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iz'ukoyh 1.1

iz'u 1. fuEufyf[kr la[;kvksa dks vHkkT; xq.ku[k.Mksa 
osG xq.kuQy osG :i esa O;Dr dhft, %
(i) 140  (ii) 156  (iii) 3825  (iv) 5005  (v) 7429
gy % (i) 	 140	 = 2 × 2 × 5 × 7 = 22 × 5 × 7 
(ii) 	 156	 = 2 × 2 × 3 × 13 = 22 × 3 × 13
(iii) 	 3825	 = 3 × 3 × 5 × 5 × 17 = 32 × 52 × 17	
(iv) 	 5005	 = 5 × 7 × 11 × 13	
(v) 	  7429	 = 17 × 19 × 23	
iz'u 2. iw.kk±dksa osG fuEufyf[kr ;qXeksa osG egÙke lekiorZd 
(H.C.F.) vkSj y?kqÙke lekioR;Z (L.C.M.) Kkr dhft, 
rFkk bldh tk¡p dhft, fd nks la[;kvksa dk xq.kuQy 
= H.C.F. × L.C.M. gSA
(i)  26 vkSj 91 (ii)  510 vkSj 92 (iii)  336 vkSj 54
gy % (i) nh xbZ la[;k,¡ 26 vkSj 91 gSaA
	 26	 = 21 × 131   ;  91 = 71 × 131     
26 vkSj 91 osG mHk;fu"B vHkkT; xq.ku[k.Mksa dk (U;wure 
?kkrksa esa) xq.kuQy = (13)1 = 13 vkSj 26 vkSj 91 osG 
vfèkdre ?kkrkad esa lHkh  vHkkT; xq.ku[k.Mksa dk xq.kuQy 
= 2 × 7 × 13 = 182                        
vr% egÙke lekiorZd (H.C.F.) = 13 rFkk y?kqÙke 
lekioR;Z (L.C.M.) = 182
vc  la[;kvksa dk xq.kuQy = 26 × 91 = 2366 vkSj H.C.F. 
× L.C.M. = 13 × 182 = 2366
vr% la[;kvksa dk xq.kuQy = H.C.F. × L.C.M. � mÙkj
(ii) nh xbZ la[;k,¡ 510, 92 gSaA
∴	92	 = 2 × 2 × 23; 	 510	 = 2 × 3 × 5 × 17 
		  = (2)2 × (23)1		  = (2)1 × (3)1 × (5)1 × (17)1

92 vkSj 510 osG mHk;fu"B vHkkT; xq.ku[k.Mksa dk (U;wure 
?kkrksa esa) xq.kuQy = (2)1 = 2
vr% H.C.F. = 2 rFkk 92 vkSj 510 osG vf/kdre ?kkrkad 
esa lHkh vHkkT; xq.ku[k.Mksa dk xq.kuQy  = (2)2 × (3)1 × 
(5)1 × (17)1 × (23)1 = 23460
vr% L.C.M. = 23460
vr% egÙke lekiorZd (H.C.F.) = 2 rFkk y?kqÙke lekioR;Z 
(L.C.M.) = 23460
vc la[;kvksa dk xq.kuQy	= 92 × 510 = 46920
vkSj	   H.C.F. × L.C.M. = 2 × 23460 = 46920
vr% la[;kvksa dk xq.kuQy = H.C.F. × L.C.M.� mÙkj
(iii) nh xbZ la[;k,¡ 336 vkSj 54 gSaA
	336	 = 2 × 2 × 2 × 2 × 3 × 7  = 24 × 31 × 71  

54 = 2 × 3 × 3 × 3 = 21 × 33

vc nksuksa la[;kvksa osG mHk;fu"B vHkkT; xq.ku[k.Mksa dk 
(U;wure ?kkrksa esa) xq.kuQy = 21 × 31 = 6
∴	 H.C.F.	 = 6
vkSj nksuksa la[;kvksa osG vf/kdre ?kkrksa esa lHkh vHkkT; 
xq.ku[k.Mksa dk xq.kuQy = 24 × 33 × 7 = 16 × 27 × 7
		  = 3024
∴	 L.C.M.	 = 3024
vr%       egÙke lekiorZd (H.C.F.) = 6 
vkSj              y?kqÙke lekioR;Z (L.C.M.) = 3024
·.·	 la[;kvksa dk xq.kuQy	= 54 × 336 = 18144
vkSj	 H.C.F. × L.C.M.	 = 6 × 3024 = 18144
vr% la[;kvksa dk xq.kuQy = H.C.F. × L.C.M.  mÙkj
iz'u  3. vHkkT; xq.ku[k.M fof/k }kjk fuEufyf[kr 
iw.kk±dksa osG e- l- (H.C.F.) vkSj y- l- (L.C.M.) Kkr 
dhft, %
(i) 12, 15 vkSj 21 (ii) 17, 23 vkSj 29 (iii) 8, 9 vkSj 25
gy % (i)	 nh xbZ la[;k,¡ 12, 15 vkSj 21 gSaA
buosG vHkkT; xq.ku[k.M djus ij
12	= 2 × 2 × 3 = (2)2 × 3; 15 = 3 × 5 rFkk 21	= 3 × 7
rhuksa la[;kvksa osG mHk;fu"B vHkkT; xq.ku[k.Mksa dk (U;wure 
?kkrksa esa) xq.kuQy = 31 = 3
∴	 H.C.F.	 = 3
rFkk rhuksa la[;kvksa osG vHkkT; xq.ku[k.Mksa dk (vfèkdre ?kkrksa 
esa)	 xq.kuQy = 22 × 3 × 5 × 7 = 4 × 3 × 5 × 7 = 420
∴	 L.C.M.	 = 420
(ii) nh xbZ la[;k,¡ 17, 23 vkSj 29 gSaA
buosG vHkkT; xq.ku[k.M djus ij] 17	 = 1 × 17, 23 = 1 
× 23 rFkk 29	= 1 × 29
mHk;fu"B vHkkT; xq.ku[k.Mksa dk (U;wure ?kkrksa esa) 
xq.kuQy = 1
∴	 H.C.F.	 = 1
vHkkT; xq.ku[k.Mksa dk (vf/kdre ?kkrksa esa) xq.kuQy = 
17 × 23 × 29 = 11339
∴	 L.C.M.	 = 11339
(iii) nh xbZ la[;k,¡ 8, 9 vkSj 25 osG vHkkT; xq.ku[k.M djus 
ij] 8	= 2 × 2 × 2 = 23 ; 9 = 3 × 3 = 32; 25 = 5 × 5 = 52

mHk;fu"B vHkkT; xq.ku[k.Mksa dk (U;wure ?kkrksa esa) xq.kuQy 
= 1, vr% H.C.F.	 = 1
vHkkT; xq.ku[k.Mksa dk (vf/kdre ?kkrksa esa) xq.kuQy
	 = (2)3 × (3)2 × (5)2	 = 8 × 9 × 25 = 1800,
∴	 L.C.M.	 = 1800

okLrfod la[;k,¡1
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iz'u 4. ;fn H.C.F. (306, 657) = 9 rks gSA
LCM (306, 657) Kkr dhft,A
gy % ge tkurs gSa fd

	L.C.M.	=  
306 657

9

×
= 34 × 657 = 22338

iz'u 5. tk¡p dhft, fd D;k fdlh izkÏr la[;k n osG 
fy,] la[;k 6n vad 0 ij lekIr gks ldrh gSA
gy % ekuk fdlh izko`Gr la[;k n osG fy, 6n vad 0 ij 
lekIr gksrh gSA rc 6n, 5 ls foHkkT; gksxkA
∴ 	 6n 	= (2 × 3)n

vr% Li"V gS fd 6n ds vHkkT; xq.ku[k.Mksa esa 2 ;k 3 ds 
vfrfjDr dksbZ vU; vHkkT; xq.ku[k.M ugha gS A 
∴ 6n oGk dksbZ xq.ku[k.M 5 ugha gks ldrk gS A
vr% 6n, vad 'kwU; ij lekIr ugha gks ldrh gSA      mÙkj
iz'u 6. O;k[;k dhft, fd 7 × 11 × 13 + 13 vkSj 7 
× 6 × 5 × 4 × 3 × 2 × 1 + 5 HkkT; la[;k,¡ D;ksa gSa \
gy % 7 × 11 × 13 + 13	= 13[7 × 11 + 1]= 13(77 + 1) 
= 13 × 78 = 13 × 2 × 3 × 13 = 2 × 3 × 13 × 13
·.· 2, 3 vkSj 13 vHkkT; la[;k,¡ gSaA vr% vadxf.kr dh 
vkèkkjHkwr izes; osG vuqlkj izR;sd HkkT; la[;k vHkkT; 
la[;kvksa osG ,d xq.kuQy osG :i esa xq.ku[kafMr dh tk 
ldrh gSA vr% ;g ,d HkkT; la[;k gSA blh izdkj
7 × 6 × 5 × 4 × 3 × 2 × 1 + 5 	= 5[7 × 6 × 4 × 3 ×2 
× 1 + 1] 	= 5(1008 + 1) = 5 × 1009
·.· 5 vkSj 1009 vHkkT; la[;k,¡ gSaA vr% vadxf.kr dh 
vkèkkjHkwr izes; osG vuqlkj ;g ,d HkkT; la[;k gSA�mÙkj
iz'u 7. fdlh [ksy osG eSnku osG pkjksa vksj ,d o`Ùkkdkj 
iFk gSA bl eSnku dk ,d pDdj yxkus esa lksfu;k dks 18 
feuV yxrs gSa] tcfd blh eSnku dk ,d pDdj yxkus 
esa jfo dks 12 feuV yxrs gSaA eku yhft, os nksuksa ,d 
gh LFkku vkSj ,d gh le; ij pyuk izkjEHk djosG ,d 
gh fn'kk esa pyrs gSaA fdrus le; ckn os iqu% izkjfEHkd 
LFkku ij feysaxs\
gy % lksfu;k }kjk eSnku dk ,d pDdj yxkus esa yxk le; 
= 18 feuV] jfo }kjk eSnku dk ,d pDdj yxkus esa yxk 
le; = 12 feuV] os iqu% izkjfEHkd LFkku ij feysaxs = 
L.C.M. (18, 12)
∴ 18 vkSj 12 osG vHkkT; xq.ku[k.M gSa % 18 = 2 × 3 × 3 
= 2 × (3)2 ; 12	= 2 × 2 × 3 = (2)2 × 3
	 L.C.M. (18, 12)	 = (2)2 × (3)2 = 4 × 9 = 36
vr% lksfu;k vkSj jfo izkjfEHkd LFkku ij 36 feuV ckn feysaxsA

iz'ukoyh 1.2
iz'u 1. fl¼ dhft, fd 5  ,d vifjes; la[;k gS \

gy % dYiuk dhft, fd 5  vifjes; u gksdj ,d ifjes; 

la[;k gS] rc
 

5 = p
q  

gksuk pkfg, tgk¡ q ≠ 0 rFkk p o 

q
 
lg vHkkT; iw.kk±d gSaA vFkkZr~ p vkSj q esa 1 osG vfrfjDr 

dksbZ vHkkT; xq.ku[k.M lkoZfu"B ugha gSA

vc
 	

5
	
=

 

p
q   

⇒  p = 5q

nksuksa i{kksa dk oxZ djus ij] p2 = 5q2  
vr% 5, p2 dks foHkkftr djrk gSA

∴ 5, p dks foHkkftr djsxkA        
ekuk fd p	= 5r ⇒ p2 = 25r2 ⇒ 5q2 = 25r2 ⇒ q2 = 5r2  
vr% 5, q2 dks foHkkftr djrk gSA

∴ 5, q dks foHkkftr djrk gSA      

·.· p 5 ls foHkkT; gS vkSj q Hkh 5 ls foHkkT; gSA

∴ 5, p vkSj q dk lkoZfu"B vHkkT; xq.ku[k.M gS (tks 1 osG 
vfrfjDr gS)A ;g ,d fojks/kkHkkl gS D;ksafd gekjh dYiuk osG 
vuqlkj p vkSj q esa (1 osG vfrfjDr) dksbZ vHkkT; xq.ku[k.M 
lkoZfu"B ugha gSA
∴ ;g laosGr djrk gS fd gekjh dYiuk ̂ ^ 5  ifjes; la[;k 

gS** xyr gSA vr% 5  ,d vifjes; la[;k gSA

bfr fl¼e~A

iz'u 2. fl¼ dhft, 3 + 2 5  ,d vifjes; la[;k gSA
gy % ekuk fd 3 2 5+  ,d ifjes; la[;k gSA

rc 3 2 5+ = p
q  

gksuk pkfg, tcfd q ≠ 0 vkSj p vkSj q 

iw.kk±d gSaA
 
vc

  

p
q  

=
 
3 2 5+

 
⇒

 

p
q
−






3

 
=

 
2 5

⇒
 

p q
q

− 3

2  
=

 
5 , pw¡fd  p vkSj q iw.kk±d gSA vr%

 

p q
q

− 3

2  
,d ifjes; la[;k gSA vFkkZr~ 5  ,d ifjes; la[;k gksxhA

ijUrq 5  ifjes; ugha] vifjes; la[;k gS] rc ;gk¡ fojksèkkHkkl 

gSA bl fojks/kkHkkl osG dkj.k gekjh xyr dYiuk gSA vr% 
nh xbZ la[;k 3 + 2 5  vifjes; la[;k gSA bfr fl¼e~

iz'u 3. fl¼ dhft, fd fuEufyf[kr la[;k,¡ vifjes; 

gSa % (i)
 

1
2   

   (ii) 7 5    (iii) 6 2++

gy % (i) ekuk
 

1

2  
ifjes; la[;k gSA



5Chapterwise Solution
ge ,sls nks iw.kk±d a vkSj b izkIr djrs gSa fd

1

2  
=

 

a
b 	

(tgk¡ a vkSj b lgvHkkT; iw.kk±d gSa] b ≠ 0)

nksuksa i{kksa dk oxZ djus ij]

⇒ 1

2







2

	
=

 

a
b

ææ
èè
çç

öö
øø
÷÷

2

 
⇒

 

1

2  
=

 

a
b

2

2
 
⇒b2 = 2a2

vr% b2, 2 ls foHkkT; gSA
∴ b Hkh 2 ls foHkkT; gksxhA(izes; 1·3 osG vuqlkj)
rc ekuk b = 2c 	⇒ b2 = (2c)2  ⇒  b2 = 4c2

⇒ 2a2 	= 4c2      ⇒  a2 = 2c2 

vr% a 2, 2 ls foHkkT; gS] ;k a, 2 ls foHkkT; gSA
vr% a vkSj b nksuksa 2 ls foHkkT; gSaA ijUrq ;g bl rF; dk 
fojks/k djrk gS fd a vkSj b esa 1 ds vfrfjDr dksbZ mHk;fu"B 
xq.ku[k.M ugha gSA vr% gekjh dYiuk xyr gSA

\
 

1

2  
,d vifjes; la[;k gSA

(ii) ekuk fd 7 5  ,d ifjes; la[;k gSA

\ ge ,sls nks iw.kk±d a vkSj b(b ≠ 0) izkIr dj ldrs gSa 

fd %
  

7 5 	=
 

a
b   

⇒ 5
 
=

 

a
b7

... a, 7 vkSj b lHkh iw.kk±d gSaA 

\
 

a
b7  

,d ifjes; la[;k gSA

\ 5  Hkh ,d ifjes; la[;k gksxhA
tks bldk fojks/k djrk gS fd 5  ,d vifjes; la[;k gSA   

\ gekjh dYiuk xyr gSA
vr% 7 5  ,d vifjes; la[;k gSA

(iii) ekuk fd 6 + 2  ,d ifjes; la[;k gSA

\ ge ,sls nks iw.kk±d a vkSj b (b ≠ 0) izkIr dj ldrs gSa fd 

6 + 2 =
 

a
b  

⇒
	

2
 
=

 
a
b

− 6
 
⇒

 
2

 
=

 

a b
b
-- 6

... a, b vkSj 6 lHkh iw.kk±d gSaA 
∴

 
a
b

− 6b

 
,d ifjes; la[;k gSA

\ 2  ,d ifjes; la[;k gksxhA
blls bl rF; dk fojks/k gksrk gS fd 2  ,d vifjes; 

la[;k gSA vr% gekjh dYiuk xyr gSA
vr% 6 + 2  ,d vifjes; la[;k gSA

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. 1600 ds vHkkT; xq.ku[kaM dhft,A
gy % vHkkT; xq.ku[k.M = 2 × 2 × 2 × 2 × 2 × 2 × 5 × 5 
iz'u 2. vHkkT; xq.ku[kaM fof/k }kjk 176 rFkk 275 dk 
HCF Kkr dhft,A
gy %  176	= 2 × 2 × 2 × 2 × 11; 275 = 5 × 5 × 11
	 HCF	= 11
iz'u 3. fn;k gS fd e-l- (HCF) (135, 225) = 45, rks 
y-l- (LCM) (135, 225) Kkr dhft,A

gy %  LCM	=
 

135 225

45

×

 
= 675

iz'u 4. NksVh&ls&NksVh vHkkT; la[;k rFkk NksVh&ls&NksVh 
HkkT; la[;k dk e-l- (HCF) D;k gS\
gy % NksVh ls NksVh vHkkT; la[;k 2 gS vkSj NksVh ls NksVh 
HkkT; la[;k 4 gSA vr% 2 = 2 × 1 rFkk 4 = 1 × 2 × 2 
	 HCF	= 2.
iz'u 5. nks iw.kk±d la[;kvksa dk HCF o LCM Øe'k% 
12 vkSj 36 gSa] ;fn ,d iw.kk±d 48 gS] rks nwljk iw.kk±d 
Kkr dhft,A
ladsr % 	LCM × HCF = nksuksa la[;kvksa dk xq.kuiGy
	iz'u 6. og lcls NksVh la[;k fyf[k, tks 306 rFkk 657 
ls iw.kZr;k foHkkftr gksA
ladsr % og lcls NksVh la[;k tks 306 rFkk 657 ls iw.kZr;k 
foHkkftr gks bldk (LCM) gksxkA
iz'u 7. 1260 ds vHkkT; xq.ku[kaMksa dks ?kkrkad ds :i 
esa fyf[k,A
gy % 1260 	= 2 × 2 × 3 × 3 × 5 × 7 = 22 × 32 × 5 × 7
iz'u 8. 7650 ds vHkkT; xq.ku[kaM dks ?kkrkadksa ds :i 
esa fyf[k,A
gy % 7650 	= 2 × 3 × 3 × 5 × 5 × 17 = 2 × 32 × 52 × 17
iz'u 9.  nks la[;kvksa a vkSj b ds e-l- (HCF) vkSj 
y-l- (LCM) esa lEcU/k dks O;Dr dhft,A
gy % nks la[;kvksa a vkSj b dk e-l- vkSj y-l- ls lEcU/k 
= HCF × LCM = a × b.
iz'u 10. la[;k 140 dks vHkkT; xq.ku[kaM ds :i esa 
fyf[k,A
gy % vHkkT; xq.ku[k.M 5313 = 3 × 7 × 11 × 23
 	 140	= 2 × 2 × 5 × 7
iz'u 11. la[;k 3825 ds vHkkT; xq.ku[kaM dhft,A
gy % vHkkT; xq.ku[k.M 3825 = 3 × 3 × 5 × 5 × 17
iz'u 12. la[;k 20570 ds vHkkT; xq.ku[kaM fyf[k,A
gy % vHkkT; xq.ku[k.M 20570 = 2 × 5 × 11 × 11 × 17
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iz'u 13. fn;k gS fd e-l- (HCF) (945, 140) = 35 rks 
y-l- (LCM) (945, 140) Kkr dhft,A

gy % 	 LCM	=
 
945 140

35

×
 
= 3780

iz'u 14. ;fn nks la[;kvksa 322 vkSj 588 dk egÙke leki& 
orZd 14 gks] rks budk y?kqÙke lekiorZd Kkr dhft,A
gy % LCM 	=

 
322 588

14

×
 
= 13524.

iz'u 15. la[;kvksa 44 vkSj 99 dk egÙke lekiorZd 
(HCF) Kkr dhft,A
gy % la[;kvksa ds xq.ku[k.M   44 = 2 × 2 × 11
	 99	= 3 × 3 × 11 ⇒  HCF = 11
iz'u 16. D;k nks la[;kvksa dk e-l- (HCF) = 15 rFkk 
y-l- (LCM) = 175 gks ldrk gS\ dkj.k nhft,A
gy % ugha] D;ksafd fdlh Hkh fLFkfr esa LCM, HCF dk 
xq.kt (Multiple) gksuk pkfg,] ysfdu 175, 15 ls iwjh rjg 
foHkkftr ugha gS] blfy, ;g laHko ugha gSA
iz'u 17. ,d fo|ky; esa d{kk X esa nks lsD'ku A vkSj B gSaA 
lsD'ku A esa 48 Nk= gSa rFkk lsD'ku B esa 60 Nk= gSaA fo|ky; 
dh ykbczsjh esa iqLrdksa dh og de ls de la[;k Kkr dhft, 
rkfd izR;sd lsD'ku esa] leku rFkk iwjh ck¡Vh tk ldsaA
gy % iqLrdksa dh de ls de la[;k Kkr djus ds fy, 
la[;kvksa dk (LCM) ysuk gksxk %
	 LCM	 = 2 × 2 × 2 × 2 × 3 × 5 = 240
iz'u 18. fl¼ dhft, fd 9 5  ,d vifjes; la[;k gSA

gy % iz'ukoyh 1.2 iz'u&3 (ii) dh Hkk¡fr gy djsaA
iz'u 19. fl¼ dhft, 6 2+  ,d vifjes; la[;k gSA

gy % iz'ukoyh 1.2 iz'u 3(iii) dh Hkk¡fr gy djsaA
iz'u 20. fl¼ dhft, 5 2  ,d vifjes; la[;k gSA

gy % iz'ukoyh 1.2 iz'u 3(ii) dh Hkk¡fr gy djsaA

fucU/kkRed iz'u
iz'u 1. ;fn p ,d vHkkT; /kukRed iw.kk±d la[;k gS rks 

fl¼ dhft, p  ,d vifjes; la[;k gSA

gy % iz'ukoyh 1.2 iz'u 1 dh Hkk¡fr gy djsaA

iz'u 2. fl¼ dhft, fd 
2
7  

,d vifjes; la[;k gSA

gy % iz'ukoyh 1.2 iz'u 3(i) dh Hkk¡fr gy djsaA
iz'u 3. iw.kk±d la[;kvksa 94 vkSj 404 dk egÙke 
lekiorZd (HCF) ,oa y?kqÙke lekioR;Z (LCM) Kkr 
dhft, rFkk lR;kfir dhft, fd HCF × LCM = 
iw.kk±dksa dk xq.kuQyA
gy % iz'ukoyh 1.2 iz'u 2 dh Hkk¡fr gy djsaA
iz'u 4. iw.kk±dksa ds ;qXe 51, 119 dk egÙke lekiorZd 
(HCF) vkSj y?kqre lekioR;Z (LCM) Kkr dhft, 
rFkk bldh tk¡p dhft, fd nks la[;kvksa dk xq.kuQy 
= HCF × LCM gSA
ladsr % iz'ukoyh 1.2 iz'u 2 dh Hkk¡fr gy djsaA
iz'u 5. ,d vk;rkdkj cjkenk 18 eh 72 lseh yEck 
rFkk 13 eh 20 lseh pkSM+k gSA blesa leku foekvksa okyh 
oxkZdkj Vkbysa yxkuh gSaA bl izdkj dh Vkbyksa dh 
U;wure la[;k Kkr dhft,A

ladsr % Vkbyksa dh la[;k 	= 
cjken s dk {ks=Qy

,d Vkby dk {ks=Qy
� l l

cgqin2
iz'ukoyh 2.1

iz'u 1. fdlh cgqin p(x) osG fy,] y = p(x) dk xzkQ 
uhps vko`Gfr esa fn;k gSA izR;sd fLFkfr esa] p(x) osG 'kwU;dksa 
dh la[;k Kkr dhft,A

y

xx´

y´

O

y

x´ x

y´

O

(i) (ii)

y

xx´

y´

O

(iv)

y

xx´

y´

O

(iii)

y

xx´

y´

O

y

x´ x

y´

O

(i) (ii)

y

xx´

y´

O

(iv)

y

xx´

y´

O

(iii)

y

xx´

y´

O

y

x´ x

y´

O

(i) (ii)

y

xx´

y´

O

(iv)

y

xx´

y´

O

(iii)

   

y

xx´

y´

O

(v)

y

xx´

y´

O

(vi)

mÙkj % (i) 0] (ii) 1 , (iii) 3, (iv) 2,  (v) 4, (vi) 3

iz'ukoyh 2.2

iz'u 1. fuEu f}?kkr cgqinksa osG 'kwU;d Kkr dhft, vkSj 
'kwU;dksa rFkk xq.kkadksa osG chp osG lEcU/k dh lR;rk dh 
tk¡p dhft, %

      	 (i)   x2 – 2x – 8	 (ii)  4s2 – 4s + 1 
		  (iii) 6x2 – 3 – 7x 	 (iv) 4u2 + 8u	
		  (v) t2 – 15	 (vi) 3x2 – x – 4

gy % (i)  fn;k x;k cgqin f(x) = x2 – 2x – 8 
  	= x2 – (4 – 2) x – 8 = x2 – 4x + 2x – 8
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 = x(x – 4) + 2(x – 4) = (x – 4) (x + 2)
∴	 x2 – 2x – 8 = (x – 4) (x + 2)
cgqin f(x) osG 'kwU;d Kkr djus osG fy, f(x) 'kwU; gksxkA
⇒ f(x) = 0
vr% ;fn x – 4 = 0 gks] rks x = 4 ;k fQj x + 2 = 0 gks] rks 
x = – 2A vr% cgqin x2 – 2x – 8 osG 'kwU;d = 4 vkSj – 2 

cgqin osG xq.kkadksa vkSj 'kwU;dksa esa lEcU/k %

	 'kwU;dksa dk ;ksx 	= 4 + (– 2) = 2 

		
=

 

− − = −( )2

1 2

x
x

dk xq.kkad
dk xq.kkad

	 'kwU;dksa dk xq.kuQy	= 4 × – 2 = – 8

                          		
=

 

−8

1  
=

 

vpj in
dk xq.kkadx2

vr% cgqin osG xq.kkadksa vkSj 'kwU;dksa osG chp lEcU/k lR; gSA 
(ii) fn;k gqvk cgqin =  4s2 – 4s + 1
= 	(2s)2 – 2 (2s). 1 + (1)2  = (2s – 1)2

cgqin f(x) osG 'kwU;d Kkr djus osG fy, f(x) 'kwU; gksxkA
⇒  (2s – 1)2 = 0
;fn (2s – 1)2 	= 0  ⇒  2s – 1 = 0 ⇒  s =

 
1

2

;gk¡ cgqin osG 'kwU;d leku gSaA
vr% cgqin osG 'kwU;d

 

1

2  
vkSj

 

1

2  
gSaA

cgqin osG 'kwU;dksa rFkk xq.kkadksa esa lEcU/k %

	 'kwU;dksa dk ;ksx	=
 

1

2

1

2
+  = 1 

		
=

 

− −( )4

4  
=

 

− x
x

dk xq.kkad
dk xq.kkad2

	

'kwU;dksa dk xq.kuQy	 =
 

1

2

1

2

1

4
× =

 
=

 

vpj in
dk xq.kkadx2

vr% cgqin osG 'kwU;dksa vkSj xq.kkadksa osG e/; lEcU/k lgh gSA 	
(iii) fn;k x;k cgqin f(x)  
  = 6x2 – 3 – 7x = 6x2 – 7x – 3 = 6x2 – (9 – 2) x – 3 
  = 6x2 – 9x + 2x – 3 = 3x (2x – 3) + 1(2x – 3) 
  = (2x – 3) (3x + 1)
\	  cgqin 6x2 – 3 – 7x = (2x – 3) (3x + 1)
cgqin 6x2 – 7x – 3 osG 'kwU;d Kkr djus osG fy, f(x) 
'kwU; gksxkA
⇒      f(x) = 0

;fn 2x – 3 = 0 gks] rks 2x = 3 ⇒ x =
 

3

2

vkSj ;fn 3x + 1 = 0 gks] rks 3x = – 1 ⇒ x = –
 
1

3

vr% cgqin osG 'kwU;d
 

3

2

1

3
,−

 
gSaA

cgqin osG 'kwU;dksa rFkk xq.kkadksa esa lEcU/k %

	 'kwU;dksa dk ;ksx	=
 

3

2

1

3

9 2

6

7

6
+ −




= − =

		  =
 

− − = −( )7

6 2

x
x

dk xq.kkad
dk xq.kkad

'kwU;dksa dk xq.kuQy 	=
 

3

2

1

3

1

2
× − = −

		
=

 

− =3

6 2

vpj in
dk xq.kkadx

vr% cgqin osG xq.kkadksa vkSj 'kwU;dksa osG chp lEcU/k lR; gSA
(iv) fn;k x;k cgqin f(u)	= 4u2 + 8u ⇒ f(u) = 4u (u + 2)
cgqin f(u) osG 'kwU;d Kkr djus osG fy, f(u) 'kwU; gksxkA
\	                f(u) = 0 ⇒    4u(u + 2) = 0
⇒  u = 0 ;k u + 2 = 0  ⇒  u = 0 ;k u = – 2
vr%  f(u) osG 'kwU;d 0 vkSj – 2 gSA

cgqin osG 'kwU;dksa rFkk xq.kkadksa esa lEcU/k %
∴   	     'kwU;dksa dk ;ksx	= 0 + (– 2) = – 2 

	

−8

4 	
=

 
− u

u
dk xq.kkad
dk xq.kkad2

 rFkk 'kwU;dksa dk xq.kuQy 	= 0 × (– 2) = 0 =
 

0

4 		

		
=

 

vpj in  
dk xq.kkadu2

vr% cgqin osG xq.kkadksa vkSj 'kwU;dksa osG chp lEcU/k lR; gSA
(v) fn;k x;k cgqin f(t) = t2 – 15 gSA 
cgqin f(t) osG 'kwU;d Kkr djus osG fy, f(x) 'kwU; gksxkA

   t2 = 15 ;k t = ± 15

vr% cgqin t2 – 15 osG 'kwU;d = + 15 , – 15

cgqin osG xq.kkadksa vkSj 'kwU;dksa osG e/; lEcU/k %
 		    'kwU;dksa dk ;ksx 	= 15  – 15  = 0 

			 
=

 

− = −0

1 2

x
x

dk xq.kkad
dk xq.kkad

 vkSj 	'kwU;dksa dk xq.kuQy 	= 15  × – 15  = – 15
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			   =
 

− =15

1 2

vpj in
dk xq.kkadx

vr% cgqin osG xq.kkadksa vkSj 'kwU;dksa osG e/; lEcU/k lR; gSA 	
(vi) fn;k 	 x;k cgqin f(x) = 3x2 – x – 4 
	= 3x2 – (4 – 3) x – 4  = 3x2 – 4x + 3x – 4
= x(3x – 4) + 1(3x – 4)  = (3x – 4) (x + 1) 
∴ 	  3x2 – x – 4 	= (3x – 4) (x + 1) 
cgqin f(x) osG 'kwU;d Kkr djus osG fy, f(x) 'kwU; gksxkA

⇒ f(x) = 0 ⇒ (3x – 4) (x + 1) = 0

;fn 3x – 4 = 0 gks] rks 3x = 4 ⇒ x =
 

4

3

;k fQj x + 1 = 0 gks] rks x = – 1

vr% cgqin osG 'kwU;d
 

4

3  
vkSj – 1 gSaA

cgqin osG 'kwU;dksa rFkk xq.kkadksa esa lEcU/k %

	 'kwU;dksa dk ;ksx	=
 

4

3  
+ (– 1) =

 

4 3

3

1

3

− =

		
=

 

− − = −( )1

3 2

x
x

dk xq.kkad
dk xq.kkad

	 'kwU;dksa dk xq.kuQy	=
 

− 4

3  
× (– 1) =

 

− 4

3

		
=

 

vpj in
dk xq.kkadx2

 
vr% cgqin osG xq.kkadksa vkSj 'kwU;dksa osG chp lEcU/k lR; gSA
iz'u 2. ,d f}?kkr cgqin Kkr dhft,] ftlosG 'kwU;dksa 
dk ;ksx rFkk xq.kuQy ozGe'k% gSa %

(i)
 
1
4  

vkSj – 1 	  (ii)
 

2
 
vkSj

 

1
3  	

(iii) 0 vkSj
 

5

(iv) 1 vkSj 1 	     (v)
 
--

1
4  

vkSj
 

1
4  

     (vi) 4 vkSj 1

gy % ;fn f}?kkr cgqin f(x) osG 'kwU;d Kkr gks rks fuEu lw= 
}kjk vHkh"V cgqin Kkr djrs gS 
f(x) = k{x2 – ('kwU;dksa dk ;ksx)x 
+ 'kwU;dksa dk xq.kuQy}] tgk¡ k = ,d okLrfod la[;k 

(i) ekuk f(x) og cgqin gS ftlosG 'kwU;dksa dk ;ksx
 

1

4  
vkSj  

xq.kuQy – 1 gSaA

∴  	f(x)	 = k x x2 1

4
1− −



  = k

4 4

4

2x x− −









		  =
 

k x x
4

4 4
2 − −( )  = K(4x2 – x – 4) 

tgk¡ k K
4
=





 okLrfod la[;k gSA

vr% vHkh"V cgqin 4x2 – x – 4  ;k  K(4x2 – x – 4) gSA
(ii) ekuk f(x) og f}?kkr cgqin gS] ftlds 'kwU;dksa dk ;ksx 

2
 
vkSj xq.kuQy

 

1

3  
gSaA

∴  f(x) 	=
 
k x x2

2
1

3
− +



  

=
 

k
3

(3x2 – 3 2x  + 1)

	= K( 3 3 2 1
2x x− + ) 

 
tgk¡ k

3  
,d vpj in gS@okLrfod 

la[;k gSA

vr% vHkh"V cgqin 3 3 2 1
2x x− +  

;k K x x( )3 3 2 1
2 − +  gSA	 mÙkj

(iii) ekuk f(x) og f}?kkr cgqin gS ftlosG 'kwU;dksa dk ;ksx 

0 vkSj xq.kuQy 5  gSaA

∴ f(x)	 = k[ x2 – 0. x + 5 ] = k[x2 + 5 ] 

vr% vHkh"V cgqin x2 + 5  gSA	 mÙkj

(iv) ekuk f(x) og f}?kkr cgqin gS ftlosG 'kwU;dksa dk ;ksxQy 
1 vkSj xq.kuQy 1 gSaA

∴   f(x) = k (x2 – 1.x + 1) = k(x2 – x + 1), tgk¡ k vpj 
in gSA vr% vHkh"V cgqin x2 – x + 1 gSA� mÙkj

(v) ekuk f(x) og f}?kkr cgqin gS ftlosG 'kwU;dksa dk ;ksx 

− 1

4  
vkSj xq.kuQy

 

1

4  
gSaA

∴ 	  f(x)	= k x x2 1

4

1

4
− −





+







		
=  k x x2 1

4

1

4
+ +



  

= 
k
4

 (4x2 + x + 1) ,  

vr% vHkh"V cgqin 4x2 + x + 1 gSA	 mÙkj
(vi) ekuk f(x) og f}?kkr cgqin gS ftlosG 'kwU;dksa dk ;ksx 
4 vkSj xq.kuQy 1 gSaA
∴  f(x) = k[x2 – 4x + 1],	 (tgk¡ k vpj in gS)

vr% vHkh"V cgqin x2 – 4x + 1 gSA	 mÙkj
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vU; egRoiw.kZ iz'u
vfr y?kq @ y?kq mŸkjh; iz'u
iz'u 1. ,d f}?kkr cgqin Kkr dhft,] ftlds 'kwU;kadksa 
ds ;ksx rFkk xq.kuQy Øe'k% 4 rFkk – 1 gSA
ladsr % x2 – ('kwU;kadks dk ;ksx) 	+ 'kwU;kadks dk xq.kuiGy = 0
iz'u 2. ,d f}?kkr cgqin Kkr dhft,] ftlds 'kwU;kadksa 

ds ;ksx rFkk xq.kuQy Øe'k% 1 rFkk 
1
2  la[;k,¡ gSaA

ladsr % x2 – ('kwU;kadks dk ;ksx)x + 'kwU;kadksa dk xq.kuiGy
	iz'u 3. ;fn (x – 5) cgqin x3 – 3x2 + kx –10 dk ,d 
xq.ku[kaM gks rks k dk eku Kkr dhft,A
ladsr % x = 5 j[kus ij  x3 – 3x2 – kx – 10 = 0, k = – 8
iz'u 4. fdlh cgqin p(x) ds fy, y = p(x) dk xzkQ uhps 
vkÏfr esa fn;k x;k gSA izR;sd fLFkfr esa p(x) ds 'kwU;dksa 
dh la[;k Kkr dhft,A

gy % 'kwU;d Kkr djus ds fy,] ;s ns[ksaxs fd fcUnq x-v{k 
dks fdrus LFkku ij dkVrk gSA
(i) xzkiG x-v{k dks ,d fcUnq ij dkVrk gSA blfy, 'kwU;d = 1A
(ii) xzkiG x-v{k dks nks fcUnqvksa ij dkVrk gS vr% 'kwU;d = 2A
iz'u 5. fdlh cgqin p(x) osG fy, y = p(x) dk xzkQ 
uhps vko`Gfr esa fn;k x;k gSA izR;sd fLFkfr esa p(x) osG 
'kwU;dksa dh la[;k Kkr dhft,A

gy % (i) 1 D;ksafd xzkiG x-v{k dks ,d fcUnq ij dkVrk gSA
(ii) 3 D;ksafd xzkiG x-v{k dks rhu fcUnqvksa ij dkVrk gSA
iz'u 6. ;fn a vkSj b f}?kkr cgqin f(x) = x2 – px + q  
ds 'kwU;d gSa] rks fuEufyf[kr ds eku Kkr dhft,A

(d) a2 + b2                  ([k) 
1 1
α β
+

ladsr % (d) 	(a + b)2	= a2 + b2 + 2ab

;k 	 a2 + b2	= (a + b)2 – 2ab	

([k)
 

1 1
α β
+

 
dk eku 

	
=

 

( )β α
αβ
+

 
=

 

( )α β
αβ
+

 
=

 

p
q

.

	iz'u 7. f}?kkr cgqin p(x) = 2x2 – x – 6 ds 'kwU;d Kkr 
dhft,A
ladsr % p(x)	= 2x(x – 2) + 3(x – 2) = (x – 2)(2x + 3)
iz'u 8. f}?kkr cgqin x2 – 6x + 1 ds 'kwU;dksa dk 
xq.kuQy Kkr dhft,A

gy %
 
'kwU;dksa dk xq.kuiGy

 
=
 

c
a  

=
 

1
1  

= 1.

iz'u 9.  cgqin 5x2 + 2x – 3 ds 'kwU;dksa dk ;ksx rFkk 
xq.kuQy Kkr dhft,A

ladsr%
 	

;ksx	=
 

− b
a  

=
 
 xq.kuiGy =

 

c
a

iz'u 10. ;fn f}?kkr cgqin lehdj.k 4x2 + (2k + 1)
x – 9 dk ,d 'kwU;d nwljs dk ½.kkRed gS] rks k dk 
eku Kkr dhft,A
ladsr % ekuk ,d 'kwU;d a gS] rks iz'ukuqlkj] nwljk 'kwU;d 
– a gksxkA

'kwU;dksa dk ;ksx	=
 

− b
a  

⇒ a + (–a) = 
− b
a  

=
 

− 1

2

iz'u 11. f(x) = x x2 3 1 3− + +( )  ds 'kwU;d Kkr 

dhft,A

ladsr % 	 f(x)	= ( )( )x x− −3 1

cgqin ds 'kwU;d 3  vkSj 1 gSaA
iz'u 12. ;fn cgqin f(x) = x2 – 8x + k ds 'kwU;dksa ds 
oxks± dk ;ksx 40 gS] rks k dk eku Kkr dhft,A

ladsr % 	'kwU;dksa dk ;ksx a + b = 
− b
a  = − − 8

1
 = 8

	 'kwU;dksa dk xq.kuiGy ab	= 
c
a

k=
1

 = k
\ 	 a2 + b2	 = 40 

ge tkurs gS fd a2 + b2 = (a + b)2 – 2ab gSa

iz'u 13. ;fn a rFkk b cgqin f(x) = 5x2 – 7x + 1 ds 

'kwU;d gS] rks α
β

β
α

+



  

dk eku Kkr dhft,A

ladsr %
 	

α
β

β
α

+
	
=

 

α β
αβ

2 2+

 
=

 

( )α β αβ
αβ

+ −2
2
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fucU/kkRed iz'u
iz'u 1. f}?kkr cgqin x2 – 2x – 8 ds 'kwU;d Kkr dhft, 
vkSj 'kwU;d ,oa xq.kkadksa ds chp ds lEcU/k dh lR;rk 
dh tk¡p dhft,A
ladsr % 	'kwU;kadksa dk ;ksx (a + b) = 4 + (– 2) = 2

	 lw= ls ;ksx	=
 

− b
a  

=
 
− − 2

1  
= 2

rFkk 	'kwU;dksa dk xq.kuiGy (ab) = 4 × (– 2) = – 8

lw= ls xq.kuiGy
 

c
a 	

=
 

− 8

1  
= – 8

 
nksuksa leku gSaA

iz'u 2. f}?kkr cgqin x2 + x – 2 ds 'kwU;d Kkr dhft, 
vkSj 'kwU;dksa rFkk xq.kkadksa ds chp ds lEcU/k dh lR;rk 
dh tk¡p dhft,A
gy % 	'kwU;dksa dk ;ksx a + b = (– 2) + 1 = – 1

 lw= ls ;ksx
 

−b
a 	

=
 

− 1
1  

= – 1  nksuksa leku gSaA

rFkk 'kwU;dksa dk xq.kuiGy ab	= (– 2) × (1) = – 2

  lw= ls
 

c
a  

=
 

− 2

1  
= – 2

 
nksuksa leku g®A

iz'u 3. f}?kkr cgqin 2x2 – 8x + 6 ds 'kwU;d Kkr 
dhft, vkSj 'kwU;dksa ,oa xq.kkadksa ds chp ds lEcU/k dh 
lR;rk dh tk¡p dhft,A
ladsr % 

'kwU;dksa dk ;ksxiGy % 	a + b = 1 + 3 = 4	

lw= ls − b
a 	

=
 
− −( )8

2  
=

 

8

2  
= 4

nksuksa leku gSaA 'kwU;dksa dk xq.kuiGy ab = 1 × 3 = 3

lw= ls 
	

c
a 	

=
 

6

2  
= 3

iz'u 4. P(x) = 2x2 – x – 6 ds 'kwU;d Kkr dhft, rFkk 
'kwU;dksa vkSj xq.kkadksa ds chp ds lEcU/k dks lR;kfir 
dhft,A
ladsr % 'kwU;dksa dk ;ksxiGy %

	               a + b	=
 
2

3

2
+ −



  

=
 

4 3

2

−

 
=

 

1

2

lw= ls a + b	=
 

− b
a  

=
 
− −( )1

2  
=

 

1

2  
nksuksa leku gSaA

'kwU;dksa dk xq.kuiGy
  

ab =
 
2

3

2
× −( )

 
= – 3

lw= ls]
	

c
a 	

=
 

−6

2  
= – 3

	iz'u 5. ;fn cgqin p(x) = 2x2 + 5x + k ds 'kwU;d  

a rFkk b, lEcU/k
 
a2

 
+ b2 + ab = 

21
4  

dks lUrq"V djrs  

gSa] rks k dk eku Kkr dhft,A

ladsr % a + b	=
 

− b
a  

=
 
rFkk ab =

 

c
a

izFke esa nh xbZ 'krZ ds vuqlkj]
 
a2 + b2 + ab=

 

21

4

ge tkurs gSa fd] a2 + b2	= (a + b)2 – 2ab
l l

nks pj okys jSf[kd lehdj.k ;qXe3
iz'ukoyh 3·1

iz'u 1. fuEufyf[kr leL;kvksa esa jSf[kd lehdj.k ;qXeksa 
dk fuekZ.k dhft, vkSj muds xzkQh; fof/k ls gy Kkr 
dhft, %
(i) d{kk X osG 10 fo|kfFkZ;ksa us ,d xf.kr dh igsyh 
izfr;ksfxrk esa Hkkx fy;kA ;fn yM+fd;ksa dh la[;k 
yM+dksa dh la[;k ls 4 vf/kd gks] rks izfr;ksfxrk esa Hkkx 
ysus okys yM+osG vkSj yM+fd;ksa dh la[;k Kkr dhft,A
(ii) 5 isaflyksa vkSj 7 dyeksa dk oqGy ewY; ̀  50 gS] tcfd 
7 isaflyksa vkSj 5 dyeksa dk oqGy ewY; ̀  46 gSA ,d isafly 
vkSj ,d dye dk ewY; Kkr dhft,A

gy % (i) ekuk yM+fd;ksa dh la[;k x rFkk yM+dksa dh la[;k 
y gSA
∴	 oqGy la[;k	= x + y
iz'ukuqlkj]	 x + y	 = 10
... yM+fd;ksa dh la[;k yM+dksa dh la[;k ls 4 vfèkd gSA
∴	 x	 = y + 4 ⇒ x – y = 4
∴ jSf[kd lehdj.k ;qXe %
	 x + y	 = 10	 …(i)
	 x – y	 = 4	 …(ii)

T;kferh; fu:i.k %  lehdj.k (ii) ls]

x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %
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x
y

3 7 8

7 3 2

iqu% lehdj.k (ii) ls

x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

2 7 4

2 3 0−

fcUnqvksa (3, 7), (7, 3) rFkk (8, 2) dk vkys[ku dj feykus 

ls lehdj.k x + y = 10 dk vkys[k js[kk AB izkIr gksrh gSA

1 2 3 4
–1

–2

–3

–4

–5

–6

–7

6

7

5

2

1

3

4

XX´

Y´

Y

O

8

5 6 7 8

A(3, 7)

P(7, 3)

B(8, 2)
D(4, 0)

C(2, –2)

x
+

y
=

10

x
–

y
=

4

iqu% fcUnqvksa (2, – 2), (7, 3) rFkk (4, 0) dk vkys[ku dj 
feykus ls lehdj.k x – y = 4 dk vkys[k js[kk CD izkIr 
gksrh gSA vkys[k ls Li"V gS fd nksuksa jSf[kd lehdj.kksa ls 
izkIr ljy js[kk,¡ fcUnq P(7, 3) ij izfrPNsfnr gksrh gSaA
∴ fcUnq P (7, 3) vkys[kh; fLFkfr gSA
vr%	 yM+fd;ksa dh la[;k (x)	 = 7
rFkk	 yM+dksa dh la[;k (y)	 = 3	 mÙkj
(ii) ekuk fd 1 isafly dk ewY; ` x rFkk 1 dye dk ewY; 
` y gSA 
iz'ukuqlkj] 5 isaflyksa rFkk 7 dyeksa dk ewY; ` 50 gSA
	 5x + 7y	 = 50
iz'ukuqlkj] 7 isaflyksa rFkk 5 dyeksa dk ewY; ` 46 gSA
	 7x + 5y	 = 46
∴ jSf[kd lehdj.k ;qXe
	 5x + 7y	 = 50	 ...(i)
	 7x + 5y	 = 46	 ...(ii)
T;kferh; fu:i.k % lehdj.k (i) ls]
x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxs %

x
y

− 4 3 10

10 5 0

lehdj.k (ii) ls
x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

−
−

2 3 8

12 5 2

2 4
–2

–4

–6

12

14

2

X´

Y´

Y

–2–4 6–6–8 8

D(–2, 12)

X
10 12 14

B(–4, 10)

A(10, 0)

C(8, –2)

5+7 = 50xy

7
+5

=
46

x

y

10

4

6

8
P(3, 5)

O

fcUnqvksa (– 4, 10), (3, 5) rFkk (10, 0) dk vkys[ku dj 
feykus ls lehdj.k 5x + 7y = 50 dk vkys[k js[kk AB 
izkIr gksrh gSA iqu% fcUnqvksa (– 2, 12), (3, 5) rFkk (8, – 2) 
dk vkys[ku dj feykus ls lehdj.k 7x + 5y = 46 dk 
vkys[k js[kk CD izkIr gksrh gSA
vkys[k ls Li"V gS fd nksuksa jSf[kd lehdj.kksa ls izkIr ljy 
js[kk,¡ fcUnq P(3, 5) ij dkVrh gSaA
fn, gq, lehdj.k&;qXe dk vf}rh; lkoZ gy x = 3,  
y = 5 gSA vr% ,d isfUly dk ewY; ̀  3 vkSj ,d dye dk  
ewY; ` 5 gSA			   mÙkj

iz'u 2. vuqikrksa
 

a
a

b
b

1

2

1

2
,

 
vkSj

 

c
c

1

2  
dh rqyuk dj Kkr 

dhft, fd fuEu lehdj.k ;qXe }kjk fu:fir js[kk,¡ ,d 
fcUnq ij izfrPNsn djrh gSa] lekaUrj gSa vFkok laikrh gSa %
(i) 5x – 4y + 8 = 0 rFkk 7x + 6y – 9 = 0
(ii) 9x + 3y + 12 = 0 rFkk 18x + 6y + 24 = 0
(iii) 6x – 3y + 10 = 0 rFkk 2x – y + 9 = 0

gy % (i) ;gk¡
	

a
a

1

2 	
=

 

5

7

4

6

2

3

1

2

; ;
b
b

= − = −

vkSj	
c
c

1

2 	
=

 

8

9−  
;gk¡

 

a
a

1

2  
≠

 

b
b

1

2

vr% fn, x, jSf[kd lehdj.k ;qXe }kjk fu:fir js[kk,¡ ,d 
fcUnq ij izfrPNsn djrh gSaA	� mÙkj
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(ii)
 
;gk¡

 	

a
a

1

2  	
=

 

9

18

1

2

3

6

1

2

1

2

= = =; ;
b
b

vkSj
	

c
c

1

2 	
=

 

12

24

1

2
=

 
;gk¡ 

a
a

1

2  
=

 

b
b

1

2  
=

 

c
c

1

2

vr% fn, x, jSf[kd lehdj.k ;qXe }kjk fu:fir js[kk,¡ 
lEikrh gSaA	 		  mÙkj

(iii)
 
;gk¡

	

a
a

1

2 	
=

 

6

2
3

3

1
3

1

2

= = −
−

=;  
b
b

vkSj
	

c
c

1

2 	
=

 

10

9
 ;gk¡ 

a
a

1

2  
=

 

b
b

1

2

 ≠
 

c
c

1

2

vr% fn, x, jSf[kd lehdj.k ;qXe }kjk fu:fir js[kk,¡ 
,d&nwljs osG lekUrj gSaA			   mÙkj

iz'u 3. vuqikrksa
 

a
a

b
b

1

2

1

2
,

 
vkSj

 

c
c

1

2  
dh rqyuk dj Kkr 

dhft, fd fuEu jSf[kd lehdj.kksa osG ;qXe laxr gSa ;k 
vlaxr gSa %
(i) 3x + 2y = 5; 2x – 3y = 7
(ii) 2x – 3y = 8; 4x – 6y = 9
(iii)

 

3
2

5
3

7 9 10 14x y x y++ == -- ==;

(iv) 5x – 3y = 11; – 10x + 6y = – 22
(v)

 

4
3

2 8 2 3 12x y x y++ == ++ ==;

gy % (i) fn;k x;k jSf[kd lehdj.k&;qXe gS %

	 3x + 2y	 = 5 ;k 3x + 2y – 5 = 0
vkSj	 2x – 3y	 = 7 ;k 2x – 3y – 7 = 0

;gk¡
	

a
a

1

2 	
=

 

3

2

 vkSj 
b
b

1

2

2

3
= −

 
vr% 

a
a

1

2  
≠

 

b
b

1

2  
∴ jSf[kd lehdj.k ;qXe dk ,d vf}rh; gy gSA

vr% fn;k gqvk jSf[kd lehdj.k ;qXe laxr gSA� mÙkj
(ii) fn;k x;k lehdj.k ;qXe

	 2x – 3y	 = 8 	 ;k	 2x – 3y – 8	 = 0	 …(i)
vkSj	 4x – 6y	 = 9	 ;k	 4x – 6y – 9	 = 0	 …(ii)

;gk¡
 

a
a

1

2 	
=

 

2

4  
=

 

1

2

3

6

1

2

1

2

;
b
b

= −
−

= vkSj
 

c
c

1

2 	
=

 
−
−

=8

9

8

9

...

	

a
a

1

2 	
=

 

b
b

1

2  
≠

 

c
c

1

2

∴ fn, x, lehdj.k ;qXe dk dksbZ gy ugha gSA
vr% fn;k x;k jSf[kd lehdj.k ;qXe vlaxr gSA� mÙkj

(iii) fn;k x;k lehdj.k ;qXe %  
3

2

5

3
x y+  = 7

;k
	

3

2

5

3
7x y+ −

	
= 0	 …(i)

vkSj 9x – 10y = 14  ;k  	9x – 10y – 14 = 0	 …(ii)

;gk¡
	

a
a

1

2 	
= 

3

2

9

3

2

1

9

1

6
= × =

	

b
b

1

2 	
=

 

5

3

10

5

3

1

10

1

6−
= ×

−
=
−   

vkSj	
c
c

1

2 	
=

 

−
−

=7

14

1

2  
;gk¡ 

a
a

1

2  
≠

 

b
b

1

2

lehdj.k ;qXe dk ,d vf}rh; gy gSA
vr% fn;k x;k lehdj.k ;qXe laxr gSA	 mÙkj
(iv) fn;k x;k lehdj.k ;qXe %
5x – 3y = 11 ;k 	5x – 3y – 11	 = 0	 …(i)
vkSj – 10x + 6y = – 22  ;k 	– 10x + 6y + 22 = 0…(ii)

;gk¡
	  

a
a

1

2  
=

 

5

10

1

2

3

6

1

2

1

2−
= − = − = −

,
b
b

vkSj
	  

c
c

1

2  
=

 

− = −11

22

1

2  
rFkk

 

a
a

1

2  
=

 

b
b

1

2  
=

 

c
c

1

2

lehdj.k ;qXe lEikrh gSA fn, x, lehdj.k ;qXe ds vuUr 
gy gSaA vr% fn;k x;k jSf[kd lehdj.k ;qXe laxr gSA	mÙkj
(v) fn;k x;k jSf[kd lehdj.k ;qXe gS %

 

4

3
2x y+

 
= 8

  
;k 

	

4

3
2 8x y+ −

 
= 0	 .... (i)

vkSj  2x + 3y = 12 vkSj	 2x + 3y – 12 = 0 	 ... (ii)

;gk¡
 

a
a

1

2 	
= 

4

3

2

4

3

1

2

2

3
= × = ;

b
b

1

2 	
=

 

2

3

8

12

2

3

1

2

;
c
c

= −
−

=

. a
a

1

2 	
=

 

b
b

1

2  
=

 

c
c

1

2

∴ lehdj.k ;qXe }kjk fu:fir js[kk,¡ lEikrh gksaxhA
vr% fn;k x;k jSf[kd lehdj.k ;qXe laxr gSA �  mÙkj
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iz'u 4. fuEu jSf[kd lehdj.kksa ds ;qXeksa esa ls dkSu&ls 
;qXe laxr@vlaxr gS] ;fn laxr gS rks xzkQh; fof/k ls 
gy dhft,A
(i) x + y = 5, 2x + 2y = 10
(ii) x – y = 8, 3x – 3y = 16
(iii) 2x + y – 6 = 0, 4x – 2y – 4 = 0
(iv) 2x – 2y – 2 = 0, 4x – 4y – 5 = 0
gy % (i) fn;k x;k jSf[kd lehdj.k ;qXe %
	 x + y	 = 5   ;k     x + y – 5 = 0	 …(1)
	 2x + 2y	 = 10 ;k 2x + 2y – 10 = 0	 …(2)

;gk¡
	

a
a

1

2 	
=

 

1

2

1

2

1

2

;
b
b

=
 
vkSj

 

c
c

1

2  
=

 

−
−

=5

10

1

2

...
	

a
a

1

2 	
=

 

b
b

1

2  
=

 

c
c

1

2

∴ lehdj.k ;qXe }kjk fu:fir js[kk,¡ lEikrh gksaxhA
vr% fn;k x;k jSf[kd lehdj.k ;qXe laxr gSA
vkys[kh; fof/k % lehdj.k (1) ls]
	x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

5 2 0

0 3 5

lehdj.k (2) ls]
	x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

5 3 0

0 2 5

nksuksa lkjf.k;ksa ds fy, vkys[k cukus ij]

1 2 3 4–1
–1

–2

–2

–3–4

–3

–4

–5

–6

–7

6

7

5

2

1

3

4

XX´

Y´

Y

O

8

5–5–6

x+y=5
C(0, 5)

B(2, 3)

D(3, 2)

A(5, 0)

2+2y=10x

vkys[k ls ;g Li"V gS fd fn;k x;k jSf[kd lehdj.k ;qXe lEikrh 
js[kk,¡ gSaA vr% buosG vifjfer :i ls vusdksa gy gSaA mÙkj

(ii) fn;k x;k jSf[kd lehdj.k ;qXe %
	 x – y 	= 8    ;k      x – y – 8 = 0	 …(1)

	 3x – 3y	 = 16  ;k 3x – 3y – 16 = 0	 …(2)

;gk¡
	

a
a

1

2 	
=

 

1

3

1

3

1

3

1

2

,
b
b

= −
−

=

vkSj
	

c
c

1

2 	
=

 

−
−

=8

16

1

2

...

	

a
a

1

2 	
=

 

b
b

1

2  
≠

 

c
c

1

2

∴ fn;s x;s lehdj.k ;qXe dk dksbZ gy ugha gksxkA
vr% fn;k x;k jSf[kd lehdj.k ;qXe vlaxr gSA	 mÙkj

(iii)
 
;gk¡

 	

a
a

1

2 	
=

 

2

4

1

2

1

2

1

2

1

2

= =
−

= −,
b
b

vkSj
	

c
c

1

2 	
=

 

−
−

=6

4

3

2  
;gk¡ 

a
a

1

2  
≠

 

b
b

1

2

∴ fn, x, lehdj.k ;qXe dk ,d vf}rh; gy gksxkA
vr% lehdj.k ;qXe laxr gSA
vkys[kh; fof/k % lehdj.k (1) ls]
x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

3 2 4

0 2 2−

lehdj.k (ii) ls]
	x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

1 2 0

0 2 2−

nksuksa lkjf.k;ksa ds fy, vkys[k cukus ij]

1 2 3 4–1
–1

–2

–2

–3–4

–3

–4

–5

–6

–7

6

7

5

2

1

3

4

XX´

Y´

Y

O

8

5–5–6

4x
–
2y

–
4=

0

2
x+

y–
6
=
0

E (0, –2)

D (1, 0)

B (2, 2)

A (3, 0)

C (4, –2)

vkys[k ls Li"V gS fd fn, x, lehdj.k ;qXe dh nks ljy 
js[kk,¡ fcUnq B(2, 2) ij dkVrh gSaA
	 x	 = 2, y = 2
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vr% fn, x, lehdj.k ;qXe osG vf}rh; gy gSaA 	 mÙkj

(iv) ;gk¡
	

a
a

1

2 	
=

 

2

4

1

2

2

4

1

2

1

2

= = −
−

=,
b
b

vkSj
	

c
c

1

2 	
=

 

−
−

=2

5

2

5

...	

a
a

1

2 	
=

 

b
b

1

2  
≠

 

c
c

1

2

∴ fn, x;s lehdj.k ;qXe dk dksbZ gy ugha gSA
vr% fn;k x;k jSf[kd lehdj.k ;qXe vlaxr gSA	 mÙkj
iz'u 5. ,d vk;rkdkj ckx] ftldh yEckbZ pkSM+kbZ ls 
4 ehVj vf/kd gS] dk v¼Zifjeki 36 ehVj gSA ckx dh 
foek,¡ Kkr dhft,A
gy % ekuk vk;rkdkj ckx dh yEckbZ x ehVj
vkSj pkSM+kbZ y ehVj gSA
fn;k gS] yEckbZ, pkSM+kbZ ls 4 ehVj vf/kd gSA
	 x	 = y + 4 ;k x – y = 4
     vk;rkdkj ckx dk ifjeki = 2(x + y) ehVj
 	vk;rkdkj ckx dk v¼Zifjeki	=

 

1

2  
× ifjeki

	
=

 

1

2  
× 2(x + y)

	
= (x + y) ehVj

ijUrq fn;k gS     	 v¼Z ifjeki	= 36 ehVj
∴                             	 x + y	 = 36
∴ jSf[kd lehdj.k ;qXe
	 x – y	 = 4	 ...(i)
vkSj	 x + y	 = 36	 ...(ii)
T;kferh; fof/k }kjk gy %
lehdj.k (i) ls
x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

0 4 20

4 0 16−

lehdj.k (ii) ls
x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

30 20 10

6 16 26

nksuksa lkjf.k;ksa ds fy, vkys[k cukus ij]

–5

–10

30

35

25

10

5

15

20

XX´

Y´

Y

O 5 10 15 20 25 30 35

A(0, –4)

B(4, 0)

D(10, 26)

x
–

y
=

4

P(20, 16)

C(30, 6)

x
+

y
=

36

vkys[k ls Li"V gS fd jSf[kd lehdj.kksa dk ;qXe fcUnq 
P(20, 16) ij dkVrk gSA
∴	 x	 = 20, y = 16
vr%	 ckx dh yEckbZ	= 20 ehVj
rFkk	 pkSM+kbZ	= 16 ehVj	
iz'u 6. ,d jSf[kd lehdj.k 2x + 3y – 8 = 0 nh xbZ gSA 
nks pjksa esa ,d ,slh vkSj jSf[kd lehdj.k fyf[k, rkfd 
izkIr ;qXe dk T;kferh; fu:i.k tSlk fd %
(i)  izfrPNsnh js[kk,¡ gksaA         (ii) lekUrj js[kk,¡ gksaA
(iii) lEikrh js[kk,¡ gksaA
gy % fn;k x;k jSf[kd lehdj.k 2x + 3y – 8 = 0
O;kid jSf[kd lehdj.k a1x + b1y + c1 = 0 ls rqyuk djus 
ij]	    a1 = 2, b1 = 3, c1 = – 8
(i) tc lehdj.k ;qXe] izfrPNsn djrh gqbZ js[kk,¡ fu:fir 

djrk gS rks 'krZ—
 

a
a

1

2 	
≠

 

b
b

1

2  
⇒

 

2 3

2 2a b
¹

vFkkZr~ a2 dk eku 2 vFkok 0 ugha gksuk pkfg, vkSj b2 dk 
eku 3 vFkok 0 ugha gksuk pkfg,A
tgk¡ a2 ≠ 2 rFkk b2 ≠ 3 vkSj a2 ≠ 0, b2 ≠ 0 gSA
vr% lEHkkfor jSf[kd lehdj.k 3x + 2y – 7 = 0 gSA mÙkj
(ii) tc lehdj.k ;qXe lekUrj js[kk,¡ fu:fir djrk gS] rks 

'krZ
  

a
a

1

2 	
=

 

b
b

1

2  
≠

 

c
c

1

2   
;k

 

2

2a  
=

 

3 8

2 2b c
¹ −

...

    

2

2a 	
=

 

3

2b  
⇒

 

a
b

2

2  
=

 

2

3

vFkkZr~ a2 vkSj b2 dk eku 2 : 3 esa gksuk pkfg,A

ekuk a2 = 2k rFkk b2 = 3k, tgk¡ k ,d fLFkjkad gSA
...

 

3

2b 	
≠

 

− ⇒ −8 3

3

8

2 2c k c
¹

 
⇒ c2 ≠ – 8k

vHkh"V lehdj.k 2kx + 3ky – mk = 0; m ≠ – 8
vr% lEHkkfor jSf[kd lehdj.k 2x + 3y – 12 = 0 gSA mÙkj
(iii) tc lehdj.k ;qXe lEikrh js[kk,¡ fu:fir djrk gS rks 

'krZ
 

a
a

1

2  
=

 

b
b

1

2  
=

 

c
c

1

2  
⇒

 

2

2a  
=

 

3 8 1

2 2b c k
= − =

⇒ a2	= 2k, b2 = 3k vkSj c2 = – 8k
vr% vHkh"V lehdj.k 2kx + 3ky – 8k = 0, tgk¡  
k ,d vkuqikfrd fLFkjkad gSA vr% lEHkkfor jSf[kd 
lehdj.k 4x + 6y – 16 = 0 gSaA	 mÙkj
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iz'u 7. lehdj.kksa x – y + 1 = 0 vkSj 3x + 2y – 12 = 0 
dk xzkQ [khafp,A X-v{k vkSj bu js[kkvksa ls cus f=Hkqt 
osG 'kh"kks± osG funsZ'kkad Kkr dhft, vkSj f=Hkqtkdkj iVy 
dks Nk;kafdr dhft,A
gy % fn;k x;k lehdj.k ;qXe gS % x – y + 1 = 0      … (1)
	 3x + 2y – 12	 = 0	                          …(2)
lehdj.k (1) ls x osG fofHkUu ekuksa ds fy, y ds eku fuEu 
gksaxsa %

x
y

− 1 2 0

0 3 1

fcUnqvksa A(– 1, 0), B(2, 3), C(0, 1) dks xzkQ isij ij 
vkysf[kr dj vkSj mudks feykdj js[kk [khapus ij gesa lehd 
j.k x – y + 1 = 0 dk vkys[k izkIr gksrk gSA
lehdj.k (2) ls
x osG fofHkUu ekuksa ds fy, y ds eku fuEu gksaxsa %

x
y

4 2 0

0 3 6

1 2 3 4–1
–1

–2

–2

–3–4

–3

–4

–5

–6

–7

6

7

5

2

1

3

4

XX´

Y´

Y

O

8

5–5–6

3+2y–12=0x

E(0, 6)

B(2, 3)

x–y+1=0

D(4, 0)

F

(–1, 0)A

5

(0, 1)C

fcUnqvksa D(4, 0), B(2, 3) vkSj E(0, 6) dks vkysf[kr dj 
lehdj.k 3x + 2y – 12 = 0 dks fu:fir djus okyh js[kk 
izkIr gksrh gSA nksuksa js[kk,¡ fcUnq B(2, 3) ij dkVrh gSaA
X-v{k ij ∆BAD Nk;kafdr Hkkx izkIr gksrk gSA ftlosG 'kh"kZ 

B(2, 3), A(– 1, 0) rFkk D(4, 0) izkIr gksrs gSaA� mÙkj

iz'ukoyh 3·2
iz'u 1. fuEu jSf[kd lehdj.k ;qXe dks izfrLFkkiu  
fof/k ls gy dhft, %
(i)	 x + y	 = 14                    (ii) 	 s – t = 3

	
     x – y	 = 4

	                          
s t
3 2
++

 	
= 6 

(iii) 	  	   3x – y = 3         (iv)  	 0.2x + 0.3y = 1.3
	 9x – 3y	 = 9		  0.4x + 0.5y	 = 2.3

(v) 	 2 3x y++ 	 = 0	 (vi)
 

3
2

5
3

x y
--

	
 = – 2

	
3 8x y-- 	 = 0

 	          
x y
3 2
++

 
=

 
13
6

gy % (i) fn;k x;k jSf[kd lehdj.k ;qXe x + y = 14 ...(i)   
rFkk   x – y = 4  ...(ii)
lehdj.k (i) ls] ⇒  x = 14 – y
x dk ;g eku lehdj.k (ii) esa izfrLFkkfir djus ij] 
  (14 – y) – y = 4 ⇒ 	14 – y – y = 4
⇒  – 2y = 4 – 14 = – 10 

	 ∴   y =
 

−
−
10

2  
= 5

y dk eku lehdj.k (i) esa j[kus ij] x + 5 = 14 
	 ⇒   x = 14 – 5 = 9
vr% jSf[kd lehdj.k ;qXe dk gy x = 9 rFkk y = 5	 mÙkj
(ii) fn;k x;k jSf[kd lehdj.k ;qXe 

              s – t  = 3  ...(i)   rFkk
  

s t
3 2

+
 
= 6 ...(ii)

lehdj.k (i) ls]	 s	 = 3 + t
s dk ;g eku lehdj.k (ii) esa izfrLFkkfir djus ij]

	

3

3 2

+ +t t

	
= 6

    
⇒

   

2 3 3

6

+( ) +t t

 
= 6

⇒
  	

6 2 3

6

+ +t t

	
= 6    ⇒   5t + 6 = 36

⇒ 	  5t	 = 36 – 6 = 30

∴ 	  t	 =
 

30

5
6=

lehdj.k (i) esa t dk eku j[kus ij]
	 s – 6 = 3   ∴   s = 3 + 6 = 9
vr% jSf[kd lehdj.k ;qXe dk gy 
               s = 9 vkSj t = 6   			  mÙkj
(iii) fn;k x;k jSf[kd lehdj.k ;qXe
            3x – y = 3 ...(i)  rFkk   9x – 3y = 9 ...(ii)
lehdj.k (i) ls]	 y	 = 3x – 3
y dk ;g eku lehdj.k (ii) esa izfrLFkkfir djus ij]
  9x – 3(3x – 3) = 9  ⇒	  9x – 9x + 9 = 9 ⇒ 9 = 9
;g dFku x osG lHkh ekuksa osG fy, lR; gSA fQj Hkh ge x 
dk dksbZ fo'ks"k eku gy osG :i esa izkIr ugha djrsA blfy, 
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y dk Hkh dksbZ eku izkIr ugha dj ldrs gSaA
bl izdkj dh fLFkfr rHkh iSnk gksrh gS tc nksuksa lehdj.k 
,d tSls gksaA vr% lehdj.k (i) o (ii) osG vifjfer :i ls 
vusd gy gSaA	 		      mÙkj

(iv) fn;k x;k jSf[kd lehdj.k ;qXe % 
           	            0.2x + 0.3y = 1.3 		 ...(i)
vkSj 	 0.4x + 0.5y = 2·3	  	 ...(ii) 

lehdj.k (i) ls,
 

2

10

3

10
x y+

 
=

 

13

10

⇒  	 2x + 3y = 13		  ...(iii)

lehdj.k (ii) ls]
 

4

10

5

10
x y+

 
=

 

23

10  
⇒               	  4x + 5y	 = 23	 ...(iv)

lehdj.k (iii) ls] 2x	= 13 – 3y
 
⇒   x =

 

13 3

2

− y

x dk ;g eku lehdj.k (iv) esa izfrLFkkfir djus ij]

	
4 13 3

2

−





y

 
+ 5y	 = 23

⇒ 2(13 – 3y) + 5y = 23  ⇒ 26 – 6y + 5y = 23
⇒ – y = 23 – 26 = – 3
∴   y	= 3, lehdj.k (iii) esa j[kdj ljy djus ij]
 2x + 3 × 3 = 13  ⇒	 2x + 9	 = 13 ⇒ 2x = 13 – 9

	 ⇒                2x = 4 ⇒ x =
 

4

2  
= 2

vr% fn;s x;s jSf[kd lehdj.k ;qXe dk gy
	                   x = 2 vkSj y = 3	 	 mÙkj
(v) fn;k x;k jSf[kd lehdj.k ;qXe 

    	 2 3x y+  = 0 ...(i) rFkk 3 8x y−  = 0	 ...(ii)

lehdj.k (i) ls]	 2x 	= − 3y

⇒ 	 x	 =
 

− 3

2

y	 ...(iii)

x dk eku lehdj.k (ii) esa j[kus ij]

	
3

3

2

8−








−y y

	
= 0

⇒
   

− −3

2

8y y
 
= 0

 
⇒

 
y − −







3

2

8 = 0

∴ 	  y	 = 0

y dk eku lehdj.k (iii) esa j[kus ij]

   x =
 
− 3

2

y
 
=

 
− × =3

2

0 0

 
⇒ x = 0

vr% fn;s x;s jSf[kd lehdj.k ;qXe dk gy 
                x = 0 rFkk y = 0	 	 mÙkj
(vi) fn;k x;k jSf[kd lehdj.k ;qXe 

            

3

2

5

3

x y−  = – 2
 
⇒

 

9 10

6

x y−

 
= – 2

⇒	 9x – 10y	 = – 12	 …(i)

vkSj
 

x y
3 2

+ =
 

13

6  
⇒

 

2 3

6

x y+

 
=

 

13

6

⇒ 2x + 3y =
 

13

6  
× 6

 
⇒ 2x + 3y = 13	 …(ii)

lehdj.k (i) ls] 9x 	= 10y – 12 ;k  x =
 

10 12

9

y −

x dk ;g eku lehdj.k (ii) esa izfrLFkkfir djus ij]

           
2

10 12

9

y−



  

+ 3y = 13

⇒
 

20 24

9

y −

 
+ 3y = 13

  
⇒ 

 

20 24 27

9

y y− +

 
= 13

⇒            20y – 24 + 27y = 13 × 9
⇒                            47y = 117 + 24 = 141

∴                                y =
 

141

47
3=

 
lehdj.k (i) esa y = 3 j[kus ij]
	 9x – 10 × 3	 = – 12
⇒	 9x – 30	 = – 12

⇒ 9x	= – 12 + 30 = 18
 
⇒ x =

 

18

9  
= 2

vr% fn, x;s jSf[kd lehdj.k ;qXe dk gy x = 2 vkSj  
y = 3 gSaA		            mÙkj
iz'u 2. 2x + 3y = 11 vkSj 2x – 4y = – 24 dks gy 
dhft, vkSj blls ‘m’ dk og eku Kkr dhft, ftlosG 
fy, y = mx + 3 gksA
gy % fn;k x;k jSf[kd lehdj.k ;qXe %
                     2x + 3y = 11		  ...(i)
                     2x – 4y = – 24		  ...(ii)

lehdj.k (i) ls]
 
2x = 11 – 3y ⇒ x =

 

11 3

2

− y

 
...(iii)

x dk ;g eku lehdj.k (ii) esa izfrLFkkfir djus ij]
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2

11 3

2

−





y

 
– 4y = – 24

⇒ 11 – 3y – 4y = – 24  ⇒  – 7y = – 24 – 11= – 35 

∴  y =
 

−
−
35

7  
= 5

y dk ;g eku lehdj.k (iii) esa j[kus ij]

	 x =
 

11 3 5

2

− ×

 
=

 

11 15

2

−

 
=

 

− 4

2  
= – 2 

x vkSj y osG eku fn;s x;s lehdj.k y = mx + 3 esa j[kus ij]
	 5	 = m × – 2 + 3
⇒ 5 = – 2m + 3 ⇒ 2m = 3 – 5 = – 2
ljy djus ij  m = – 1
vr% fn, x, jSf[kd lehdj.k dk gy 
         x = – 2, y = 5 vkSj m = – 1	     mÙkj

iz'u 3. fuEu leL;kvksa esa jSf[kd lehdj.k ;qXe cukb, 
vkSj muosG gy izfrLFkkiu fof/k }kjk Kkr dhft, %
(i) nks la[;kvksa dk vUrj 26 gS vkSj ,d la[;k nwljh 
la[;k dh rhu xquh gSA mUgsa Kkr dhft,A
(ii) nks laiwjd dks.kksa esa cM+k dks.k NksVs dks.k ls 18º 
vfèkd gSA mUgsa Kkr dhft,A
(iii) ,d fozGosGV Vhe osG dksp us 7 cYys rFkk  
6 xsansa ` 3,800 esa [kjhnhaA ckn esa] mlus 3 cYys rFkk  
5 xsansa ` 1,750 esa [kjhnhaA izR;sd cYys vkSj izR;sd xsan 
dk ewY; Kkr dhft,A
(iv) ,d uxj esa VSDlh osG HkkM+s esa ,d fu;r HkkM+s osG 
vfrfjDr pyh xbZ nwjh ij izfr fdeh ds fglkc ls HkkM+k 
lfEefyr fd;k tkrk gSA 10 fdeh nwjh osG fy, HkkM+k ` 
105 gS rFkk 15 fdeh osG fy, HkkM+k ̀  155 gSA fu;r HkkM+k 
rFkk izfr fdeh HkkM+k D;k gS\ ,d O;fDr dks 25 fdeh 
;k=k djus osG fy, fdruk HkkM+k nsuk gksxk\
(v) ;fn fdlh fHkUu osG va'k vkSj gj nksuksa esa 2 tksM+ fn;k 

tk,] rks og
 

9
11  

gks tkrh gSA ;fn va'k vkSj gj nksuksa esa 

3 tksM+ fn;k tk,] rks og
 

5
6  

gks tkrh gSA og fHkUu Kkr 

dhft,A
(vi) ik¡p o"kZ ckn tSdc dh vk;q mlosG iq= dh vk;q ls 
rhu xquh gks tk,xhA ik¡p o"kZ iwoZ tSdc dh vk;q mlosG 
iq= dh vk;q dh lkr xquh FkhA mudh orZeku vk;q D;k gS\
gy : (i) ekuk ,d la[;k x rFkk nwljh la[;k y gSA

... ,d la[;k nwljh la[;k dh 3 xquh gSA
⇒ 	 x = 3y		  ...(i)
;gk¡ x, y ls cM+k gSA nksuksa la[;kvksa dk vUrj 26 gSA
∴ 	 x – y = 26 		 ...(ii)
lehdj.k (i) ls x dk eku lehdj.k (ii) esa izfrLFkkfir djus 

ij]
 
	3y – y = 26 ⇒ 2y = 26 ⇒ y =

 

26

2
 ⇒ y = 13

lehdj.k (i) esa y = 13 j[kus ij] x = 3 × 13 = 39
vr% vHkh"V la[;k,¡ x = 39 vkSj y = 13   	   mÙkj
(ii) ekuk cM+k dks.k xº rFkk NksVk dks.k yº gSA
dks.k xº vkSj yº ,d&nwljs osG laiwjd gSaA
∴ 	 x + y = 180º		  ...(i)
cM+k dks.k NksVs dks.k ls 18º vf/kd gSA
∴ 	 x = y + 18º		  ...(ii)
lehdj.k (ii) ls x dk eku lehdj.k (i) esa izfrLFkkfir 
djus ij]
⇒  y + 18º + y = 180º   ⇒  2y + 18º = 180º
⇒  2y	= 180º – 18º = 162º∴ 	 y	 =

 

162

2  
= 81º

y dk ;g eku lehdj.k (ii) esa j[kus ij] 
	 x	 = 81° + 18° = 99°
vr% cM+k dks.k 99º vkSj NksVk dks.k 81º gSA   	  mÙkj
(iii) ekuk ,d cYys dk ewY; ` x rFkk ,d xsan dk ewY; 
` y gSA
∴  7 cYyksa dk ewY; = ` 7x vkSj 6 xsanksa dk ewY; = ` 6y 
iz'ukuqlkj] 7x + 6y	= 3800  	 ...(i)
iqu% 	 3 cYyksa dk ewY;	= ` 3x
vkSj    	 5 xsanksa dk ewY;	= ` 5y
iz'ukuqlkj]	 3x + 5y	= 1750 	 ...(ii)
lehdj.k (i) ls] 7x	= 3800 – 6y

	 ⇒  x =
 

3800 6

7

− y

		
...(iii)

x dk ;g eku lehdj.k (ii) esa izfrLFkkfir djus ij

	
3

3800 6

7

−





y

 
+ 5y	= 1750

⇒
 	

11400 18 35

7

− +y y

	
= 1750

⇒ 	  11400 – 18y + 35y	= 1750 × 7
⇒ 	 11400 + 17y	= 12250
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⇒ 	 17y	= 12250 – 11400 = 850

∴	                                   y =
 

850

17
 = 50

y dk ;g eku lehdj.k (iii) esa izfrLFkkfir djus ij

               x =
 

3800 6 50

7

3800 300

7

− × = −

 

⇒           x =
 

3500

7  
= 500

vr% ,d cYys dk ewY; = ` 500
vkSj          ,d xsan dk ewY; = ` 50  � mÙkj
(iv) eku yhft, VSDlh dk fuf'pr fdjk;k = ` x
vkSj             ,d fdeh ;k=k dk fdjk;k = ` y 
igyh 'krZ osG vuqlkj] 	x + 10y = 105	 ...(i)
nwljh 'krZ osG vuqlkj] 	 x + 15y = 155	 ...(ii)
lehdj.k (i) ls] x	= 105 – 10y	 ...(iii)
x dk ;g eku lehdj.k (ii) esa izfrLFkkfir djus ij]
105 – 10y + 15y = 155 ⇒ 5y = 155 – 105 = 50

∴ 	 y	 =
 

50

5  
= 10

y dk ;g eku lehdj.k (iii) esa j[kus ij]
  x = 105 – 10 × 10  ⇒ x = 105 – 100 = 5
vr%      VSDlh dk fuf'pr fdjk;k = ` 5
vkSj              izfr fdeh ;k=k dk fdjk;k = ` 10
lkFk gh 25 fdeh ;k=k dk fdjk;k 
                      = x + 25y = 5 + 25 × 10
                      = 5 + 250 = 255 #i;sA	 mÙkj
(v) ekuk fHkUu dk va'k x rFkk gj y gSA

	 rc fHkUUk =
 

x
y

fHkUu osG va'k o gj esa 2 tksM+us ij fHkUUk
 

x
y
+
+

2
2  

gksxhA

iz'ukuqlkj] 
x
y
+
+

2
2  

=
 

9

11
gy djus ij]

⇒ 	 x	 =
 

( )9 4

11

y−

	
...(i)

fHkUUk osG va'k o gj esa 3 tksM+us ij fHkUUk
 

x
y
+
+

3
3  

gksxhA

iz'ukuqlkj]
	       

x
y
+
+

3
3 	

=
 

5

6

⇒ 6(x + 3) = 5(y + 3) ⇒ 6x + 18 = 5y + 15
⇒ 6x – 5y = 15 – 18  ⇒  6x – 5y = – 3	 ...(ii)

lehdj.k (i) ls x dk eku lehdj.k (ii) esa izfrLFkkfir 

djus ij]
 
6

9 4

11
× −





y

 
– 5y = – 3

gy djus ij]  y = 9
y dk eku lehdj.k (i) esa j[kus ij]

⇒	            x	=
 

9 9 4

11

× −

 
=

 

81 4

11

77

11

− =

∴ 	                x	= 7
∴ jSf[kd lehdj.k ;qXe dk gy % x = 7, y = 9

vr% 	 fHkUUk	=
 

7

9  
                                  mÙkj

(vi) ekuk tSdc dh orZeku vk;q x o"kZ gSA
vkSj mlosG iq= dh orZeku vk;q y o"kZ gSA
5 o"kZ ckn tSdc dh vk;q = (x + 5) o"kZ rFkk 5 o"kZ ckn 
iq= dh vk;q = (y + 5) o"kZ
iz'ukuqlkj] 5 o"kZ osG ckn tSdc dh vk;q = 3 × (5 o"kZ ckn 
mlosG iq= dh vk;q)  x + 5	= 3 × (y + 5)
⇒  x + 5 = 3y + 15  ⇒  x = 3y + 15 – 5
⇒	  x	 = 3y + 10	 ...(i)
 5 o"kZ iwoZ tSdc dh vk;q = (x – 5) o"kZ vkSj 5 o"kZ iwoZ 
mlosG iq= dh vk;q = (y – 5) o"kZ 
iz'ukuqlkj] 5 o"kZ iwoZ tSdc dh vk;q = 7 × (5 o"kZ iwoZ 
mlosG iq= dh vk;q) 
 x – 5 = 7 × (y – 5) ⇒ 	x – 5 = 7y – 35
⇒ x – 7y = – 35 + 5 ⇒ x – 7y = – 30	 ...(ii)
le	hdj.k (i) ls x dk eku lehdj.k (ii) esa izfrLFkkfir 
djus ij] (3y + 10) – 7y 	= – 30

gy djus ij] 
 
y	=

 

−
−
40

4  
= 10

y dk ;g eku lehdj.k (i) esa izfrLFkkfir djus ij]
 x = 3 × 10 + 10  ⇒ x	= 30 + 10 = 40
vr% tSdc dh orZeku vk;q = 40 o"kZ 
rFkk mlosG iq= dh orZeku vk;q = 10 o"kZA     � mÙkj

iz'ukoyh 3·3
iz'u 1. fuEu lehdj.kksa ds ;qXe dks foyksiu fof/k rFkk 
izfrLFkkiu fof/k ls gy dhft,A dkSu&lh fof/k vf/kd 
mi;qDr gS\
(i)    x + y = 5 vkSj 2x – 3y = 4
(ii)   3x + 4y = 10 vkSj 2x – 2y = 2
(iii)  3x – 5y – 4 = 0 vkSj 9x = 2y + 7

(iv) x y
2

2
3

++
 
= – 1 vkSj x –

 

y
3  

= 3
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gy % (i) fn;k x;k jSf[kd lehdj.k ;qXe %
	 x + y	 = 5	 ...(i)
	 2x – 3y	 = 4	 ...(ii)
foyksiu fof/k % lehdj.k (i) o (ii) esa x dk xq.kkad leku 
djus osG fy, lehdj.k (i) esa 2 ls xq.kk djus ij]
	 2x + 2y	= 10	 ...(iii)
vc lehdj.k (iii) esa ls lehdj.k (ii) ?kVkus ij
	 2x + 2y	 = 10
	 2x – 3y	 = 4
                             –   +         –
	 5y	 = 6

∴	 y	 =
 

6

5  

y dk ;g eku lehdj.k (i) esa j[kus ij] x +
 

6

5  
= 5

⇒	 x = 5 –
 

6

5 	
=

 

25 6

5

−

 
=

 

19

5  

∴	 x	 =
 

19

5

vr% lehdj.k ;qXe dk gy x =
 

19

5

,  y = 
6

5

 gSA� mÙkj

izfrLFkkiu fof/k % lehdj.k (i) ls]  
	 ⇒ y = 5 – x		  ...(iii)
y dk ;g eku lehdj.k (ii) esa j[kus ij]
	 2x – 3(5 – x) = 4 ⇒ 	2x – 15 + 3x = 4
⇒ 	 5x = 4 + 15 = 19

∴ 	 x	 =
 

19

5  
x dk ;g eku lehdj.k (iii) esa j[kus ij]

	 y = 5 – 19

5 	
=

 

25 19

5

−

 
=

 

6

5

vr% jSf[kd lehdj.k ;qXe dk gy
  

x = 
19

5
,  y =

 

6

5 �
mÙkj

• foyksiu fof/k vf/kd mi;qDr gSA
(ii) fn;k x;k jSf[kd lehdj.k ;qXe %
	 3x + 4y	 = 10	 ...(i)
	 2x – 2y 	= 2	 ...(ii)
foyksiu fof/k % leh- (i) dks 2 ls rFkk leh- (ii) dks 3 ls 
xq.kk djus ij]

	 6x + 8y	 = 20	 ...(iii)
	 6x – 6y	 = 6	 ...(iv)
vc leh- (iii) esa ls leh- (iv) dks ?kVkus ij]
	 6x + 8y	 = 20 
	 6x – 6y	 = 6
                                     –   +         –
	 14y	 = 14

∴	 y	 =
 

14

14
1=

lehdj.k (i) esa y = 1 j[kus ij]
	 3x + 4(1)	 = 10

⇒ 3x = 10 – 4 = 6
   

x =
 

6

3
2=

 
vr% jSf[kd lehdj.k ;qXe dk gy % x = 2 rFkk y = 1 
izfrLFkkiu fof/k % lehdj.k (ii) ls]
⇒ 2x = 2 + 2y  ⇒ 2x = 2 (1 + y) ⇒ x = 1 + y	 ...(iii)
x dk eku lehdj.k (i) esa j[kus ij]
∴  3(1 + y) + 4y = 10
⇒ 3 + 3y + 4y = 10 ⇒ 3 + 7y = 10
⇒ 7y = 10 – 3 ⇒ 7y = 7 

∴  y =
 

7
7  

= 1

y dk ;g eku lehdj.k (iii) esa j[kus ij]
	  x = 1 + 1 ⇒  x = 2 
vr% jSf[kd lehdj.k ;qXe dk gy %  x = 2 vkSj y = 1 
� mÙkj
l foyksiu fof/k vf/kd mi;qDr gSA
(iii) fn;k gqvk lehdj.k ;qXe %
 3x – 5y – 4 = 0 vkSj 9x	= 2y + 7
;k 	 3x – 5y	 = 4	 ...(i)
vkSj 	 9x – 2y	 = 7	 ...(ii)
foyksiu fof/k % lehdj.k (i) esa 2 ls rFkk leh- (ii) esa 5 
ls xq.kk dj ?kVkus ij]
	  6x – 10y	 = 8
	 45x – 10y	 = 35
                        –       +          –
	 – 39x	 = – 27

∴ 	 x	 =
 

−
−

27

39  
=

 

9

13  
x dk eku lehdj.k (i) esa j[kus ij]
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          3 × 9

13  
– 5y	= 4 

 
⇒  – 5y = 4 –

 

27

13

 ⇒  – 5y	 =
 

52 27

13

−

 
=

 

25

13

∴ y =
 

25

13 5× −  
=

 
− 5

13

vr% jSf[kd lehdj.k ;qXe dk gy % 

x =
 

9

13  
vkSj y = –

 

5

13

izfrLFkkiu fof/k % lehdj.k (ii) ls] 

	 x	 =
 

2 7

9

y +

	
...(iii) 

x dk ;g eku lehdj.k (i) esa j[kus ij]

	
3 2 7

9

y+



  

– 5y	 = 4

gy djus ij]

	 ⇒  y =
 13
–5

y dk ;g eku lehdj.k (iii) esa j[kus ij]

 x	= 
2

5

13
7

9

× −




+

 
=

 

− +10

13
7

9

⇒ x	=
 

81

13 9×  
=

 

9

13

vr% jSf[kd lehdj.k ;qXe dk gy %

             	 x	=
 

9

13

 rFkk y = –
 

5

13  	
mÙkj

l foyksiu fof/k vf/kd mi;qDr gSA
(iv) fn;k x;k jSf[kd lehdj.k ;qXe %

               	 

x y
2

2

3
+

	
= – 1 ⇒

 

3 4

6

x y+

 
= – 1

⇒	 3x + 4y	= – 6	 …(i)

vkSj	 x –
 

y
3 	

= 3
 
⇒

 

3
3
x y−

 
= 3

⇒	 3x – y	= 9	 …(ii)
foyksiu fof/k % lehdj.k (i) esa ls leh- (ii) dks ?kVkus ij]
	 3x + 4y	 = – 6
	 3x –   y	 = 9
                             –    +        –

	 5y	 = – 15

∴	 y	 = –
 

15

5  
= – 3 

y dk eku lehdj.k (ii) esa j[kus ij]
	 3x – (– 3)	 = 9
⇒  3x + 3 = 9  ⇒  3x = 9 – 3 = 6

	 ∴    x =
 

6

3
 = 2

	 x	 = 2
vr% fn;s x;s jSf[kd lehdj.k ;qXe dk gy x = 2 vkSj  
y = – 3 gSA
izfrLFkkiu fof/k % lehdj.k (ii) ls] y = 3x – 9
y dk ;g eku leh- (i) esa izfrLFkkfir djus ij
	 3x + 4(3x – 9)	 = – 6
⇒ 3x + 12x – 36 = – 6 ⇒ 15x = – 6 + 36 = 30

∴   x  =
 

30

15  
= 2

x dk ;g eku leh- (ii) esa izfrLFkkfir djus ij %
       3 × 2 – y 	= 9 ⇒ 6 – y = 9 ⇒  y = 6 – 9
∴         	 y 	= – 3
vr% fn;s x;s jSf[kd lehdj.k ;qXe dk gy x = 2 vkSj y 
= – 3 gSaA			   mÙkj
l foyksiu fof/k vf/kd mi;qDr gS A
iz'u 2. fuEu leL;kvksa esa jSf[kd lehdj.kksa osG ;qXe 
cukb, vkSj muosG gy (;fn mudk vfLrRo gks) foyksiu 
fof/k ls Kkr dhft, %
(i) ;fn ge va'k esa 1 tksM+ nsa rFkk gj esa ls 1 ?kVk nsa] rks 
fHkUu 1 esa cny tkrh gSA ;fn ge gj esa 1 tksM+ nsa] rks ;g 
1
2  

gks tkrh gSA og fHkUu D;k gS \  

(ii) ik¡p o"kZ iwoZ uwjh dh vk;q lksuw dh vk;q dh rhu 
xquh FkhA nl o"kZ i'pkr~] uwjh dh vk;q lksuw dh vk;q 
dh nks xquh gks tk,xhA uwjh vkSj lksuw dh vk;q orZeku 
vk;q fdruh gS\
(iii) nks vadksa dh la[;k osG vadksa dk ;ksx 9 gSA bl la[;k 
dk ukS xquk] la[;k osG vadksa dks iyVus ls cuh la[;k dk 
nks xquk gSA og la[;k Kkr dhft,A
(iv) ehuk ` 2000 fudkyus osG fy, ,d cSad xbZA mlus 
[ktkaph ls ` 50 rFkk ` 100 osG uksV nsus osG fy, dgkA 
ehuk us oqGy 25 uksV izkIr fd,A Kkr dhft, fd mlus 
` 50 vkSj ` 100 osG fdrus&fdrus uksV izkIr fd,\
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(v) fdjk;s ij iqLrosaG nsus okys fdlh iqLrdky; dk 
izFke rhu fnuksa dk ,d fu;r fdjk;k gS rFkk mlosG ckn 
izR;sd vfrfjDr fnu dk vyx fdjk;k gSA lfjrk us 
lkr fnuksa rd ,d iqLrd j[kus osG fy, ̀  27 vnk fd,] 
tcfd lwlh us ,d iqLrd ik¡p fnuksa rd j[kus osG 21 
#- vnk fd,A fu;r fdjk;k rFkk izR;sd vfrfjDr fnu 
dk fdjk;k Kkr dhft,A
gy % (i) ekuk fd fHkUUk dk va'k x rFkk gj y gSA

vr% fHkUu =
 

x
y

;fn fHkUu osG va'k esa 1 tksM+k tk, vkSj gj esa ls 1 ?kVk;k 

tk, rks fHkUu
 

x
y
+
−

1
1  

gks tk,xhA

iz'ukuqlkj]
 

x
y
+
−

1
1  

= 1

  x + 1 = y – 1 ⇒  x – y	= – 1 – 1
	 ⇒  x – y = – 2 		 ...(i)

;fn fHkUu osG gj esa ,d tksM+k tk, rks fHkUUk
 

x
y+1  

gks tk,xhA

iz'ukuqlkj]
 

x
y+1  

=
 

1

2  
⇒  2x – y = 1	 ...(ii)

lehdj.k (i) esa 2 ls xq.kk djosG lehdj.k (ii) dks ?kVkus ij]
	 2x – 2y	 = – 4
	  2x  –   y	 = 1
                             –      +         –
	 – y	 = – 5
∴	 y	 = 5
y dk ;g eku lehdj.k (i) esa j[kus ij]
	 x – 5	 = – 2
⇒	 x	 = – 2 + 5 = 3

vr%          	 fHkUu
 

x
y










	
=

 

3

5 	
mÙkj

(ii)   ekuk fd uwjh dh orZeku vk;q = x o"kZ 
rFkk lksuw dh orZeku vk;q = y o"kZ 
 5 o"kZ igys uwjh dh vk;q = (x – 5) o"kZ
rFkk 5 o"kZ igys lksuw dh vk;q = (y – 5) o"kZ
iz'ukuqlkj]  x – 5	= 3 (y – 5) ⇒ x – 5 = 3y – 15
⇒  x – 3y  = – 15 + 5 ⇒ x – 3y = – 10 	 ...(i)
10 o"kZ ckn uwjh dh vk;q = (x + 10) o"kZ 
	vkSj 10 o"kZ ckn lksuw dh vk;q = (y + 10) o"kZ 
iz'ukuqlkj] 	 x + 10	 = 2 (y + 10)

⇒  x + 10 = 2y + 20 ⇒ 	x – 2y = 20 – 10
⇒ x – 2y = 10 			   ...(ii)
lehdj.k (i) esa ls leh- (ii) dks ?kVkus ij]
	 x – 3y	 = – 10
	 x – 2y	 = 10
                                 –   +        –
	 – y	 = – 20
∴	  y	 = 20
y dk ;g eku (ii) esa izfrLFkkfir djus ij]
   x – 2 × 20 = 10 ⇒ 	x – 40	 = 10 ⇒ x = 10 + 40 
∴	 x	 = 50
vr% uwjh dh orZeku vk;q = 50 o"kZ
	   rFkk lksuw dh orZeku vk;q = 20 o"kZ	 mÙkj

(iii) ekuk fd bdkbZ dk vad = x 
rFkk            ngkbZ dk vad = y
∴	  vHkh"V la[;k	= 10y + x
igyh 'krZ osG vuqlkj]	 x + y	 = 9	 ...(i)
vadksa dks iyVus ij] 	bdkbZ dk vad = y
	 ngkbZ dk vad	= x
∴ 	 la[;k	= 10x + y
iz'ukuqlkj] la[;k dk 9 xquk 

= vadksa osG iyVus ij izkIr la[;k dk nks xquk 
∴ 	  (10y + x) × 9	 = (10x + y) × 2
⇒  90y + 9x = 20x + 2y ⇒ 90y + 9x – 20x – 2y = 0
⇒ 88y – 11x = 0 ⇒  11x = 88y
∴	 x	 = 8y 	 ...(ii)
lehdj.k (ii) ls izkIr x dk eku lehdj.k (i) esa j[kus ij]

      8y + y  = 9  ⇒  9y = 9
 
⇒  y  =

 

9
9

 =1

y dk ;g eku lehdj.k (ii) esa j[kus ij] x = 8 × 1
⇒  x = 8
∴ la[;k = 10y + x 	= 10 × 1 + 8 = 10 + 8 = 18
vr% 	 vHkh"V la[;k	= 18	 mÙkj
(iv) ekuk ` 50 ewY; okys uksVksa dh la[;k = x
rFkk              ` 100 ewY; okys uksVksa dh la[;k = y
iz'ukuqlkj] oqGy uksVksa dh la[;k 25 gSA
∴ 	 x + y	 = 25	 ...(i)
... 50 okys uksVksa dk ewY; = 50 × x = ` 50x
vkSj ` 100 okys uksVksa dk ewY; = 100 × y = ` 100y 
∴    oqGy uksVksa dk ewY; = ̀  50x + 100y  = ̀  50(x + 2y)
iz'ukuqlkj] 50(x + 2y)	= 2000  
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⇒  x + 2y =
 

2000

50  
= 40� ...(ii)

lehdj.k (ii) esa ls lehdj.k (i) dks ?kVkus ij]
 (x + 2y) – (x + y) 	= 40 – 25 ⇒ x + 2y – x – y = 15
∴	 y	 = 15
y dk eku lehdj.k (i) esa j[kus ij] x + 15 = 25
∴ 	 x	 = 25 – 15 = 10
vr% ehuk us ` 50 ewY; okys 10 uksV vkSj ` 100  ewY; 
okys 15 uksV izkIr fd,A		   	 mÙkj
(v) ekuk izFke 3 fnuksa rd iqLrdky; dk fu;r fdjk;k  
` x gS rFkk blosG ckn izR;sd vfrfjDr fnu dk fdjk;k ̀  y gSA
7 fnuksa esa ,d iqLrd dk fdjk;k = izFke 3 fnu dk fdjk;k 
+ 4 vfrfjDr fnu dk fdjk;k = ` (x + 4y)
ijUrq lfjrk us 7 fnu dk fdjk;k ` 27 pqdk;k
∴ 	 x + 4y = 27 		 ...(i)
5 fnuksa esa ,d iqLrd dk fdjk;k 

	       = izFke 3 fnu dk fu;r fdjk;k 
+ 2 fnu dk vfrfjDr fdjk;k 

       = `(x + 2y)
ijUrq lwlh us 5 fnu dk fdjk;k ` 21 pqdk;k
∴	 x + 2y	 = 21	 ...(ii)
lehdj.k (i) esa ls lehdj.k (ii) dks ?kVkus ij
	 (x + 4y) – (x + 2y)	 = 27 – 21
⇒	 x + 4y – x – 2y	 = 6   ⇒ 2y = 6 

∴	  y	 =
 

6

2  
= 3

y dk ;g eku lehdj.k (ii) esa j[kus ij]
⇒ x + 2 × 3 = 21 ⇒ x + 6 = 21 ⇒ x = 21 – 6
∴	  x	 = 15
vr% iqLrdky; dh fdlh iqLrd dk izFke 3 fnu dk fu;r 
fdjk;k = ` 15 vkSj mlosG ckn izR;sd vfrfjDr fnu dk 

fdjk;k = ` 3A			   mÙkj

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u

iz'u 1. jSf[kd ;qxir lehdj.k 3x + 2y – 5 = 0; 4x + 
7y – 11 = 0 ds gy dh izÏfr Kkr dhft,A

ladsr % tk¡p dhft, vf}rh; gy ds fy, 
a
a

1

2

 ≠ 
b
b

1

2

 

iz'u 2. jSf[kd ;qxir lehdj.k 2x + 7y = 11; x – 3y 
= 5 ds x = 2 rFkk y = 1 eku ij gy dh izÏfr Kkr 

dhft,A
ladsr % fn;s ekuksa ij gy Kkr dhft,A

iz'u 3. jSf[kd lehdj.k ;qXe 9x + 3y + 12 = 0; 18x 
+ 6y + 24 = 0 ds gy laxr gS ;k vlaxrA

ladsr % tk¡p dhft, gy ds fy, 
a
a

b
b

c
c

1

2

1

2

1

2

= =  gS] 

iz'u 4. jSf[kd lehdj.k ;qXe x + 2y – 5 = 0;  
2x + 4y – 10 = 0 ds x = 1, y = 2 eku ij gy dh izÏfr 

Kkr dhft,A
ladsr % iz'u 2 dh Hkk¡fr gy dhft,A

iz'u 5. fuEufyf[kr lehdj.k ;qXe ds lEikrh js[kkvksa 

dks O;Dr djus ds fy, k dk eku Kkr dhft,A

	 3x – y + 8 = 0; 6x + ky = – 16

ladsr % tk¡p dhft,
 

a
a

1

2  
=

 

b
b

1

2  
=

 

c
c

1

2  
iz'u 6. k ds fdl eku ds fy, lehdj.k ;qXe

4x – 3y = 9, 2x + ky = 11
	dk dksbZ gy ugha gS—
ladsr % 

dksbZ gy ugha gksus ds fy, 
a
a

1

2  
=

 

b
b

1

2  
≠

 

c
c

1

2  
'krZ dh tk¡p

	iz'u 7. fuEufyf[kr lehdj.k fudk; ds ckjs esa Kkr 

dhft, fd D;k fudk; dk vf}rh; gy gS ;k dksbZ gy 

ugha gS ;k vuar gy gSaA
3x – 4y = – 7; 3x – 4y = – 9

ladsr % pw¡fd 
a
a

1

2

 = 
b
b

1

2

 ≠ 
c
c

1

2

 rc fudk; dk dksbZ gy ugha gSA

	iz'u 8. C ds fdl eku ds fy, lehdj.k ;qXe  

Cx – y = 2 rFkk 6x – 2y = 3 ds vuar gy gksaxsA

ladsr % vuUr gy ds fy, 'krZ % 
a
a

1

2

 = 
b
b

1

2

 = 
c
c

1

2

	iz'u 9. fuEufyf[kr lehdj.k fudk; ds ckjs esa crkb, 

fd fudk; dk ,d vf}rh; gy gS ;k vifjfer :i ls 
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vusd gy gSa % 2x + y = 5; 3x+ 2y = 8
ladsr % tk¡p dhft,

	
;gk¡

	

a
a

1

2

≠
 

b
b

1

2  
≠

 

c
c

1

2

ds fudk; dk ,d vf}rh; gy gSA
	iz'u 10. jSf[kd lehdj.k ;qXe x + 3y = 8 vkSj  
x + y = 2 dk dksbZ ,d vf}rh; gy Kkr dhft,A
ladsr % gy djus ij x vkSj y ds eku Kkr djsaA
	iz'u 11. ;fn lehdj.kksa kx – 2y = 3 rFkk 3x + y = 5  
,d fcUnq ij izfrPNsnh js[kkvksa dks fu:fir djrh gSa] rks 
k dk eku Kkr dhft,A
ladsr % fof'k"V gy ds fy, js[kk,¡ lekarj ugha gksuh pkfg, %

	

a
a

1

2 	
≠

 

b
b

1

2  
;k

 

k
3  
≠

 

− 2

1  
≠

 
6

	iz'u 12.  k ds fdl eku ds fy, fuEu lehdj.kksa ds 
;qXe ds vifjfer :i ls vusd gy gksaxs—
	2x + 3y = 7 vkSj (k + 2) x – 3(1 – k) y = 5k + 1
ladsr % vifjfer gy ds fy, tk¡p dhft, %

	               

a
a

1

2

=
 

b
b

1

2  
=

 

c
c

1

2

	iz'u 13. k dk eku Kkr dhft, rkfd fuEu lehdj.k 
;qXe dk dksbZ gy ugha gks—
			   (3k + 1) x + 3y – 2	 = 0
			   (k2 + 1) x + (k – 2)y – 5	 = 0
ladsr % dksbZ gy ugha ds fy,]

 

a
a

1

2

=
 

b
b

1

2  
≠

 

c
c

1

2  
;k 

	

3 1

1
2

k
k

+
+( )  

=
 

3

2( )k −

	iz'u 14.  lqfer dh vk;q mlds csVs dh vk;q dh rhu xquh 
gSA ik¡p o"kks± ds ckn mldh vk;q vius csVs dh vk;q dh <kbZ 
xquk gks tk,xhA bl le; lqfer dh vk;q fdruh o"kZ gSA
ladsr % ekuk lqfer dh orZeku vk;q = x o"kZ
	 csVs dh orZeku vk;q	= y o"kZ
lehdj.k  x	= 3y rFkk x + 5 = 2.5(y + 5)�
	iz'u 15. ,d firk dh vk;q vius nks cPpksa dh vk;q ds 
;ksx ds rhu xqus ds leku gSA 5 o"kZ ds i'pkr~ mldh 
vk;q cPpksa dh vk;q ds ;ksx ds nqxqus ds leku gksxhA 
firk dh orZeku vk;q Kkr dhft,A
gy % ekuk firk dh vk;q = x o"kZ
nksuksa cPpksa dh vk;q dk ;ksx = y o"kZ
iz'ukuqlkj] lehdj.k] 	x = 3y rFkk x + 5 = 2(y + 10)�
	iz'u 16. k dk eku Kkr dhft, ;fn lehdj.k fudk; 
2x + 3y = 7, (k + 1)x + (2k – 1) y = 4k + 1 ds 

vifjfer :i ls vusd gy gSaA

ladsr %  vifjfer gy ds fy,µ
a
a

1

2

=
b
b

1

2

=
c
c

1

2

eku j[kus ij

	

2

1( )k + 	
=

 

3

2 1( )k −  
=

 

7

4 1( )k +  
	iz'u 17.  k ds fdu  ekuksa (fdl eku) ds fy, fuEu 
lehdj.kksa ds ;qXe dk ,d vf}rh; gy gSµ

x + 2y = 5 vkSj 3x + ky + 15 = 0
ladsr % 

vf}rh; gy ds fy,]
 

a
a

1

2  
≠

 

b
b

1

2  
eku j[kus ij

	iz'u 18. c dk eku Kkr dhft,] ;fn lehdj.k fudk; 
cx + 3y + (3 – c) = 0, 12x + cy – c = 0 ds vifjfer 
:i ls vusd gy gSaA

ladsr % vifjfer gy ds fy,]
a
a

1

2

=
b
b

1

2

=
c
c

1

2

eku j[kus ij

fucU/kkRed iz'u

	iz'u 1. xzkQh; fu:i.k }kjk gy dhft, fd fuEu 
lehdj.k ;qXeksa dk dksbZ gy ugha gS] vf}rh; gy gS 
vFkok vifjfer :i ls vusd gy gSaA

3x + 4y = 32; 6x + 8y = 24
ladsr % iz'ukoyh&3.1 dk iz'u&4 (iv) dh Hkk¡fr gy dhft,A
	iz'u 2. 7 jcM+ vkSj 5 isfUlyksa dk dqy ewY; ` 58 gS]  
tcfd 5 jcM+ vkSj 6 isfUlyksa dk dqy ewY; ̀  56 gSA bl 
leL;k dks chtxf.krh; :i esa O;Dr dj xzkQ fof/k 
ls gy dhft,A
ladsr % iz'ukoyh&3.1 dk iz'u&4 (iii) dh Hkk¡fr gy dhft,A
iz'u 3. 5 lscksa vkSj 3 larjksa dk dqy ewY; ` 35 gS tcfd 
2 lscksa vkSj 4 larjksa dk dqy ewY; ` 28 gSA bl leL;k dks 
chtxf.krh; :i esa O;Dr dj xzkQ fof/k ls gy dhft,A
ladsr % iz'ukoyh&3.1 dk iz'u&1 (ii) dh Hkk¡fr gy dhft,A
	iz'u 4. fuEu jSf[kd lehdj.k ;qXe dks vkys[kh; fof/k 
ls gy dhft, rFkk mu fcUnqvksa ds funsZ'kkad Kkr dhft;s 
tgk¡ buds }kjk fu:fir js[kk,¡ y-v{k dks dkVrh gSa— 
3x + 2y = 12; 5x – 2y = 4
ladsr % iz'ukoyh&3.1 dk iz'u&1 (ii) dh Hkk¡fr gy dhft,A

	iz'u 5. fuEufyf[kr jSf[kd lehdj.k ;qXe dks  
xzkQh; fof/k ls gy dhft, ,oa gy dh izÏfr crkb,A

x + y = 3; 3x – 2y = 4
ladsr % iz'ukoyh&3.1 dk iz'u&4 (i) dh Hkk¡fr gy dhft,A

l l



f}?kkr lehdj.k4
iz'ukoyh 4·1

iz'u 1. tk¡p dhft, fd D;k fuEu f}?kkr lehdj.k gSa %
(i) (x + 1)2 = 2(x – 3), (ii)	x2 – 2x = (– 2) (3 – x)
(iii) (x – 2) (x + 1) = (x – 1) (x + 3), (iv) (x – 3) (2x 
+ 1) = x(x + 5), (v)	(2x – 1) (x – 3) = (x + 5) (x – 1)
(vi) x2 + 3x + 1 = (x – 2)2, (vii)	(x + 2)3 = 2x(x2 – 1)
(viii) x3 – 4x2 – x + 1 = (x – 2)3

gy % (i) fn;k x;k lehdj.k gS % (x + 1)2 = 2(x – 3)
⇒ x2 + 2x + 1 = 2x – 6 ⇒ x2 + 2x + 1 – 2x + 6 = 0
⇒ x2 + 7 = 0
·.· mDr lehdj.k esa pj x dh vf/kdre ?kkr 2 gSA
vr% fn;k x;k lehdj.k f}?kkr lehdj.k gSA
(ii) fn;k x;k lehdj.k gS % 	x2 – 2x = (– 2) (3 – x)
⇒ x2 – 2x = – 6 + 2x ⇒	x2 – 2x – 2x + 6 = 0
⇒ x2 – 4x + 6 = 0
·.· mDr lehdj.k esa pj x dh vf/kdre ?kkr 2 gSA
vr% fn;k x;k lehdj.k f}?kkr lehdj.k gSA
(iii) fn;k x;k lehdj.k
	 (x – 2) (x + 1)	 = (x – 1) (x + 3)
⇒	 x(x + 1) – 2(x + 1)	 = x(x + 3) – 1(x + 3)
⇒	 x2 + x – 2x – 2	 = x2 + 3x – x – 3
⇒  x2 + x – 2x – 2 – x2 – 3x + x + 3 = 0
⇒	 – 3x + 1	 = 0
... mDr lehdj.k esa pj x dh vf/kdre ?kkr 1 gSA
vr% lehdj.k] f}?kkr lehdj.k ugha gSA	
(iv) fn;k x;k lehdj.k 	(x – 3) (2x + 1) = x(x + 5)
⇒ 2x2 + x – 6x – 3 = x2 + 5x
⇒ 2x2 – 5x – 3 – x2 – 5x = 0 ⇒ x2 – 10x – 3 = 0
... mDr lehdj.k esa pj x dh vf/kdre ?kkr 2 gSA
vr% lehdj.k f}?kkr lehdj.k gSA	
(v) fn;k x;k lehdj.k 	(2x – 1) (x – 3) = (x + 5) (x – 1)
⇒	 2x2 – 6x – x + 3	 = x2 – x + 5x – 5
⇒	 2x2 – 7x + 3	 = x2 + 4x – 5
⇒        2x2 – 7x + 3 – x2 – 4x + 5 = 0
⇒	 x2 – 11x + 8	 = 0
... mDr lehdj.k esa pj x dh vf/kdre ?kkr 2 gSA

vr% fn;k x;k lehdj.k f}?kkr lehdj.k gSA	
(vi) fn;k x;k lehdj.k 	x2 + 3x + 1 = (x – 2)2

⇒ x2 + 3x + 1 = x2 + 4 – 4x
⇒ x2 + 3x + 1 – x2 – 4 + 4x	 = 0 ⇒ 7x – 3 = 0
... mDr lehdj.k esa pj x dh vf/kdre ?kkr 1 gSA
vr% fn;k x;k lehdj.k f}?kkr lehdj.k ugha gSA
(vii) fn;k x;k lehdj.k 	(x + 2)3 = 2x(x2 – 1)
⇒ x3 + (2)3 + 3 × x × 2 (x + 2) = 2x3 – 2x
⇒	 x3 + 8 + 6x2 + 12x	 = 2x3 – 2x
⇒      x3 + 8 + 6x2 + 12x – 2x3 + 2x = 0
⇒	 – x3 + 6x2 + 14x + 8	 = 0
...  ;gk¡ x dh mPpre ?kkr 3 gSA
vr% ;g ,d f}?kkr lehdj.k ugha gSA	
(viii) fn;k x;k lehdj.k x3 – 4x2 – x + 1	 = (x – 2)3

⇒ x3 – 4x2 – x + 1	 = x3 – (2)3 – 3 × x × 2 (x – 2)
⇒	 x3 – 4x2 – x + 1	 = x3 – 8 – 6x2 + 12x
⇒ x3 – 4x2 – x + 1 – x3 + 8 + 6x2 – 12x = 0
⇒	 2x2 – 13x + 9	 = 0
... mDr lehdj.k esa pj x dh vf/kdre ?kkr 2 gSA
vr% fn;k x;k lehdj.k f}?kkr lehdj.k gSA
iz'u 2. fuEufyf[kr fLFkfr;ksa dks f}?kkr lehdj.kksa osG 
:i esa fu:fir dhft, %
(i) ,d vk;rkdkj Hkw[k.M dk {ks=Qy 528 ehVj2 gSA 
{ks= dh yEckbZ (ehVjksa esa) pkSM+kbZ osG nqxus ls ,d vfèkd 
gSA gesa Hkw[k.M dh yEckbZ vkSj pkSM+kbZ Kkr djuh gSaA
(ii) nks Øekxr /kukRed iw.kk±dksa dk xq.kuQy 306 gSA 
gesa iw.kk±dksa dks Kkr djuk gSA
(iii) jksgu dh ek¡ mlls 26 o"kZ cM+h gSA mudh vk;q (o"kks± 
esa) dk xq.kuQy vc ls rhu o"kZ i'pkr~ 360 gks tk,xkA 
gesa jksgu dh orZeku vk;q Kkr djuh gSA
(iv) ,d jsyxkM+h 480 fdeh dh nwjh leku pky ls r; 
djrh gSA ;fn bldh pky 8 fdeh@?k.Vk de gksrh] rks 
og mlh nwjh dks r; djus esa 3 ?k.Vs vf/kd ysrhA gesa 
jsyxkM+h dh pky Kkr djuh gSA
gy % (i) ekuk Hkw[k.M dh pkSM+kbZ x ehVj gSA
·.· Hkw[k.M dh yEckbZ] mldh pkSM+kbZ osG nqxqus ls 1 ehVj 
vf/kd gSA
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∴	 Hkw[k.M dh yEckbZ	= (2 × pkSM+kbZ) + 1 
	 = (2 × x + 1) 	= (2x + 1) ehVj

·.· vk;rkdkj Hkw[k.M dk {ks=Qy

  	= y- × pkS- = (2x + 1) × x = (2x2 + x) oxZ ehVj

fn;k gS % Hkw[k.M dk {ks=Qy		 = 528 oxZ ehVj

∴  2x2 + x = 528 ;k 	2x2 + x – 528 = 0
vr% vHkh"V f}?kkr lehdj.k % 	2x2 + x – 528 = 0	 mÙkj
(ii) ekuk igyk /ku iw.kk±d x gS rFkk nwljk Øekxr  
/ku iw.kk±d x + 1 gS] vr% iw.kk±dksa dk xq.kuQy	= x × (x + 
1) = x2 + x
iz'ukuqlkj]  x2 + x = 306; 	x2 + x – 306 = 0
vr% vHkh"V f}?kkr lehdj.k % x2 + x – 306 = 0	 mÙkj
(iii) ekuk jksgu dh orZeku vk;q = x o"kZ rFkk mldh ek¡ 
mlls 26 o"kZ cM+h gSA

∴	 jksgu dh ek¡ dh orZeku vk;q	= (x + 26) o"kZ

	 rhu o"kZ ckn jksgu dh vk;q	= (x + 3) o"kZ

rFkk rhu o"kZ ckn jksgu dh ek¡ dh vk;q
		 = (x + 26) + 3 = (x + 29) o"kZ
∴ jksgu vkSj mldh ek¡ dh vk;q dk xq.kuQy
		 = (x + 3) (x + 29) o"kZ
iz'ukuqlkj] ⇒	 (x + 3) (x + 29) = 360
⇒ x2 + 29x + 3x + 87 = 360 ⇒ x2 + 32x + 87 – 360 = 0
⇒ x2 + 32x – 273 = 0
vr% vHkh"V f}?kkr lehdj.k : x2 + 32x – 273 = 0	 mÙkj
(iv) ekuk jsyxkM+h dh pky x fdeh@?k.Vk gSA fu/kkZfjr nwjh	
= 480 fdehA jsyxkM+h }kjk fy;k x;k le;

=
 

r; dh xbZ nwjh
pky  

=
 

480

x  
?k.Vs

;fn jsyxkM+h dh pky 8 fdeh@?k.Vk de gks vFkkZr~ pky 
(x – 8) fdeh@?k.Vk gksrh rks jsyxkM+h }kjk 480 fdeh nwjh 

pyus esa yxk le;
 	
=

 

480

8x −  
?k.Vs

⇒ 480

8

480

x x−
−

 
= 3 ⇒

 

480 480 8

8

x x
x x
− −

−
( )

( )  
= 3

⇒
 

480 480 3840

82

x x
x x
− +

−  
= 3

⇒ 3x2 – 24x = 3840 ⇒ 3x2 – 24x – 3840 = 0
⇒ 3(x2 – 8x – 1280) = 0 ⇒ x2 – 8x – 1280 = 0
vr% vHkh"V f}?kkr lehdj.k % x2 – 8x – 1280 = 0	 mÙkj

iz'ukoyh 4·2

iz'u 1. xq.ku[k.M fof/k ls fuEu f}?kkr lehdj.kksa osG 
ewy Kkr dhft, %
(i) x2 – 3x – 10 = 0  (ii) 2x2 + x – 6 = 0
(iii) 2 7 5 2 02x x++ ++ ==  �

(iv)
 
2 1

8
02x x-- ++ ==

  
(v) 100x2 – 20x + 1 = 0

gy % (i) fn;k x;k f}?kkr lehdj.k gS % x2 – 3x – 10	= 0
gy djus ij
;gk¡ ;k rks (x – 5) = 0 ;k fQj (x + 2) = 0
;fn x – 5 = 0 gks rks x = 5 vkSj 
;fn x + 2 = 0 gks rks x = – 2
vr% f}?kkr lehdj.k osG ewy 5 ;k – 2 gSA 	 mÙkj
(ii) fn;k x;k f}?kkr lehdj.k gS % 2x2 + x – 6 = 0
gy djus ij
;gk¡ ;k rks (x + 2) = 0 ;k fQj (2x – 3) = 0
;fn x + 2 	= 0 gks] rks x = – 2 ;fn 2x – 3 = 0 gks] rks 

⇒ 2x = 3  ;k  x = 3

2 			 
mÙkj

(iii) fn;k x;k f}?kkr lehdj.k gS % 2 7 5 22x x+ +  = 0

gy djus ij
;gk¡ ;k rks ( )2 5x +  = 0 ;k fQj ( )x + 2  = 0

;fn 2 5x +  = 0 gks] rks 

	 2x  =  – 5   ⇒  x = − 5

2;fn x + =2 0  gks] rks x = − 2

vr% f}?kkr lehdj.k osG ewy
 
− 5

2  
;k

 
− 2

 
gksaxsA mÙkj

(iv) fn;k x;k f}?kkr lehdj.k gS % 

2
1

8

2x x− +
 
= 0

 
⇒

	

16 8 1

8

2x x− +

 
= 0

⇒ 16x2 – 8x + 1 = 0 ⇒	16x2 – 4x – 4x + 1 = 0
⇒ 4x(4x – 1) – 1(4x – 1) = 0 ⇒ (4x – 1) (4x – 1) = 0
vFkkZr~  4x – 1	 = 0 ;k 4x – 1 = 0

∴ x =
 

1

4  
;k x =

 

1

4

vr% f}?kkr lehdj.k osG ewy
 

1

4  
;k

 

1

4  
vFkkZr~ nksuksa ewy 

leku gksaxsA			   mÙkj
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(v) fn;k x;k f}?kkr lehdj.k gS %  100x2 – 20x + 1	= 0
gy djus ij

;k x	 =
 

1

10  
;k x =

 

1

10

vr% f}?kkr lehdj.k osG nksuksa ewy leku gksaxsA       mÙkj
iz'u 2. (i) tkWu vkSj thoarh nksuksa osG ikl oqGy feykdj 
45 oaGps gSaA nksuksa ik¡p&ik¡p oaGps [kks nsrs gSaA vc muosG 
ikl oaGpksa dh la[;k dk xq.kuQy 124 gSA ge tkuuk 
pkgsaxs fd izkjEHk esa muosG ikl fdrus&fdrus oaGps Fks \
(ii) ,d oqGVhj m|ksx ,d fnu esa oqGN f[kykSus fufeZr 
djrk gSA izR;sd f[kykSus dk ewY; (` esa)] 55 esa ls ,d 
fnu esa fufeZr f[kykSuksa dh la[;k dks ?kVkus ls izkIr la[;k 
osG cjkcj gSA fdlh fnu oqGy fuekZ.k ykxr ` 750 FkhA 
ge ml fnu fuekZ.k fd, x, f[kykSuksa dh la[;k Kkr 
djuk pkgsaxsA
gy % (i) ekuk izkjEHk esa tkWu osG ikl x oaGps FksA
nksuksa osG ikl oqGy feykdj 45 oaGps FksA
∴ thoarh osG ikl izkjEHk esa oaGpksa dh la[;k = (45 – x)
tc tkWu 5 oaGps [kks nsrk gS] rks mlosG ikl oaGpksa dh la[;k 
= (x – 5) blh izdkj] tc thoarh 5 oaGps [kks nsrh gS] rks 
mlosG ikl 'ks"k  oaGpksa dh la[;k = (45 – x – 5) = (40 – x)
vc oaGpksa dh la[;k dk xq.kuQy  = (x – 5) (40 – x)
	= 40x – x2 – 200 + 5x = – x2 + 45x – 200
ijUrq iz'ukuqlkj]	     – x2 + 45x – 200 = 124
gy djus ij
;k rks x – 36 = 0 ;k fQj x – 9 = 0
;fn x – 36 = 0 rks x = 36 vkSj ;fn x – 9 = 0 rks x = 9
vr% tkWu osG ikl oaGpksa dh la[;k = 36 vFkok 9 
rc Li"V gS fd ;fn tkWu osG ikl 36 oaGps gSa] rks thoUrh 
osG ikl 9 oaGps gksaxsA vkSj ;fn tkWu osG ikl 9 oaGps gSa] rks  
thoarh osG ikl 36 oaGps gksaxsA vr% muosG ikl oaGpksa dh la[;k  
(9, 36) vFkok (36, 9)A	 � mÙkj
(ii) ekuk ml fo'ks"k fnu x f[kykSus fufeZr fd, x,A
∴	 izR;sd f[kykSus dk ewY;	= ` (55 – x)
∴ ml fnu fufeZr lHkh x f[kykSuksa dh ykxr
	 = ` x(55 – x) = ` (55x – x2)
ijUrq iz'ukuqlkj] ml fnu dh fuekZ.k ykxr ` 750 FkhA
⇒ 55x – x2 = 750 ⇒ 	55x – x2 – 750 = 0
gy djus ij
∴                x = 30 ;k x = 25
vr% ml fnu fufeZr f[kykSuksa dh la[;k 30 ;k 25 gSA mÙkj

iz'u 3. ,slh nks la[;k,¡ Kkr dhft,] ftudk ;ksx 27 gks 
vkSj xq.kuQy 182 gksA
gy % ekuk fd igyh la[;k x gSA fn;k gS] nksuksa la[;kvksa dk 
;ksx 27 gSA      ∴ nwljh la[;k = 27 – x
fn;k gS] la[;kvksa dk xq.kuQy	= x(27 – x) = 27x – x2

iz'ukuqlkj] 27x – x2 = 182  ⇒ 	– x2 + 27x – 182 = 0
gy djus ij
vFkkZr~ ;k rks	 x – 13 = 0 ;k fQj x – 14 = 0
∴ 	 x 	= 13, 14
vr% nks la[;k,¡ 13 vkSj 14 gSaA		 mÙkj
iz'u 4. nks Øekxr /kukRed iw.kk±d Kkr dhft, ftuosG 
oxks± dk ;ksx 365 gksA
gy % ekuk fd igyk /kukRed iw.kk±d x gS
rFkk nwljk Øekxr /kukRed iw.kk±d (x + 1) gksxkA
iz'ukuqlkj] (x2) + (x + 1)2 = 365
gy djus ij
⇒ x = – 14 ;k x = 13
·.· gesa /kukRed iw.kk±d pkfg,A
blfy, x = – 14 lEHko ugha gSA
∴	 x	 = 13
∴  nwljk /kukRed iw.kk±d = 13 + 1 = 14
vr% nks vHkh"V Øekxr /kukRed iw.kk±d 13 vkSj 14 gSaA	mÙkj
iz'u 5. ,d ledks.k f=Hkqt dh Å¡pkbZ blosG vkèkkj ls 
7 lseh de gSA ;fn d.kZ 13 lseh gks] rks vU; nks Hkqtk,¡ 
Kkr dhft,A
gy % ekuk fd ledks.k f=Hkqt dk vk/kkj = x lseh
blfy,]  ledks.k f=Hkqt dh Å¡pkbZ (yEc) = (x – 7) lseh
fn;k gS] ledks.k f=Hkqt dk d.kZ = 13 lseh
ikbFkkxksjl izes; osG vuqlkj] 	(vk/kkj)2 + (yEc)2 = (d.kZ)2

(x)2 + (x – 7)2 = (13)2 ⇒	x2 + x2 + 49 – 14x = 169
gy djus ij
⇒ x = 12 ;k x = – 5
·.· f=Hkqt dh yEckbZ dHkh ½.kkRed ugha gks ldrhA
blfy, ge x = – 5 dks NksM+ nsrs gSaA
∴ x = 12;  vr% ledks.k f=Hkqt dk vk/kkj = 12 lseh
ledks.k f=Hkqt dh Å¡pkbZ (yEc)= (12 – 7) lseh = 5 lsehA
vr% f=Hkqt dh vU; nks Hkqtk,¡ 5 lseh vkSj 12 lseh gSaA mÙkj
iz'u 6. ,d oqGVhj m|ksx ,d fnu esa oqGN crZuksa dk fuekZ.k 
djrk gSA ,d fo'ks"k fnu ;g ns[kk x;k fd izR;sd ux 
dh fuekZ.k ykxr (` esa) ml fnu osG fuekZ.k fd, crZuksa 
dh la[;k osG nqxus ls 3 vf/kd FkhA ;fn ml fnu dh 
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oqGy fuekZ.k ykxr ` 90 Fkh] rks fufeZr crZuksa dh la[;k 
vkSj izR;sd ux dh ykxr Kkr dhft,A
gy % ekuk fd ,d fo'ks"k fnu esa fufeZr crZuksa dh la[;k x FkhA
·.· izR;sd ux dh ykxr fufeZr crZuksa dh la[;k osG nqxus 
ls 3 vf/kd FkhA
∴	 izR;sd ux dh ykxr	= ` (2x + 3)
rc ml fnu fufeZr lHkh crZuksa dh ykxr
	 = ` x × (2x + 3)	= ` (2x2 + 3x)
iz'ukuqlkj] ml fnu dh oqGy fuekZ.k ykxr = ` 90
∴ 2x2 + 3x = 90 ⇒	 2x2 + 3x – 90	 = 0
gy djus ij]

;fn 2x + 15 = 0 gks] rks 2x = – 15 ⇒ x = –
 

15

2

vkSj ;fn x – 6 = 0 gks] rks x = 6
·.· crZuksa dh la[;k ½.kkRed ugha gks ldrh gSA vr%  

x =
 
− 15

2  
dks NksM+ nsrs gSaA

∴ x = 6 vFkkZr~ fufeZr crZuksa dh la[;k = 6
rc 	 izR;sd ux dh ykxr	= ` (2x + 3)
 	 = ` (2 × 6 + 3) 	= ` (12 + 3) = 15
vr% fufeZr crZuksa dh la[;k 6 rFkk izR;sd ux dh ykxr  
` 15 gSA   			   mÙkj

iz'ukoyh 4·3

iz'u 1. fuEu f}?kkr lehdj.kksa osG ewyksa dh izÏfr Kkr 
dhft,A ;fn ewyksa dk vfLrRo gks] rks mUgsa Kkr dhft, %
(i)  2x2 – 3x + 5 = 0     (ii) 3 4 3 4 02x x− + =
(iii) 2x2 – 6x + 3 = 0
gy % (i) fn;k x;k lehdj.k gS % 2x2 – 3x + 5 = 0
mDr lehdj.k dh rqyuk O;kid f}?kkr lehdj.k ax2 + bx 
+ c = 0 ls djus ij]  a	= 2, b = – 3 rFkk c = 5
fofoDrdj (D)	= b2 – 4ac = (– 3)2 – 4 × 2 × 5
		  = 9 – 40 = – 31 < 0
vr% nh xbZ f}?kkr lehdj.k dk dksbZ okLrfod ewy ugha 
gSA			   mÙkj
(ii) iz'u&(i) dh Hkk¡fr gy djsa] �

            mÙkj 
2
3  

o
 

2
3  

gSaA   �

(iii) iz'u&(i) dh Hkk¡fr gy djsa] 

            mÙkj 3 3

2

+

 
o
 

3 3

2

−

 
gSaA   �

iz'u 2. fuEu izR;sd f}?kkr lehdj.k esa k dk ,slk eku 
Kkr dhft, fd mlosG nks cjkcj ewy gksa %
(i) 2x2 + kx + 3 = 0            (ii) kx(x – 2) + 6 = 0
gy % (i)	fofoDrdj D	 = b2 – 4ac
	 = k2 – 4 × 2 × 3 	= k2 – 24
lehdj.k osG ewy cjkcj rc gksaxs] tc fofoDrdj  D = 0 gks
vFkkZr~ k2 – 24 = 0 ⇒	 k2 = 24
⇒ k	= ± = ±24 2 6

vr% ewy cjkcj gksus osG fy, k = ± 2 6  gksuk pkfg,A	

(ii) fofoDrdj D	= b2 – 4ac = (– 2k)2 – 4 × k × 6
	= 4k2 – 24k = 4k(k – 6)
lehdj.k osG ewy cjkcj rc gksaxs] tc fofoDrdj  
D = 0 gks vFkkZr~ 4k(k – 6) = 0 ⇒ k = 0 ;k k – 6 = 0
⇒ k = 0 ;k k = 6
vr% lehdj.k osG cjkcj gksus osG fy, k = 6 gksuk pkfg, 
D;ksafd k = 0 izfrcfU/kr gksrk gSA	 mÙkj
iz'u 3. D;k ,d ,slh vke dh cfx;k cukuk lEHko gS  
ftldh yEckbZ] pkSM+kbZ ls nqxuh gks vkSj mldk {ks=Qy 800 
eh2 gks \ ;fn gS] rks mldh yEckbZ vkSj pkSM+kbZ Kkr dhft,A
gy % ekuk fd ,d vk;rkdkj cfx;k dh pkSM+kbZ = x eh
∴ vk;rkdkj cfx;k dh yEckbZ = 2x eh
	vk;rkdkj cfx;k dk {ks=Qy = yEckbZ × pkSM+kbZ
                                        = [2x × x] eh2 = 2x2 eh2

iz'ukuqlkj] 2x2 = 800
 
⇒ x2 =

 

800

2  
= 400

⇒ x = ± 400  = ± 20

·.· vk;rkdkj cfx;k dh yEckbZ ½.kkRed ugha gks ldrh 
blfy, ge x = – 20 dks NksM+ nsrs gSaA
∴	 x	 = 20
∴ vk;rkdkj cfx;k dh pkSM+kbZ = 20 eh vkSj vk;rkdkj 
cfx;k dh yEckbZ = (2 × 20) eh = 40 eh	 mÙkj
iz'u 4. D;k fuEu fLFkfr lEHko gS \ ;fn gS] rks mudh orZeku 
vk;q Kkr dhft,A nks fe=ksa dh vk;q dk ;ksx 20 o"kZ gSA 
pkj o"kZ iwoZ mudh vk;q (o"kks± esa) dk xq.kuQy 48 FkkA
gy % ekuk fd igys fe= dh vk;q = x o"kZ
...  nksuksa dh vk;q dk ;ksx 20 o"kZ gSA
	 nwljs fe= dh vk;q	= (20 – x) o"kZ
pkj o"kZ iwoZ] 	igys fe= dh vk;q = (x – 4) o"kZ
∴	 nwljs fe= dh vk;q	= (20 – x – 4) o"kZ
		 = (16 – x) o"kZ
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	 vkSj mudk xq.kuQy	= (x – 4) (16 – x)
	 = 16x – x2 – 64 + 4x	 = – x2 + 20x – 64
iz'ukuqlkj]	           – x2 + 20x – 64 = 48
⇒	 – x2 + 20x – 64 – 48	 = 0
⇒	 – x2 + 20x – 112	 = 0	 …(1)
∴ 	 fofoDrdj (D)	 = b2 – 4ac
		  = (20)2 – 4 × (– 1) × (– 112)
		  = 400 – 448 = – 48 < 0
·.· ewy okLrfod ugha gksaxsA
blfy, x dk dksbZ Hkh eku f}?kkr lehdj.k (1) dks lUrq"V 

ugha dj ldrk gSA
vr% nh xbZ fLFkfr lEHko ugha gSA	 mÙkj
iz'u 5. D;k ifjeki 80 eh rFkk {ks=Qy 400 eh2 osG ,d 
ikoZG dks cukuk lEHko gS \ ;fn gS] rks mldh yEckbZ vkSj 
pkSM+kbZ Kkr dhft,A
ladsr % ekuk vk;rkdkj ikoZG dh yEckbZ = x eh
,oa pkSM+kbZ = y eh
∴ vk;rkdkj ikoZG dk ifjeki = 2(x + y) eh  
vkSj vk;rkdkj ikoZG dk {ks=Qy = xy eh2

iz'ukuqlkj] 2(x + y) = 80 rFkk xy = 400

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. f}?kkr lehdj.k ax2 + bx + c = 0 ds ewy Kkr 
djus dk Jh/kj vkpk;Z lw= fyf[k,A

ladsr %
 
x = 

− ± −b b ac
a

2
4

2

, tgk¡ x ≠ 0

iz'u 2. f}?kkr lehdj.k 4y2 – 12y + 9 = 0 ds ewyksa dh 
izÏfr Kkr dhft,A
gy % 4y2 – 12y – 9 = 0 ds ewy b2 – 4ac
;gk¡ a = 4, b = – 12, c = – 9 gSa 	
D	= (– 12)2 – 4 × 4 × (– 9) = 144 + 144 = 288
ewy okLrfod vkSj vleku gSaA
iz'u 3. f}?kkr lehdj.k 2x2 – 4x + 3 = 0 ds ewyksa dh 
izÏfr Kkr dhft,A	
gy % 2x2 – 4x + 3	= 0
D = b2 – 4ac 	= (– 4)2 – 4 × 2 × 3 = 16 – 24
	 D	 = – 8 ⇒D < 0
dksbZ okLrfod ewy ugha (dkYifud)
iz'u 4. n'kkZb, fd f}?kkr lehdj.k 2x2 – 6x + 3 = 0 
ds ewy okLrfod vkSj fHkUu&fHkUu gksaxsA
gy % lehdj.k 2x2 – 6x + 3 = 0; a = 2, b = – 6, c = 3
D = b2 – 4ac = (– 6)2 – 4(2)(3) = 36 – 24 = 12
...	 D	> 0
ewy okLrfod vkSj fHkUu&fHkUu gSaA
iz'u 5. tk¡p dhft, fd D;k lehdj.k x x2 2 3+ −  
,d f}?kkr lehdj.k gSA
gy % f}?kkr lehdj.k dk ekud :i ax2 + bx + c = 0

fn;k x;k lehdj.k % x x2
2 3+ −  = 0

;gk¡ x dh ?kkr x  gS tks 1 ugha gSaA

vr% ;g f}?kkr lehdj.k ugha gSA

iz'u 6. tk¡p dhft, fd D;k lehdj.k x
x

x+ =3 2

  
,d f}?kkr lehdj.k gSA

gy %
 

x
x

+ 3
 = x2 ⇒ x2 + 3 = x3 ⇒ x3 – x2 – 3 = 0 

;g ,d ?ku lehdj.k gS (?kkr 3)
vr% ;g f}?kkr lehdj.k ugha gSA

iz'u 7. D;k lehdj.k
 

x
x

2
2

1 2+ =
 
,d f}?kkrh; 

O;atd gSA
ladsr %  ugha]
iz'u  8. lehdj.k ax2 + bx + c = 0 ds fofoDrdj dk 
O;kid :i fy[kdj ewyksa dh izÏfr le>kb,A
gy % fofoDrdj D = b2 – 4ac
(i)   ;fn D > 0 → ewy okLrfod vkSj fHkUu&fHkUu
(ii)   ;fn D = 0 → ewy okLrfod vkSj leku
(iii)  ;fn D < 0 → ewy dkYifud vkSj vleku
iz'u 9. nks la[;kvksa ds oxks± dk vUrj 45 gS rFkk NksVh 
la[;k dk oxZ cM+h la[;k dk pkj xquk gSA nksuksa la[;k,¡ 
Kkr dhft,A
ladsr % ekuk 	cM+h la[;k	= x     NksVh la[;k  = y
lehdj.k	 x2 – y2 = 45 	 .... (i)
	 y2 = 4x	 .... (ii)
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y2 dk eku leh (ii) ls (i) esa j[kjs ij] x2 – 4x = 45
x2 – 4x – 45 = 0; 	(x – 9)(x + 5) = 0
	 x	= 9  ;k x = – 5
leh- (ii) esa x dk eku j[kus ij
	 y2	 = 4x ⇒ y2 = 4 × 9 ⇒ y2 = 36 
	 y	 = ± 6
x = – 5 j[kus ij] 	y2 = 4 × – 5 ⇒ y2 = – 20 (vlaHko)
vr% la[;k,¡ 9 vkSj 6 (;k vkSj – 6)
iz'u 10. ;fn f}?kkr lehdj.k kx2 + 5x + 3k ds 
'kwU;dksa dk ;ksx muds xq.kuQy ds cjkcj gks] rks k dk 
eku Kkr dhft,A
ladsr %   iz'ukuqlkj %  a + b  = ab

               −5
k

	= 3 ⇒ – 5 = 3k ⇒ k = −5

3

iz'u 11. 16 dks nks Hkkxksa esa bl izdkj foHkkftr dhft, 
fd cM+s Hkkx ds oxZ dk nks xquk NksVs Hkkx ds oxZ ls 164 
vf/kd gksA
ladsr % ekuk cM+k Hkkx	= x        NksVk Hkkx = 16 – x
lehdj.k]  2x2	= (16 – x)2 + 164
iz'u 12. ;fn f}?kkr lehdj.k Px Px2 2 5 15− +

ds nks leku ewy gksa] rks P dk eku Kkr dhft,A
ladsr % leku ewyksa ds fy, D = 0;    b2 – 4ac = 0

	 ( ) ( )( )− − ×2 5 4 15
2P P 	 = 0

iz'u 13. Jh/kjvkpk;Z lw= }kjk f}?kkr lehdj.k x2 – 
5x – 7 = 0 ds ewy Kkr dhft,A

ladsr % 	 x	=
 

− ± −b b ac
a

2
4

2

iz'u 14. k ds ,sls eku Kkr dhft, ftuds fy, 
lehdj.k x2 + 5kx + 16 = 0 ds ewy okLrfod ugha gksA
ladsr % lehdj.k 	= x2 + 5kx + 16 = 0
ewy okLrfod ugha gksus ds fy,  D < 0
b2 – 4ac	< 0;    (5k)2 – 4(1)(16) < 0
iz'u 15. ;fn fdlh izkÏfrd la[;k esa 12 tksM+k tkrk gS 
rks og vius O;qRØe dk 160 xquk gks tkrh gSA og la[;k 
Kkr djksA

ladsr % ekuk  la[;k = x rc lehdj.k x + 12 = 160
1×



x

iz'u 16. f}?kkr lehdj.k 2 7 5 2 02x x+ + =  ds 

ewy Kkr dhft,A

ladsr % 2 7 5 2
2x x+ +  = 0 

	 ( )( )2 5 2x x+ +  = 0

⇒	 x	= − 5 2

2

 ;k x = − 2

iz'u 17. fuEufyf[kr f}?kkr lehdj.kksa ds ewyksa dh 
izÏfr Kkr dhft,—
(i) 2x2 – 4x + 3 = 0, (ii) 2x2 + x – 1 = 0
(iii) x2 – 4x + 4 = 0
ladsr % (i) D	< 0 ewy dkYifud vkSj vleku gSaA
(ii) ;gk¡	 D	> 0 ewy okrfod vkSj fHkUu gSaA
(iii) ;gk¡	 D	= 0 ewy okLrfod vkSj leku gSaA

fucU/kkRed  iz'u
iz'u 1. f}?kkr lehdj.k 4 4 3 3 02x x+ + =  ds ewy 

xq.ku[kaM fof/k ls Kkr dhft,A
gy % Lo;a djsa
iz'u 2. ;fn f}?kkr lehdj.k 2x2 + px – 15 = 0 dk 
,d ewy – 5 gS rFkk f}?kkr lehdj.k p(x2 + x) + k = 0  
ds ewy cjkcj gksa rks k dk eku Kkr dhft,A
gy % x = – 5 dks 2x2 + px – 15 = 0 esa j[kus ij
	 2(25) + p(– 5) – 15 	= 0 ⇒ p = 7 
nwljk lehdj.k 	7(x2 + x) + k = 0 ⇒ 7x2 + 7x + k = 0
leku ewyksa ds fy, D = 0;    D = b2 – 4ac

	 49 – 4(7)(k)	= 0 ⇒ 49 = 28, k =  7

4

iz'u 3. nks izkÏr la[;kvksa dk varj 5 gS] rFkk muds 

izfrykseksa dk varj
 

1
10

 gSA la[;k,¡ Kkr dhft,A

gy % ekuk la[;k,¡ x vkSj (x – 5) lehdj.k

	

1

5

1

( )x x−
−

	
=

 

1

10

gy djus ij]  50	= x2 – 5x;   x2 – 5x – 50 = 0
	 (x – 10)(x + 5) 	= 0;   x = 10 
� (x = – 5 izkÏr la[;k ugha gS)
iz'u 4. f}?kkr lehdj.k 2x2 – 7x + 3 = 0 ds ewy Jhèkj 
vkpk;Z lw= ls Kkr dhft,A
gy % ;gk¡	 D	 = (– 7)2 – 4 × 2 × 3 = 49 – 24 = 25

	 x	 = ( )7 5

4

±  ⇒ x = 
12

4
 = 3, ;k 

2

4
 = 

1

2

iz'u 5. ,d O;fDr ds ikl ,d Vwj (;k=k) ds nkSjku [kpZ 
ds fy, ` 4200 gSaA ;fn og viuk Vwj 3 fnu c<+k ns mls 
viuk izfrfnu dk O;; ` 70 de djuk iM+rk gSA mlds 
Vwj dh ewy vof/k Kkr dhft,A
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ladsr % ekuk ewy vof/k 	= x fnu rFkk O;; = 4200

x
 #i;s

ubZ fLFkfr esa] vof/k	= (x + 3) fnu rFkk O;; = 
4200

3( )x +
 #i;s

	

4200 4200

3x x
−

+( )
	= 70

iz'u 6. nks ikuh ds uy ,d lkFk ,d VSad dks
 
1 7

8
 ?kaVksa 

esa Hkj ldrs gSaA cM+s O;kl okyk uy VSad dks Hkjus esa] 
de O;kl okys uy ls 2 ?kaVs de le; ysrk gSA izR;sd 
uy }kjk vyx ls VSad dks Hkjus dk le; Kkr dhft,A
ladsr % ekuk NksVs uy VSad Hkjrk gS = x ?kaVs esa rFkk [kM+k 
uy VSad Hkjrk gS = (x – 2) ?kaVs esa rc ,d lkFk dke djus 
ij] ,d ?kaVs esa Hkjsxs]

	

1 1

2x x
+

−( ) 	
=

 

8

15

iz'u 7. dqN yEckbZ okys ,d diM+s dh dqy ykxr  
` 200 gSA ;fn ;g diM+k 5 ehVj vf/kd yEck gks rFkk 

izR;sd ehVj diM+s dh ykxr ` 2 de gks] rks diM+s 
dh dqy ykxr esa dksbZ ifjorZu ugha gksxkA diM+s dk  
okLrfod izfr ehVj ewY; Kkr dhft, rFkk diM+s dh 
yEckbZ Hkh Kkr dhft,A

ladsr % ekuk ewy yEckbZ	 = x ehVj rFkk rc ewY; = 200

x
 #i,

ubZ fLFkfr] yEckbZ	 = (x + 5) eh- rc ewY; = 
200

2
x

−



  #i;s

	 lehdj.k
 
( )x

x
+ −





5
200

2

	
= 200	

iz'u 8. ,d vk;rkdkj Hkw[kaM dk {ks=Qy 324 eh2 
gSA Hkw[kaM dh yEckbZ (ehVj esa)] pkSM+kbZ ds nksxqus ls 3 
vfèkd gSA vHkh"V f}?kkr lehdj.k fu:fir dj Hkw[kaM 
dh yEckbZ rFkk pkSM+kbZ Kkr dhft,A
ladsr % ekuk 	pkSM+kbZ	= x ehVj] yEckbZ = (2x + 3) ehVj
	 {ks=Qy	 = x(2x + 3) = 324

    x 	=
 

[ ]− ±3 51

4  
=

 

48

4  
=  12

 
x = −





54

4
vlaHko

l l

lekUrj Jsf.k;k¡5
iz'ukoyh 5.1

iz'u 1. fuEufyf[kr fLFkfr;ksa esa ls fdu fLFkfr;ksa esa 
lEc¼ la[;kvksa dh lwph A.P. gS vkSj D;ksa \
(i) izR;sd fdyksehVj ds ckn dk VSDlh dk fdjk;k] 
tcfd izFke fdyksehVj ds fy, fdjk;k ` 15 gS vkSj 
izR;sd vfrfjDr fdyksehVj ds fy, fdjk;k ` 8 gSA
(ii) fdlh csyu (cylinder) esa mifLFkr gok dh ek=k] 
tcfd ok;q fudkyus okyk iEi izR;sd ckj csyu dh 

'ks"k gok dk
 

1
4  

Hkkx ckgj fudky nsrk gSA

(iii) izR;sd ehVj dh [kqnkbZ ds ckn] ,d dqvk¡ [kksnus 
esa vkbZ ykxr] tcfd izFke ehVj [kqnkbZ dh ykxr  
` 150 gS vkSj ckn esa izR;sd ehVj [kqnkbZ dh ykxr ` 50 
c<+rh tkrh gSA
(iv) [kkrs esa izR;sd o"kZ dk feJ/ku] tcfd ` 10000 
dh jkf'k 8% okf"kZd dh nj ls pØo`f¼ C;kt ij tek 
dh tkrh gSA
gy % (i) ;fn VSDlh dk igys fdeh dk fdjk;k a1, nwljs fdeh dk 
fdjk;k a2 rFkk nosa fdeh dk fdjk;k an ls O;Dr fd;k tk, rks

iz'ukuqlkj]	 a1	= 15

	 a2	= 15 + 8 = 23
	 a3	= 23 + 8 = 31
	   

. . . 	          

. . .

	

. . . 	          

. . .

vc 	 lkoZvUrj (d) 	= a2 – a1 = 23 – 15 = 8
	 vkSj a3 – a2 	= 31 – 23 = 8
...	 a3 – a2 	= a2 – a1
vFkkZr~ lkoZvUrj leku gSaA
∴ nh xbZ fLFkfr A.P. (lekUrj Js<h) ds :i dh gSA  mÙkj
(ii) ekuk fd ,d csyu esa mifLFkr gok dh ek=k dks x ek=d 
ls rFkk izR;sd iEi osG ckn gok dh 'ks"k ek=k dks a2, a3, a4 
ls O;Dr fd;k tkrk gSA
iz'u ds vuqlkj]	

	 a1	= x; a2 =
 
x x− 1

4  
=

 

4 1

4

3

4

−





=x x;

	 a3	=
 

3

4

1

4

3

4
x x− 



  

		
=

 

3

4

3

16
x x−

 
=

 

12 3

16

−





x
 
=

 

9

16
x
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vkSj vkxs Hkh blh izdkj ls---

vc lkoZvUrj]	

	 a3 – a2	=
 

9

16

3

4
x x−

 
=

 

9 12

16

−





x
 
= − 3

16
x

	 a2 – a1	=
 

3

4
x x−

 
=

 

3 4

4

−





x
 
=

 
− 1

4
x

;gk¡ a3 – a2 ≠ a2 – a1
...  lkoZvUrj leku ugha gSA
\ nh xbZ fLFkfr A.P. dk :i ugha gSA	 mÙkj
(iii) ekuk fd ,d dqvk¡ [kksnus ds nosa ehVj dh ykxr dks 
an ls O;Dr fd;k tk, rks
iz'u ds vuqlkj]	 a1	 = ` 150 
	 a2	 = ` (150 + 50) = ` 200
	 a3	 = ` (200 + 50) = ` 250
vkSj vkxs Hkh blh izdkj ls---
vc lkoZvUrj]	 a3 – a2	 = ` (250 – 200) = ` 50 
	 a2 – a1	 = ` (200 – 150) = ` 50
;gk¡	 a3 – a2	 = a2 – a1 = ` 50
lkoZvUrj leku gSaA
vr% nh xbZ fLFkfr A.P. (lekUrj Js<h) osG :i dh gSA

mÙkj

(iv) [kkrs esa tek fd, x, /ku ds fy, fHkUu o"kks± ds feJ/ku :
  ewy/ku P 	= ` 10000      C;kt dh nj R% = 8%

	 1 o"kZ dk feJ/ku A1	 =
 
P R

1
100

1

+





	
=

 
10000 1

8

100
+



 	

=
 
10000

108

100
×





	 2 o"kZ dk feJ/ku A2	 =
 
P R

1
100

2

+





	
=

 
10000 1

8

100

2

+



 	

=
 
10000

108

100

2





  

	
=

 
10000

108

100

108

100










 	

=
 

A
1

108

100







	 3 o"kZ dk feJ/ku A3	=
 
P R

1
100

3

+





	 	
=

 
10000 1

8

100

3

+





	 	
=

 
10000

108

100

108

100

108

100

















	 	
=

 
A

1

108

100

108

100












∴	 A3	 =
 

A
2

108

100







∴	 A1 	=
 
10000

108

100







	 A2	 =
 

A
1

108

100





  

⇒ A3 =
 

A
2

108

100







fujh{k.k ls gh Li"V gS fd A2 – A1 ≠ A3 – A2

vr% feJ/ku A.P. (lekUrj Js<h) esa ugha gSaA	 mÙkj
iz'u 2. nh gqbZ A.P. ds izFke pkj in fyf[k,] tcfd 
izFke in a vkSj lkoZvUrj d fuEufyf[kr gSa :
(i) a = 10, d = 10,   (ii) a = – 2, d = 0

(iii) a = 4, d = – 3, (iv) a = – 1, d =
 

1
2

(v) a = – 1·25, d = – 0·25
gy % (i) fn;k gS] izFke in (a) = 10 
vkSj lkoZvUrj (d) = 10
∴	 a1	 = izFke in (a) = 10
	 a2	 = a + d = 10 + 10 = 20
	 a3	 = a + 2d = 10 + 2 × 10 = 30
	 a4	 = a + 3d = 10 + 3 × 10 = 40
vr% A.P. ds izFke pkj in 10, 20,  30, 40 gSaA	 mÙkj
(ii) fn;k gqvk gS fd izFke in (a) = – 2 
	                vkSj lkoZvUrj (d) = 0
∴	 a1	 = a = – 2
	 a2	 = a + d = – 2 + 0 = – 2
	 a3	 = a + 2d = – 2 + 2 × 0 = – 2
	 a4	 = a + 3d = – 2 + 3 × 0 = – 2
vr% A.P. ds izFke pkj in – 2, – 2, – 2, – 2, gSaA mÙkj
(iii) fn;k gqvk gS] izFke in (a) = 4 
vkSj             lkoZvUrj (d) = – 3
∴	 a1	 = a = 4
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	 a2	 = a + d = 4 + (– 3) = 1
	 a3	 = a + 2d = 4 + 2 × (– 3) = – 2
	 a4	 = a + 3d = 4 + 3 × (– 3) = – 5
vr% A.P. ds izFke pkj in 4, 1, – 2, – 5, gSaA	 mÙkj
(iv) fn;k gS fd izFke in a = – 1 

vkSj	 lkoZvUrj d	=
 

1

2

∴	 a1	= a = – 1

	 a2	= a + d =
 
− + = −

1
1

2

1

2

	 a3	= a + 2d 
 
=

 
− + 





1 2
1

2  
= – 1 + 1 = 0

	 a4	= a + 3d  =
 
− + 





1 3
1

2  
=

 

− + =2 3

2

1

2

vr% A.P. ds izFke pkj in
 
− −1

1

2
0

1

2
, , , ,

 
gSaA    	 mÙkj

(v) fn;k gS fd izFke in = a = – 1.25 
      vkSj lkoZvUrj (d) = – 0.25
∴	 a1	 = a = – 1.25
	 a2	 = a + d = – 1.25 – 0.25 = – 1.50
	 a3	 = a + 2d = – 1.25 + 2(– 0.25)
             = – 1.25 – 0.50 = – 1.75
	 a4	 = a + 3d = – 1.25 + 3(– 0.25)
		                   = – 1.25 – 0.75 = – 2
vr% A.P. ds izFke pkj in – 1.25, – 1.50, – 1.75, – 2, 
gSaA	 	� mÙkj

iz'u 3. fuEufyf[kr esa ls izR;sd A.P. ds fy, izFke in 
rFkk lkoZvUrj fyf[k, :
(i) 3, 1, – 1, – 3,...       (ii) – 5, – 1, 3, 7, ...

(iii)
 

1
3

, 5
3

, 9
3

, 13
3

, ....
   

(iv) 0.6, 1.7, 2.8, 3.9,...

gy % (i) nh xbZ A.P. = 3, 1, – 1, – 3, ...
;gk¡	 a1	= 3, a2 = 1
	 a3	= – 1, a4 = – 3
izFke in      a = a1 = 3
lkoZvUrj     d = a2 – a1 = 1 – 3 = – 2
vr% izFke in = 3 rFkk lkoZvUrj = – 2	 mÙkj

(ii) nh xbZ A.P. = – 5, – 1, 3, 7, ...
;gk¡ a1 = – 5, a2 = – 1, a3	 = 3, a4 = 7
izFke in a1 = – 5
lkoZUrj d = a2 – a1 = – 1 – (– 5) = – 1 + 5 = 4
vr% izFke in = – 5 rFkk lkoZUrj = 4	 mÙkj

(iii) nh xbZ A.P. =
 

1

3
,
5

3
,
9

3
,
13

3
,........

;gk¡	 a1 =
 

1

3
] a2 =

 

5

3 , 
a3 =

 

9

3
]  a4 =

 

13

3

izFke in a = a1 =
 

1

3

lkoZUrj d = a2 – a1 =
 

5

3

1

3
−



  

=
 

5 1

3

4

3

− =

vr% izFke in =
 

1

3  
rFkk lkoZvUrj =

 

4

3 	
mÙkj

(iv) nh xbZ A.P. = 0.6, 1.7, 2.8, 3.9, ...
	 a1 = 0.6, a2 = 1.7, a3 = 2.8, a4 = 3.9
    izFke in a = a1 = 0.6
   lkoZvUrj d = a2 – a1 = 1.7 – 0.6 = 1.1
vr% izFke in = 0.6 rFkk lkoZvUrj = 1.1	 mÙkj
iz'u 4. fuEufyf[kr esa ls dkSu&dkSu A.P. gSa \ ;fn dksbZ 
A.P. gS] rks bldk lkoZvUrj Kkr dhft, vkSj buds rhu 
vkSj in fyf[k, %

(i) 2, 4, 8, 16, ...
        

(ii)
 
2, 5

2
,3, 7

2
, ...

(iii) – 1.2, – 3.2, – 5.2, – 7.2, ...
(iv) – 10, – 6, – 2, 2, ...
(v) 3, 3 + 2,3 + 2 2,3 + 3 2, ...

(vi) 0.2, 0.22, 0.222, 0.2222, ...
(vii) 0, – 4, – 8, – 12, ...

(viii)
 
− − − −1

2
, 1

2
, 1

2
, 1

2
, ...

(ix) 1, 3, 9, 27, ...           	(x) a, 2a, 3a, 4a, ...
(xi) a, a2, a3, a4, ...	            (xii) 2, 8, 18, 32, ...

(xiii) 3, 6, 9, 12, ...   (xiv) 12, 32, 52, 72, ...

(xv) 12, 52, 72, 73, ...
gy % (i) fn;k gqvk vuqØe 2, 4, 8, 16, ...
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;gk¡ a1 = 2, a2 = 4, a3 = 8, a4 = 16
nks Øekxr inksa dk vUrj (lkoZvUrj)

	 d	 = a2 – a1 = 4 – 2 = 2
	 a3 – a2	 = 8 – 4 = 4
	 a4 – a3	 = 16 – 8 = 8
... nks Øekxr inksa dk vUrj leku ugha gS]

vFkkZr~ a2 – a1 ≠ a3 – a2 ≠ a4 – a3

vr% fn;k x;k vuqØe A.P. ugha gSA	 mÙkj

(ii) fn;k x;k vuqØe
 
2

5

2
3

7

2
, , , ,...

;gk¡ a1 = 2, a2 =
 

5

2
, a3 = 3, a4 =

 

7

2

nks Øekxr inksa dk vUrj (lkoZvUrj)

	
d	= a2 – a1 =

 

5

2
2−

 
=

 

5 4

2

−

 
=

 

1

2

	 a3 – a2	=
 
3

5

2
−

 
=

 

6 5

2

1

2

− =

	 a4 – a3	=
 

7

2
3

7 6

2

1

2
− = − =

... nks Øekxr inksa dk vUrj leku gSA lkoZvUrj =
 

1

2  
gSA

∴ fn;k x;k vuqØe A.P. gSA

vxys rhu in
  

a5	= 7

2

1

2
+

 
=

 

8

2
4=

	 a6	 =
 
4

1

2

8 1

2

9

2
+ = + =

	 a7	 =
 

9

2

1

2

10

2
5+ = =

vr% fn;s x;s vuqØe ds vxys rhu in
 
4

9

2
,

 
vkSj 5 gSaA

(iii) fn;k x;k vuqØe  – 1.2, – 3.2, – 5.2, – 7.2, ...
;gk¡ a1 = – 1.2, a2 = – 3.2, a3 = – 5.2, a4 = – 7.2
nks Øekxr inksa dk vUrj d %
	 a2 – a1	 = – 3.2 – (– 1.2) = – 2.0
	 a3 – a2	 = – 5.2 – (– 3.2) = – 2.0
	 a4 – a3	 = – 7.2 – (– 5.2) = – 2.0
... nks Øekxr inksa dk vUrj leku (– 2.0) gSA

∴ lkoZUrj d = – 2.0 vkSj fn;k x;k vuqØe ,d A.P. gSA
rc	 ik¡pok¡ in a5	 = pkSFkk in a4 + lkoZvUrj d
		  = – 7.2 + (– 2) = – 9.2
	 NBk in a6	 = ik¡pok¡ in a5 + lkoZvUrj d
		  = – 9.2 + (– 2) = – 11.2
	 lkrok¡ in a7	 = NBk in a6 + lkoZvUrj d
		  = – 11.2 + (– 2) = – 13.2
vr% fn, x, vuqØe ds vxys rhu in – 9.2, – 11.2,  
– 13.2 gSaA			   mÙkj
(iv) fn;k gqvk vuqØe –10, – 6, – 2, 2, ...
;gk¡ a1 = – 10, a2 = – 6, a3 = – 2, a4 = 2
nks Øekxr inksa dk vUrj d :
	 a2 – a1	 = – 6 – (– 10) = – 6 + 10 = 4
	 a3 – a2	 = – 2 – (– 6) = – 2 + 6 = 4
	 a4 – a3	 = 2 – (– 2) = 2 + 2 = 4
... nks Øekxr inksa dk vUrj leku (4) gSA
∴ lkoZvUrj d = 4 vkSj fn;k x;k vuqØe ,d A.P. gSA
rc ik¡pok¡ in a5	= pkSFkk in a4 + lkoZvUrj d = 2 + 4 = 6
NBk in a6	= ik¡pok¡ in a5 + lkoZvUrj d = 6 + 4 = 10
lkrok¡ in a7	= NBk in a6 + lkoZvUrj d = 10 + 4 = 14
vr% fn, x, vuqØe ds vxys rhu in 6, 10, 14 gSaA mÙkj

(v) fn;k gqvk vuqØe 3 3 2 3 2 2, , ,+ +  3 3 2+ ,...

;gk¡ a1 = 3, a2 = 3 2+ , a3 = 3 2 2+ ,

      a4 = 3 3 2+

nks Øekxr inksa dk vUrj d %

	 a2 – a1	= ( )3 2 3+ −  = 2

	 a3 – a2	= ( ) ( )3 2 2 3 2+ − +  = 2

	 a4 – a3	= ( ) ( )3 3 2 3 2 2+ − +  = 2
... nks Øekxr inksa dk vUrj leku ( )2  gSA

∴ lkoZvUrj d = 2  vkSj fn;k x;k vuqØe ,d A.P. gSA

rc	 ik¡pok¡ in a5	= pkSFkk in a4 + lkoZvUrj d
	= 3 3 2 2+ +  	= 3 2 3 1+ +( )  = 3 4 2+

NBk in a6	= ik¡pok¡ in a5 + lkoZvUrj d

	= 3 4 2 2+ +  = 3 2 4 1+ +( )  = 3 5 2+

	 lkrok¡ in a7	= NBk in a6 + lkoZvUrj d
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= 3 5 2 2+ +  = 3 2 5 1+ +( )  = 3 6 2+

vr% fn, x, vuqØe ds vxys rhu in 

       3 4 2+ ,  3 5 2+ ,  3 6 2+  gSaA	 mÙkj

(vi) fn;k gqvk vuqØe 0.2, 0.22, 0.222, 0.2222, ...
;gk¡ a1 = 0.2, a2 = 0.22, a3 = 0.222, a4 = 0.2222,
nks Øekxr inksa dk vUrj d :
	 a2 – a1	 = 0.22 – 0.2 = 0.02
	 a3 – a2	 = 0.222 – 0.22 = 0.002
	 a4 – a3	 = 0.2222 – 0.222
		  = 0.0002
nks Øekxr inksa dk vUrj leku ugha gSA
vFkkZr~ a2 – a1 ≠ a3 – a2 ≠ a4 – a3

vr% fn;k x;k vuqØe A.P. ugha gSA	 mÙkj
(vii) fn;k gqvk vuqØe 0, – 4, – 8, – 12, ...
;gk¡ a1 = 0, a2 = – 4, a3 = – 8, a4 = – 12
nks Øekxr inksa dk vUrj d %
	 a2 – a1	 = – 4 – 0 = – 4
	 a3 – a2	 = – 8 – (– 4)
		  = – 8 + 4 = – 4
	 a4 – a3	 = – 12 – (– 8)
		  = – 12 + 8 = – 4
nks Øekxr inksa dk vUrj leku gSA lkoZvUrj = – 4 gSA 
vr% fn;k x;k vuqØe A.P. gSA
	 rc ik¡pok¡ in a5	 = pkSFkk in a4 + lkoZvUrj d
	 	 = – 12 + (– 4) = – 16
	 NBk in a6	 = ik¡pok¡ in a5 + lkoZvUrj d
		 = – 16 + (– 4) = – 20
	 lkrok¡ in a7	 = NBk in a6 + lkoZvUrj d
		 = – 20 + (– 4) = – 24
vr% fn, x;s vuqØe ds vxys rhu in – 16, – 20 vkSj 
– 24 gSaA			   mÙkj

(viii) fn;k gqvk vuqØe
 
− − − −1

2

1

2

1

2

1

2
, , , ,...

;gk¡ a1 = 
− 1

2
, a2 = 

− 1

2
, a3 = 

− 1

2
, a4 = 

− 1

2

nks Øekxr inksa dk vUrj d %

	 a2 – a1	 =
 
− − −





1

2

1

2  
=

 
− +1

2

1

2  
= 0

	 a3 – a2	 =
 
− − −





1

2

1

2  
=

 
− +1

2

1

2  
= 0

	 a4 – a3	 =
 
− − −





1

2

1

2  
=

 
− +1

2

1

2  
= 0

nks ozGekxr inksa dk vUrj leku gS A lkoZvUrj = 0 gSA vr% 
fn;k x;k vuqozGe ,d A.P. gSA
	 ik¡pok¡ in a5 	= pkSFkk in a4 + lkoZvUrj d 

                  
		  = –

 

1

2
 + 0 = –

 

1

2  
   	 NBk in a6	 = ik¡pok¡ in a5 + lkoZvUrj d 

                  	
	 = –

 

1

2  
+ 0 = –

 

1

2

	 lkrok¡ in a7 	= NBk in a6 + lkoZvUrj d 

                  		
= –

 

1

2  
+ 0 = –

 

1

2

fn, x, vuqozGe ds vxys rhu in  –
 

1

2
, – 1

2
, –

 

1

2
 gSaA

(ix) fn;k gqvk vuqozGe 1, 3, 9, 27,...
;gk¡	        a1 = 1, a2 = 3, a3 = 9, a4 = 27
nks ozGekxr inksa dk vUrj d : a2 – a1 = 3 – 1 = 2
      a3 – a2 = 9 – 3 = 6 ;  a4 – a3 = 27 – 9 = 18
nks ozGekxr inksa dk vUrj leku ugha gSA 

vFkkZr~  a2 – a1 ≠ a3 – a2 ≠ a4 – a3

vr% fn;k x;k vuqozGe A.P. esa ugha gSA	 mÙkj
(x) fn;k gqvk vuqozGe a, 2a, 3a, 4a,...
;gk¡  a1 = a, a2 = 2a, a3 = 3a, a4 = 4a
nks ozGekxr inksa dk vUrj d :  a2 – a1 = 2a – a = a
a3 – a2 = 3a – 2a = a;  a4 – a3 = 4a – 3a = a
... nks Øekxr inksa dk vUrj leku (a) gSA
vr% lkoZUrj d = a rFkk fn;k x;k vuqØe ,d A.P. gSA
rc	 ik¡pok¡ in a5	 = pkSFkk in a4 + lkoZvUrj d
		  = 4a + a = 5a
	 NBk in a6	 = ik¡pok¡ in a5 + lkoZvUrj d
		  = 5a + a = 6a
	 lkrok¡ in a7	 = NBk in a6 + lkoZvUrj d
		  = 6a + a = 7a
vr% fn, x, vuqØe ds vxys rhu in 5a, 6a, 7a gSaA
(xi) fn;k gqvk vuqØe a, a2, a3, a4, ...
;gk¡ a1 = a, a2 = a2, a3 = a3, a4 = a4
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nks Øekxr inksa dk vUrj d : a2 – a1	= a2 – a = a(a – 1)
	 a3 – a2	 = a3 – a2 = a2(a – 1)
... nks Øekxr inksa dk vUrj leku ugha gSA
vFkkZr a2 – a1 ≠ a3 – a2

vr% fn;k x;k vuqØe ,d A.P. ugha gSA	 mÙkj
(xii) fn;k gqvk vuqØe 2 8 18 32, , , ,...

;gk¡ a1 = 2 , a2 = 8 , a3 = 18 , a4 = 32

nks Øekxr inksa dk vUrj d :
a2 – a1	= 8 2−  = 2 4 1( )− = 2 2 1 2( )− =

a3 – a2	= 18 8− = 2 9 4( )− = 2 3 2 2( )− =

	 a4 – a3	 = 32 18−  = 2 16 9( )−

		  = 2 4 3 2( )− =
... nks Øekxr inksa dk vUrj leku ( 2 ) gSA

vr% lkoZvUrj d = 2  rFkk fn;k x;k vuqØe ,d A.P. gSA

rc	 5ok¡ in a5	= 4ok¡ in + lkoZvUrj d

	 = 32 2+  	= 2 16 1( )+  = 2 4 1( )+

		  = 5 2  = 25 2 50× =

	 6ok¡ in a6	 = 5ok¡ in + lkoZvUrj d

	= 50 2 2 25 1+ = +( ) = 2 5 1 6 2( )+ =

		 = 36 2 72× =

	 7ok¡ in a7	 = 6ok¡ in + lkoZvUrj d

		  = 72 2 2 36 1+ = +( )

		 = 2 6 1 7 2( )+ =

		 = 49 2 98× =
vr% fn, x, vuqØe ds vxys rhu in 50,  72,  98  
gSaA		�   mÙkj
(xiii) fn;k gqvk vuqØe 3 6 9 12, , , ,...

a1 = 3,  a2 = 6,  a3 = 9,  a4 = 12

nks ozGekxr inksa dk vUrj d %

	 a2 – a1	 = 6 3−  = 3 2 1( )−  = 0·717

	 a3 – a2	 = 9 6−  = 3 3 2( )−  = 0·530
... nks Øekxr inksa dk vUrj leku ugha gSA
vFkkZr a2 – a1 ≠ a3 – a2

vr% fn;k x;k vuqØe ,d A.P. ugha gSA	 mÙkj
(xiv) fn;k gqvk vuqØe 12, 32, 52, 72, ...
a1 = 12, a2 = 32, a3 = 52, a4 = 72

nks Øekxr inksa dk vUrj d :
	 a2 – a1	 = 32 – 12 = 9 – 1 = 8
	 a3 – a2	 = 52 – 32 = 25 – 9 = 16
	 a4 – a3	 = 72 – 52 = 49 – 25 = 24
... nks Øekxr inksa dk vUrj leku ugha gSA
vFkkZr~ a2 – a1 ≠ a3 – a2 ≠ a4 – a3
vr% fn;k x;k vuqØe A.P. ugha gSA	 mÙkj
(xv) fn;k x;k vuqØe 12, 52, 72, 73, ...
;gk¡ a1 = 12, a2 = 52, a3 = 72, a4 = 73
nks Øekxr inksa dk vUrj d :
	 a2 – a1	 = 52 – 12 = 25 – 1 = 24
	 a3 – a2	 = 72 – 52 = 49 – 25 = 24
	 a4 – a3	 = 73 – 72 = 73 – 49 = 24
pw¡fd nks Øekxr inksa dk vUrj leku gSA
vr% lkoZvUrj d = 24
rFkk fn;k x;k vuqØe A.P. gSA
	 ik¡pok¡ in a5	 = pkSFkk in a4 + lkoZvUrj 
                 = 73 + 24 = 97
	 NBok¡ in a6	 = ik¡pok¡ in a5 + lkoZvUrj 
                 = 97 + 24 = 121
	 lkrok¡ in a7	 = NBok¡ in a6 + lkoZvUrj 
                 = 121 + 24 = 145
vr% fn;s x;s vuqØe ds vxys rhu in 97, 121 vkSj 145 
gSaA	 		  mÙkj

iz'ukoyh 5.2

iz'u 1. fuEufyf[kr lkj.kh esa] fjDr LFkkuksa dks Hkfj,] 
tgk¡ A.P. dk izFke in a, lkoZvUrj d vkSj nok¡ in an 
gS—

(i)
(ii)
(ii)
(iv)
(v)

 

 

 

7 3 8 ....

18 .... 10 0

.... 3 18 5

18

  

a d n an

−
− −

− ..9 2.5 .... 3.6

3.5 0 105 .....

gy % (i) a = 7, d = 3, n = 8
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...	 an	 = a + (n – 1)d
∴	 a8	 = 7 + (8 – 1)3 = 7 + 21 = 28
vr% 	 a8	 = 28 	

(ii) a = – 18, n = 10, an = 0
...    an	= a + (n – 1)d
∴   a10	= – 18 + (10 – 1)d ⇒ 0 = – 18 + 9d
⇒ 9d = 18

∴	 d	 =
 

18

9
2=
	

(iii) d = – 3, n = 18, an = – 5
...  an	= a + (n – 1)d
∴  a18	= a + (18 – 1) (– 3) ⇒ – 5 = a – 51
∴	 a	 = – 5 + 51 = 46	
(iv) a = – 18.9, d = 2.5, an = 3.6
...  an	= a + (n – 1)d
∴  3.6	= – 18.9 + (n – 1) 2.5 
⇒  3.6 + 18.9 = (n – 1) 2.5 ⇒ (n – 1) 2.5 = 22.5

⇒   n – 1	=
 

22 5

2 5
9

.

.
=

∴	 n	 = 9 + 1 = 10	  mÙkj
(v) a = 3.5, d = 0, n = 105
...    an	= a + (n – 1)d
∴    an	= 3.5 + (105 – 1)0  = 3.5 + 0 = 3.5	 mÙkj
iz'u 2. fuEufyf[kr esa lgh mÙkj pqfu, vkSj mldk 
vkSfpR; nhft,—
(i) A.P. : 10, 7, 4, ... dk 30ok¡ in gS—
    (A) 97       (B) 77        (C) – 77         (D) – 87

(ii) A.P. : – 3,
 
− 1

2
,
 
2, ... dk 11ok¡ in gS—  

(A) 28           (B) 22        (C) – 38         (D)
 
− 48 1

2

gy % (i) (C) A.P. : 10, 7, 4, ... dk 30ok¡ in

;gk¡  a = 10, d = 7 – 10 = – 3 rFkk n = 30
 ... an = a + (n – 1)d 
	 ∴ a30  = 10 + (30 – 1) × – 3
	           = 10 + 29 × – 3 = 10 – 87 = – 77
vr% fodYi (C) lgh gSA	 		  mÙkj

(ii) (B) A.P. : − −3
1

2
2, , ,...

 
dk 11ok¡ in

;gk¡ a = – 3, d = − − −1

2
3( )

 
=

 
− +1

2
3

 
=

 

5

2

	 n	 = 11
...	 an	 = a + (n – 1)d

∴	 a11	 =
 
− + − ×3 11 1

5

2
( )

		
=

 
− + ×3 10

5

2  
= – 3 + 25 = 22

�
iz'u 3. fuEufyf[kr lekUrj Jsf<;ksa esa fjDr [kkuksa 
(boxes) ds inksa dks Kkr dhft, :
(i) 2, , 26	                 (ii) , 13, , 3

(iii) 5, , ,
 
9 1

2
(iv) – 4, , , , , 6
(v) , 38, , , , – 22
gy % (i) igyk in a = 2, rhljk in a3 = 26, 
          nwljk in a2 = ?
ekuk lkoZvUrj d gSA vc  a3 = a + 2d
⇒ 26 = 2 + 2d ⇒ 2d = 26 – 2 = 24  ⇒ d = 12
∴ nwljk in	 a2	 = a + d = 2 + 12 = 14
vr% fjDr ckWDl dk in a2 = 14	 mÙkj
(ii) igyk in a = ?, nwljk in a2 = 13, rhljk in a3 = 
?, pkSFkk in a4 = 3
ekuk lkoZvUrj d gS	 a2	 = a + d
⇒	 13	 = a + d	 ...(1)
rFkk	 a4	 = a + 3d
⇒	 3	 = a + 3d	 ...(2)
lehdj.k (2) esa ls (1) dks ?kVkus ij] 

	 2d	 = – 10  ⇒ d = – 5
lehdj.k (1) ls] 13	= a + d ⇒ 13	= a – 5 ⇒ a = 18
∴ rhljk in  a3	= a + 2d  = 18 + 2 × (– 5) ⇒ a3 = 8
vr% fjDr ckWDlksa ds in Øe'k% 18 o 8 gSaA	 mÙkj

(iii) igyk in a = 5, pkSFkk in a4 =
 
9

1

2
, nwljk in a2 = ?, 

 
rhljk in a3 = ?         ekuk lkoZvUrj d gSA
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	 a4	 = a + 3d
 
⇒

 
9

1

2  
= 5 + 3d

⇒
	

19

2 	
= 5 + 3d

 
⇒

 

19

2
5−  = 3d

⇒
	

19 10

2

−

	
= 3d

 
⇒

 

9

2  
= 3d

⇒	 d	 =
 

9

2 3×  
=

 

3

2  
=

 
1

1

2

nwljk in	 a2	 = a + d =
 
5 1

1

2
+

 
=

 
6

1

2

rhljk in	 a3	 = a + 2d =
 
5 2

3

2
+ ×

 
= 8

vr% fjDr ckDlksa ds in Øe'k%
 
6

1

2  
vkSj 8 gSaA	 mÙkj

(iv) − 4 6
2 3 4 5

, , , , ,a a a a

... igyk in a = – 4 vkSj ekuk lkoZvUrj d gSA
	 6ok¡ in	 = a + (6 – 1)d
		  = a + 5d
...	 a + 5d	 = 6 ⇒ – 4 + 5d = 6
                ⇒ 5d	= 6 + 4 = 10 ⇒ 5d = 10

∴	 d	 =
 

10

5
2=

rc	 nwljk in a2	 = a + d = – 4 + 2 = – 2
	 rhljk in a3	 = a2 + d = – 2 + 2 = 0
	 pkSFkk in a4	 = a3 + d = 0 + 2 = 2
	 ik¡pok¡ in a5	 = a4 + d = 2 + 2 = 4
(v)

 
        a a a a, , , , ,38 22

3 4 5
−

ekuk igyk in a vkSj lkoZvUrj d gSA
	 nwljk in = a + d	 = 38	 ...(i)
vkSj	 NBok¡ in	 = a + (6 – 1)d
⇒	 a + 5d	 = – 22	 ...(ii)
lehdj.k (ii) esa ls (i) dks ?kVkus ij]
	 (a + 5d) – (a + d)	 = – 22 – 38
⇒	 5d – d	 = – 60
⇒	 4d	 = – 60

∴	 d	 =
 

− = −60

4
15

∴ lehdj.k (i) ls] 	 a + d	 = 38 ⇒ a + (– 15) = 38
∴    a  = 38 + 15 = 53
rc	 igyk in a1	 = 53
	 rhljk in a3	 = a2 + d = 38 – 15 = 23
	 pkSFkk in a4	 = a3 + d = 23 – 15 = 8

	 ik¡pok¡ in a5	 = a4 + d = 8 – 15 = – 7
iz'u 4. A.P. : 3, 8, 13, 18, ... dk dkSu&lk in 78 gS \
gy % nh xbZ A.P. : 3, 8, 13, 18, ...
;gk¡  a = 3; d	 = 8 – 3 = 5    	 ekuk nok¡ in 78 gSA
∴	 an	 = 78
...  an = a + (n – 1)d ⇒ 78 = 3 + (n – 1)5
	⇒ 78 = 3 + 5n – 5 ⇒ 78 = 5n – 2 ⇒ 5n = 78 – 2
⇒ 5n = 80

∴  n =
 

80

5
16=

 
vr% 16ok¡ in 78 gSA	 mÙkj

iz'u 5. fuEufyf[kr lekUrj Jsf<;ksa esa ls izR;sd Js<h esa 
fdrus in gSa \

(i) 7, 13, 19, ..., 205     (ii) 18,
 
15 1

2
, 13, ..., 47− 

gy % (i) nh xbZ lekUrj Js<h (A.P.) : 7, 13, 19, ..., 205
;gk¡	  a = 7 rFkk d = 13 – 7 = 6
ekuk nh xbZ A.P. esa n in gSa
∴a	  nok¡ in an 	= 205
       an	= 205 ⇒ a + (n – 1)d = 205
⇒ 7 + (n – 1)6 = 205 ⇒ 7 + 6n – 6 = 205
⇒ 1 + 6n = 205  ⇒ 6n = 205 – 1 = 204

∴  n =
 

204

6
34=

vr% nh xbZ A.P. esa 34 in gSaA	 mÙkj
(ii) nh xbZ lekUrj Js<h (A.P.) : 

18,
 
15

1

2
,

 
13, ..., – 47

;gk¡ igyk in a = 18 
 
rFkk lkoZvUrj d =

 
15

1

2
18−

 

                        
=

 

31

2
18

31 36

2
− = −

 
=

 
−





5

2

ekuk nh xbZ Js<h esa n in gSaA
∴	 nok¡ in] an	 = – 47
⇒ a + (n – 1)d = – 47

⇒ 18 + (n – 1) ×
 
−





5

2 	
= – 47

⇒
 
− −5 1

2

( )n

	
= – 47 – 18 = – 65

⇒ (n – 1)	 =
 

( )− ×
−

65 2

5  
= 26

∴ n = 26 + 1 = 27
vr% nh xbZ Js<h (A.P.) esa 27 in gSaA	 mÙkj
iz'u 6. D;k A.P. : 11, 8, 5, 2 ... dk ,d in  
– 150 gS \ D;ksa \



38 xf.kr] d{kk 10

gy % nh xbZ A.P. : 11, 8, 5, 2 ...
;gk¡ igyk in a = 11 rFkk lkoZvUrj d = 8 – 11 = – 3
ekuk   nok¡ in (an) 	= – 150 gSA
⇒  an = – 150  ⇒ a + (n – 1)d = – 150
⇒	 11 + (n – 1) × (– 3)	 = – 150
⇒ – 3(n – 1)	= – 150 – 11 = – 161

 
⇒ (n – 1) =

 
−
−
161

3
= 53.6 (yxHkx)

∴  n = 53.6 + 1 = 54.6
⇒ n dk eku ,d iw.kZ la[;k ugha gSA
vr% nh xbZ A.P. dk dksbZ in – 150 ugha gSA	 mÙkj
iz'u 7. ml A.P. dk 31ok¡ in Kkr dhft,] ftldk 
11ok¡ in 38 gS vkSj 16ok¡ in 73 gSA
gy % ekuk A.P. dk izFke in a rFkk lkoZvUrj d gSA
rc 11ok¡ in a11 = 38 ⇒ a + (11 – 1)d = 38
⇒	 a + 10d	 = 38	 ...(i)
vkSj 16ok¡ in a16	= 73 ⇒ a + (16 – 1)d = 73
⇒	 a + 15d	 = 73	 ...(ii)
lehdj.k (ii) esa ls (i) dks ?kVkus ij]
	 (a + 15d) – (a + 10d)	 = 73 – 38
⇒	 a + 15d – a – 10d	 = 35 ⇒ 5d = 35

∴	 d	 =
 

35

5
7=

lehdj.k (i) esa d dk eku j[kus ij]
⇒ a + 10 × 7 = 38 ⇒ a + 70 = 38
∴  a = 38 – 70 = – 32
Js<h dk 31ok¡ in  a31	= a + (31 – 1)d
		 = – 32 + 30 × 7 = – 32 + 210 = 178
vr% A.P. dk 31ok¡ in = 178	  mÙkj
iz'u 8. ,d A.P. esa 50 in gSa] ftldk rhljk in 12 gS 
vkSj vfUre in 106 gSA bldk 29ok¡ in Kkr dhft,A
gy % ekuk fd A.P. dk izFke in ‘a’ vkSj lkoZvUrj ‘d’ gSA 
fn;k gS fd] rhljk in a3	= 12
	 a + (3 – 1)d	 = 12	 [... an = a + (n – 1)d]
⇒	 a + 2d	 = 12	 ...(1)
vkSj vfUre in	 = a50 = 106
a + (50 – 1)d	= 106 ⇒ a + 49d = 106	 ...(2)
lehdj.k (1) vkSj (2) dks gy djus ij]   d = 2  rFkk a  = 8
vc Js<h dk 29ok¡ in a29	= a + (29 – 1)d
	  	= 8 + 28 × 2 = 8 + 56 = 64
iz'u 9. ;fn fdlh A.P. ds rhljs vkSj ukSosa in Øe'k%  
4 vkSj – 8 gSa] rks bldk dkSu&lk in 'kwU; gksxk \
gy % ekuk fd A.P. dk izFke in ‘a’ vkSj lkoZvUrj ‘d’ gSA

fn;k gS]  	 rhljk in a3	 = 4
a + (3 – 1)d = 4 ⇒ a + 2d = 4	 ...(1)
vkSj	 a9	 = – 8
a + (9 – 1)d = – 8 ⇒ a + 8d = – 8	 ...(2)
lehdj.k (1) vkSj (2) gy djus ij]
∴ d = – 2;   a = 8
vc ekuk fd Js<h dk nok¡ in 'kwU; gksxk] rc nok¡ in an = 0
∴ a + (n – 1)d = 0 ⇒	 8 + (n – 1) × (– 2) = 0
⇒ – 2(n – 1) = – 8  ⇒ (n – 1) = 4
∴	 n	 = 5
vr% nh xbZ A.P. dk 5ok¡ in 'kwU; gksxkA	 mÙkj
iz'u 10. fdlh A.P. dk 17ok¡ in mlds 10osa in ls 7 
vf/kd gSA bldk lkoZvUrj Kkr dhft,A
gy % ekuk A.P. dk izFke in a rFkk lkoZvUrj d gSA
rc	 17ok¡ in a17	 = a + (17 – 1)d = a + 16d
	 10ok¡ in a10	 = a + (10 – 1)d = a + 9d
... 17ok¡ in] 10 osa in ls 7 vf/kd gSA
⇒	 a17 – a10	 = 7
⇒	 (a + 16d) – (a + 9d)	 = 7
⇒	 7d	 = 7 ⇒ d = 1
vr% Js<h dk lkoZvUrj = 1	 	 mÙkj
iz'u 11. A.P. : 3, 15, 27, 39, ... dk dkSu&lk in mlds 
54osa in ls 132 vf/kd gksxk \
gy % ekuk vHkh"V in nok¡ in gSA
nh xbZ A.P. : 3, 15, 27, 39, ...
	izFke in a = 3 rFkk lkoZvUrj d = 15 – 3 = 12
rc Js<h dk 54ok¡ in a54	= a + (54 – 1)d
		  = 3 + 53 × 12 = 3 + 636 = 639
⇒ nok¡ in	= 54osa in ls 132 vf/kd = 639 + 132 = 771
∴	 nok¡ in an	 = 771
⇒	 a + (n – 1)d	 = 771 ⇒ 3 + (n – 1)12	 = 771
⇒	 (n – 1)12	 = 771 – 3 = 768

⇒	 n – 1	 =
 

768

12
64=

∴	 n	 = 64 + 1 = 65
vr% Js<h dk 65ok¡ in 54osa in ls 132 vf/kd gSA	 mÙkj
iz'u 12. nks lekUrj Jsf<;ksa dk lkoZvUrj leku gSA ;fn 
buosG 100osa inksa dk vUrj 100 gS] rks buds 1000osa inksa 
dk vUrj D;k gksxk \
gy % ekuk igyh A.P. dk izFke in a rFkk lkoZvUrj d gS 
vkSj nwljh A.P. dk izFke in A rFkk lkoZvUrj d gS D;ksafd 
lkoZvUrj leku gSaA
 igyh Js<h dk 100ok¡ in  = a + (100 – 1)d = a + 99d
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nwljh Js<h dk 100ok¡ in = A + (100 – 1)d = A + 99d
∴ nksuksa Jsf<;ksa ds 100osa inksa dk vUrj
	 	 = (A + 99d) – (a + 99d)
		  = A – a
iz'ukuqlkj]	 A – a	 = 100	 ...(1)
igyh Js<h dk 1000ok¡ in
	   = a + (1000 – 1)d = a + 999d
nwljh Js<h dk 1000ok¡ in = A + (1000 – 1)d = A + 
999d
∴ nksuksa Jsf<;ksa ds 1000osa inksa dk vUrj
 	              = (A + 999d) – (a + 999d) = A – a
∴ nksuksa Jsf<;ksa ds 1000osa inksa dk vUrj
	 	 = A – a = 100 	 (leh- 1 ls)
vr% 1000osa inksa dk vUrj = 100	  mÙkj
iz'u 13. rhu vadksa okyh fdruh la[;k,¡ 7 ls foHkkT; gSa\ 
gy % rhu vadksa dh la[;kvksa dh lwph 100, 101, 102, 
........, 999,
3 vadksa dh 7 ls foHkkT; izFke la[;k = 105 vkSj vfUre 
la[;k = 994 
rc 7 ls foHkkT; 3 vadh; la[;kvksa dh lwph—
105, (105 + 7), (105 + 7 + 7), ... 994
		  ≡ 105, 112, 119, ..., 994
ekuk ,slh dqy la[;k,¡ n gSaA
izFke la[;k a = 105, lkoZvUrj d = 7, 
∴	 nok¡ in an	 = 994
⇒	 a + (n – 1)d	 = 994
⇒	 105 + (n – 1) × 7	 = 994
⇒	 (n – 1) × 7	 = 994 – 105 = 889

⇒	 (n – 1)	 =
 

889

7
 = 127

∴	 n	 = 127 + 1 = 128
vr% 7 ls foHkkT; rhu vadksa okyh la[;k,¡ = 128 	 mÙkj
iz'u 14. 10 vkSj 250 ds chp esa 4 ds fdrus xq.kt gSa \
gy %	 10 ls cM+k 4 dk igyk xq.kt = 12
	      250 ls NksVk 4 dk igyk xq.kt = 248
... 10 vkSj 250 ds chp 4 ds xq.ktksa dh Js<h fuEu gksxh %
12, 16, 20, 24, ..., 248
ekuk xq.ktksa dh la[;k n gSA
igyk in a = 12, lkoZvUrj d = 16 – 12 = 4
rc	 nok¡ in an	 = 248
⇒ a + (n – 1)d = 248 ⇒ 12 + (n – 1)4 = 248
⇒ 12 + 4n – 4 = 248 ⇒ 4n	 = 248 + 4 – 12 = 240

∴	 n	 =
 

240

4
 = 60

vr% 10 vkSj 250 ds chp 4 ds xq.ktksa dh la[;k 60 gSA
iz'u 15. n ds fdl eku ds fy,] nksuksa lekUrj Jsf<;ksa 

63, 65, 67, ... vkSj 3, 10, 17, ... ds nosa in cjkcj gkssaxs \
gy % igyh lekUrj Js<h 63, 65, 67, ...
izFke in a = 63, lkoZvUrj d = 65 – 63 = 2
∴	 Js<h dk nok¡ in an	 = a + (n – 1)d
	            = 63 + (n – 1)2 = 63 + 2n – 2 = 61 + 2n
	 nwljh lekUrj Js<h	 = 3, 10, 17, ....
izFke in a′ = 3, lkoZvUrj d′ = 10 – 3 = 7
	 bl Js<h dk nok¡ in an'	 = a′ + (n – 1)d′
	 = 3 + (n – 1)7 	= 3 + 7n – 7 = 7n – 4
iz'ukuqlkj] 	igyh A.P. dk nok¡ in	= nwljh A.P. dk nok¡ in
⇒  61 + 2n = 7n – 4  ⇒	 2n – 7n = – 4 – 61
⇒  – 5n = – 65

∴  n =
 

−
−

65

5  
= 13

                                           
mÙkj

iz'u 16. og A.P. Kkr dhft, ftldk rhljk in 16 gS 
vkSj 7ok¡ in 5osa in ls 12 vf/kd gSA
gy % ekuk fd A.P. dk izFke in a vkSj lkoZvUrj d gSA
fn;k gS a3 = 16
 a + (3 – 1)d = 16  ⇒ a + 2d	 = 16		  ...(1)
iz'u ds vuqlkj]	 a7 – a5	 = 12
	 [a + (7 – 1)d] – [a + (5 – 1)d]	 = 12
   ⇒ a + 6d – a – 4d = 12  ⇒ 2d = 12

∴  d =
 

12

2

 = 6

d dk ;g eku lehdj.k (1) esa izfrLFkkfir djus ij]
	 a + 2(6)	 = 16
∴	 a	 = 16 – 12 = 4
A.P. 	= a, a + d, a + 2d,... = 4, 4 + 6, 4 + 2 × 6,...
		  = 4, 10, 16,...
vr% ok¡fNr A.P. gS] 4, 10, 16, 22,...	 mÙkj
iz'u 17. A.P. : 3, 8, 13, ..., 253 esa vfUre in ls 20ok¡ 
in Kkr dhft,A
gy % nh xbZ A.P. : 3, 8, 13, ..., 253
          izFke in a = 3;   lkoZvUrj d = 8 – 3 = 5
	 vfUre in an	 = 253
lekUrj Js<h dk nok¡ in  	an = a + (n – 1)d
⇒ 253	= 3 + (n – 1) × 5 ⇒ 253 = 3 + 5n – 5
⇒ 5n = 253 + 2  ⇒ 5n = 255

∴	 n	 =
 

255

5
51=

lekUrj Js<h ds vfUre in ls 20ok¡ in
	= (inksa dh la[;k) – 20 + 1 = 51 – 20 + 1 = 32ok¡ in
∴ A.P. ds vfUre in ls 20ok¡ in = vkjEHk ls 32ok¡ in
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...   an  = a + (n – 1)d
⇒ a32	= 3 + (32 – 1) × 5 = 3 + 31 × 5 = 3 + 155 = 158
vr% A.P. ds vfUre in ls 20ok¡ in = 158	 mÙkj
f}rh; fof/k % ;gk¡ izFke in a = 3, lkoZvUrj d = 8 – 3 = 5
       vfUre in an = 253
lw= % vUr ls rok¡ in = an – (r – 1)d
   vUr ls 20ok¡ in = 253 – (20 – 1)5
                         = 253 – 19 × 5 
                         = 253 – 95 = 158
vr% A.P. osG vfUre in ls 20ok¡ in 158 gSA	 mÙkj

iz'u 18. fdlh A.P. ds pkSFks vkSj 8osa inksa dk ;ksx 24 
gS rFkk NBs vkSj 10osa inksa dk ;ksx 44 gSA bl A.P. ds 
izFke rhu in Kkr dhft,A
gy % ekuk A.P. dk izFke in a vkSj lkoZvUrj d gSA
...   pkSFkk in a4 + 8ok¡ in a8 = 24
⇒ [a + (4 – 1)d] + [a + (8 – 1)d]	= 24
⇒ a + 3d + a + 7d = 24  ⇒ 2a + 10d = 24
⇒ a + 5d = 12	 ...(1)
...	 6ok¡ in a6 + nlok¡ in a10	 = 44
⇒  [a + (6 – 1)d] + [a + (10 – 1)d] = 44
⇒ a + 5d + a + 9d = 44 ⇒ 2a + 14d = 44
⇒ a + 7d = 22	 ...(2)
lehdj.k (2) esa ls lehdj.k (1) dks ?kVkus ij]
  (a + 7d) – (a + 5d) = 22 – 12
⇒ a + 7d – a – 5d = 10 ⇒ 2d = 10  ⇒  d = 5
d dk eku lehdj.k (1) esa j[kus ij] a + 5 × 5 = 12
⇒ a + 25 = 12                     ∴ a = – 13
 vc	 Js<h dk igyk in a = – 13
	 nwljk in a2	 = a + d = – 13 + 5 = – 8
	 rhljk in a3	 = a2 + d = – 8 + 5 = – 3
vr% okafNr A.P. ds izFke rhu in = – 13, – 8, – 3 mÙkj
iz'u 19. lqCckjko us 1995 esa ` 5000 ds ekfld osru 
ij dk;Z vkjEHk fd;k vkSj izR;sd o"kZ ` 200 dh osru 
o`f¼ izkIr dhA fdl o"kZ esa mldk osru ` 7000 gks  
x;k \			 
gy % igys o"kZ esa izkjfEHkd osru = ` 5000 izfr ekl
	 nwljs o"kZ esa osru	 = ` 5000 + ` 200
		  = ` 5200 izfr ekl
	 rhljs o"kZ esa osru	 = ` 5200 + ` 200
		  = ` 5400 izfr ekl
bl izdkj izR;sd o"kZ ds osru (#- esa) 5000, 5200, 
5400,..... ,d lekUrj Js<h cukrs gSa]
ftldk izFke in a = 5000 rFkk lkoZvUrj d = 200
ekuk n o"kZ ckn osru ` 7000 gksxkA

rc nok¡ in = 7000 ⇒ a + (n – 1)d = 7000
⇒ 5000 + (n – 1)200	= 7000
⇒ (n – 1) × 200	= 7000 – 5000

⇒ (n – 1) × 200 = 2000
 
⇒ (n – 1) =

 

2000

200
 = 10

∴ n = 10 + 1 = 11
vr% 11osa o"kZ esa vFkkZr 2006 esa lqCckjko dk osru ̀  7000 
gksxkA 			   mÙkj
iz'u 20. jkedyh us fdlh o"kZ ds izFke lIrkg esa  
` 50 dh cpr dh vkSj fQj viuh lkIrkfgd cpr  
` 17.50 crkbZ xbZA ;fn n osa lIrkg esa mldh lkIrkfgd 
cpr ` 207.50 gks tkrh gS] rks n Kkr dhft,A
gy % ekuk izFke in a rFkk lkoZvUrj d gS
     izFke lIrkg dh cpr = ` 50
	 izfr lIrkg cpr esa o`f¼	 = ` 17.50
;g Li"V gS fd ;g ,d A.P. gS 
izFke in a = 50, d = 17.50
nosa lIrkg esa mldh cpr an = 207.50
...	 an	 = a + (n – 1)d
⇒ 207.50	= 50 + (n – 1) × 17.50
⇒ 207.50	= 50 + 17.50n – 17.50
⇒ 17.50 n	= 207.50 – 50 + 17.50

⇒ 17.50 n	= 175
 
⇒ n =

 

175

17 50.
 ⇒  n = 10

vr% 10osa lIrkg esa jkedyh dh cpr ` 207.50	 mÙkj

iz'ukoyh 5.3
iz'u 1. fuEufyf[kr lekUrj Jsf<;ksa dk ;ksx Kkr  
dhft, %  (i) 2, 7, 12, ..., 10 inksa rdA
(ii) – 37, – 33, – 29, ..., 12 inksa rdA
(iii) 0.6, 1.7, 2.8, ... 100 inksa rdA

(iv)
 

1
15

, 1
12

, 1
10

, ...11
 
inksa rdA

gy % (i) nh xbZ lekUrj Js<h = 2, 7, 12, ... 10 inksa rd
 izFke in a = 2 rFkk lkoZvUrj d = 7 – 2 = 5
	 inksa dh la[;k n	 = 10
	 n inksa dk ;ksx Sn	 =

 

n a n d
2

2 1[ ( ) ]+ −

∴	 S10	 =
 

10

5
2 2 10 1 5[ ( ) ]× + − ×

	 	 = 5[4 + 9 × 5] = 5[4 + 45] = 5 × 49 = 245
vr% 10 inksa rd ;ksx = 245	 mÙkj
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(ii) nh xbZ lekUrj Js<h = – 37, – 33, – 29, ..., 12 inksa rd 
	          izFke in a = – 37 
rFkk  lkoZvUrj d = – 33 – (– 37) = 4
vkSj 	 inksa dh la[;k n = 12
... 	 n inksa rd ;ksx Sn =

 

n a n d
2

2 1[ ( ) ]+ −

∴	 S12	 =
 

12

2
2 37 12 1 4[ ( ) ( ) ]× − + − ×

	 	 = 6[– 74 + 11 × 4] = 6[– 74 + 44] 
		  = 6 × (– 30) = – 180
vr% 12 inksa rd ;ksx = – 180	 mÙkj
(iii) nh xbZ lekUrj Js<h = 0.6, 1.7, 2.8, ..., 100 inksa rd
izFke in a = 0.6      lkoZvUrj d = 1.7 – 0.6 = 1.1
vkSj inksa dh la[;k n	= 100

	n inksa dk ;ksxQy Sn =
 

n a n d
2

2 1[ ( ) ]+ −

∴	 S100	=
 

100

2
2 0 6 100 1 1 1[ . ( ) . ]× + − ×

	= 50[1.2 + 99 × 1.1] = 50[1.2 + 108.9]
		  = 50 × 110.1 = 5505
vr% 100 inksa rd ;ksx = 5505	 mÙkj

(iv) nh xbZ lekUrj Js<h =
 

1

15

1

12

1

10
11, , ,...,

 
inksa rd

izFke in a =
 

1

15

;
 
lkoZvUrj d =

 

1

12

1

15
−

	 	 =
 

15 12

180

−

 
=

 

3

180  
=

 

1

60

	 inksa dh la[;k n	 = 11
...	 n inksa dk ;ksxQy Sn	 =

 

n a n d
2

2 1[ ( ) ]+ −

∴	     S11	 =
 

11

2
2

1

15
11 1

1

60
× + − ×





( )

	 	
=

 

11

2

2

15
10

1

60
+ ×



  

=
 

11

2

2

15

1

6
+





	 	
=

 

11

2

12 15

90

+



  

=
 

11

2

27

90
×

 
=

 

11

2

3

10
×

 
=

 

33

20

vr% Js<h ds 11 inksa dk ;ksx =
 

33

20 �
mÙkj

iz'u 2. uhps fn, gq, ;ksxQyksa dks Kkr dhft, :

(i)
 
7 + 10 1

2
+ 14 + ... + 84

(ii) 34 + 32 + 30 + ... + 10
(iii) – 5 + (– 8) + (– 11) + ... + (– 230)

gy % (i) fn;k x;k gS]
 
7 +10

1

2
+14 + ... + 84

Li"V gSa fd ;g ,d lekUrj Js<h gSA

;gk¡ izFke in a  = 7;
 
	lkoZvUrj d =

 
10

1

2
7−

	
=

 

21

2
7

21 14

2
− = −

 
=

 
fn;k gS]	 nok¡ in an	 = 84

a + (n – 1)d = 84
 
⇒

	 
7 1

7

2
+ −( )n = 84

gy djus ij]
∴	 n	 = 22 + 1 = 23
∴ vuqØe esa 23 in gSaA

lw= % Sn =
 

n
2

(a + l) ls

∴ 23 inksa dk ;ksxQy

⇒ S23	=
 

23

2
(7 + 84)

 	
=

 

23

2  
× 91 =

 

2093

2  
= 1046 1

2

vr%
 
7 10

1

2
14 84+ + + +...

 
=

 
1046

1

2 	
mÙkj

(ii) fn;k x;k gS % 34 + 32 + 30 + ... + 10
Li"V gS fd ;g ,d lekUrj Js<h gSA
;gk¡ izFke in a = 34 vkSj lkoZvUrj d	= 32 – 34 = – 2
;fn vuqØe esa inksa dh la[;k n gks] rks
nok¡ in an = 10 ⇒ 	a + (n – 1)d = 10
⇒  34 + (n – 1) × (– 2) 	= 10
⇒ (n – 1) × (– 2)	= 10 – 34 = – 24

⇒ (n – 1) =
 

−
−

24

2
 = 12

 
⇒ n = 13

∴ vuqØe esa dqy 13 in gSaA

lw= % Sn = 

n
2

(a + l)
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13 inksa dk ;ksx S13	= 

13

2

(34 + 10)
 
=

 

13

2  
× 44 = 286

vr% 34 + 32 + 30 + ... + 10 = 286	 mÙkj
(iii) fn;k x;k gS %  – 5 + (– 8) + (– 11) + ... + (– 230)
Li"V gS fd ;g ,d lekUrj Js<h gSA
izFke in a = – 5 rFkk lkoZvUrj d = (– 8) – (– 5)
		  = – 8 + 5 = – 3
;fn vuqØe esa inksa dh la[;k n gks] rks
	 vuqØe dk n ok¡ in	 an = – 230
⇒ a + (n – 1)d = – 230 ⇒ – 5 + (n – 1) × – 3 = – 230
gy djus ij]
∴	 n	 = 76

rc n inksa rd ;ksxQy
 
Sn =

 

n
2

(a + l)

∴ 76 inksa rd ;ksxQy
 
S76 =

 

76

2
[– 5 + (– 230)]

		
=

 

76

2  
× (– 235)

 
= 38 × (– 235) = – 8930

vr% – 5 + (– 8) + (– 11) + .... + (– 230)
		  = – 8930	 mÙkj
iz'u 3. ,d A.P. esa]
	 (i)	 a = 5, d = 3 vkSj an = 50 fn;k gSA n vkSj Sn 
Kkr dhft,A
	 (ii)	 a = 7 vkSj a13 = 35 fn;k gSA d vkSj S13 Kkr 
dhft,A
	 (iii)	 a12 = 37 vkSj d = 3 fn;k gSA a vkSj S12 Kkr 
dhft,A
	 (iv)	 a3 = 15 vkSj S10 = 125 fn;k gSA d vkSj a10 
Kkr dhft,A
	 (v)	 d = 5 vkSj S9 = 75 fn;k gSA a vkSj a9 Kkr 
dhft,A
	 (vi)	 a = 2, d = 8 vkSj Sn = 90 fn;k gSA n vkSj an 
Kkr dhft,A
	 (vii)	a = 8, an = 62 vkSj Sn = 210 fn;k gSA n vkSj 
d Kkr dhft,A
	 (viii)	 an = 4, d = 2 vkSj Sn = – 14 fn;k gSA n vkSj 
a Kkr dhft,A
	 (ix)	 a = 3, n = 8 vkSj Sn = 192 fn;k gSA d Kkr 
dhft,A
	 (x)	 l = 28, Sn = 144 vkSj dqy 9 in gSaA a Kkr 
dhft,A

gy % (i) fn;k x;k gS]
a = 5, d = 3 vkSj vfUre in (an) = 50

... vuqØe A.P. gS vkSj an = 50
⇒ a + (n – 1)d = 50 ⇒ 5 + (n – 1)3 = 50
⇒ 5 + 3n – 3	= 50 ⇒ 3n = 50 + 3 – 5
⇒ 3n = 48

∴  n =
 

48

3  
= 16

vc Sn =
 

n a l
2

( )+
  

=
 

16

2
5 50( )+

 
= 8 × 55 = 440

vr% n = 16 rFkk Sn = 440	 mÙkj
(ii) fn;k gS : a = 7, a13 = 35
	 a + (n – 1)d	 = 35
⇒ 7 + (13 – 1)d	= 35 ⇒ 12d = 35 – 7 = 28

⇒ d =
 

28

12  
=

 

7

3                    
lw= : Sn =

 

n a l
2

[ ]+
 
ls

vc S13 = 

13

2
7 35[ ]+

 

⇒ 	  S13 = 13

2
42×

 
= 13 × 21 = 273

vr%   d =
 

7

3
 rFkk S13 = 273	 mÙkj

(iii) fn;k gS :  a12 = 37, d = 3
...	 a12	 = 37
a + (n – 1)d = 37 ⇒ a + (12 – 1)3 = 37
⇒ a = 37 – 33 = 4

vc   S12 =
 

12

2
4 37[ ]+

		�

.
.
.

[ ]S n a ln = +



2

 ls

	        S12 = 6 × 41 = 246

vr%    a = 4 rFkk S12 = 246	 mÙkj

(iv) fn;k gS : a3 = 15, S10 = 125
...	 a3	 = 15
⇒ a + (3 – 1)d = 15 ⇒ a + 2d = 15	 ...(1)
... fn;k gS S10 = 125

	

10

2
2 10 1[ ( ) ]a d+ −

	
= 125

 
⇒ 5[2a + 9d] = 125

⇒	 2a + 9d	 =
 

125

5
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⇒	 2a + 9d	 = 25	 ...(2)

lehdj.k (1) ls]	 a	 = 15 – 2d	 ...(3)

a dk eku lehdj.k (2) esa izfrLFkkfir djus ij]
2(15 – 2d) + 9d	= 25 ⇒ 30 – 4d + 9d = 25

⇒  5d = 25 – 30
                 

∴ d = − 5
5  

= – 1

d dk eku lehdj.k (3) esa izfrLFkkfir djus ij]

 a = 15 – 2(– 1) ⇒ a = 15 + 2 = 17

vc a10	= 17 + (10 – 1) (– 1)   [... an = a + (n – 1)d]

  	 = 17 – 9 = 8

vr% d = – 1 vkSj a10 = 8	� mÙkj

(v) fn;k gS :  d = 5 vkSj S9 = 75

...  Sn	=
 

n a n d
2

2 1[ ( ) ]+ −

∴ S9	=
 

9

2
[2a + (9 – 1)5 ]

 
⇒ 75	 =

 

9

2
[2a + 8 × 5]

[... S9 = 75]

⇒
 

75 2

9

×

 
= 2a + 40

 
⇒

 

50

3  
– 40 = 2a

⇒ 2a =
 

50 120

3

−

 
⇒ a =

 
−

×
70

2 3

⇒ a = − 35

3     
vc a9	= a + (9 – 1)d 

	
=

 

− + ×35

3
8 5

 
= –

 

35

3
40+ =

 

− +35 120

3  
=

 

85

3

vr% a = –
 

35

3  
vkSj a9 =

 

85

3 	
mÙkj

(vi) fn;k gS : a = 2, d = 8 vkSj Sn = 90

... Sn = 

n a n d
2

2 1[ ( ) ]+ − ⇒ 90 	=
 

n n
2

2 2 1 8[ ( ) ]× + −

gy djus ij]
 
⇒ n = 5 ;k

 
− 9

2

... n dk eku lnSo /ku iw.kk±d gksrk gSA

∴ n = 5     rc a5	= a + (5 – 1)d 
= 2 + 4 × 8 = 2 + 32 = 34

vr% n = 5 rFkk an = 34	 	 mÙkj

(vii) fn;k gS : a = 8, an = 62 vkSj Sn = 210

... Sn	= 

n
2

(a + an)

⇒ 210	= 
n
2

8 62( )+
 
⇒ 210 = 

n
2

 × 70

⇒  n	= 
210 2

70
6

× =
             

...  an  = 62

⇒ a + (n – 1) d	= 62 ⇒ 8 + (6 – 1)d = 62
⇒ 8 + 5d = 62 ⇒ 5d = 62 – 8 = 54

⇒ d =
 

54

5          
vr% n = 6 rFkk d = 

54

5 	
 mÙkj

(viii) fn;k gS : an = 4, d = 2 vkSj Sn = – 14
...  an  = 4  ⇒  a + (n – 1)d = 4
⇒  a + (n – 1)2 = 4  ⇒ a + 2n – 2 = 4
⇒  a + 2n  = 6	 ...(1)

...Sn = – 14 
 
⇒

 

n a n
2

2 1 2[ ( ) ]+ −
 
= – 14

⇒ n[a + n – 1]	 = – 14	 ...(2)

lehdj.k (1) ls] a	 = 6 – 2n lehdj.k (2) esa a ds LFkku 
ij (6 – 2n) j[kus ij] 	n[6 – 2n + n – 1] = – 14

gy djus ij]    ⇒ n = 7 ;k n = – 2
n dk eku lnSo /kuiw.kk±d gksrk gSA blfy, n = 7
rc  a = 6 – 2n   = 6 – (2 × 7) 	= 6 – 14 = – 8
vr% a = – 8 rFkk n = 7		  mÙkj
(ix) a = 3, n = 8 vkSj Sn = 192

  
Sn  = 

n a n d
2

2 1[ ( ) ]+ −

ijUrq  Sn  = 192 
 
⇒

  

n a n d
2

2 1[ ( ) ]+ −  = 192

⇒
 

8

2
2 3 8 1[ ( ) ]× + − d

	
= 192

 
⇒ 4[6 + 7d] = 192

⇒ 24 + 28d = 192  ⇒ 28d = 192 – 24 = 168

∴   d  =
 

168

28
 = 6

      
vr% d = 6

	
mÙkj

(x) fn;k gS : l = 28, Sn = 144 vkSj dqy in n = 9 

ge tkurs gSa fd	 Sn	 =
 

n a l
2

[ ]+
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⇒ 144 =
 

9

2
28[ ]a +

 
⇒ 288 = 9[a + 28]

⇒ 288 = 9a + 252 ⇒ 9a = 288 – 252  ⇒ 9a = 36 

∴  a = 4                      vr%  a = 4 	 mÙkj

iz'u 4. 636 ;ksx izkIr djus ds fy, A.P. : 9, 17, 25, 
... ds fdrus in ysus pkfg, \
gy % nh xbZ A.P. : 9, 17, 25, ...
izFke in a = 9, lkoZvUrj d = 17 – 9 = 8
ekuk inksa dh la[;k n gSA

Sn = 636
 
⇒

 

n a n d
2

2 1[ ( ) ]+ −
 
= 636

⇒
 

n n
2

2 9 1 8[ ( ) ]× + −
 
= 636

gy djus ij]  ⇒  n – 12 = 0   ;k  4n + 53 = 0

⇒  n = 12 ;k
 
− 53

4

... n ½.kkRed ugha gks ldrkA

vr% n =
 
− 53

4  
dks NksM+ nsrs gSaA

∴  n  = 12
vr% nh xbZ A.P. ds 12 inksa dk ;ksx 636 gSA	 mÙkj
iz'u 5. fdlh A.P. dk izFke in 5, vfUre in 45 vkSj 
;ksx 400 gSA inksa dh la[;k vkSj lkoZvUrj Kkr dhft,A
gy % fn;k gS] izFke in a = 5, 
        vfUre in l = an = 45  vkSj Sn = 400
...	 an	= 45
a + (n – 1)d = 45  ⇒ 5 + (n – 1)d = 45
⇒  (n – 1)d = 40	 ...(1)
vkSj Sn = 400
n a l
2

[ ]+
 
= 400 ⇒

 

n
2

5 45[ ]+
 
= 400

 
⇒ 25n = 400

∴	 n	= 400

25
16=

n dk eku lehdj.k (1) esa izfrLFkkfir djus ij]

 (16 – 1)d = 40 ⇒ 15d = 40

∴ d =
 

40

15

8

3
=

         
vr% n = 16 vkSj d = 8

3 	
mÙkj

iz'u 6. fdlh A.P. ds izFke vkSj vfUre in Øe'k% 17 
vkSj 350 gSaA ;fn lkoZvUrj 9 gS] rks blesa fdrus in gSa 
vkSj budk ;ksx D;k gS \
gy % fn;k gS] izFke in a	= 17
vfUre in l	= an = 350 vkSj lkoZvUrj d = 9
...	 an	 = 350
	 a + (n – 1)d	 = 350 ⇒ 17 + (n – 1)9	 = 350

⇒ 9(n – 1)	= 350 – 17 = 333
 
⇒ n – 1	=

 

333

9
37=

∴	 n	 = 37 + 1 = 38

vc Sn	=
 

n a l
2

( )+
 
=

 

38

2
17 350( )+ = 19 × 367 = 6973

vr% n = 38 vkSj inksa dk ;ksx (Sn) = 6973	 mÙkj
iz'u 7. ml A.P. ds izFke 22 inksa dk ;ksx Kkr dhft,] 
ftlesa d = 7 gS vkSj 22ok¡ in 149 gSA
gy % d = 7, n = 22
...	 22ok¡ in a22	= 149
⇒ a + (22 – 1)d = 149 ⇒ a + 21 × 7 = 149
⇒ a + 147 = 149             ∴  a = 149 – 147 = 2
rc izFke 22 inksa dk ;ksx

S22	=
 

n
2

(a + l) =
 

22

2
2 149( )+ 	= 11 × 151  = 1661

vr% nh xbZ A.P. ds izFke 22 inksa dk ;ksx = 1661 � mÙkj

iz'u 8. ml A.P. ds izFke 51 inksa dk ;ksx Kkr dhft,] 
ftlds nwljs vkSj rhljs in Øe'k% 14 vkSj 18 gSaA
gy % A.P. dk nwljk in a2 = 14 rFkk rhljk in a3 = 18
∴ lkoZvUrj d = a3 – a2 = 18 – 14 = 4
...  nwljk in = 14
∴ a + d	= 14 ⇒  a + 4 = 14 ⇒ a = 14 – 4 = 10
...  a = 10, d = 4

rc n inksa dk ;ksx Sn	=
 

n a n d
2

2 1[ ( ) ]+ −

∴  S51	= 51

2
2 10 51 1 4[ ( ) ]× + −

	
=

 

51

2
20 50 4[ ]+ ×

 
=

 

51

2
20 200[ ]+

		
=

 

51

2
220×

 
= 51 × 110 = 5610

vr% nh xbZ A.P. ds izFke 51 inksa dk ;ksx = 5610 � mÙkj
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iz'u 9. ;fn fdlh A.P. ds izFke 7 inksa dk ;ksx 49 gS 
vkSj izFke 17 inksa dk ;ksx 289 gS] rks blds izFke n inksa 
dk ;ksx Kkr dhft,A
gy % ekuk A.P. dk igyk in a rFkk lkoZvUrj d gSA
...	 izFke 7 inksa dk ;ksx  S7	= 49

⇒
 

7

2
2 7 1[ ( ) ]a d+ −

	
= 49

 
⇒

 

7

2
2 6[ ]a d+

 
= 49

⇒ 7(a + 3d) = 49
 
⇒  a + 3d =

 

49

7
 = 7

⇒  a  = 7 – 3d		 ...(1)
nwljh 'krZ ds vuqlkj] S17	= 289

⇒
  

n a n d
2

2 1[ ( ) ]+ −
	
= 289

⇒
  

17

2
2 17 1[ ( ) ]a d+ − 	= 289 

⇒
  

1

2
2 16a d+[ ] 	=

 

289

17  
⇒  a + 8d = 17

a dk eku lehdj.k (1) ls izfrLFkkfir djus ij]
 7 – 3d + 8d = 17 ⇒ 5d = 17 – 7 = 10

∴	 d	=
 

10

5
2=

d dk eku lehdj.k (1) esa izfrLFkkfir djus ij]
 a = 7 – 3 × 2 	= 7 – 6 = 1

vc Sn	= 

n a n d
2

2 1[ ( ) ]+ −
 
=

 

n n
2

2 1 1 2[ ( ) ]× + − ×

	
=

 

n n
2

2 2 2[ ]+ −
 
=

 

n n
2

2×[ ]

 
= n × n = n2

vr% nh xbZ A.P. osG izFke n inksa dk ;ksx n2 gSA  �  mÙkj
iz'u 10. n'kkZb,  fd  a1, a2, ..., an, ... ls  ,d A.P. 
curh gS] ;fn an uhps fn, vuqlkj ifjHkkf"kr gS :
(i) an = 3 + 4n,    (ii) an = 9 – 5n
lkFk gh] izR;sd fLFkfr esa] izFke 15 inksa dk ;ksx Kkr 
dhft,A
gy % (i) fn;k gS]  an	= 3 + 4n	  ...(1)
n ds fofHkUu eku lehdj.k (1) esa izfrLFkkfir djus ij]	 	
a1	 = 3 + 4(1) = 7
	 a2	= 3 + 4(2) = 11
	 a3	= 3 + 4(3) = 15, ...
	 lkoZvUrj (d) = a2 – a1	= 11 – 7 = 4
	 a3 – a2	= 15 – 11 = 4
...	 a2 – a1	= a3 – a2 = 4
vr% vuqØe 7, 11, 15, .... gSA

vkSj fn;k x;k vuqØe A.P. gSA
;gk¡ a = 7, d = 4 vkSj n = 15
...	 Sn	 =

 

n a n d
2

2 1[ ( ) ]+ −

∴	 S15	 =
 

15

2
2 7 15 1 4[ ( ) ( ) ]+ −

 
=

 

15

2
14 56[ ]+

 

		  =
 

15

2
70×  = 15 × 35 = 525

(ii) fn;k gS fd an = 9 – 5n	...(1)
n ds fofHkUu eku lehdj.k (1) esa izfrLFkkfir djus ij]
a1 = 9 – 5(1) = 4;     a2	= 9 – 5(2) = – 1
a3 = 9 – 5(3) = – 6
          lkoZvUrj (d)	 = a2 – a1 = – 1 – 4 = – 5
vkSj	 a3 – a2	= – 6 + 1 = – 5
...	 a2 – a1	= a3 – a2 = – 5
vr% vuqØe 4, – 1, – 6, ... gS vkSj fn;k x;k vuqØe A.P. 
gSA ;gk¡ a = 4, d = – 5 vkSj n = 15
rc izFke 15 inksa dk ;ksxQy Kkr djuk gSA
...      Sn	=

 

n a n d
2

2 1[ ( ) ]+ −

∴  S15	= 

15

2
2 4 15 1 5[ ( ) ( )]× + − × −

    	
=

 

15

2
8 14 5[ ( )]+ × −

 
=

 

15

2
8 70[ ]−

     	
= 

15

2
62× −( )

 
= 15 × (– 31) = – 465

vr%            S15	 = – 465	 mÙkj

iz'u 11. ;fn fdlh A.P. ds izFke n inksa dk ;ksx 4n – 
n2 gS] rks bldk izFke in (vFkkZr~  S1) D;k gS \ izFke nks 
inksa dk ;ksx D;k gS \ nwljk in D;k gS \ blh izdkj] 
rhljs] 10osa vkSj nosa in Kkr dhft,A
gy % ... A.P. ds izFke ninksa dk ;ksxQy
	 Sn	 = 4n – n2

n = 1 j[kus ij]	 S1	 = 4 × 1 – 12 = 3
∴	 izFke in a1	 = S1 = 3
n = 2 j[kus ij]	 S2	 = 4 × 2 – 22 = 8 – 4 = 4
	 f}rh; in a2	 = S2 – S1 = 4 – 3 = 1
n = 3 j[kus ij]	 S3	 = 4 × 3 – 32 = 12 – 9 = 3
∴	 rhljk in a3	 = S3 – S2� [... an = Sn – Sn – 1]
		  = 3 – 4 = – 1
n = 9 j[kus ij]	 S9	 = 4 × 9 – 92 = 36 – 81 = – 45
∴  10 j[kus ij]	S10	 = 4 × 10 – 102 = 40 – 100 = – 60
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	 n = 10ok¡ in a10	 = S10 – S9 = – 60 – (– 45) 
		  = – 60 + 45 = – 15
...  Sn = 4n – n2 vkSj Sn – 1 = 4(n – 1) – (n – 1)2

	= (n – 1) {4 – n + 1} = (n – 1) (5 – n)
= 5n – n2 – 5 + n 	= 6n – n2 – 5
vc  an	 = Sn – Sn – 1  = (4n – n2) – (6n – n2 – 5)
	= 4n – n2 – 6n + n2 + 5  = 5 – 2n
vr%  S1 = 3
izFke nks inksa dk ;ksx S2	= 4, 	nwljk in a2 = 1
rhljk in a3 = – 1; 	10ok¡ in a10 = – 15
rFkk nok¡ in an = 5 – 2n		 	 mÙkj
iz'u 12. ,sls izFke 40 /ku iw.kk±dksa dk ;ksx Kkr dhft, 
tks 6 ls foHkkT; gSaA
gy % 6 ls foHkkT; /ku iw.kk±dksa dh lwph :
6, 12, 18, 24, 30, .., 40 inksa rd
izFke in a = 6 rFkk lkoZvUrj d = 12 – 6 = 6, n = 40

... 	 izFke n inksa dk ;ksxQy
 
Sn = 

n a n d
2

2 1[ ( ) ]+ −

∴	 izFke 40 inksa dk ;ksxQy

S40	= 

40

2
2 6 40 1 6[ ( ) ]× + −

 
= 20[12 + 39 × 6] 

  	= 20[12 + 234] = 20 × 246 = 4920
vr% 6 ls foHkkT; izFke 40 /ku iw.kk±dksa dk ;ksx = 4920
iz'u 13. 8 ds izFke 15 xq.ktksa dk ;ksx Kkr dhft,A
gy % 8 osG izFke 15 xq.ktksa dh lwph :
8, 16, 24, 32,..., 15 inksa rd
∴	 S	 = 8 + 16 + 24 + 32 + ... + 120 

	= 8[1 + 2 + 3 + 4 + ... + 15]
 
=

 
8

15

2
1 15( )+



  

		
=

 
8

15

2
16×



  

= 8 × 120 = 960

vr% 8 ds izFke 15 xq.ktksa dk ;ksxQy = 960 	 mÙkj

iz'u 14. 0 vkSj 50 ds chp dh fo"ke la[;kvksa dk ;ksx 
Kkr dhft,A

gy % 0 vkSj 50 ds chp dh fo"ke la[;kvksa dh lwph :
1, 3, 5, 7, ......, 49

izFke in a = 1, lkoZvUrj d = 3 – 1 = 2, an = 49
...	 an	= 49

∴ a + (n – 1)d = 49  ⇒ 1 + (n – 1)2 = 49
⇒ (n – 1)2 = 48  ⇒ (n – 1) = 24
∴  n  = 25

A.P. : 1, 3, 5, 7, ...... dk 25 inksa rd ;ksxQy

...	 Sn	 =
 

n a n d
2

2 1[ ( ) ]+ −

S25	= 

25

2
2 1 25 1 2[ ( ) ]× + − × =

 

25

2
2 24 2[ ]+ ×

	
=

 

25

2
2 48[ ]+

 
=

 

25

2
50×  = 625

vr% 0 vkSj 50 ds chp fo"ke la[;kvksa dk ;ksxQy = 625
iz'u 15. fuekZ.k dk;Z ls lEcfU/kr fdlh Bsds esa] ,d 
fuf'pr frfFk ds ckn dk;Z dks foyEc ls iwjk djus ds 
fy,] tqekZuk yxkus dk izko/kku bl izdkj gS : igys 
fnu ds fy, ` 200] nwljs fnu ds fy, ` 250] rhljs 
fnu ds fy, ` 300] bR;kfn] vFkkZr~ izR;sd mÙkjksÙkj 
fnu dk tqekZuk vius ls Bhd igys fnu ds tqekZus ls  
` 50 vf/kd gSA ,d Bsdsnkj dks tqekZus ds :i esa fdruh 
jkf'k vnk djuh iM+sxh] ;fn og bl dk;Z esa 30 fnu dk 
foyEc dj nsrk gS \
gy % fn;k gS] igys] nwljs vkSj rhljs fnu ds foyEc ds fy, 
tqekZuk gS—  ` 200] ` 250] ` 300
vc] tqekZuk vxys fnu ` 50 ds vUrj ls c.k+rk tkrk gS %
∴ ` 200] ` 250] ` 300] ` 350]---- ;g ,d lekUrj 
Js<h gSA
izFke in a = 200; d = 50 vkSj n = 30
30 fnu ds i'pkr~ nh tkus okyh tqekZus dh jkf'k = S30

...	 Sn	 =
 

n a n d
2

2 1[ ( ) ]+ −

	 S30	 =
 

30

2
2 200 30 1 50[ ( ) ( ) ]+ −

		 = 15[400 + 1450] = 15(1850) = 27750
vr% ;fn Bsdsnkj dk;Z esa 30 fnu foyEc djrk gS] rks mls 
tqekZus ds :i esa ` 27,750 nsus gksaxsA	 mÙkj
iz'u 16. fdlh Ldwy ds fo|kfFkZ;ksa dks muds lexz 
'kSf{kd izn'kZu ds fy, 7 udn iqjLdkj nsus ds fy,  
` 700 dh jkf'k j[kh xbZ gSA ;fn izR;sd iqjLdkj vius 
ls Bhd igys iqjLdkj ls ` 20 de gS] rks izR;sd iqjLdkj 
dk eku Kkr dhft,A
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gy % ekuk igyk iqjLdkj ` a gSA
∴	 nwljk iqjLdkj a2	= ` (a – 20)
	 rhljk iqjLdkj a3	= ` a – 20 – 20
		 = ` (a – 40) 
∴ lekUrj Js<h a, (a – 20), (a – 40),... gSA
;gk¡  izFke in = a, lkoZvUrj d = (a – 20) – a = – 20
inksa dh la[;k n = 7 rFkk 7 inksa dk ;ksxQy S7 = 700

rc] Sn	= 

n
2

[2a + (n – 1)d]

⇒ S7	= 

7

2
[2a + (7 – 1)(– 20)]

⇒ 700	=
 

7

2
[2a + 6(– 20)]

 
⇒ 700	 = 

7

2
[2a – 120]

⇒ 700	=
 

7

2
2(a – 60)

 
⇒

 

700

7  
= a – 60

⇒ a	= 100 + 60 = 160
igyk iqjLdkj = ` 160 'ks"k iqjLdkj Øe ls  ` 20-20 de 
gSaA vr% iqjLdkj ` 160, ` 140, ` 120, ` 100, ` 80,  
` 60, ` 40 gSaA			  mÙkj
iz'u 17. ,d Ldwy ds fo|kfFkZ;ksa us ok;q iznw"k.k de 
djus ds fy, Ldwy ds vUnj vkSj ckgj isM+ yxkus ds 
ckjs esa lkspkA ;g fu.kZ; fy;k x;k fd izR;sd d{kk 
dk izR;sd vuqHkkx viuh d{kk dh la[;k ds cjkcj 
isM+ yxk,xkA mnkgj.kkFkZ] d{kk I dk ,d vuqHkkx 1 
isM+ yxk,xk] d{kk II dk ,d vuqHkkx 2 isM+ yxk,xk] 
d{kk III dk ,d vuqHkkx 3 isM+ yxk,xk] bR;kfn vkSj 
,slk d{kk XII rd ds fy, pyrk jgsxkA izR;sd d{kk 
ds rhu vuqHkkx gSaA bl Ldwy ds fo|kfFkZ;ksa }kjk yxk, 
x, dqy isM+ksa dh la[;k fdruh gksxh \
gy % izR;sd d{kk esa rhu vuqHkkx gSaA
d{kk I }kjk yxk, x, dqy isM+ = 3 × 1 = 3
d{kk II }kjk yxk, x, dqy isM+ = 3 × 2 = 6
d{kk III }kjk yxk, x, dqy isM+ = 3 × 3 = 9
d{kk IV }kjk yxk, x, dqy isM+ = 3 × 4 = 12
...........................................................
...........................................................
rc 3, 6, 9, 12, ... ,d lekUrj Js<h curh gSA
;gk¡ a = 3, lkoZvUrj d = 6 – 3 = 3
rc d{kk XII rd ds dqy fo|kfFkZ;ksa }kjk yxk, x, isM+ksa 
dk ;ksxQy = S12

...	 Sn	 = 
n a n d
2

2 1[ ( ) ]+ −
 

∴	 S12	 = 
12

2
2 3 12 1 3[ ( ) ]× + − ×

	 	 = 6[6 + 33] = 6 × 39 = 234
vr% ok;q iznw"k.k dks jksdus ds fy, fo|kfFkZ;ksa }kjk yxk, 
x, isM+ksa dh la[;k 234 gksxhA	mÙkj
iz'u 18. dsUæ A ls izkjEHk djrs gq,] ckjh&ckjh ls dsUæksa 
A vkSj B dks ysrs gq,] f=T;kvksa 0.5 cm, 1.0 cm, 1.5 
cm, 2.0 cm,... okys mrjksÙkj v/kZo`Ùkksa dks [khapdj ,d 
lfiZy (Spiral) cuk;k x;k gS] tSlk fd vkÏfr esa n'kkZ;k 
x;k gSA 13 Øekxr v/kZo`Ùkksa ls cus bl lfiZy dh dqy 

yEckbZ D;k gS \
 

yhft, π =





22
7

gy %

A B

l3
l1

l4

l

l2l

igys v/kZo`Ùk dh f=T;k r1 = 0.5 lseh
nwljs v/kZo`Ùk dh f=T;k r2 = 1.0 lseh
rhljs v/kZo`Ùk dh f=T;k r3 = 1.5 lseh
pkSFks v/kZo`Ùk dh f=T;k r4 = 2.0 lseh
-------------------------------------------------
-------------------------------------------------
13osa v/kZo`Ùk dh f=T;k r13 = ?
	 izFke in (r1)	= r = 0.5 lseh 
	 lkoZvUrj d	= 1.0 – 0.5 = 0.5 lseh
	 inksa dh la[;k n	= 13
∴	 r13	 = r + (n – 1)d = 0.5 + (13 – 1) × 0.5
	 	 = 0.5 + 12 × 0.5 = 0.5 + 6.0 = 6.5 = 6.5 lseh
bu v/kZo`Ùkksa dh o`Ùkh; ifjf/k;k¡ : πr1, πr2, πr3, ..., πr13
∴ 13 Øekxr v/kZo`Ùkksa ls cus lfiZy dh yEckbZ
	 	 = πr1 + πr2 + πr3 + πr4 + ... + πr13
		  = π[r1 + r2 + r3 + r4 + ... + r13]
		  = π[0.5 + 1.0 + 1.5 + 2.0 + ... + 6.5]

		
=

 
π 13

2
0 5 6 5( . . )+



  

lw= ls  S n a ln = +



2

[ ]
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=

 
π 13

2
7 0×





.

 
=

 

22

7

13

2
7× ×

 
= 143

vr% lfiZy dh yEckbZ = 143 lseh	 mÙkj
iz'u 19. 200 yV~Bksa (logs) dks.ksjh osG :i esa bl izdkj 
j[kk tkrk gS % lcls uhps okyh iafDr esa 20 yV~Bs] mlls 
vxyh iafDr esa 19 yV~Bs] mlls vxyh iafDr esa 18 yV~Bs] 
bR;kfn (nsf[k, vko`Gfr)A ;s 200 yV~Bs fdruh iafDr;ksa 
esa j[ks x, gSa rFkk lcls mGijh iafDr esa fdrus yV~Bs gSa\

gy % ;gk¡ Sn = 200, a1 = 20, a2 = 19, a3 = 18
               d = 19 – 20 = 18 – 19 = – 1
ekuk iafDr;ksa dh la[;k = n

	 Sn =	

n
2

[2a + (n – 1) × d]

	
200 =

	

n
2

[2 × 20 + (n – 1) × – 1]

gy djus ij]
∴ n = 25  ;k  n = 16
vr% iafDr;ksa dh la[;k 25 ;k 16 gksxhA
a25	= a + (n – 1)d = 20 + (24) × (– 1) = – 4,

tks fd lEHko ugha gSA
a16	= a + (n – 1)d = 20 + 15 × (– 1) =  5
vr% 16 iafDr;k¡ gSa rFkk lcls mGijh iafDr esa 5 yV~Bs j[ks 
x;s gSaA	 		  mÙkj
iz'u 20. ,d vkyw nkSM+ (potato race) esa] izkjfEHkd 
LFkku ij ,d ckYVh j[kh gqbZ gS] tks igys vkyw ls 5 ehVj 
dh nwjh ij gS rFkk vU; vkyqvksa dks ,d lh/kh js[kk esa 
ijLij 3 ehVj dh nwfj;ksa ij j[kk x;k gSA bl js[kk ij 
10 vkyw j[ks x, gSa] tSlk fd fp= esa fn[kk;k x;k gSA

izR;sd izfr;ksxh ckYVh ls pyuk izkjEHk djrh gS]  
fudVre vkyw dks mBkrh gS] mls ysdj okil vkdj 
nkSM+dj ckYVh esa Mkyrh gS] nwljk vkyw mBkus ds fy, 
okil nkSM+rh gS] mls mBkdj okil ckYVh esa Mkyrh gS] 
vkSj og ,slk rc rd djrh jgrh gS] tc rd lHkh vkyw 
ckYVh esa u vk tk,¡A blesa izfr;ksxh dks dqy fdruh 

nwjh nkSM+uh iM+sxh \
gy % igys vkyw dh ckYVh ls nwjh = 5 ehVj
nwljs vkyw dh ckYVh ls nwjh  = (5 + 3) = 8 ehVj
rhljs vkyw dh ckYVh ls nwjh = (8 + 3) = 11 ehVj
pkSFks vkyw dh ckYVh ls nwjh  = (11 + 3) = 14 ehVj

 ,d ckj ckYVh ls pydj vkyw dks mBkuk iM+rk gS vkSj 
mls fQj ckYVh esa okil Mkyuk iM+rk gSA
∴ igyk vkyw mBkus ds fy, r; dh xbZ nwjh
	 	= 2 × 5 = 10 ehVj
mÙkjksÙkj vkyqvksa ds chp dh nwjh = 3 ehVj
∴ nwljk vkyw mBkus ds fy, r; dh xbZ nwjh
		 = 2 × 8 = 16 ehVj
rhljk vkyw mBkus ds fy, r; dh xbZ nwjh
	 	= 2 × 11 = 22 ehVj
pkSFkk vkyw mBkus ds fy, r; dh xbZ nwjh
	 	= 2 × 14 = 28 ehVj
vkSj ;g izfØ;k pyrh jgrh gSA blls Li"V gS fd ;g fLFkfr 
,d A.P. cu tkrh gSA
10 eh-] 16 eh-] 22 eh-] 28 eh-]------ 10 inksa rd
∴  a = 10;  d	= 16 – 10 = 6 ; n = 10
izfr;ksxh dks dqy nwjh nkSM+uh iM+sxh = S10
...  Sn	= 

n a n d
2

2 1[ ( ) ]+ −

⇒  S10	= 

10

2
2 10 10 1 6[ ( ) ]× + − ×

	= 5[20 + 9 × 6] = 5[20 + 54] 	= 5 × 74 = 370 ehVj
vr% izfr;ksxh }kjk pyh nwjh = 370 ehVj	 mÙkj

iz'ukoyh 5.4 (,sfPNd *)

[;g iz'ukoyh ijh{kk dh n`f"V ls ugha gSA vr% bls Nk= 
vH;kl gsrq Lo;a djsaA]

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. lekUrj Js.kh 7, 5, 3, 1, – 1, – 3, ... dk lkoZ-
vUrj Kkr dhft;sA
gy % lkoZvUrj = 5 – 7 = – 2.

iz'u
 

2. lekUrj Js.kh 
1 3

3
3 2

3a
a

a
a

a
, ,− −

 
(a ≠ 0)  

ds fy, lkoZvUrj Kkr dhft,A
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gy % lkoZvUrj d 	= a2 – a1 
( )3

3

− a
a  – 

1
a

	

iz'u 3. fuEu lw=ksa ls ifjHkkf"kr vuqØeksa ds igys rhu 
inksa dks fyf[k,—
	(i) an = 3n + 2               (ii) an = n2 + 1
ladsr % (i) 	 an	 = 3n + 2� (n = 1, 2, 3 j[kus ij)
	 a1	 = 5, a2 = 8, a3 = 11
(ii) 	 an	 = n2 + 1
	 a1	 = 2, a2 = 5,  a3 = 10
iz'u 4. ;fn an = 9 – 5n ,d lekUrj Js.kh (A.P.) dk 
nok¡ in gS] rks lkoZvUrj fyf[k,A
ladsr % 	 d	= a2 – a1

iz'u 5. ;fn ,d lekUrj Js.kh ds rhu Øekxr in
 

4
5

, 

a, 2 gS] rks a dk eku fyf[k,A
ladsr % 	lkeUrj Js.kh esa a2 – a1 = a3 – a2

	
a − 4

5 	
= 2 – a

iz'u 6. lekUrj Js.kh 7, 4, 1, – 2, .... dk 26ok¡ in 
fyf[k,A
ladsr % 26ok¡ in % 	a26 = a + 25d
iz'u 7. A.P., – 17, – 12, – 7, ..... esa 11ok¡ in Kkr 
dhft,A
ladsr% 11ok¡ in % 	a11	= a + 10d
iz'u 8. A.P. 13, 8, 3, ..... ds izFke 20 inksa dk ;ksx 
Kkr dhft,A

ladsr %  Sn	= n
2

[2a + (n – 1)d]
	

iz'u 9. 7 ds izFke 12 xq.ktksa dk ;ksx Kkr dhft,A

ladsr %
 	

S12	 =
 

n
2

(igyk in + vafre in)

iz'u 10. lekUrj Js.kh 4, 1, – 2, – 5, ... ds vxys 2 
in fyf[k,A
ladsr % lekUrj Js.kh ds 	
a = 4, d = 1 – 4 = – 3
iz'u 11. lekUrj Js.kh 3, 5, 7, 9, ..., 201 dk vUr ls 
5ok¡ in fyf[k,A
ladsr %  var ls 5ok¡ in	= vafre in ls 4 in igys
iz'u 12. 	,d dkj A LFkku ls B LFkku ij 260 fdeh nwjh 
65 fdeh@?kaVk leku xfr ls lHkh 13 gjs ;krk;kr flX-
uyksa dks ikj djrh gSA Hkkjh ;krk;kr ds dkj.k ;g izFke 
flXuy ij 4 feuV] nwljs flXuy ij 7 feuV] rhljs 
flXuy ij 10 feuV ,oa blh izdkj rsjgosa flXuy ij 40 

feuV #drh gSA LFkku B rd igq¡pus esa bls dqy fdruk 
le; gksxkA mi;qDr xf.krh; fof/k ls gy dhft,A
ladsr % fcuk #ds le;

	 le;	=
 

nwjh
pky  

=
 

260

65  
= 4 ?kaVs

#dus dk le; % flXuyksa ij :dus dk le; A.P. esa gSA
	 vafre in a13	= a + 12 d
#dus dk oqGy le; %

	 Sn	= 

n
2

(igyk in + vafre in)

	 oqGy le;	= 4 ?kaVs + 4 ?kaVs 46 feuV
iz'u 13. fl¼ dhft, fd vuqØe 9, 12, 15, 18, ... 
,d lekUrj Js.kh gS rFkk bldk 16ok¡ in rFkk O;kid 
in Kkr dhft,A
ladsr % lekUrj Js.kh ds fy, lkoZvUrj cjkcj gksuk pkfg,A
	 a16	= a + 15d = 
O;kid in (nok¡ in)
	 an	= a + (n – 1)d 
	iz'u 14. A.P. 17, 15, 13 ds fdrus in fy, tk,¡ rkfd 
mudk ;ksx 81 gksA
ladsr % a = 17, d = 15 – 17 = – 2, Sn = 81

	 Sn	= 

n
2

[2a + (n – 1)d]

iz'u 15. ;rsUæ us vius cpr [kkrs esa igys fnu  
` 25, nwljs fnu ̀  30 rFkk rhljs fnu ̀  35 dh cpr dhA 
;fn og bl rjg ls cpr djuk tkjh j[krk gS rks fdrus 
fnuksa esa og ` 2125 cpk ik;sxkA
ladsr % eku ysa oqGy fnuksa dh la[;k = n
	 oqGy cpr Sn	= 2125
AP ds ;ksx dk lw=µ

	 Sn	= 
n
2  

[2a + (n – 1)d]

iz'u 16. ;fn fdlh A.P. ds izFke 12 inksa dk ;ksx 468 
gS rFkk bldk lkoZvarj 6 gS] rks 10ok¡ in Kkr dhft,A

ladsr % 	 Sn	= n
2

[2a + (n – 1)d]  ;k

	 468	=
 

12

2
2 11 6[ ( )]a +

iz'u 17. 1 ls 100 rd ds e/; dh 6 ls foHkkftr gksus 
okyh la[;kvksa dk ;ksxQy Kkr dhft,A
ladsr % 6 ls foHkkftr gksus okyh la[;k,¡ % 6, 12, 18, .... 96

;ksxiGy 
	

Sn	 =
 

n
2

(igyk in + vafre in)
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iz'u 18. ml A.P. ds izFke 15 inksa dk ;ksx Kkr dhft,] 
ftldk ik¡pok¡ vkSj uok¡ in Øe'k% 26 vkSj 42 gSA
ladsr %      ik¡pok¡ in % 	a5 = a + 4d = 26 � ...(i)
	 uok¡ in %   a9 	= a + 8d = 42 � ...(ii)
inksa dk ;ksx 

	 Sn	 =
 

n
2

[2a + (n – 1)d]

fucU/kkRed iz'u
iz'u 1. ,d lekUrj Js.kh dk 14ok¡ in mlosG 8osa in 
dk nqxuk gSA ;fn mldk NVk in – 8 gS] rks mlosG izFke 
20inksa dk ;ksxQy Kkr dhft,A
ladsr % 	 a14	 = 2 × a8  rFkk a6 = a + 5d = – 8
	 a + 13d 	= 2(a + 7d) = 2a + 14d

Sn	= 

n
2

[2a + (n – 1)d]
 

iz'u 2. nks vadksa okyh fdruh la[;k,¡ 5 ls foHkkT; gSaA
ladsr % 10, 15, 20, 25, ...., 95
iz'u 3. ;fn ,d lekUrj Js.kh dk r`rh; in 7 gS rFkk 
lkrok¡ in] r`rh; in ds rhu xquk ls nks vf/kd gS] rks 
mlds izFke 20 inksa dk ;ksxQy Kkr dhft,A
ladsr % a7 = 3a3 + 2 
gy djus ij] 		  a = –1, d = 4
izFke 20 inksa dk ;ksx

	 S20 	= 

20

2

[2 × (– 1) + 19(4)]

	  	= 10[– 2 + 76] = 10[74] = 740 
iz'u 4. fdlh lekUrj Js.kh dk 17ok¡ in blds 8osa in 
ds nqxqus ls 5 vfèkd gSA ;fn bl lekarj Js<h dk 11ok¡ 
in 43 gS] rks bldk nok¡ in Kkr dhft,A
ladsr% a17 	= 2a8 + 5
	  a + 16d 	= 2(a + 7d) + 5
	 a + 10d 	= 43� ...(ii)
	iz'u 5. fn[kkb, fd ,d lekUrj Js.kh ftldk izFke 
in a, nwljk in b, vkSj vfUre in c gS] dk ;ksx 
( )( )

( )
a c b c a

b a
+ + −

−
2

2  
gSA

ladsr % an = a + (n – 1)d
	 c	 = a + (n – 1)(b – a)

Sn	= 

n
2

(a + c);  Sn=
 

( )

( )

( )b c a
b a

a c+ −
−






× +2

2

iz'u
 
6. 	;fn ,d lekUrj Js.kh dk mok¡ in

 
1
n  

rFkk 

nok¡ in
 

1
m  

gks] rks n'kkZb, fd mn inksa dk ;ksxQy
 

1
2

1( )mn +  gksxkA

ladsr % 	a + (m – 1)d	= 
1
n

 rFkk a + (n – 1)d = 
1
m

mn inksa dk ;ksxµ
 
	Smn	= 

mn
2

[2a + (mn – 1)d]
	

l l

f=Hkqt6
iz'ukoyh 6.1

iz'u 1. dks"Bdksa esa fn, x, 'kCnksa esa ls lgh 'kCnksa dk 
iz;ksx djrs gq,] fjDr LFkkuksa dks Hkfj, %
(i) lHkh o`Ùk .......... gksrs gSaA (lok±xle] le:i)
(ii) lHkh oxZ .......... gksrs gSaA (le:i] lok±xle)
(iii) lHkh .......... f=Hkqt le:i gksrs gSaA
	 (lef}ckgq] leckgq)
(iv) Hkqtkvksa dh leku la[;k okys nks cgqHkqt le:i gksrs gSa] 
;fn (a) muosG laxr dks.k .......... gksa rFkk (b) mudh laxr 
Hkqtk,¡ .......... gksaA 	 (cjkcj] lekuqikrh)
gy % (i) le:i]   (ii) le:i]    (iii) leckgq] 
       (iv) (a) cjkcj] (b) lekuqikrhA

iz'u 2. fuEufyf[kr ;qXeksa osG nks fHkUu&fHkUu mnkgj.k 
nhft, :
(i) le:i vko`Gfr;k¡A

(ii) ,slh vko`Gfr;k¡ tks le:i ugha gSaA

gy % (i) 1. leckgq f=Hkqtksa dk ;qXe le:i vko`Gfr;k¡ gaSA

2. oxks± dk ;qXe le:i vko`Gfr;k¡ gSaA

(ii) 1. ,d f=Hkqt vkSj ,d prqHkqZt ,slh vko`Gfr;ksa dk ;qXe 
cukrh gSa tks le:i ugha gSaA

2. ,d oxZ vkSj ,d leprqHkqZt ,slh vko`Gfr;ksa dk ;qXe 
cukrh gSa tks le:i ugha gSaA

iz'u 3. crkb, fd fuEufyf[kr prqHkqZt le:i gSa ;k 
ugha %
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gy % nksuksa prqHkqZt le:i ugha gSa D;ksafd muosG laxr dks.k 
cjkcj ugha gSaA

iz'ukoyh 6.2
iz'u 1. vko`Gfr (i) vkSj (ii) esa DE || BC gSA (i) esa] EC 
vkSj (ii) esa AD Kkr dhft,A	 (CBSE 2019)

1.5 cm
D

E

A

B C

3 cm

1 cm

(i)

D

E

A

B

C

5.4 cm

7.2 cm

(ii)

1.8 cm

vFkok
;fn ∆ABC es a  DE || BC g S] AD = 1.5 lseh,  
BD = 3 lseh rFkk AE = 1 lseh gks] rks EC Kkr dhft,A

gy % (i) ∆ABC esa]

                 	 DE 	|| BC	 (fn;k gS)
(vk/kkjHkwr lekuqikfrd izes; ls)

	

AD
DB 	

=
 

AE
EC  

⇒
 

15

3

·

 
=

 

1
EC

⇒ 	 EC	=
 

3

15·  
⇒ EC = 2 lseh	

(ii) ∆ABC esa]	 DE	|| BC
(vk/kkjHkwr lekuqikfrd izes; ls)

	

AD
DB 	

=
 

AE
EC  

⇒
 

AD
7 2.  

=
 

1 8

5 4

.

.

⇒	 AD	=
 

1 8

5 4
7 2

.

.
.×

 
⇒ AD =

 

7 2

3

.

∴	 AD	= 2.4 lseh 	 mÙkj
iz'u 2. fdlh ∆PQR dh Hkqtkvksa PQ vkSj PR ij ozGe'k% 
fcUnq E vkSj F fLFkr gSaA fuEufyf[kr esa ls izR;sd fLFkfr 
osG fy,] crkb, fd D;k EF || QR gS %
(i)	 PE = 3.9 lseh] EQ = 3 lseh]
	 PF = 3.6 lseh vkSj FR = 2.4 lsehA
(ii)	 PE = 4 lseh] QE = 4.5 lseh
	 PF = 8 lseh vkSj RF = 9 lsehA

(iii)	 PQ = 1.28 lseh] PR = 2.56 lseh]
	 PE = 0.18 lseh vkSj PF = 0.36 lsehA
gy % ∆PQR esa nks fcUnq E vkSj F ozGe'k% 
PQ vkSj PR Hkqtkvksa ij fLFkr gSaA

(i) PE = 3·9 lseh] EQ = 3 lseh] PF 
= 3.6 lseh vkSj FR = 2.4 lseh] 

 

PE
EQ  

=
 

39

3

·

 
= 1.3 lseh

rFkk 
PF
FR  

=
 

3 6

2 4

.

.  
=

 

36

24

3

2
=

 
= 1.5 lseh

	

PE
EQ  

≠
 

PF
FR

vr% EF, QR osG lekUrj ugha gSA	 mÙkj
(ii) PE = 4 lseh] QE = 4.5 lseh] PF = 8 lseh vkSj  
RF = 9 lseh

	

PE
QE 	

=
 

4

4 5.  
=

 

40

45

8

9
=

	
...(1)

rFkk 
	

PF
RF 	

=
 

8

9  
	 ...(2)

lehdj.k (1) o (2) ls]

              	

PE
QE 	

=
 

PF
RF

(vk/kkjHkwr vkuqikfrdrk izes; osG foykse ls)
vr%	 EF 	|| QR	 mÙkj
(iii) PQ = 1.28 lseh] PR = 2.56 lseh] PE = 0.18 lseh] 
PF = 0.36 lseh
EQ = PQ – PE 	= 1.28 – 0.18 = 1.10 lseh

FR = PR – PF 	= 2.56 – 0.36 = 2.20 lseh

     

PE
EQ 	

=
 

0 18

1 10

18

110

9

55

.

.
= =

	
...(1)

rFkk
  

PF
FR 	

=
 

0 36

2 20

36

220

9

55

.

.
= =

	
...(2)

lehdj.k (1) o (2) ls]
 

PE
EQ  

=
 

PF
FR

 (vk/kkjHkwr vkuqikfrdrk izes; osG foykse ls) 

vr%	 EF	|| QR 	 mÙkj

iz'u 3. fuEu vko`Gfr esa] ;fn LM || CB vkSj LN || CD 

gks] rks fl¼ dhft, fd AM
AB

= AN
AD

 gSA

P

E F

Q R
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A

D

C

N

M

B

L

gy % ∆ABC esa] ML || BC	 (fn;k gS)
...

                  	

AM
MB 	

=
 

AL
LC 	

...(i)

(vk/kkjHkwr lekuqikfrd izes; ls)
\  iqu% ∆ADC esa]
	                     LN	 || DC	 (fn;k gS)

	

AN
ND 	

=
 

AL
LC 	

...(ii)

(vk/kkjHkwr vkuqikfrdrk izes; ls)

vr% (i) vkSj (ii) ls] 
	

AM
MB 	

= 
AN
ND  

;k
 

MB
AM  

=
 

ND
AN

⇒
 

MB
AM

+1
 
=

 

ND
AN

+1
 

⇒
   

MB AM
AM
+

	
=

 

ND AN
AN
+

 
⇒

  

AB
AM

=
 

AD
AN

vr%  AM
AB  

=
 

AN
AD  	

bfr fl¼e~A

iz'u 4. fuEu fp= esa] DE || AC vkSj DF || AE gSA fl¼ 

dhft, fd
 

BF
FE

= BE
EC

 gSA

gy % fn;k gS % ∆ABC esa Hkqtk AB 

ij ,d fcUnq D gS vkSj Hkqtk BC 

ij nks fcUnq E o F gSaA js[kk[k.M 

DF, DE o AE [khaps x;s gSaA

fl¼ djuk gS %
 

BF
FE

BE
EC

=

miifÙk % ∆BCA esa] 	 DE	|| AC	   (fn;k gS)

\
 	   

BE
EC 	

=
 

BD
DA 	

...(i)

(vk/kkjHkwr lekuqikfrd izes; ls)
iqu% ∆BEA esa] 	 DF	|| AE	  (fn;k gS)

\ 	
 

BF
FE 	

= BD
DA 	

...(ii)

(vk/kkjHkwr lekuqikfrd izes; ls)

lehdj.k (i) o (ii) ls]

	  

BF
FE 	

=
 

BE
EC 	

bfr fl¼e~A

iz'u 5. fuEu fp= esa] DE 
|| OQ vkSj DF || OR gSA 
n'kkZb, fd EF || QR gSA
gy % fn;k gS % nh xbZ vko`Gfr esa 
DE || OQ rFkk DF || OR gSA

fl¼ djuk gS :  EF || QR
miifÙk % ∆POQ esa]

   DE || OQ

  

PE
EQ  

=
 

PD
DO 		

...(i)

                  (vk/kkjHkwr vkuqikfrdrk izes; ls)
iqu% ∆POR esa]	 DF	 || OR

	  

PF
FR 	

=
 

PD
DO 	

...(ii)

(vk/kkjHkwr vkuqikfrdrk izes; ls)

lehdj.k (i) o (ii) ls] 
 

PE
EQ  

=
 

PF
FR

vc ∆PQR esa]
 

PE
EQ 	

=
 

PF
FR  

(vk/kkjHkwr vuqikfrdrk izes; osG foykse ls)
∴    EF || QR             bfr fl¼e~A

iz'u 6. fuEu fp= esa] ozGe'k% OP, 
OQ vkSj OR ij fLFkr fcUnq A, 
B vkSj C bl izdkj gSa fd AB || 
PQ vkSj AC || PR gSA n'kkZb, fd 
BC || QR gSA
gy % fn;k gS % ∆PQR esa fcUnq A, B vkSj C ozGe'k% OP, 
OQ vkSj OR ij bl izdkj fLFkr gSa fd AB || PQ vkSj 
AC || PR
fl¼ djuk gS : BC || QR
miifÙk % ∆PQO esa] 	 AB  || PQ 	 (fn;k gS)

	  

OA
AP  

=
 

OB
BQ 	      

...(i)

(vk/kkjHkwr lekuqikfrd izes; ls) iqu% ∆PRO esa]
	  AC	 || PR

A

B C

D

EF

P

E F

Q R

O

D

P

Q R

O

A

B C
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OA
AP 	

=
 

OC
CR 	

...(ii)

(vk/kkjHkwr lekuqikfrd izes; ls) lehdj.k (i) o (ii) ls]

	

OB
BQ 	

=
 

OC
CR 	

(vk/kkjHkwr lekuqikfrd izes; osG foykse ls)
∆CQR esa]	   BC || QR.	bfr fl¼e~A
iz'u 7. izes; 6·1 dk iz;ksx djrs gq, fl¼ dhft, fd 
,d f=Hkqt dh ,d Hkqtk osG e/;&fcUnq ls gksdj nwljh 
Hkqtk osG lekUrj [khaph xbZ js[kk rhljh Hkqtk dks lef}
Hkkftr djrh gSA (;kn dhft, fd vki bls d{kk IX esa 
fl¼ dj pqosG gSaA)		
gy %  fn;k gS % ∆ABC esa_ D, AB dk e/;&fcUnq gS vFkkZr~ 
AD = DB gSA
BC osG lekUrj js[kk l, AB o AC 
dks ozGe'k% D rFkk E fcUnq ij 
izfrPNsn djrh gSA

fl¼ djuk gS % E, AC dk e/;& fcUnq gSA

miifÙk %  ... D, AB dk e/;&fcUnq gSA	 (fn;k gS)
∴ 	  AD 	= DB	  

	

AD
BD 	

= 1	 ...(i)

∆ABC esa]         	 DE	 || BC

	

AD
DB 	

=
 

AE
EC

(vk/kkjHkwr lekuqikfrd izes; ls)

	    1	 =
 

AE
EC �

[leh- (i) osG iz;ksx ls]

	  AE	 = EC
∴ E, AC dk e/;&fcUnq gSA	 bfr fl¼e~A
iz'u 8. izes; 6·2 dk iz;ksx djrs gq, fl¼ dhft, 
fd ,d f=Hkqt dh fdUgha nks Hkqtkvksa osG e/;&fcUnqvksa 
dks feykus okyh js[kk rhljh Hkqtk osG lekUrj gksrh gSA  
(;kn dhft, fd vki d{kk IX esa ,slk dj pqosG gSaA)
gy % fn;k gS : ∆ABC esa] AB rFkk 
AC osG e/;& fcUnq ozGe'k % D vkSj 
E gSa vFkkZr~ AD = BD vkSj AE = 
EC gSaA D dks E ls feyk;kA

fl¼ djuk gS % 	 DE	|| BC

miifÙk % D, AB dk e/;&fcUnq gS
\ 	 AD	= BD	 (fn;k gS)

⇒
                  	

AD
BD

	= 1	 ...(i)

E, AC dk e/;&fcUnq gSA
∴	 AE	= EC

⇒                  
	

AE
EC 	

= 1	 ...(ii)

lehdj.k (i) o (ii) ls]

⇒
              	

AD
BD 	

=
 

AE
EC

(vk/kkjHkwr lekuqikfrdrk izes; osG foykse ls)
∴	 DE	 || BC	 bfr fl¼e~A
iz'u 9. ABCD ,d leyEc gS ftlesa AB || DC gS rFkk 
blosG fod.kZ ijLij fcUnq O ij izfrPNsn djrs gSaA n'kkZb, 

fd
 

AO
BO

= CO
DO  

gSA	

A B

CD

E
O

gy % fn;k gS % leyEc prqHkqZt ABCD gS ftlesa AC vkSj 
BD nks fod.kZ gSa] tks ijLij O fcUnq ij dkVrs gSaA

fl¼ djuk gS %
 

AO
BO

CO
DO

=
  

jpuk % O ls tkrh gqbZ OE || CD [khaphA
miifÙk % ∆ADC esa] OE || DC

	

AE
ED 	

=
 

AO
CO  

	  ...(i)

(vk/kkjHkwr lekuqikfrd izes; ls)
leyEc prqHkqZt ABCD esa]  AB || CD
\ 	  OE	|| CD	 (jpuk ls)
	  OE	|| AB
vc ∆ADB esa]	 OE	|| AB
ED
AE  

=
 

DO
BO   

⇒
  

AE
ED

=
 

BO
DO 	

 ...(ii)

lehdj.k (i) o lehdj.k (ii) ls]
 

AO
CO

=
 

BO
DO

⇒       	 AO × DO	= BO × CO

⇒
	

AO
BO 	

=
 

CO
DO 	

bfr fl¼e~A

D

A

B C

lE
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iz'u 10. ,d prqHkZqt ABCD 
osG fod.kZ ijLij fcUnq O ij 
bl izdkj izfrPNsn djrs gSa fd 
AO
BO

= CO
DO  

gSA n'kkZb, fd 

ABCD ,d leyEc gSA
gy % fn;k gS % ABCD ,d prqHkqZt gS ftlosG fod.kZ AC 
rFkk BD fcUnq O ij ,d&nwljs dks bl izdkj izfrPNsn 
djrs gSa fd

	

AO
BO 	

=
 

CO
DO

fl¼ djuk gS % ABCD ,d leyEc gSA
jpuk % O ls OE || DC [khaphA
miifÙk % ∆BDC esa] 	OE	|| DC

	

BO
DO 	

=
 

BE
EC 	

...(i)

ijUrq fn;k gS]
 

AO
BO 	

=
 

CO
DO  

⇒
 

AO
CO

=
 

BO
DO 	

...(ii)

lehdj.k (i) o (ii) ls] 
	

AO
CO  

=
 

BE
EC  

⇒
  

CO
AO  

=
 

EC
BE

∴	 OE	|| AB
(vk/kkjHkwr vkuqikfrd izes; osG foykse ls)

blh izdkj] OE || CD ⇒ AB || CD
vr % ABCD ,d leyEc gSA 	 bfr fl¼e~A

iz'ukoyh 6.3
iz'u 1. crkb, fd fuEu vko`Gfr;ksa esa fn, x, f=Hkqtksa osG 
;qXeksa esa ls dkSu&dkSu ls ;qXe le:i gSaA ml le:irk 
dLkkSVh dks fyf[k, ftldk iz;ksx vkius mÙkj nsus esa 
fd;k gS rFkk lkFk gh le:i f=Hkqtksa dks lkaosGfrd :i 
esa O;Dr dhft,A

60°

80° 40°

A

B C

P

Q R

80°

60°

40°

(i)

A

B C

P

Q R

2
3

2.5 4

5
6

(ii)

  P

L

M 2

32.7

D

E F

4

5

6

(iii)
M

N L

70°

5
2.5

P

Q R

5

10

70°

(iv)

80°

D

E F

5

6

A

B C

80°

2.5

3

(v)
D

E F

70°

80°

P

Q R

80° 30°

(vi)
gy % (i) ∆ABC rFkk ∆PQR esa] ∠A = ∠P (izR;sd 60°)_  
∠B = ∠Q (izR;sd 80°)_ ∠C = ∠R (izR;sd 40°)
A-A-A le:irk dlkSVh ls, ∆ABC ~ ∆PQR
(ii) ∆ABC rFkk ∆QRP esa]
AB
QR  

=
 

2

4

1

2
= ;

 

AC
QP 	

=
 

3

6

1

2
= ;

 
BC
RP

=
 

2 5

5

1

2

. =

vr%
 

AB
QR 	

=
 

AC
QP  

=
 

BC
RP

= 1

2  
S-S-S le:irk dlkSVh ls, ∆ABC ~ ∆QRP
(iii) ∆LMP rFkk ∆DEF esa,
MP
DE  

=
 

2

4

1

2
= ;

 	

PL
DF 	

=
 

3

6

1

2
= ;

 

LM
EF

=
 

2 7

5

27

50

. =

;gk¡
	

MP
DE 	

=
 

PL
DF

LM
EF

¹

A B

CD

EO
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... nksuksa f=Hkqtksa dh Hkqtk,¡ lekuqikr esa ugha gSaA
∴ nksuksa f=Hkqt le:i ugha gSaA
(iv) ∆MNL	rFkk ∆QPR esa]

	

ML
QR 	

=
 

5

10

1

2
=

	 ∠M	 = ∠Q = 70°

	

MN
PQ  	

=
 

2 5

5

1

2

· =

S-A-S le:irk dlkSVh ls, ∆MNL ~ ∆QPR

(v) ∆ABC rFkk ∆DEF esa]
 

AB
DF

=
 

2 5

5

1

2

. =

BC
EF  

=
 

3

6

1

2
=

        
∠B	 ≠ ∠F  [...  ∠B vKkr gS]

vr% nksuksa f=Hkqt le:i ugha gSaA
(vi) ∆DEF esa] ∠D = 70°, ∠E = 80°
...   	 ∠D + ∠E + ∠F	= 180°
∴   	  70° + 80° + ∠F	= 180° 
	 ⇒	∠F = 180° – 70° – 80°
∴	 ∠F	= 30°
∆PQR esa] ∠Q	= 80°, ∠R = 30°
...	     ∠P + ∠Q + ∠R	= 180°
⇒  ∠P + 80° + 30°	= 180° ⇒ ∠P = 180° – 80° – 30°
∴	  ∠P	= 70°
∆DEF ,oa ∆PQR ls] 	∠D = ∠P  (izR;sd 70°)
∠E = ∠Q  	(izR;sd 80°)_ ∠F = ∠R  (izR;sd 30°)
A-A-A le:irk dlkSVh esa] ∆DEF ~ ∆PQR.
iz'u 2. fuEu vko`Gfr es a] 
∆ODC ~ ∆OBA, ∠BOC 
= 125° vkSj ∠CDO = 70° 
gSA ∠DOC, ∠DCO vkSj 
∠OAB Kkr dhft,A
gy % ∠BOC = 125° ; ∠CDO = 70°
...  DOB ,d ljy js[kk gS
... 	 ∠DOC + ∠COB	 = 180°
      ⇒ ∠DOC	= ∠180° – ∠COB 
      ⇒ 	∠DOC = 180° – 125°
∴  ∠DOC = 55°
vr% ∠DOC	= ∠AOB = 55°        ('kh"kkZfHkeq[k dks.k)
∆DCO esa] 	∠D + ∠O + ∠C = 180°
⇒ 70° + 55° + ∠C	= 180° ⇒ ∠C = 180° – 70° – 55°
∴ ∠C = 55° vFkkZr~  ∠DCO = 55°

...  ∆ODC ~ ∆OBA	(fn;k gS)
∴  ∠DCO = ∠OAB
(...  nks le:i f=Hkqt osG laxr dks.k cjkcj gksrs gSa)
	 ∠OAB	 = 55°
vr% 	∠DOC = 55°; ∠DCO = 55°	vkSj ∠OAB = 55° 

mÙkj
iz'u 3. leyEc ABCD, ftlesa AB || DC gS] osG fod.kZ 
AC vkSj BD ijLij O ij izfrPNsn djrs gSaA nks f=Hkqtksa 
dh le:irk dlkSVh dk iz;ksx djrs gq,] n'kkZb, fd 
OA
OC

OB
OD

=
 
gSA

gy % fn;k gS % ABCD ,d 
leyEc gS ftlesa AB || CD rFkk 
mlosG fod.kZ AC vkSj BD fcUnq 
O ij dkVrs gSaA

fl¼ djuk gS %
 

OA
OC

OB
OD

=

miifÙk % AB || CD vkSj AC fr;Zd js[kk gSA
          ∠OAB = ∠OCD 	 (,dkUrj dks.k ;qXe)
vkSj     ∠AOB = ∠COD 	 ('kh"kkZfHkeq[k dks.k)
vc     ∆AOB vkSj ∆COD esa]
          ∠OAB = ∠OCD rFkk ∠AOB =  ∠COD
f=Hkqtksa dh le:irk osG mixq.k/keZ A-A ls]
          ∆AOB ~ ∆COD

∴       
 

OA
OC  

=
 

OB
OD 	

(Hkqtkvksa dh vkuqikfrdrk ls)

bfr fl¼e~A

iz'u 4. vko`Gfr esa 
QR
QS

= QT
PR  

rFkk ∠1 = ∠2 gSA n'kkZb, 

fd ∆PQS ~ ∆TQR gSA
gy % fn;k gS % nh xbZ vko`Gfr esa]

 

QR
QS

QT
PR

=
 
rFkk ∠1 = ∠2

fl¼ djuk gS % ∆PQS ~ ∆TQR
miifÙk % ∆PQR esa] 	  ∠1 = ∠2	 (fn;k gS)
...                	  PR	= PQ

(cjkcj dks.kksa dh lEeq[k Hkqtk,¡ cjkcj gksrh gSa)

	

QR
QS 	

=
 

QT
PR  	

(fn;k gS)

	

QR
QS 	

=
 

QT
PQ  	

(... PR = PQ)

A B

CD

O

70°

125°

A B

CD

O

A B

CD

O
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⇒
  

QS
QR  

=
 

PQ
QT

∆PQS vkSj ∆TQR esa]

	

QS
QR 	

=
 

PQ
QT

	 ∠1 	= ∠1 	 (mHk;fu"B)

S-A-S le:irk dlkSVh ls]

	 ∆PQS 	~ ∆TQR	 bfr fl¼e~A

iz'u 5. ∆PQR dh Hkqtkvksa PR 
vkSj QR ij ozGe'k% fcUnq S vkSj T 
bl izdkj fLFkr gSa fd ∠P = ∠RTS 
gSA n'kkZb, fd ∆RPQ ~ ∆RTS  gSA
gy % fn;k gS % ∆PQR dh Hkqt-
kvksa PR vkSj QR ij ozGe'k% S 
rFkk T fcUnq bl izdkj fLFkr gSa 
fd ∠P = ∠RTS gSA
fl¼ djuk gS % ∆RPQ ~ ∆RTS
miifÙk %  ∆RPQ vkSj ∆RTS esa] ∠P = ∠RTS 	
rFkk ∠R = ∠R 	 (mHk;fu"B)
f=Hkqtksa dh le:irk ds mixq.k/keZ AA ls 

	 ∆RPQ ~ ∆RTS	 bfr fl¼e~A
iz'u 6. nh xbZ vko`Gfr esa] ;fn ∆ABE 
≅ ∆ACD gS] rks n'kkZb, fd ∆ADE 
~ ∆ABC gSA
gy % fn;k gS % nh xbZ vko`Gfr esa ∆ABE 
≅ ∆ACD gSaA

fl¼ djuk gS % ∆ADE ~ ∆ABC
miifÙk %  ∆ABE ≅ ∆ACD                     (fn;k gS)
  AB = AC	 (lok±xle f=Hkqtksa dh laxr Hkqtk,¡)
vkSj   AE = AD    (lok±xle f=Hkqtksa dh laxr Hkqtk,¡)
AB
AC  

= 1   ...(i)
      

rFkk
   

AD
AE  

= 1  ...(ii)

lehdj.k (i) o lehdj.k (ii) ls]

	

AB
AC  

=
 

AD
AE  

⇒
 

AD
AB  

=
 

AE
AC

∆ADE vkSj ∆ABC esa]
 

AD
AB  

=
 

AE
AC  

	    ∠A = ∠A 	 (mHk;fu"B)

S-A-S le:irk dlkSVh ls, ∆ADE ~ ∆ABC  bfr fl¼e~A

P Q

S

R

T

B C

D

A

E

iz'u 7. vko`Gfr esa] ∆ABC osG 
'kh"kZyEc AD vkSj CE ijLij 
fcUnq P ij izfrPNsn djrs gSaA 
n'kkZb, fd %
(i) ∆AEP ~ ∆CDP       
(ii) ∆ABD ~ ∆CBE
(iii) ∆AEP ~ ∆ADB     
(iv) ∆PDC ~ ∆BEC
gy % fn;k gS % ∆ABC esa AD vkSj CE 'kh"kZ yEc gSa] tks 
fcUnq P ij dkVrs gSaA
fl¼ djuk gS % (i) ∆AEP ~ ∆CDP   (ii) ∆ABD ~ ∆CBE
(iii) ∆AEP ~ ∆ADB            (vi)  ∆PDC ~ ∆BEC
miifÙk % (i) ∆AEP vkSj ∆CDP esa]
∠E = ∠D	 (izR;sd 90°)_ ∠APE = ∠CPD 

('kh"kkZfHkeq[k dks.k)
A-A le:irk dlkSVh ls,  ∆AEP ~ ∆CDP
(ii) ∆ABD vkSj ∆CBE esa] ∠D = ∠E 	 (izR;sd 90°)
	 ∠B	 = ∠B	 (mHk;fu"B)
A-A le:irk dlkSVh ls, ∆ABD ~ ∆CBE
(iii) ∆AEP vkSj ∆ADB esa] ∠E = ∠D 	 (izR;sd 90°)
	 ∠A	 = ∠A	 (mHk;fu"B)
A-A le:irk dlkSVh ls, ∆AEP ~ ∆ADB
(iv) ∆PDC vkSj ∆BEC esa] ∠C = ∠C	 (mHk;fu"B)
	 ∠D	 = ∠E 	 (izR;sd 90°)
A-A le:irk dlkSVh ls, ∆PDC ~ ∆BEC	 bfr fl¼e~A
iz'u 8. lekUrj prqHkqZt ABCD dh c<kbZ xbZ Hkqtk AD 
ij fLFkr E ,d fcUnq gS rFkk BE Hkqtk CD dks F ij 
izfrPNsn djrh gSA n'kkZb, fd ∆ABE ~ ∆CFB gSA 
gy % fn;k gS % lekUrj prqHkqZt 
ABCD dh c<+kbZ xbZ Hkqtk AD 
ij fLFkr E ,d fcUnq gS rFkk 
BE Hkqtk CD dks F fcUnq ij 
izfrPNsn djrh gSA

fl¼ djuk gS % ∆ABE ~ ∆CFB
miifÙk % ∆ABE vkSj ∆CFB esa] ∠A = ∠C 

(lekUrj prqHkqZt osG lEeq[k dks.k)
...   AE || BC  rFkk BE fr;Zo~G js[kk gSA

    ∠AEB = ∠CBF  (,dkUrj dks.k)

A-A le:irk dlkSVh ls,
                   ∆ABE ~ ∆CFB	 bfr fl¼e~A

B

C

D

A E

P

B

CD

A

E

F
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iz'u 9. fuEu vko`Gfr es a] 
ABC vkSj AMP nks ledks.k 
f=Hkqt gSa] ftuosG dks.k B 
vkSj M ledks.k gSaA fl¼ 
dhft, fd %
(i) ∆ABC ~ ∆AMP      

(ii)
 

CA
PA

= BC
MP

gy % fn;k gS % ∆ABC vkSj ∆AMP nks ledks.k f=Hkqt gSa] 
ftuosG dks.k B vkSj M ledks.k gSaA
fl¼ djuk gS % (i) ∆ABC ~ ∆AMP

(ii)
     

CA
PA  

=
 

BC
MP

miifÙk % (i) ∆ABC vkSj ∆AMP esa] ∠A = ∠A  (mHkfu"B)
	 ∠B = ∠M 	 (izR;sd 90°)
A-A le:irk dlkSVh ls, ∆ABC ~ ∆AMP
(ii) ... ∆ABC vkSj ∆AMP le:i f=Hkqt gS A

∴               

AC
PA  

=
 

BC
MP  

(;fn nks f=Hkqt le:i gksa rks mudh 
laxr Hkqtk,¡ lekuqikrh gksrh gSa) 

vr%            
 

CA
PA  

=
 

BC
MP 	

bfr fl¼e~A

iz'u 10. CD vkSj GH ozGe'k% ∠ACB vkSj ∠EGF ds 
,sls lef}Hkktd gSa fd fcanq D vkSj H ozGe'k% ∆ABC 
vkSj ∆EFG dh Hkqtkvksa AB vkSj FE ij fLFkr gSaA ;fn 
∆ABC ~ ∆FEG gS] rks n'kkZb, fd %

A

D

B C    

F

H

E G

(i)
    

CD
GH  

=
 

AC
FG            

(ii) ∆DCB ~ ∆HGE

(iii) ∆DCA ~ ∆HGE
gy % fn;k gS % ∆ABC rFkk ∆FEG esa] ∠ACB rFkk ∠EGF 
ds lef}Hkktd CD rFkk GH bl izdkj gS fd D, AB ij 
rFkk H, FE ij fLFkr gSA
rFkk 	 ∆ABC 	~ ∆FEG

(i) ... 	 ∆ABC 	~ ∆FEG
∴ 	 ∠CAB 	= ∠GEF
⇒ 	 ∠CAD 	= ∠GFH	 ...(i)
vkSj 	 ∠ACB 	= ∠FGE
	 ⇒

  

1

2
∠ACB

 	
=

 

1

2
∠FGE

	 ⇒  ∠ACD 	= ∠FGH	 ...(ii)
lehdj.k (i) o (ii) ls
	 ∆ACD 	~ ∆FGH  	(AA le:irk ls)
... nks le:i f=Hkqtksa dh laxr Hkqtk,¡ lekuqikr esa gksrh gSaA

vr% 
	

CD
GH 	

=
 

AC
FG

(ii) ... 	 ∆ABC 	~ ∆FEG
∴ 	 ∠ABC 	= ∠FEG
⇒ 	 ∠DBC 	= ∠HEG	 ...(iii)
vkSj 	 ∠ACB 	= ∠FGE

⇒
 	

1

2
∠ACB

	
=

 

1

2
∠FGE

⇒ 	 ∆DCB 	= ∆HGE	 ...(iv)
lehdj.k (iii) vkSj (iv) ls]
	 ∆DCB	 ~ ∆HGE (AA le:irk ls)
(iii) ... 	 ∆ABC 	~ ∆FEG
∴	 ∠CAB 	= ∠GFE
⇒	 ∠CAD 	= ∠GFH
⇒	 ∠DAC 	= ∠HFG	 ...(v)
vkSj	 ∠ACB 	= ∠FGE

⇒
	

1

2
∠ACB

 	
=

 

1

2
∠FGE

⇒	 ∠DCA 	= ∠HGF	 ...(vi)
lehdj.k (v) vkSj (vi) ls]
	 ∆DCA 	~ ∆HGF (AA le:irk ls)  
iz'u 11. fuEu vko`Gfr esa] AB = AC okys] ,d  
lef}ckgq f=Hkqt ABC dh c<+kbZ xbZ Hkqtk CB ij fLFkr 
E ,d fcUnq gSA ;fn AD ⊥ BC vkSj EF ⊥ AC gS] rks 
fl¼ dhft, fd ∆ABD ~ ∆ECF gSA

A

B CDE

F

gy % fn;k gS % ,d lef}ckgq f=Hkqt ABC gS] ftlesa  
AB = AC gS rFkk CB dks E fcUnq rd bl izdkj c<+k;k x;k 
gS fd EF ⊥ AC vkSj AD ⊥ BC gSA

A B

C

P

M
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fl¼ djuk gS % ∆ABD ~ ∆ECF
miifÙk % ∆ABC ,d lef}ckgq f=Hkqt gSA	 (fn;k gS)
∴ 	 AB 	= AC
rFkk             	 ∠B	= ∠C 	(f=Hkqt esa leku Hkqtkvksa osG 

lEeq[k dks.k cjkcj gksrs gSa)
vc ∆ABD vkSj ∆ECF esa]
 	           ∠ABD	= ∠ECF 	 (mGij fl¼ fd;k gS)
          	  ∠ADB	= ∠EFC 	 (izR;sd 90°)
∴ A-A le:irk dLkkSVh ls,
            	 ∆ABD	~ ∆ECF	 bfr fl¼e~A

iz'u 12. ,d f=Hkqt ABC dh Hkqtk,¡ AB vkSj BC rFkk 
ekf/;dk AD ,d vU; f=Hkqt PQR dh ozGe'k% Hkqtkvksa 
PQ vkSj QR rFkk ekf/;dk PM osG lekuqikrh gSa (nsf[k, 
vko`Gfr)A n'kkZb, fd ∆ABC ~ ∆PQR gSA

A

B CD

P

Q RM

gy % fn;k gS % ∆ABC rFkk ∆PQR nks f=Hkqt gSa ftuesa AD 
rFkk PM ekf/;dk,¡ gSa]

vFkkZr~ BD = 
1

2
BC rFkk QM =

 

1

2
QR

rFkk       
 	

AB
PQ 	

=
 

BC
QR

AD
PM

=  gS 	 ...(i)

fl¼ djuk gS % ∆ABC vkSj ∆PQR le:i gSaA

miifÙk %
         	

BC
QR 	

=
 

AD
PM 	  

(fn;k gS)

	

2
2
BD
QM 	

=
 

AD
PM

.
.
. BD BC QM QR= =





1

2

1

2
rFkk

	   

BD
QM 	

=
 

AD
PM 	

...(ii)

vc ∆ABD rFkk PQM esa]

leh- (i) o (ii) ls]
	

AB
PQ 	

=
 

BD
QM

AD
PM

=

                 	 ∆ABD	~ ∆PQM
∴                  	 ∠B	= ∠Q

∆ABC rFkk ∆PQR esa]

	  

AB
PQ 	

=
 

BC
QR  	 [leh- (i) ls]

	    ∠B	= ∠Q
∴ S-A-S le:irk dlkSVh ls,
 	 ∆ABC	~ ∆PQR	 bfr fl¼e~A

iz'u 13. ,d f=Hkqt ABC dh 
Hkqtk BC ij ,d fcUnq D bl 
izdkj fLFkr gS fd ∠ADC = 
∠BAC gSA n'kkZb, fd CA2 = 
CB.CD gSA 
gy % fn;k gS % ∆ABC dh Hkqtk BC ij ,d fcUnq D bl 
izdkj gS fd ∠ADC = ∠BAC
fl¼ djuk gS % 	CA2	 = CB × CD
miifÙk % ∆ABC vkSj ∆DAC esa]
	    ∠C	 = ∠C 	 (mHk;fu"B)
  	                ∠BAC	 = ∠ADC 	 (fn;k gS)
∴ A-A le:irk dlkSVh ls,
 	 ∆ABC	 ~ ∆DAC

	                 

AC
DC 	

=
 

BC
AC

(;fn nks f=Hkqt le:i gksa rks 
mudh Hkqtk,¡ lekuqikrh gksrh gSa)

∴	    AC2	 = BC.DC	
;k	   AC2	 = CB.CD	 bfr fl¼e~A
iz'u 14. ,d f=Hkqt ABC dh Hkqtk,¡ AB vkSj AC rFkk 
ekf/;dk AD ,d vU; f=Hkqt dh Hkqtkvksa PQ vkSj PR 
rFkk ekf/;dk PM osG ozGe'k% lekuqikrh gSaA n'kkZb, fd 
∆ABC ~ ∆PQR gSA 

A

B C
D

E

P

Q R

N

M

gy % fn;k gS % nks f=Hkqt ABC vkSj PQR esa] D, BC dk 
e/;&fcUnq gS vkSj QR dk e/;&fcUnq M gSA

rFkk 
	

AB
PQ 	

=
 

AC
PR

AD
PM

=
 	

...(i)

B CD

A
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fl¼ djuk gS % 	 ∆ABC	 ~ ∆PQR
jpuk % AD dks E rd bl izdkj c<+k;k fd AD = DE 
gksA BE vkSj CE dks feyk;k rFkk PM dks N rd bl izdkj 
c<+k;k fd PM = MN gksA QN vkSj NR dks feyk;kA
miifÙk % prqHkqZt ABEC osG fod.kZ AE vkSj BC ijLij 
D fcUnq ij lef}Hkkftr djrs gSaA
∴  prqHkqZt ABEC ,d lekUrj prqHkqZt gSA
∴ 	 BE	 = AC	 ...(ii)
blh izdkj PQNR Hkh ,d lekUrj prqHkqZt gSA
∴ 	 QN	 = PR	 ...(iii)
lehdj.k (ii) dks (iii) ls foHkkftr djus ij]

	

BE
QN 	

=
 

AC
PR 	

...(iv)

vc
	

AD
PM 	

=
 

2
2
AD
PM

AD
PM

AE
PN

= =
	
...(v)

lehdj.k (i), (iv) vkSj (v) esa] 
AB
PQ

=
 

BE
QN

AE
PN

=

vr% ∆ABE vkSj ∆PQN esa] 
 

AB
PQ

=
 

BE
QN

AE
PN

=

∴          	 ∆ABE	 ~ ∆PQN    (SSS ls)
∴          	 ∠BAE	 = ∠QPN	 ...(vi)
blh izdkj]   ∆AEC	~ ∆PNR
∴          	 ∠EAC	 = ∠NPR	 ...(vii)
lehdj.k (vi) o (vii) dks tksM+us ij]
	     ∠BAE + ∠EAC	 = ∠QPN + ∠NPR
⇒ 	 ∠BAC	 = ∠QPR
vc ∆ABC vkSj ∠PQR esa]

	    

AB
PQ 	

=
 

AC
PR 	

[leh- (i) ls]

	      ∠A	 = ∠P
∴ S-A-S le:irk dlkSVh ls,
	 ∆ABC	 ~ ∆PQR	 bfr fl¼e~A
iz'u 15. 6 ehVj yEckbZ okys ,d mG/okZ/kj LrEHk dh 
Hkwfe ij Nk;k dh yEckbZ 4 ehVj gS] tcfd mlh le; 
,d ehukj dh Nk;k dh yEckbZ 28 ehVj gSA ehukj dh 
mG¡pkbZ Kkr dhft,A 
gy % fn;k gS % 6 ehVj yEcs 
LrEHk CD dh Nk;k DE = 4 
ehVj izkIr gksrh gSA mlh le; 
,d ehukj AB ftldh mG¡pkbZ 
ekuk h ehVj gS dh Nk;k BE 
= 28 ehVj izkIr gksrh gSA

A

B

C

D

E

6 ehVj

h
e
hV

j

4 ehVj

28 ehVj

Kkr djuk gS % ehukj AB dh m¡GpkbZ (h)A
x.kuk % ∆ABE vkSj ∆CDE le:i gSaA

∴ 
 

AB
CD  

=
 

BE
DE  

⇒ 
h
6  

=
 

28

4  
⇒ h =

 

28

4  
× 6

∴	 h	= 42 ehVj 
vr % 	ehukj dh mG¡pkbZ	= 42 ehVj	 mÙkj
iz'u 16. AD vkSj PM f=Hkqtksa ABC vkSj PQR dh 
ozGe'k% ekf/;dk,¡ gSa] tcfd ∆ABC ~ ∆PQR gSA

fl¼ dhft, fd
 

AB
PQ

AD
PM

=  gSA
  

gy % fn;k gS % ∆ABC vkSj ∆PQR le:i f=Hkqt gSa ftuesa 
AD vkSj PM ozGe'k% ∆ABC vkSj ∆PQR dh ekf/;dk,¡ gSaA

A

B CD   

P

Q RM

fl¼ djuk gS % 
	

AB
PQ 	

=
 

AD
PM

miifÙk % ∆ABC vkSj ∆PQR le:i gSaA

∴
	

AB
PQ 	

=
 

BC
QR 	 ...(i)

	 ∠Q	= ∠B 	 (∆ABC ~ ∆PQR)
... AD, ∆ABC dh ekf/;dk gSA

∴ 	 BD	=
 

1

2
BC ⇒  BC = 2BD

rFkk PM, ∆PQR dh ekf/;dk gSA

∴ 	 QM	=
 

1

2

QR  ⇒  QR = 2QM

lehdj.k (i) ls]
 

AB
PQ 	

=
 

2
2
BD
QM

⇒
 

AB
PQ  

=
 

BD
QM 	

...(ii)

vc ∆ABD vkSj ∆PQM dh rqyuk djus ij]

	

AB
PQ 	

=
 

BD
QM

	  ∠B	= ∠Q
∴ S-A-S le:irk dlkSVh ls, ∆ABD ~ ∆PQM

	              

AB
PQ 	

=
 

AD
PM   

� (le:i f=Hkqtksa dh laxr Hkqtk,¡ lekuqikfrd gksrh gSa)
bfr fl¼e~A
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vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u

iz'u 1. vkÏfr esa] ;fn DE || AB gks rFkk AD = 2 lseh] 
DC = 3 lseh ,oa BE = 3 lseh gks] rks CE dk eku Kkr 
dhft,A

A

B

C

D
E

3
lse

h

3
lse

h
2

lse
h

gy % FksYl izes; ls] ;fn DE || AB, rks
 

AD
DC  

=
 

BE
EC

fn;k gS % AD = 2 lseh] DC = 3 lseh] BE = 3 lseh

	

2

3 	
=

 

3
EC  

⇒ 2 × EC = 9

	 EC	 =
 

9

2
 ⇒ EC = 4.5 lseh 

iz'u 2. vkÏfr esa] DE || BC gS ;fn AD = (x – 1), DB 
= x + 2, AE = (x + 1) rFkk EC = (x – 2) gks] rks x dk 
eku Kkr dhft,A

gy % FksYl izes; ls] ;fn DE || BC, rks 

	

AD
DB 	

=
 

AE
EC  

⇒
 

x
x
−
+

1

2  
=

 

( )

( )

x
x
+
−

1

2

ozGkl xq.kk djus ij] 	(x – 1)(x – 2) = (x + 1)(x + 2)
⇒ x2 – x – 2x + 2	= x2 + x + 2x + 2 – 3x + 2 = 3x + 2
	 – 6x	 = 0 ⇒ x = 0.
iz'u 3. nh xbZ vkÏfr esa CD ^ AB rFkk AE ^ BCA 
fl¼ dhft, %
		  (i) DBDC ~ DBEA 

		  (ii)
 

BC
BA

BD
BE

=

A B

C

D

E

gy % (i) fn;k gS fd CS ^ AB
\ ∠BDC = 90° vkSj	 AE ^ BC
\	 ∠BEA	 = 90°
blfy,] 	 ∠BDC	 = ∠BEA� ...(1)
vc fp= esa n[krs gSa fd B, C, A ,d gh f=Hkqt ds fcUnq gSa 
vkSj js[kk,¡ BC vkSj BA nksuksa f=Hkqt dh Hkqtk,¡ gSaA BCD 
vkSj BAE ,d gh tksM+h dh js[kkvksa BC rFkk BA ds chp 
cus gq, dks.k gSaA
vr%	 ∠BCD	 = ∠BAE� ...(2)
vc (1) vkSj (2) ls gesa feyrk gS fd]
∠BDC vkSj ∠BEA esa ,d dks.k cjkcj gS (90°)
vkSj nwljk dks.k Hkh cjkcj gSA
vr%        DBDC ~ DBEA�  (AA lekUrj ls)

fl¼ gqvkA
(ii) pw¡fd 	 DBDC	 ~ DBEA
vr% leku f=Hkqtksa esa laxr Hkqtkksa ds vuqikr cjkcj gksrs gSaA

blfy,]              
BC
BA

BD
BE

=
�

fl¼ gqvkA

iz'u 4. nh xbZ vkÏfr esa DABC o DDFE dh rqyuk 
dj ∠D, ∠E ,oa ∠F dk eku Kkr dhft,A

A

B C

3
.8

l
se
h

6 lseh

60º

E

D

F
12 lseh

7
.6

l
se
h

40º

2
.4

l
se
h

4
.8

l
se
h

gy % DABC esa] AB = 3.8 lseh] BC = 6 lseh] AC = 2.4 
lseh] ∠B = 60°
DDEF esa] 	DE = 4.8 lseh] EF = 12 lseh] DF = 7.6 lseh] 
∠C = 40°
Hkqtkvksa dk vuqikr]
AB
DF

=
 

38

7 6.  
=

 

1

2
;
 	

BC
EF

=
 

6

12  
=

 

1

2
;
 
AC
DE  

=
 

2 4

4 8

.

.  
=

 

1

2  
;fn D le:i gS rks % 

DABC esa] 	∠A + ∠B + ∠C = 180°
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	 ∠A + 60° + 40°	= 180°
∠A = 80°, ∠D 	= ∠A = 80°, ∠F = ∠B = 60°,  
∠E = ∠C = 40°.

iz'u 5. 	f=Hkqt PQR esa Hkqtkvksa PQ vkSj PR esa 
Øe'k% X rFkk y fcUnq bl izdkj gS fd] PX = 9 lseh] 
XQ = 12 lseh] PY = 12 lseh rFkk YR = 16 lsehA  
XY : QR Kkr djksA
gy % fn;k gS] PX = 9 lseh] XQ = 12 lseh] PY = 12 
lseh] YR = 16 lseh]

vuqikr dh tk¡p]
 

PX
XQ

=
 

9

12  
=

 

3

4
;
 
PY
YR  

=
 

12

16  
=

 

3

4

pw¡fd]
	

PX
XQ  	

=
 

PY
YR

 FksYl izes; ls] XY 	|| QR
le:i f=Hkqtksa esa] 	 DPXY	~ DPQR

	

XY
QR 	

=
 

PX
PQ

 PQ  = PX + XQ  	= 9 + 12 = 21 lseh

	

XY
QR 	

=
 

9

21  
=

 

3

7

	 XY : QR	= 3 : 7. 
iz'u 6. vkÏfr esa] ;fn AB = 3.4 lseh] BD = 4 lseh] 
BC = 10 lseh gks] rks AC dk eku gksxk—

gy % fn;k gS] 	AB	= 3.4 lseh] BD = 4 lseh] BC = 10 
lseh

    DC	= BC – BD = 10 – 4 = 6 lseh

	

AB
AC 	

=
 

BD
DC

	

3 4.

AC 	
=

 

4

6

	 4 × AC	= 3.4 × 6

	 AC	=
 

3 4 6

4

. ×

 
⇒

 
AC = 5.1 lsehA

iz'u 7. vkÏfr esa] DACB ~ DAPQ gS ;fn BC = 8 
lseh] BA = 6.5 lseh] PQ = 4 lseh vkSj AP = 2.8 lseh 
gks] rks AQ dk eku gksxk—

gy % fn;k gS] DABC	~ DAPQ
le:i f=Hkqtksa dh laxr Hkqtk,¡ lekuqikrh gksrh gSaA vr%

	

AC
AD 	

=
 

CB
PQ  

=
 

AB
AQ

fn;k gS % BC = 8 lseh] AB = 6.5 lseh] PQ = 4 lseh] 
AP = 2.8 lseh

	 vc] 
CB
PQ 	

=
 

AB
AQ  

⇒
 

8

4   
=

 

6 5.

AQ

	 2 	=
 

6 5.

AQ  
⇒ 2AQ = 6.5

	 AQ 	=
 

6 5

2

.

 
⇒ AQ  = 3.25.

	
iz'u 8. fuEu vkÏfr esa] ∠D = ∠E rFkk

 

AD
BD

AE
EC

=   

gS] rks fl¼ dhft, fd DBAC ,d lef}ckgq f=Hkqt gSA

gy % fn;k gS %
 
∠D 	= ∠E ⇒

 

AD
DB  

=
 

AE
EC

fl¼ djuk gS % DABC lef}ckgq gS (AB = AC)
...

 	

AD
DB 	

=
 

AE
EC

FksYl izes; ds foykse ls] ∠ADE = ∠ABC  (laxr dks.k)
	 ∠AED 	= ∠ACB  � (laxr dks.k)
fn;k gS % 	 ∠D	= ∠E
vr% 	 ∠ADE	= ∠AED
blfy, 	 ∠ABC	= ∠ACB
DABC esa ;fn] 	 ∠ABC 	= ∠ACB rks AB = AC
vr% DBAC ,d lef}ckgq f=Hkqt gSA
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	iz'u  9. fuEu vkÏfr esa] ABC ,d f=Hkqt gSA ;fn 
AD
AB

AE
AC

= ,
 
rks fl¼ dhft, DE || BC gSA

gy % fn;k gS]
 

AD
AB 	

=
 

AE
AC

fl¼ djuk gS  DE 	 || BC
;g FksYl izes; dk foykse gSA
blds vuqlkj] ;fn fdlh f=Hkqt dh nks Hkqtkvksa dks ,d js[kk 
bl izdkj foHkkftr djsa fd foHkktu dk vuqikr leku gks] 
rks og js[kk rhljh Hkqtk ds lekarj gksrh gSA

fn;k gS %  AD
AB  	

=
 

AE
AC  

;k 
 

AD
DB

=
 

AE
EC

� (DB = AB – AD vkSj EC = AC – AE)
vr% FksYl izes; ds foykse ls] DE || BC fl¼ gqvkA

	iz'u
 
10. DABC esa DE || BC gS rFkk 

AD
DB

= 3
5  

gSA ;fn 

AC = 5.6 bdkbZ gks] rks AE dk eku Kkr dhft,A

gy % fn;k gS % DE 	|| BC ⇒
 

AD
DB  

=
 

3

5  
	 AC 	= 5.6

FksY; izes; ls
 

AD
DB  

=
 

AE
EC  

⇒
 

3

5  
=

 

AE
EC

ekuk AE = 3k vkSj EC = 5k
rc 	 AC	 = AE + EC = 3k + 5k = 8k
fn;k gS 	 AC	 = 5.6, 8k = 5.6, k = 0.7
	 AE	 = 3k = 3 × 0.7 = 2.1 bdkbZ
vr% AE = 2.1 bdkbZA
iz'u 11. fn, x, fp= esa AB || CD || PQ ;fn AB = a, 

CD = b, PQ = c rc fl¼ dhft, 
1 1 1
a c b
+ =

A

B

C

D

Q

P

a

b

c

gy % fn;k gS %  AB || CD || PQ

AB = a, CD = b, PQ = c

fl¼ djuk gS %
 

1 1 1
a c b
+ =

js[kk,¡ AQ vkSj BP fcUnq D ij ,d&nwljs dks dkVrh gSaA

lekarj js[kkvksa ds dkj.k f=Hkqt DCP

vr%	
AB
CD 	

=
 

AD
DC

	

a
b 	

=
 

AD
DC � ...(1)

blh izdkj] f=Hkqt DAB ~ f=Hkqt DPQ

vr%	
CD
PQ 	

=
 

DC
DP

	

b
c 	

=
 

DC
DP � ...(2)

lehdj.k (1) vkSj (2) ls]

	

AD
DC

DP
DC

+
	
=

 

a
b

c
b

+

	

( )AD DP
DC
+

	
=

 

( )a c
b
+

O;qRozGe ysus ij]

	

DC
AD DP( )+ 	

=
 

b
a c( )+

vr%	       
1 1 1
a c b
+ =

�
fl¼ gqvkA

iz'u 12. vkÏfr esa ∠ADE = ∠B vkSj AD = 3.8 lseh] 
AE = 3.6 lseh] BE = 2.1 lseh vkSj BC = 4.2 lseh rks 
DE dk eku Kkr dhft,A

3.6 lseh

3
.8

l
se
h

2
.1

l
se
h

4.2 lseh

A

B C

D
E
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gy % fn;k gS % 
	 AE	= 3.6 lseh] EB = 2.1 lseh

� (vr% AB = AE + EB = 3.6 + 2.1 = 5.7 lseh)

	 AD	= 3.8 lseh] BC = 4.2 lseh
	 DABC	~ DADE
f=Hkqt ABC vkSj f=Hkqt ADE esa]

	 ∠A	= ∠A � (mHk;fu"B dks.k)

	 ∠ABC	= ∠ADE � (fn;k gS)
	 DABC	~ DADE

vr% 
	

AB
AD 	

=
 

BC
DE  

=
 

AC
AE  

DE dk eku fudkyus ds fy,

	

AB
AD 	

=
 

BC
DE

eku j[kus ij]

	

5 7

3 8

.

.  	
=

 

4 2.

DE  
⇒

 
5.7DE  = 3.8 × 4.2

	 DE 	=
 

4 2 3 8

5 7

. .

.

×

 
⇒

 
DE  =

 

15 96

5 7

.

.
 = 2.8

	 DE 	= 2.8 lsehA

iz'u 13. ;fn DABC esa] AB = AC gks rFkk AC ij ,d 
fcUnq D bl izdkj gks fd BC2 = AC × DC, rks fl¼ 
dhft, fd BD = BC.

gy % fn;k gS]  BC2 	= AC × DC 

bls ge bl izdkj fy[k ldrs gSa %
 

BC
AC  

=
 

DC
BC

vc DABC vkSj DBDC esa]
 

BC
AC

=
 

DC
BC �

(fn;k gS)

	 ∠C	= ∠C � (mHk;fu"B dks.k)
vr% SAS le:irk ls] 	DABC ~ DBDC
\ f=Hkqt le:i gS %

vr% 
	

AB
BD 	

=
 

AC
BC  

� ...(i)

fn;k gS AB = AC bls leh- (i) esa j[kus ij]

	

AC
BD 	

=
 

AC
BC

vr% 	 BD	= BC � bfr fl¼e~A

iz'u 14. nh xbZ vkÏfr esa] XY || QR,
 

PQ
XQ

= 7
3  

rFkk 

PR = 4.2 lseh gS] rks YR dk eku Kkr dhft,A

gy % pw¡fd XY || QR FksY; izes; ds vuqlkj

	

PX
XQ 	

=
 

PY
YR  

� ...(i)

fn;k gS %
 	

PQ
XQ 	

=
 

7

3

ge tkurs gSa fd 	 PQ	= PX + XQ

	

PX XQ
XQ
+

	
=

 

7

3  
⇒

 

PX
XQ  

+ 1 =
 

7

3

	

PX
XQ 	

=
 

7

3
1−

 
=

 

4

3

	

PX
XQ

dk eku leh- esa j[kus ij( )i








 

⇒
	

PX
XQ 	

=
 

PY
YR  

⇒
 

4

3  
=

 

PY
YR

ge tkurs gSa fd] PR	= PY + YR = 4.2 lseh
vr%  PY	= 4.2 – YR

	

4

3 	
=

 

4 2. −YR
YR

	 4 × YR	= 3 × (4.2 – YR)
	 4YR	= 12.6 – 3YR ⇒ 7YR = 12.6

	 YR	=
 

12 6

7

.  = 1.8 ⇒ YR = 1.8 lsehA 

fucU/kkRed iz'u

iz'u 1. nh xbZ vkÏfr esa f=Hkqt ABC dh Hkqtk BC ij 

,d fcUnq D bl izdkj fLFkr gS fd 
BD
CD

AB
AC

=
 
gSA fl¼ 

dhft, fd AD, dks.k BAC dk lef}Hkktd gSA
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gy % fn;k gS % DABC esa]
 

BD
CD  

=
 

AB
AC  

gSA

fl¼ djuk gS % ∠BAD = ∠CAD
jpuk % BA dks vkxs E rd bl izdkj c<+k;k fd  
AE = AC gks] fiGj E dks C ls feyk;kA

fn;k gS % 
	

BD
CD 	

=
 

AB
AC

pw¡fd jpuk ls AC = AE gSa

\
 	

BD
CD 	

=
 

AB
AE  

� ...(i)

vk/kkjHkwr vuqikfrdrk izes; (FksY; izes;) ds foykse ls 
pw¡fd js[kk AD Hkqtkvksa BE vkSj BC dks leku vuqikr esa 
dkV jgh gSA

	

BA
AE 	

=
 

BD
DC  

� ...(ii)

	 AD	|| EC
vc]	 ∠BAD 	= ∠AEC 
� (laxr dks.k@D;ksafd AD || EC)
	 ∠CAD	= ∠ACE 
� (,dkarj dks.k@D;ksafd AD || EC)
DACE esa]
...  AE = AC (jpuk ls) blfy, muds lEeq[k dks.k Hkh 
cjkcj gksxs
vr%	 ∠AEC 	= ∠ACE� ...(iii)
vr% lehdj.k (i), (ii) vkSj (iii) ls Li"V gS fd
	 ∠BAD	= ∠CAD
vr% AD dks.k BAC dks nks leku Hkkxksa esa foHkkftr djrh 
gSA� bfr fl¼e~A
iz'u 2. fl¼ dhft, fd nks le:i f=Hkqtksa ds ifjekiksa 
dk vuqikr fdUgha nks laxr Hkqtkvksa ds vuqikr ds leku 
gksrk gSA
gy % ekuk 	DABC	~ DPQR 

... DABC ~ DPQR blfy, budh Hkqtk,¡ lekuqikrh gksaxh

	

AB
PQ 	

=
 

BC
QR  

=
 

AC
PR  

= k

	 AB	= k × PQ, BC = k × QR, AC = k × PR 

f=Hkqtksa ds ifjekiksa dk vuqikr

	

D
D
ABC
PQR

dk ifjeki
dk ifjeki 	

=
 

AB BC AC
PQ QR PR

+ +
+ +

Hkkx j[kus ij]

	

k PQ k QR k PR
PQ QR PR

( ) ( ) ( )+ +
+ +  

=
 

k PQ QR PR
PQ QR PR
( )+ +

+ +

pw¡fd k Hkqtkvksa dk vuqikr gS] vr% ifj.kkeksa dk vuqikr 
laxr Hkqtkvksa ds vuqikr ds cjkcj gSA� bfr fl¼e~A

iz'u 3. ,d gh d.kZ BC ij ,d gh rjQ nks ledks.k 
f=Hkqt ABC vkSj DBC [khaps x;s gSaA ;fn AC vkSj BD 
,d nwljs dks P ij izfrPNsn djrs gSa rks fl¼ djks fd

AP × PC = BP × PD
gy % fn;k gS % ,d gh d.kZ BC ij nks ledks.k f=Hkqt 
DABC vkSj DDBC gSaA
AC vkSj BD; P ij izfrPNsn djrs gSaA
	 ∠APB	= ∠DPC �('kh"kkZfHkeq[k dks.k)
	 ∠A	= ∠D
� (nksuksa 90° D;ksafd ;s ledks.k f=Hkqt gSa)
vr% AA le:irk ls 	∠APB ~ ∠DPC
ge tkurs gSa fd le:i f=Hkqtksa dh laxr Hkqtk,¡  
lekuqikrh gksrh gSA

vr%
  

AP
DP  

=
 

BP
CP  

⇒  AP × CP = BP × DP

bls gesa ,sls Hkh fy[k ldrs gSaA
	 AP × PC	= BP × PD� bfr fl¼e~A
iz'u 4. ,d lekUrj prqHkqZt ABCD dh Hkqtk CD ds 
e/; fcUnq M ls xqtjus okyh js[kk BE [khaph xbZ gS] tks 
AC dks L ij rFkk AD dks c<+kus ij E ij dkVrh gSA 
fl¼ dhft, fd EL = 2BL.
gy % fn;k gS] fcUnq M Hkqtk CD dk e/; fcUnq gSA
	 DM 	= MC
js[kk BM = AC dks L ij dkVrh gS vkSj AD dks vkxs c<+kus 
ij E ij dkVrh gSA
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fl¼ djuk gS % 	 EL 	= 2BL
miifÙk % DBMC vkSj DEMD dh rqyuk djus ij 
	 ∠MCB	= ∠MDE 
� (,dkarj vr% dks.k] D;ksafd BC || AE) 
	 MC	= DM
	�  (M, CD dk e/; fcUnq gS)
	 ∠BMC	= ∠EMD ('kh"kkZfHkeq[k dks.k)
vr% ASA fu;e ls] 	DBMC @ DEMD
vr% 	 BC	= DE � (CPCT)
lekarj prqHkqZt esa BC = AD gksrk gSA
... 	 BC	= DE �(vHkh fl¼ fd;k gS)
\  AE = AD + DE  = BC + BC = 2BC
vr%  AE = 2BC
DAEL vkSj DCBL dh le:irk ds fy,]
  ∠EAL = ∠LCB               (,dkarj dks.k AE || BC)
	 ∠ALE	= ∠CLB ('kh"kkZfHkeq[k dks.k)
vr% AA le:irk ls  	DAEL ~ DCBL
le:i f=Hkqtksa dh laxr Hkqtk,¡ vuqikfrd gksrh gSa %

	

EL
BL 	

=
 

AE
BC

ge tkurs gSa fd 	 AE 	= 2BC (igys fl¼ fd;k gS)

\
 	

EL
BL 	

=
 

2BC
BC

	

EL
BL 	

= 2

	 EL 	= 2BL� bfr fl¼e~A
iz'u 5. ,d leyEc prqHkqZt ABCD esa AB || CD rFkk 
AB = 2CD gSA AB ds lekUrj EF [khapk x;k gS tks 
AD dks E esa rFkk BC dks F esa bl izdkj dkVrk gS 
fd 

CF
FB

= 2
3

A fod.kZ AC js[kk[k.M EF dks G ij 

izfrPNsn djrk gSA fl¼ dhft, fd 10EF = 7AB.
gy % fn;k gS] ,d leyEc ABCD ftlesa 
	 AB	|| CD vkSj AB = 2CD
,d js[kk EF, AB ds lekarj gS EF|| AB || CD

EF Hkqtk AD dks E ij vkSj BC dks F ij dkVrh gSA

	

CF
FB 	

=
 

2

3

fod.kZ AC, EF dks fcUnq G ij dkVrk gSA

fl¼ djuk gS %	10EF	= 7AB
... G, EF ij fLFkr gS] blfy, EF = EG + GF gSA
f=Hkqt ABC esa (DABC) ;gk¡ GF || AB g®A
le:irk ds vuqlkj DCGF ~ DCAB 
vr% Hkqtkvksa dk vuqikr

	

GF
AB 	

=
 

CF
CB

gesa ikr gS
 

CF
FB  

=
 

2

3  
;fn ge bls cnysa

CB = CF + FB ⇒ CB = 2k + 3k = 5k
� (tgk¡ k ,d fLFkjkad gS)

rks 
	

CF
CB 	

=
 

2

5  
⇒

 
GF =

 

2

5
AB

�
...(i)

DADC esa] ;gk¡ EG || CD gSA
... EF || AB || CD, rks BC ij tks vuqikr gS] ogh AD ij 
Hkh gksxk %

	

AE
ED  

=
 

BF
FC  

=
 

3

2  
⇒ 

AE
AD  

=
 

3

5
 vkSj

 

ED
AD  

=
 

2

5

vc DCDA esa EG || CD

	

EG
CD 	

=
 

AE
AD  

=
 

3

5  
⇒ EG =

 

3

5
CD

fn;k gS % AB = 2CD rks CD =
 

1

2

AB

	 EG	=
 

3

5

1

2
× AB

 
=

 

3

10
AB

 
� ...(ii)

	 EF	= EG + GF
leh- (i) vkSj (ii) ls] 

	 EF	=
 

3

10

2

5
AB AB+

	 EF	=
 

3 4

10

+ AB
 
⇒

 
EF =

 

7

10
AB

	 10EF	= 7AB.� bfr fl¼e~A
l l



iz'ukoyh 7.1

iz'u 1. fcUnqvksaa ds fuEufyf[kr ;qXeksa ds chp dh nwfj;k¡ 
Kkr dhft, %
(i) (2, 3), (4, 1)              (ii) (– 5, 7), (–1, 3)
(iii) (a, b), (– a, – b)

gy % (i) \ 	vHkh"V nwjh	= ( ) ( )4 2 1 3
2 2− + −

	
=

 2 2
2 2+ −( )  

=
 

4 4+  = 
8

 
=

 
2 2  ek=d

(ii) 	 vHkh"V nwjh	= ( ) ( )− + + −1 5 3 7
2 2

= 4 4
2 2+ −( )  

	=
 

16 16+
 
= 32  = 4 2

 
ek=d

(iii)
 
vHkh"V nwjh	 =

 ( ) ( )− − + − −a a b b2 2

		 = ( ) ( )− + −2 2
2 2a b  = 2

2 2a b+  
ek=d

iz'u 2. fcUnqvksaa (0, 0) vkSj (36, 15) ds chp dh nwjh Kkr 
dhft,A D;k vc vki vuqPNsn 7·2 esa fn, nksuksa 'kgjksa 
A vkSj B ds chp dh nwjh Kkr dj ldrs gSa\

gy % fn, x, fcUnq gSa % A(0, 0) vkSj B(36, 15)

	vHkh"V nwjh AB = 
	 ( ) ( )0 36 0 15

2 2− + −

	 =	 1296 225+  = 	 1521 = 39 ek=d

vuqPNsn 7·2 ds vuqlkj]

fn, x, 'kgjksa ds dkrhZ; 
funsZ'kkad A(0, 0) vkSj  
B(36, 15)

∴ 'kgjksa ds chp dh nwjh

		 = ( ) ( )x x y y
2 1

2

2 1

2− + −

		 = ( ) ( )36 0 15 0
2 2− + − = 1521  = 39 km

fcUnqvksa ds chp dh vHkh"V nwjh 39 km gSA � mÙkj
iz'u 3. fu/kkZfjr dhft, fd D;k fcUnq (1, 5), (2, 3)  
vkSj (–2, – 11) Lakjs[kh gSa\
gy % ekuk fn, x, fcUnq Øekuqlkj A(1, 5), B(2, 3) vkSj 
C(– 2, – 11)

			   AB =	 ( ) ( )2 1 3 5
2 2− + −  = 1 4 5+ =

	 		  BC =	 ( ) ( )− − + − −2 2 11 3
2 2

 = 16 196 212+ =

	 		  CA =	 [ ( )] [ ( )]1 2 5 11
2 2− − + − −  = 9 256 265+ =

mi;qZDr nwfj;ksa ls Li"V gS fd fdUgha nks dk ;ksxQy rhljs 
ds cjkcj ugha gSA vr% fn, x, fcUnq Lakjs[kh ugha gSaA mÙkj
iz'u 4. tk¡p dhft, fd D;k fcUnq (5, – 2), (6, 4) vkSj 
(7, – 2) ,d lef}ckgq f=Hkqt ds 'kh"kZ gSa\
gy % ekuk fn, x, fcUnq Øekuqlkj A(5, – 2), B(6, 4) vkSj 
C(7, – 2) ,d lef}ckgq f=Hkqt ds 'kh"kZ gSaA

	 AB =	 ( ) ( )5 6 2 4
2 2− + − −  = 37  ek=d

	 BC =	 ( ) ( )6 7 4 2
2 2− + +  = 37  ek=d

	 CA =	 ( ) ( )7 5 2 2
2 2− + − +  = 2 ek=d

mi;qZDr nwfj;ksa ls Li"V gS fd AB = BC = 37

vr% fn, x, fcUnq lef}ckgq f=Hkqt ds 'kh"kZ gSaA   � mÙkj
iz'u 5. fdlh d{kk eas] pkj fe= fcUnqvksa A, B, C vkSj 
D ij cSBs gq, gSa] tSlk fd vkÏfr eas n'kkZ;k x;k gSA paik

1      2      3      4       5      6      7      8 9 10

10

9

8

7

6

5

4

3

2

1

iaf
Dr

LraHk

A

B

C

D

vkSj pesyh d{kk ds vUnj vkrh gSa vkSj dqN feuV rd ns[kus 
ds ckn] paik pesyh ls iwNrh gS] ̂ D;k rqe ugha lksprh gks fd 
ABCD ,d oxZ gS \ ^pesyh blls lger ugha gSA nwjh lw= 
dk iz;ksx djds crkb, fd buesa dkSu lgh gSA		                 

B(36, 15)

A(0, 0) C

Y

X

15 km

X´

Y´

O
36 km

mÙkj

iwoZ

funsZ'kkad T;kfefr7
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ladsr % nh xbZ vkÏfr esa fcUnqvksa A, B, C o D ds funsZ'kkad 
Øe'k%  (3, 4), (6, 7), (9, 4) vkSj (6, 1) gSaA
vc	 	AB =

	 ( ) ( )6 3 7 4
2 2− + −  

		   =	 ( ) ( )9 6 4 7
2 2− + −  = 3 2  ek=d

CD =
	 ( ) ( )6 9 1 4

2 2− + −  

	DA =	 ( ) ( )3 6 4 1
2 2− + −  = 3 2  ek=d

	 AC =
	 ( ) ( )9 3 4 4

2 2− + −  = 6 ek=d

	BD =	 ( ) ( )6 6 1 7
2 2− + −  = 6 ek=d

mi;qZDr nwfj;ksa ls Li"V gS fd
			   AB =	 BC = CD = DA = 3 2  ek=d

		     AC = BD = 6 ek=d
vr% prqHkqZTk ABCD ,d oxZ gS rFkk paik dh lksp lgh gSA 
� mÙkj
iz'u 6. fuEufyf[kr fcUnqvksa }kjk cuus okys prqHkqZTk dk 
izdkj (;fn dksbZ gS rks) crkb, rFkk vius mÙkj ds fy, 
dkj.k Hkh nhft, %
(i) ( – 1, – 2), (1, 0), (–1, 2), (–3, 0)
(ii) (– 3, 5), (3, 1), (0, 3), (– 1, – 4)
(iii) (4, 5), (7, 6), (4, 3), (1, 2) (ek-f'k-cks-jkt- 2017)
ladsr % (i) fn, x, fcUnq A(–1, –2), B(1, 0), C(–1, 2) 
vkSj D(– 3, 0) gSaA

	  AB 	= [ ( ) ] [ ( )]1 1 0 2
2 2− − + − − = 2 2  ek=d

	 BC 	= ( ) ( )− − + −1 1 2 0
2 2

 = 2 2  ek=d

	 CD 	= [ ( )] ( )− − − + −3 1 0 2
2 2

		 = ( ) ( )− + + −3 1 2
2 2

 = 2 2  ek=d

	 DA 	= [ ( )] ( )− − − + − −1 3 2 0
2 2

		  = ( ) ( )− + + −1 3 2
2 2

 = 2 2  ek=d

;gk¡ ge ns[krs g® fd] AB = BC = CA = DA

vc] 	 AC	 = [ ( )] [ ( )]− − − + − −1 1 2 2
2 2

		  = ( ) ( )− + +1 1 4
2 2

 = 4 ek=d

... 	 AB2 + BC2 	= ( ) ( )2 2 2 2
2 2+  

		  = 8 + 8 = 16 = (4)2 = AC2 

∴ ∠B ledks.k gSA
vr% fn, x;s fcUnqvksa ls cuk prqHkqZt ABCD ,d oxZ gSA
(ii) fn, x, fcUnq A( – 3, 5), B (3,1), C (0, 3), vkSj 
D(– 1, – 4) gSaA
AB 	= [ ( )] ( )3 3 1 5

2 2− − + − 	= [ ] ( )3 3 4
2 2+ + −  

	= ( )6 16
2 +  = 52 2 13=  ek=d

	 BC 	= ( ) ( )0 3 3 1
2 2− + −  = 9 4 13+ =  ek=d 

	 CA 	= ( ) ( )− − + −3 0 5 3
2 2

 = 9 4 13+ =  ek=d

...	 BC + CA	 = 13 13+  = 2 13  = AB

vFkkZr~ A, B, C Lakjs[kh g®A vr% fn, x, fcUnq prqHkqZTk ugha 
cukrs gSaA			  mÙkj
(iii) fn, x, fcUnq A (4, 5), B(7, 6), C(4, 3) vkSj  
D(1, 2) gSaA
vc]	 AB =	 ( ) ( )7 4 6 5

2 2− + −  = 9 1 10+ =  ek=d

	 BC =	 ( ) ( )4 7 3 6
2 2− + −  = 9 9 18 3 2+ = =  ek=d

	 CD =	 ( ) ( )1 4 2 3
2 2− + −  = 

9 1 10+ =
 ek=d

	 DA =	 ( ) ( )4 1 5 2
2 2− + −  = 9 9 18 3 2+ = =  ek=d

	 AC =	 ( ) ( )4 4 3 5
2 2− + −  = 2 ek=d		

	  BD =	 ( ) ( )1 7 2 6
2 2− + −  = 2 13  ek=d

mi;qZDr nwfj;ksa ls Li"V gS fd AB = CD, BC = DA vkSj 
AC ≠ BD vFkkZr~ fn, x, fcUnqvksa ls cus prqHkqZt dh lEeq[k 
Hkqtk,¡ cjkcj gSa rFkk fod.kZ AC ≠ BD gSaA
vr% prqHkqZt ABCD ,d lekUrj prqHkqZt gSA	 mÙkj

iz'u 7. x-v{k ij og fcUnq Kkr dhft, tks (2, – 5) vkSj 
(–2, 9) ls lenwjLFk gSA
gy % ekuk x-v{k ij fLFkr fdlh fcUnq ds funsZ'kkad (x, 0) 
gSa D;ksafd x-v{k ds fy, y-funsZ'kkad 'kwU; gksrk gSA
(x, 0) vkSj (2, – 5) osG chp dh nwjh 

			   =	 ( ) ( )x − + +2 0 5
2 2

= x x2
4 29− +

rFkk (x, 0) vkSj (– 2, 9) osG chp dh nwjh

			   =	 ( ) ( )x + + −2 0 9
2 2

 = x x2
4 85+ +

iz'ukuqlkj] x x2
4 29− +  = x x2

4 85+ +
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⇒		 x2 – 4x + 29 =	x2 + 4x + 85 ⇒ – 8x = 85 – 29
⇒	 – 8x = 56 ⇒ x = 	 – 7
vr% vHkh"V fcUnq ds funsZ'kkad (– 7, 0) gSaA 	 mÙkj
iz'u 8. y dk og eku Kkr dhft,] ftlds fy, fcUnq P 
(2, – 3) vkSj Q (10, y) ds chp dh nwjh 10 ek=d gSA

gy % fn, gq, fcUnq P(2, – 3) rFkk Q(10, y) gSA
rc			  PQ =

	 ( ) [ ( )]10 2 3
2 2− + − −y

			 
=

	 ( ) ( )8 3
2 2+ +y

...  nksuksa fcUnqvksa ds chp dh nwjh (PQ) = 10 ek=d  

∴			   8 3
2 2+ +( )y  =	 10

gy djus ij]
⇒			  (y + 3) =	 + 6
‘+’ fpgu~ ysus ij]	 y + 3 =	 6,  y = 3
‘–’ fpgu~ ysus ij]	 y +3 =	 – 6, y = – 9
vr% y ds vHkh"V eku 3 vkSj – 9 gSaA	 mÙkj
iz'u 9. ;fn Q (0, 1); fcUnqvksa P (5, – 3) vkSj R (x, 6)  
ls lenwjLFk gS rks x ds eku Kkr dhft,A nwfj;k¡ QR vkSj 
PR Hkh Kkr  dhft,A
gy % ... Q(0, 1), P(5, – 3) vkSj R(x, 6)
... Q, P rFkk R ls lenwjLFk gSA
∴                       	  PQ 	= QR 

∴	 ( ) ( )5 0 3 1
2 2− + − −  	= ( ) ( )0 1 6

2 2− + −x

⇒	 ( ) ( )5 4
2 2+ − 	= x2 2

5+ −( )

gy djus ij]
⇒	 x	= + 4
tc x = 4 gks] rks fcUnq R osG funsZ'kkad (4, 6) gksaxsA

∴	 QR =	 ( ) ( )4 0 6 1
2 2− + −  = 16 25 41+ =  

	
PR =

	 ( ) ( )4 5 6 3
2 2− + +  = 1 81 82+ =  

tc x = – 4 gks] rks fcUnq R osG funsZ'kkad (– 4, 6) gksaxsA

∴	 QR =
	 ( ) ( )− − + −4 0 6 1

2 2

 =
 16 25 41+ =

	 PR =	 ( ) ( )− − + +4 5 6 3
2 2 = 9 2

vr% x = ± 4, QR = 41  vkSj PR = 82  ;k 9 2

iz'u 10. x vkSj y esa ,d ,slk laca/k Kkr dhft, fd 
fCkUnq (x, y) fcUnqvksa (3, 6) vkSj (– 3, 4) ls lenwjLFk gksA

vFkok

;fn fcUnq A(x, y), B(3, 6) rFkk C(– 3, 4) Lakjs[kh gS] rks 
n'kkZb, fd x – 3y + 15 = 0.	
gy % ekuk vHkh"V fcUnq P (x, y) gS] tks fd fn, x, fcUnq 
A (3, 6) vkSj B (– 3, 4) ls lenwjLFk gSA
        PA = PB  ⇒  PA2 = PB2 
   	     (x – 3)2 + (y – 6)2	 = [x – (–3)]2 + (y – 4)2

ljy djus ij]
⇒	 3x + y 	= 5

[(– 4) ls nksuksaa i{kksa esa Hkkx nsus ij]
vr% vHkh"V lEcU/k 3x + y – 5 = 0 gSA	 mÙkj

iz'ukoyh 7.2

iz'u 1. ml fcUnq ds funsZ'kkad Kkr dhft, tks fcUnqvksa 
(–1, 7) vkSj (4, – 3) dks feykus okys js[kk[k.M dks 2 : 
3 ds vuqikr esa foHkkftr djrk gSA
gy % ekuk vHkh"V fcUnq P ds funsZ'kkad (x, y) gSaA

A(–1, 7) (4, –3)BP
(  ,  )x  y

(2 : 3)

foHkktu lw= ls %

	 x =
	

m x m x
m m

1 2 2 1

1 2

+
+  

=
 

2 4 3 1

2 3

× + × −
+

( )  = 1 

vkSj	 y =
	

m y m y
m m

1 2 2 1

1 2

+
+  

=
 

2 3 3 7

2 3

× − + ×
+

( )

 
= 3

vr% vHkh"V fcUnq ds funsZ'kkad (1, 3) gSaA	 mÙkj
iz'u 2. fcUnqvksa (4, – 1) vkSj (–2, – 3) dks tksM+us 
okys js[kk[k.M dks le&f=Hkkftr djus okys fCkUnqvksa 
ds funsZ'kkad Kkr dhft,A

gy % ekuk fd P (x1, y1) vkSj Q (x2, y2) vHkh"V fcUnq 
gSa tks fcUnqvksa A (4, – 1) vkSj B(– 2,– 3) dks tksM+us okys 
js[kk[k.M dks le&f=Hkkftr djrs gSaA

ekuk fd AP	= PQ = BQ = x
∴  PB	= x + x = 2x  rFkk AQ = x + x = 2x

vc 
 

AP
PB 	

=
 

x
x2  

= 1 : 2
 
rFkk

 

AQ
BQ

=
 

2x
x  

=
 
= 2 : 1

vFkkZr~ fcUnq P, AB dks 1 : 2 ds vuqikr eas rFkk fcUnq Q, 
AB dks 2 : 1 ds vuqikr esaa foHkkftr djrk gSA

A(4, – 1) B(–2, –3)P Q
(    , y )x1     1 ( , y )x2     2

1 : 2 2 : 1
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fcUnq P ds fy, :

	 x1 =
 

1 2 2 4

1 2

× − + ×
+

( )

 
=

 

− +2 8

3  
=

 

6

3
2=

vkSj y1 =
	

1 3 2 1

1 2

× − + × −
+

( ) ( )

 
=

 

− + −3 2

3

( )

 
=

 
− 5

3

∴ vHkh"V fcUnq P ds funsZ'kkad
 

2
5

3
,−



  

gSaA 

fcUnq Q ds fy, :
 
x2 = 

2 2 1 4

2 1

× − + ×
+

( )

 
= 0

vkSj	 y2 =
 	

2 3 1 1

2 1

× − + × −
+  

=
 

− − = −6 1

3

7

3

∴ vHkh"V fcUnq Q ds funsZ'kkad
 

0
7

3
,−



  

gSaA 

iz'u 3. vkids Ldwy esa [ksydwn fØ;kdyki vk;ksftr 
djus ds fy,] ,d vk;rkdkj eSnku ABCD esa] pwus ls 
ijLij 1 ehVj dh nwjh ij iafDr;k¡ cukbZ xbZ gSaA AD ds 
vuqfn'k ijLij 1 ehVj dh nwjh ij 100 xeys j[ks x, 
gSa] tSlk fd vkÏfr esa n'kkZ;k x;k gSA fugkfjdk nwljh 
iafDr esaa AD ds 1

4  
Hkkx ds cjkcj dh nwjh nkSM+rh gS 

vkSj ogk¡ ,d gjk >.Mk xkM+ nsrh gSA  izhr vkBoha iafDr 
esa AD ds

 

1
5  

Hkkx ds cjkcj dh nwjh nkSM+rh gS vkSj ogk¡ 

,d yky >.Mk xkM+ nsrh gSA 
(i) nksuksa >.Mksa ds chp dh nwjh D;k gS \ 
(ii) ;fn jf'e dks ,d uhyk >.Mk bu nksuksa >.Mksa dks 
feykus okys js[kk[k.M ij Bhd vk/kh nwjh (chp esa) ij 
xkM+uk gks] rks mls viuk >.Mk dgk¡ xkM+uk pkfg, \

2

1

3

5

6

7

8

9

10

11

4

gy % (i) ... Hkqtk AD ij 1 ehVj dh nwjh ij 100 xeys 
j[ks x, gSaA

∴  AD = 100 ehVj 
fugkfjdk ds >.Ms dh fLFkfr 

      = nwljh iafDr esaa AD osG 1

4  
Hkkx ds cjkcj nwjh

      
=

 

1

4
100 25× =

 
ehVj

∴ gjs >.Ms ds funsZ'kkad (2, 25) gSaA
izhr ds >.Ms (yky) dh fLFkfr 

     
  = vkBoha iafDr esa AD osG

 

1

5  
Hkkx ds cjkcj nwjh

       
=

 

1

5
100 20× =

 
ehVj

∴ yky >.Ms ds funsZ'kkad (8, 20) gSaaA
∴ gjs vkSj yky >.Ms ds chp dh nwjh

		
=

 ( ) ( )8 2 20 25
2 2− + − = 61  ehVj	 mÙkj

(ii) jf'e dks bu nksuksa >.Mksa dks feykus okys js[kk[k.M ds 
e/;&fcUnq ij uhyk >.Mk xkM+uk gS] rc e/;&fcUnq ds 

funsZ'kkad =	 
2 8

2

25 20

2

+ +





,  = (5,  22.5)

vr% jf'e dks ik¡poha iafDr esa AD ds vuqfn'k 22·5 ehVj 
dh nwjh ij >.Mk xkM+uk pkfg,A	 mÙkj
iz'u 4. fcUnqvksa (– 3, 10) vkSj (6, – 8) dks tksM+us okys 
js[kk[k.M dks fcUnq (–1, 6) fdl vuqikr esa foHkkftr 
djrk gS\
gy % ekuk fCkUnqvksa (– 3, 10) vkSj (6, – 8) dks tksM+us okys 
js[kk[k.M dks fCkUnq (–1, 6), K : 1 eas foHkkftr djrk gS] rc

A(–3, 10) B(6, –8)

K : 1

(–1, 6)

foHkktu lw= ls]

 
x = m x m x

m m
1 2 2 1

1 2

+
+  

⇒ – 1 =
 

K
K

× + × −
+

6 1 3

1

( )

⇒	 – K – 1 =	 6K – 3
⇒	 – K – 6K =	 – 3 +1  ⇒ – 7K = – 2

⇒	 K =
	

2

7  
⇒

 

K
1  

=
 

2

7

vr% vHkh"V vuqikr K : 1 = 2 : 7	 mÙkj
iz'u 5. og vuqikr Kkr dhft, ftlesa fcUnqvksa A(1, – 5)  
vkSj B(– 4, 5) dks feykus okyk js[kk[k.M x-v{k ls 
foHkkftr gksrk gSA bl foHkktu fcUnq ds funsZ'kkad Hkh 
Kkr dhft,A
gy % ekuk fd x-v{k ij vHkh"V fcUnq P (x, 0) gS tks  
A(1, – 5) vkSj B(– 4, 5) dks feykus okys js[kk[k.M dks  
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K : 1 ds vuqikr esa foHkkftr djrk gSA

A(1, –5) B(–4, 5)

K : 1

P
(  , 0)x

fcUnq P dk y-funsZ'kkad

	
0 =	

K
K

× + × −
+

5 1 5

1

( )

 
⇒ 0 =

 

5 5

1

K
K

−
+

⇒	 5K – 5 =	 0 ⇒ 5K = 5

⇒	 K =
	

5

5
1=  ⇒ K = 1 

∴ fcUnq P dk vHkh"V vuqikr = 1 : 1 
vc fcUnq P dk x-funsZ'kkad 

	 x	 =
 

K
K

× − + ×
+

( )4 1 1

1  
⇒ x =

 

− +
+

4 1

1

K
K 	

⇒	 x	 =
 

− +
+

= −4 1

1 1

3

2 	
(... K = 1)

vr% vHkh"V fcUnq ds funsZ'kkad
 

−





3

2
0,  gSaA	 mÙkj

iz'u 6. ;fn fcUnq (1, 2), (4, y), (x, 6) vkSj (3, 5), blh 
Øe esaaa ysus ij] ,d lekUrj prqHkqZt ds 'kh"kZ gksa] rks  
x vkSj y Kkr dhft,A
gy % ekuk fd A(1, 2), B(4, y), C(x, 6) rFkk D(3, 5) 
,d lekUrj prqHkqZt osG 'kh"kks± osG funsZ'kkad gSA
pw¡fd ABCD ,d lekUrj prqHkqZt gS] blfy, blds fod.kZ  
AC rFkk BD ijLij lef}Hkkftr djrs gSaA 

	 AC ds e/;&fcUnq ds funsZ'kkad	= 
1

2

2 6

2

+ +





x
,

 

		
=

 

1

2
4

+





x
,

	 BD ds e/;&fcUnq ds funsZ'kkad	=
 

4 3

2

5

2

+ +





,
y

                                        		
=

 

7

2

5

2
,

y +





... AC vkSj BD ijLij lef}Hkkftr djrs gSaaA
∴ AC dk e/;&fcUnq ogh gksxk tks BD dk gSA

∴
	

1

2

+ x

 
=

 	

7

2
 ⇒	 1 + x =	7   ;k	 x = 6

vkSj
	

y + 5

2  
=	4   ⇒	 y + 5 =	8   ;k	 y = 3

vr%	 x =	6, y = 3	 			  mÙkj

iz'u 7. fcUnq A osG funsZ'kkad Kkr dhft,] tgk¡ AB 
,d o`Ùk dk O;kl gS ftldk dsUæ (2, – 3) gS rFkk B ds 
funsZ'kkad (1, 4) gSaA			    �
gy % dsUæ ds funsZ'kkad = (2, – 3)
   fcUnq B ds funsZ'kkad = (1, 4) 

(2, – 3)

O
A B

dsUnz
(1, 4)( , y)x

ekuk fcUnq A ds funsZ'kkad  (x, y) gSaA
... fcUnq O, O;kl AB dk e/;&fcUnq gSA

∴ e/;&fcUnq O ds funsZ'kkad =
 

x x y y
1 2 1 2

2 2

+ +





,

 	                           (2, – 3) 	 =
 

x y+ +





1

2

4

2
,

gy djus ij] vHkh"V fcUnq A ds funsZ'kkad (3, – 10) gSaA	
mÙkj

iz'u 8. ;fn A vkSj B Øe'k% (– 2, –2) vkSj (2, –4) 
gksa]  rks  fcUnq  P  ds  funsZ'kkad  Kkr  dhft,  rkfd  

AP =
 

3
7  

AB gks] vkSj P js[kk[k.M AB ij fLFkr gSA

gy  % ekuk fd vHkh"V fcUnq P (x, y) gSA

A (–2, –2) B (2, –4)P (  ,  )x y

3 : 4

fn;k gS %	 AP =
	

3

7
AB

	 ...(i)
ijUrq   PB =	AB – AP
⇒ PB =	AB –

 

3

7
AB

 
⇒ PB =

 

7 3

7

AB AB−

⇒ 	 PB =
	

4

7
AB

	
...(ii)

leh- (i) o (ii) ls]

∴ 	 AP : PB =
	

3

7
AB

 
:
 

4

7
AB

⇒	 AP : PB =	 3 : 4
∴ fcUnqvksa A vkSj B dks fcUnq P, 3 : 4 ds vuqikr esa  
foHkkftr djrk gSA
∴ fcUnq P ds funsZ'kkad
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	 x =
	

3 2 4 2

3 4

× + × −
+

( )

 
=

 

− 2

7

vkSj	 y =
	

3 4 4 2

3 4

× − + × −
+

( ) ( )

 
=

 

− 20

7

vr% fcUnq P ds vHkh"V funsZ'kkad
 

− −





2

7

20

7
,

 
gSaA  mÙkj

iz'u 9. fcUnqvksa A(–2, 2) vkSj B(2, 8) dks tksM+us okys 
js[kk[k.M AB dks pkj cjkcj Hkkxksa esa foHkkftr djus 
okys fcUnqvksa ds funsZ'kkad Kkr dhft,A
ladsr % ekuk fd C, D vkSj E vHkh"V fcUnq gSa tks fcUnqvksa  
A(– 2, 2) vkSj B(2, 8) dks feykus okys js[kk[k.M dks pkj 
cjkcj Hkkxksa esaa foHkkftr djrs gSaA
vc D, A vkSj B dk e/;&fcUnq gS_ C, A vkSj D dk 
e/;&fcUnq gS_ E, D vkSj B dk e/;&fcUnq gSA

A(–2, 2) B(2, 8)C D E

∴			  AC =	 CD = DE = EB
vc A vkSj B osG e/;&fcUnq D ds funsZ'kkad = (0, 5)

A vkSj D osG e/;&fcUnq C ds funsZ'kkad  = −





1
7

2
,

D vkSj B osG e/;&fCkUnq E ds funsZ'kkad = 1
13

2
,







iz'u 10. ,d leprqHkqZt dk {ks=Qy Kkr dhft, 
ftlds 'kh"kZ] blh Øe esa (3, 0), (4, 5), (– 1, 4) vkSj  
(– 2, – 1) gSaA
gy % ekuk leprqHkqZt ABCD ds 'kh"kks± ds funsZ'kkad A(3, 0),  
B (4, 5), C (–1, 4) vkSj D (– 2, – 1) gSaA

D(–2, –1)

C(–1, 4)

B(4, 5)

A(3, 0)

	 fod.kZ AC	 =	 ( ) ( )− − + −1 3 4 0
2 2 =32 4 2=  ek=d

vkSj 	fod.kZ BD = ( ) ( )− − + − −2 4 1 5
2 2 = 72 6 2=  ek=d

leprqHkqZt ABCD dk {ks=Qy 

	
=

	

1

2  
× igyk fod.kZ × nwljk fod.kZ

	
=

	

1

2
4 2 6 2× ×

 
= 24 oxZ ek=d

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. ;fn fcUnq (x, 3) vkSj (5, 7) ds chp dh nwjh 5 gks 
rks x dk eku Kkr dhft,A

ladsr % 	 lw= nwjh	= ( ) ( )x x y y2 1

2

2 1

2− + −

gy djus ij]  ⇒  x	 = 2, 8.
iz'u 2. fcUnq (2, 3) vkSj (5, 6) ds chp dh nwjh Kkr 
dhft,A

ladsr % 	 d	= ( ) ( )5 2 6 3
2 2− + −

iz'u 3. x-v{k ij og fcUnq Kkr dhft, tks fcUnqvksa A(6, 5) 
vkSj B(– 4, 5) ls lenwjLFk gSA

ladsr % ekuk fcUnq P(x, 0) gSA (x-v{k ij y = 0 gksrk gS)

D;ksafd fcUnq P, A vkSj B ls leku nwjh ij gSA

blfy, 	 PA	= PB
nksuksa i{kksa dk oxZ djus ij PA2 = PB2

iz'u 4. ;fn M(4, 5), js[kk[kaM AB dk e/; fcUnq gS rFkk A 
dk funsZ'kkad (3, 4) gS] rks fcUnq B ds funsZ'kkad Kkr dhft,A

gy % iz'ukuqlkj]  4	=
 

3

2

+ xB

 
⇒ xB = 5

rFkk
   

5	 =
 

4

2

+ yB  ⇒ 6 = yB

vr% fcUnq (5, 6).
iz'u 5. ;fn fcUnqvksa A(10, – 6) rFkk B(k, 4) dks feykus 
okys js[kk[kaM dk e/;&fcUnq (a, b) gS] rFkk a – 2b = 18 
gS] rks k dk eku Kkr dhft,A

gy % fn;k gS] A(10, – 6), B(k, 4) vkSj budk e/; fcUnq 
(a, b) gS] vkSj a – 2b = 18

	 a =
 

10

2

+ k

 
vkSj b =

 

− +6 4

2  
= – 1

fn;k gS] a – 2b = 18   	10

2

+ k  – 2 × (– 1)	
= 18
gy djus ij]	 k	= 22.
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iz'u 6. x dk og eku Kkr dhft, ftlls AB = BC  
gks tk,] tcfd fcUnq A, B rFkk C Øe'k% (6, – 1), 

1 7
2

,



  

vkSj (x, 8) gSA

ladsr % nwjh ds lw= ls BC rFkk AB Kkr dhft,A

iz'u 7. ;fn K(5, 4) js[kk[kaM PQ dk e/; fcUnq gS rFkk 
Q ds funsZ'kkad (2, 3) gS rks P ds funsZ'kkad Kkr dhft,A

ladsr% 	 5	=
 

x + 2
2

;
 
4 =

 

y + 3

2 	
iz'u 8. ;fn A(– 2, – 1), B(a, 0), C(4, b) vkSj D(1, 
2) lekUrj prqHkqZt ds 'kh"kZ gksa] rks a vkSj b dk eku Kkr 
dhft,A
ladsr % 
lekarj prqHkqZt esa fod.kZ ,d&nwljs dks lef}Hkkftr djrs gSaA
	 e/; fcUnq AC	 = e/; fcUnq BD
iz'u 9. ;fn fcUnq P(x, y) ml o`Ùk ij fLFkr gks] ftldk 
dsUæ (3, – 2) gS vkSj ftldh f=T;k 3 ek=d gS rks fl¼ 
dhft, fd x2 + y2 – 6x + 4y + 4 = 0.
gy % fn;k gS] osGUæ (3, – 2) rFkk f=T;k = 3
P(x, y) rks fl¼ djuk gS % 	x2 + y2 – 6x + 4y + 4 = 0
o`Ùk dk lehdj.k 
	 (x – h)2 + (y – 2)2	 = r2

	 (x – 3)2 + (y + 2)2	 = (3)2

ljy djus ij]
	 x2 + y2 – 6x + 4y + 4	 = 0
;gh fl¼ djuk FkkA
iz'u 10. ;fn fcUnq P(2, 4) fcUnqvksa A(5, K) rFkk B(K, 
7) ls leku nwjh ij gSa] rks K dk eku Kkr dhft,A
ladsr % P, AB dk e/; fcUnq gSA
vr%	 PA 	= PB 

	 ( ) ( )2 5 4
2 2− + − K 	

=
 ( ) ( )2 4 7

2 2− + −K

gy djus ij]	 K	= 3.
iz'u 11. ;fn fcUnq P(K – 1, 2) fcUnqvksa A(3, K) rFkk 
B(K, 5) ls leku nwjh ij gksa rks K dk eku Kkr dhft,A
gy % P(K – 1, 2), A(3, K), B(K, 5)
                  PA	= PB ⇒ PA2 = PB2

	 nwjh dk lw=	= (x2 – x1)2 + (y2 – y1)2

eku j[kus ij]
{(K – 1) – 3}2 + (2 – K)2 = {K – (K – 1)}2 + (3)2

 gy djus ij]               K 	= 1 ;k K = 5.
iz'u 12. vk;r AOBC ds rhu 'kh"kZ A(4, 0), O(0, 0)  
rFkk C(0, 3) gSA blds fod.kZ dh yEckbZ gSA

ladsr % vk;kr dh lEeq[k Hkqtk,¡ leku rFkk fod.kZ Hkh 
leku gksrs gSaA
iz'u 13. fl¼ dhft, fd fcUnqvksa (5, 7) vkSj (3, 9) dks 
feykus okys js[kk[kaM dk e/; fcUnq ogh gSa tks fcUnqvksa (8, 
6) vkSj (0, 10) dks feykus okys js[kk[kaM dk e/; fcUnq gSA
gy % (5, 7) vkSj (3, 9) dks feykus okyh js[kk ds e/; fcUnq  

	
=

 

5 3

2

7 9

2

+ +





,

 
=

 

8

2

16

2
,





  

= (4, 8)

blh izdkj (8, 6) vkSj (0, 10) ds fy,]

	

8 0

2

6 10

2

+ +





,

	
= (4, 8)

�
bfr fl¼e~A

iz'u 14. x-v{k fcUnqvksa A(3, – 5) vkSj B(– 4, 7)  
dks feykus okyh js[kk dks fdl vuqikr esa foHkkftr djrk gS\
ladsr % iz'ukoyh&7.2 iz'u&5 dh Hkk¡fr gy djsaA
iz'u 15. fcUnq P(– 4, y) fcUnqvksa A(– 6, 10) rFkk B(3, 
– 8) dks feykus okys js[kk[kaM ij fLFkr gS] rks ;g AB dks 
fdl vuqikr esa ck¡Vrk gS\ vr% y dk eku Kkr dhft,A
ladsr % iz'ukoyh&7.2 iz'u&4 dh Hkk¡fr gy djsaA

	

iz'u 16. ml fcUnq ds funsZ'kkad Kkr dhft, tks fcUnqvksa 
(– 2, 1) vkSj (5, 4) dks feykus okyh js[kk dks 2 : 3 ds 
vuqikr esa vUr% foHkkftr djrk gSA
ladsr % 

x-funsZ'kkad ds fy,] x = ( )( ) ( )( )2 5 3 2

2 3

+ −
+

 

y-funsZ'kkad ds fy,  y = ( )( ) ( )( )2 4 3 1

5

+

iz'u 17. ml fcUnq ds funsZ'kkad Kkr dhft, tks fcUnqvksa 
(– 1, 7) vkSj (4, – 3) dks feykus okys js[kk[kaM dks 2 : 3 
ds vuqikr esa foHkkftr djrk gSA
ladsr % 

x-funsZ'kkad ds fy,] 	 y	= ( )( ) ( )( )2 4 3 1

2 3

+ −
+

 

y-funsZ'kkad ds fy,] 	 y	= ( )( ) ( )( )2 3 3 7

5

− +  

iz'u 18. fl¼ dhft, fd fcUnq (1, 1), (– 2, 7) vkSj  

(3, – 3) lajs[k gSaA
ladsr % ;fn f=Hkqt {ks=iGy dk eku 'kwU; vkrk gS rks rhuksa 
fcUnq lajs[k gksrs gSaA
iz'u 19. Kkr dhft, fd fcUnqvksa A(– 3, 10) rFkk 
B(6, – 8) dks feykus okys js[kk[kaM ij fLFkr fcUnq  
P(– 1, y) bls fdl vuqikr esa foHkkftr djrk gS\ y dk 
eku Hkh Kkr dhft,A
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gy % ekuk fcanq P(– 1, y) fcUnqvksa A(– 3, 10) vkSj  
B(6, – 8) dks k : 1 ds vuqikr esa foHkkftr djrk gSA
x-funsZ'kkad ds fy, 

 x 	= 
kx x
k
2 11

1

+
+ rFkk y-funsZ'kkad ds fy, y = 

ky y
k
2 11

1

+
+

fucU/kkRed iz'u
iz'u 1. fcUnq A(x, y), fcUnqvksa X(6, – 6) rFkk Y(– 4, – 1)  
dks feykus okys js[kk[kaM XY bl izdkj fLFkr gS fd 
XA
XY

= 2
5  

gSA ;fn fcUnq A(x, y) js[kk 3x + k(y + 1) = 0 

ij Hkh fLFkr gS] rks k dk eku Kkr dhft,A
gy % k dk eku

fn;k gS % x(6, – 6), y(– 4, – 1) vkSj
 

XA
XY  

=
 

2

5

;fn XA = 2 vkSj XY = 5 rks
	 AY	= 5 – 2 = 3
vr% vuqikr 	 m1 : m2	= 2 : 3
foHkktu lw= ls A ds funsZ'kkad

	 x	= 
2 4 3 6

2 3

( ) ( )− +
+  

= 2

	 y	= 
2 1 3 6

2 3

( ) ( )− + −
+  

= – 4

fcUnq A(2, – 4) js[kk 3x + k(y + 1) = 0 ij fLFkr gS]
eku j[kus ij]
	 3(2) + k(– 4 + 1)	= 0 ⇒ k = 2.
iz'u 2. ;fn A rFkk B Øe'k% (– 2, – 2) vkSj (2, – 4)  

gksa rks fcUnq P ds funsZ'kkad Kkr dhft, rkfd AP = 
3
7  

AB gks vkSj P js[kk[kaM AB ij fLFkr gSA
ladsr % ekuk fcUnq P ds funsZ'kkad (x, y) gSA

fn;k gS % A(– 2, – 2), B(2, – 4) vkSj AP = 
3

7

AB

	 vuqikr	= AP : PB = 3 : (7 – 3) = 3 : 4
foHkktu lw= ls]

	 x	=
 

3 2 4 2

3 4

( ) ( )+ −
+  

=
 

−2

7

	 y	=
 

3 4 4 2

7

( ) ( )− + −

 
=

 

− −12 8

7  
=

 

− 20

7

iz'u 3. n'kkZb, fd DABC tgk¡ A(– 2, 0), B(2, 0), 
C(0, 2) rFkk DPQR tgk¡ P(– 4, 0), Q(4, 0), R(0, 4) 
gSa] le:i f=Hkqt gSA
ladsr % le:i f=Hkqt fn[kkus ds fy, Hkqtkvksa dk vuqikr 
leku fn[kkvksA
iz'u 4. D;k fcUnq (10, – 18), (3, 6) rFkk (– 5, 2) ,d 
lef}ckgq f=Hkqt ds 'kh"kZ gS\
ladsr% lef¼ckgq f=Hkqt ds fy, rhuksa Hkqtkvksa dh yEckbZ 
leku fn[kkvksA
iz'u 5. ml f=Hkqt dk {ks=Qy Kkr dhft, ftlds 'kh"kZ 
(– 3, – 2), (5, – 2) vkSj (5, 4) gSaA ;g Hkh fl¼ dhft, 
fd ;g ledks.k f=Hkqt gSaA
ladsr% 	f=Hkqt ds {ks=iGy	

=
 

1

2

[x1(y2 – y3) + x2(y3 – y1) + x3(y1 – y2)]

ledks.k f=Hkqt dh tk¡p ds fy,] d.kZ dk oxZ = vk/kkj 
vkSj yEc ds oxksZ dk ;ksxA
iz'u 6. fl¼ dhft, fd fcUnq (– 2, – 1), (– 1, 1), (5, 
– 2) vkSj (4, – 4) ,d vk;r ds 'kh"kZ gSaA
ladsr % lEeq[k Hkqtk,¡ vkSj fod.kZ cjkcj gksrs gSaA
iz'u 7. ,d leprqHkqZt dk {ks=Qy Kkr dhft, ftlds 
'kh"kZ] blh Øe esa (3, 0), (4, 5), (– 1, 4) rFkk (– 2, – 1) gSaA
ladsr % {ks=iGy 

=
 

1

2

[3(5) – 4(0) + 4(4) – (– 1)(5) + (– 1)(– 1) 

� – (– 2)(4) + (– 2)(0) – 3(– 1)]
� l l

f=dks.kfefr dk ifjp;8
iz'ukoyh 8·1

iz'u 1. ∆ABC esa] ftldk dks.k B ledks.k gS]  
AB = 24 lseh vkSj BC = 7 lseh gSA fuEufyf[kr dk 
eku Kkr dhft, %
(i) sin A, cos A,      (ii) sin C, cos C
gy % ledks.k ∆ABC esa]
	 ∠B	 = 90°

ikbFkkxksjl izes; ls]
	 AC2	 = AB2 + BC2 
	 = (24)2 + (7)2	 = 576 + 49 = 625
	 AC	 = 25 lseh
(i) ledks.k ∆ABC esa]

	 sin A	 =
 

AB
AC

= 7

25  
vkSj cos A =

 

BC
AC

= 24

25

� mÙkjlsehA

C

B

7

24

lseh
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(ii) ledks.k ∆ABC esa]

	
sin C	 =

 

AB
AC

= 24

25  
vkSj cos C =

 

BC
AC

= 7

25 	
� mÙkj

iz'u 2. fp= esa] tan P – cot R dk 
eku Kkr dhft,A
gy % ledks.k ∆PQR esa] 

ikbFkkxksjl izes; ls, 
PR2 = QR2 + PQ2

⇒ (13)2 	= QR2 + (12)2 
⇒ 169 = QR2 + 144
⇒ QR2 = 169 – 144 ⇒ QR2 = 25
∴ QR = 5 lseh

      tan P =
 

QR
PQ

= 5

12  
vkSj  cot R =

 

QR
PQ

= 5

12

rc	 tan P – cot R	 =
 

5

12

5

12
0− =

	
iz'u 3. sin A =

 

3
4  

rks cos A vkSj tan A osG eku  

ifjdfyr dhft,A

gy % ekuk fd ABC ,d ledks.k ∆ gS ftlesa
        ∠B = 90°
∠A osG fy,,
	 vk/kkj	 = AB, yEc = BC rFkk d.kZ = AC

	 sin A	 =
 

yEc
d.kZ

= =BC
AC

3

4

ekuk fd	 BC	 = 3k rFkk AC = 4k
ledks.k ∆ABC esa] ikbFkkxksjl izes; ls,
	 AC2	 = AB2 + BC2

⇒ (4k)2	= AB2 + (3k)2 ⇒ 16k2 = AB2 + 9k2

⇒ AB2	= 16k2 – 9k2 ⇒ AB2 = 7k2

∴	 AB	 = k 7

	 cos A	 =
 

vk/kkj
d.kZ

= AB
AC  

=
 

k
k
7

4

7

4
=

	
tan A	 =

 

yEc
vk/kkj

= BC
AB  

=
 

3

7

3

7

k
k

=

iz'u 4. ;fn 15 cot A = 8 gks] rks sin A vkSj sec A osG 
eku Kkr dhft,A

gy % ekuk fd ABC ,d ledks.k ∆ gS] ftlesa ∠B = 90°.
∠A osG fy,,
 vk/kkj = AB, yEc = BC rFkk d.kZ = AC
	 15 cot A	 = 8  (fn;k gS)

⇒	 cot A	 =
 

8

15

	 cot A	 =
 

vk/kkj
yEc

= AB
BC

⇒
	

AB
BC 	

=
 

8

15

ekuk fd	 AB	 = 8k  rFkk BC = 15k
ledks.k ∆ABC esa]

	 AC2	 = AB2 + BC2

		  = (8k)2 + (15k)2

		  = 64k2 + 225k2 = 289k2

⇒	 AC	 = 289 2k

∴	 AC	 = 17k

	 sin A	 =
 

yEc
d.kZ

= BC
AC  

=
 

15

17

15

17

k
k

=

	 sec A	 =
 

d.kZ
vk/kkj

= AC
AB  

=
 

17

8

17

8

k
k

=

vr%	 sin A	 = 15

17  
rFkk sec A =

 

17

8 	
mÙkj

iz'u 5. ;fn sec θ =
 

13
12  

gks] rks vU; lHkh f=dks.kferh; 

vuqikr ifjdfyr dhft,A

gy % ekuk fd ABC ,d ledks.k ∆ gS] ftlesa  
∠B = 90° vkSj ∠A = θ gSA
∠θ osG fy,,   vk/kkj = AB, yEc = BC 
rFkk d.kZ = AC

fn;k gS]	sec θ	=
 

13

12
= =d.kZ

vk/kkj
AC
AB

	

AC
AB 	

=
 

13

12

ekuk fd	 AC	 = 13k vkSj AB = 12k
ledks.k ∆ABC esa]

	 AC2	= AB2 + BC2

l
se
h

P

Q R

1
2

13
l
se
h

AB

C

3k

4k

B

C

A8 k

15 k

12 k

5 k
13 k

C

AB

�
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⇒	 (13k)2	= (12k)2 + BC2

⇒	 BC2	= (13k)2 – (12k)2

		 = 169k2 – 144k2 = 25k2

∴	 BC	= 5k

vc	 sin θ	=
 

yEc
d.kZ

= BC
AC  

=
 

5

13

5

13

k
k

=

	 cos θ	=
 

vk/kkj
d.kZ

= AB
AC  

=
 

12

13

12

13

k
k

=

	 tan θ	=
 

yEc
vk/kkj

= BC
AB  

=
 

5

12

5

12

k
k

=

	
cot θ	=

 

vk/kkj
yEc

= AB
BC  

=
 

12

5

12

5

k
k

=

	 cosec θ	=
 

d.kZ
yEc

= AC
BC  

=
 

13

5

13

5

k
k

=

iz'u 6. ;fn ∠A vkSj ∠B U;wudks.k gSa] tgk¡ cos A = 
cos B, rks fn[kkb, fd ∠A = ∠B.
gy % ekuk fd ABC ,d ledks.k ∆ gS] ftlesa dks.k C = 
90°, rc ∠A rFkk ∠B U;wudks.k gksaxsA

fn;k gS %	 cos A	 = cos B

⇒	

AC
AB 	

=
 

BC
AB

⇒	 AC	 = BC
∆ABC esa]	 AC	 = BC
... ∆ABC ,d lef}ckgq ∆ gS vkSj cjkcj Hkqtkvksa ds lEeq[k 
dks.k cjkcj gksrs gSaA 
∴	 ∠A	 = ∠B	 bfr fl¼e~

iz'u 7. ;fn cot θ =
 

7
8

,  rks Kku dhft,µ

(i) ( sin ) ( sin )
( cos ) ( cos )
1 1
1 1
++ --
++ --

qq qq
qq qq

	(ii) cot2 θ

gy % ekuk fd ABC ,d ledks.k f=Hkqt gS] ftlesa ∠B = 90°  
vkSj ∠A = θ gSA
   vk/kkj = AB, yEc = BC 
rFkk d.kZ = AC

fn;k gS]	 cot θ	 =
 

7

8

ijUrq	 cot θ	 =
 

vk/kkj
yEc

= =AB
BC

7

8

ekuk fd	 AB	 = 7k rFkk BC = 8k

ledks.k ∆ABC esa] ikbFkkxksjl izes; ls]
	 AC2	 = AB2 + BC2

		  = (7k)2 + (8k)2 = 49k2 + 64k2 = 113k2

⇒	 AC	 = ± 113 2k = k 113

sin θ =
 

yEc
d.kZ  

	=
 

BC
AC  

=
 

8

113

8

113

k
k

=

cos θ =
 

vk/kkj
d.kZ 	

=
 

AB
AC  

=
 

7

113

7

113

k
k

=

(i) ( sin ) ( sin )

( cos )( cos )

1 1

1 1

+ −
+ −

θ θ
θ θ  

	

=

	

1
8

113
1

8

113

1
7

113
1

7

113

+





−





+





−





=

 

49

113

64

113

49

113

113

64

49

64
= × =

vr%
 

( sin ) ( sin )

( cos ) ( cos )

1 1

1 1

+ −
+ −

θ θ
θ θ  

=
 

49

64 	
mÙkj

(ii)   cot2 θ	 = [cot θ]2

 
=

 

7

8

49

64

2





=

iz'u 8. ;fn 3 cot A = 4, rks tk¡p dhft, fd 
1
1

2

2
--
++

tan
tan

A
A  

= cos2 A – sin2 A gS ;k ughaA

gy % ekuk fd ABC ,d ledks.k ∆ gS] ftlesa dks.k B 
ledks.k gSA
∠A osG fy,]
	 vk/kkj = AB, yEc = BC rFkk d.kZ = AC
fn;k gS]	  3 cot A	 = 4

⇒ 	      cot A	 =
 

4

3

ijUrq	 cot A	 =
 

vk/kkj
yEc

= AB
BC

⇒
	  

4

3 	
=

 

AB
BC

ekuk fd	 AB	 = 4k, BC = 3k
ledks.k ∆ABC esa] ikbFkkxksjl izes; ls,
	 AC2	 = AB2 + BC2 = (4k)2 + (3k)2

		  = 16k2 + 9k2 = 25k2

⇒	 AC	 = ± 25 2k  ⇒ AC = 5k

A

C B

AB

C

8 k

7 k

113k �

�

5 k
3 k

4 kA

C

B
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sin A	 =

 

yEc
d.kZ

= BC
AC  

=
 

3

5

3

5

k
k

=

	 cos A	 =
 

vk/kkj
d.kZ

= AB
AC  

=
 

4

5

4

5

k
k

=

	 tan A	 =
 

yEc
vk/kkj

= BC
AB  

=
 

3

4

3

4

k
k

=

	 L.H.S.	 =
 

1

1

2

2

−
+

tan

tan

A
A

		

=

 

1
9

16

1
9

16

16 9

16

16 9

16

−

+
=

−

+
  

=

 

7

16

25

16

7

25
=

	

...(1)

	 R.H.S.	 = cos2 A – sin2 A

		
=

 

4

5

3

5

2 2





− 



  

=
 

16

25

9

25
−

 
=

 

16 9

25

7

25

− =
  

	 L.H.S.	 = R.H.S.
iz'u 9. f=Hkqt ABC esa] ftldk dks.k B ledks.k gS] ;fn 

tan A =
 

1
3

, rks fuEufyf[kr osG eku Kkr  dhft, %

(i) sin A cos C + cos A sin C
(ii) cos A cos C – sin A sin C
gy % fn;k gS] ,d ∆ABC, ftldk dks.k B ledks.k gSA

fn;k gS]	 tan A	=
 

1

3

ijUrq	 tan A	 =
 

yEc
vk/kkj

= BC
AB

	

BC
AB 	

=
 

1

3

ekuk fd 	AB	 = 3k  rFkk BC = k

ledks.k ∆ABC esa] ikbFkkxksjl izes; ls]
	 AC2	= AB2 + BC2

		 = ( ) ( )3 2 2k k+ 	= 3k2 + k2 = 4k2

⇒	 AC	= ± 2k,  AC = 2k
 (AC ≠ – 2k, D;ksafd nwjh ½.kkRed ugha gks ldrh)

∠A osG fy,]

	 vk/kkj	= AB, yEc = BC, d.kZ = AC

	 sin A	=
 

yEc
d.kZ

= BC
AC  

=
 

k
k2

1

2
=

vkSj	 cos A	=
 

vk/kkj
d.kZ

= AB
AC  

=
 

3

2

3

2

k
k

=

vc ∠C osG fy,,
	 vk/kkj	= BC, yEc = AB rFkk d.kZ = AC

	
sin C	=

 

yEc
d.kZ

= AB
AC  

=
 

3

2

3

2

k
k

=

vkSj	 cos C	= vk/kkj
d.kZ

= BC
AC  

=
 

k
k2

1

2
=

(i) sin A cos C + cos A sin C

		
=

 

1

2

1

2

3

2

3

2
× + ×

 
=

 

1

4

3

4

4

4
1+ = =

	
(ii) cos A cos C – sin A sin C

		
=

 

3

2

1

2

1

2

3

2
× − ×

 
=

 

3

4

3

4
−

 
= 0	

iz'u 10. ∆PQR esa] ftldk dks.k Q ledks.k gS] PR + 
QR = 25 lseh vkSj PQ = 5 lseh gSA sin P, cos P vkSj 
tan P osG eku Kkr dhft,A
gy % fn;k gS] ∆PQR esa dks.k Q ledks.k gSA
rFkk	 PR + QR 	= 25 lseh
	 PQ	 = 5 lseh
ekuk fd	 QR	 = x lseh

∴	 PR	 = (25 – x) lseh

vc ledks.k ∆PQR esa] ikbFkkxksjl izes; ls,
	 PR2	 = QR2 + PQ2

⇒	 (25 – x)2	 = (x)2 + (5)2

⇒	 625 – 50x + x2	 = x2 + 25
⇒	 – 50x	 = – 600

⇒	 x	 =
 

−
−

600

50  
= 12 lseh

∴	 QR	 = 12 lseh

	 PR	 = 25 – 12 = 13 lseh

	 sin P	 =
 

yEc
d.kZ

= =RQ
RP

12

13

	 cos P	 =
 

vk/kkj
d.kZ

= =PQ
RP

5

13

	 tan P	 =
 

yEc
vk/kkj

= =RQ
PQ

12

5 	
mÙkj

k

A B

C

2

k

3 k�

P

QR x lseh

5 lseh(2
5

–
x)

lse
h
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iz'u 11. crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A 
dkj.k lfgr vius mÙkj dh iqf"V dhft, %
(i) tan A dk eku lnSo 1 ls de gksrk gSA

(ii) dks.k A osG fdlh eku osG fy, sec A =
 

12
5

(iii) cos A, dks.k A osG cosecant osG fy, iz;qDr ,d 
laf{kIr :i gSA
(iv) cot A, cot vkSj A dk xq.kuQy gksrk gSA

(v) fdlh Hkh dks.k θ osG fy, sin θ =
 

4
3

gy % (i) ·.·	 tan A	 =
 

yEc
vk/kkj

tan A dk eku 1 ls de rHkh gks ldrk gS] tc yEc] vkèkkj 
ls NksVk gksA ijUrq ,slk lnSo gksuk vko';d ugha gSA vr% 
dFku vlR; gSA

(ii) 	 sec A	 =
 

d.kZ
vk/kkj

= 12

5

pw¡fd sec A dk eku lnSo 1 ds cjkcj ;k 1 ls cM+k gksrk gSA
vr% dFku lR; gSA
(iii) ·.· cos A dks.k A dh cosine dk laf{kIr :i gksrk gS] 
tcfd cosecant A dk vFkZ cosec A  gS 
 vr% fn;k gqvk dFku vlR; gSA
(iv) cot A dk vFkZ ∠A osG cotangent ls gSA
LorU= :i esa cot dk dksbZ vfLrRo gh ugha gSA vr% cot vkSj 
A dk xq.kuQy dHkh Hkh cot A ugha gks ldrk gSA
vr% fn;k gqvk dFku vlR; gSA
(v) fdlh ledks.k f=Hkqt esa dks.k θ osG fy,] ;fn  

sin θ = 4

3
, rks bldk vFkZ gS fd θ dh lEeq[k Hkqtk vkSj 

d.kZ dk vuqikr 4 : 3 gSA
ijUrq d.kZ] ledks.k f=Hkqt dh lcls cM+h Hkqtk gksrh gSA
vr% fn;k x;k dFku vlR; gSA

iz'ukoyh 8·2
iz'u 1. fuEufyf[kr osG eku fudkfy, %
(i) sin 60° cos 30° + sin 30° cos 60°
(ii) 2 tan2 45° + cos2 30° – sin2 60°

(iii)
 

cos
sec

45
30 30

°°
°° ++ °°cosec 

(iv)
 

sin tan30 45 60°° ++ °° -- °°cosec 
sec 30° + cos 60° + cot 45°

(v)  5 60 4 30 45
30 30

2 2 2

2 2
cos sec tan

sin cos
°° ++ °° -- °°

°° ++ °°

ladsr% (i) sin 60° cos 30° + sin 30° cos 60°

	        
=

 

3

2

3

2

1

2

1

2














 +










  

=
 

3

4

1

4
1+ =

	
mÙkj

(ii) 2 tan2 45° + cos2 30° – sin2 60°

		
=

 
2 1

3

2

3

2

2

2 2

( ) +






 −









 
= 2	 mÙkj

(iii) 
cos

sec

45

30 30

°
° + °cosec 

		

=

 

1

2

2

3
2

1

2

2 2 3

3






+

=
+

( )

 

=

 

1

2

3

2 2 3

×
+

gy djus ij]
 
=

 

3 2 6

8

−

(iv)
 

sin tan

sec cos cot

30 45 60

30 60 45

° + ° − °
° + ° + °

cosec 

		  = 

1

2
1

2

3

2

3

1

2
1

3

2

2

3

2

3

3

2

+ −

+ +
=

−

+
 = 

43 24 3

11

−
	

(v)
 

5 60 4 30 45

30 30

2 2 2

2 2

cos sec tan

sin cos

° + ° − °
° + °

	

=

 

5
1

2
4

2

3
1

1

2

3

2

2 2

2

2

×













 + × 
















−







+





( )


2

	

=

 

5

4

16

3
1

1

4

3

4

+ −

+
 

=

 

15 64 12

12

1 3

4

+ −

+
 

=

 

67

12

4

4

67

12
=

	 

mÙkj

iz'u 2. lgh fodYi pqfu, vkSj vius fodYi dk  
vkSfpR; nhft, %
(i)

 

2 30
1 302

tan
tan

°°
++ °°  

=

(A) sin 60°    	 (B)	 cos 60°  
(C) tan 60°  	 (D)	 sin 30°

(ii)
 

1 45
1 45

2

2
--
++

tan
tan

°
°  

=

(A) tan 90°   	(B)	 1       (C) sin 45°      (D) 0
(iii) sin 2A = 2 sin A rc lR; gksrk gS] tcfd A cjkcj gS %
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(A) 0°     	 (B) 	30°       (C) 45°         (D) 60°

(iv)
 

2 30
1 302

tan
tan

°
°--  

cjkcj gS %

(A) cos 60° 	 (B)	 sin 60° 
(C) tan 60° 	 (D)	 sin 30°
gy % (i) (A) 	 (ii) (D)
	 (iii) (A)	 (iv) (C)
iz'u 3. ;fn tan (A + B) = 3  vkSj 

tan (A – B) =
 

1
3

;  0° < A + B ≤ 90°; A > B rks A 

vkSj B dk eku Kkr dhft,A
gy % 	 tan (A + B)	 = 3
	 	 = tan 60°
⇒	 A + B	 = 60°	 …(1)

vkSj	 tan (A – B)	 = 1

3

 = tan 30°

⇒	 A – B	 = 30°	 …(2)
lehdj.k (1) vkSj (2) dks gy djus ij]
	 A	 = 45° vkSj B = 15°.	 mÙkj
iz'u 4. crkb, fd fuEufyf[kr esa dkSu&dkSu lR; gSa ;k 
vlR; gSaA dkj.k lfgr vius mÙkj dh iqf"V dhft, %	
(i) sin (A + B) = sin A + sin B (ii) θ esa o`f¼ gksus osG 
lkFk sin θ osG eku esa Hkh o`f¼ gksrh gSA (iii) θ esa o`f¼ 
gksus osG lkFk cos θ osG eku esa Hkh o`f¼ gksrh gSA (iv) θ 
osG lHkh ekuksa ij sin θ = cos θ (v) A = 0° ij cot A 
ifjHkkf"kr ugha gSA
gy % (i) gy ds fy, tk¡p dhft,A
(ii) ·.· θ osG eku 0°, 30°, 45°, 60°, 90° ysus ij]
	�

sin 0°	= 0, sin 30° = 
1

2
,  sin 45° = 

1

2

,  sin 	  

60° = 3

2
, sin 90° = 1

vr% θ dk eku c<+us ij sin θ dk eku c<+rk gSA ijUrq ;g 
θ = 90° rd gh lgh gS] vkxs ughaA
∴ fn;k x;k dFku lR; gSA			  mÙkj
(iii) ·.·	 cos 0°	 = 1 vkSj cos 90° = 0
vr% θ dk eku c<+kus ij cos θ osG eku esa o`f¼ ugha gksrhA
∴ fn;k x;k dFku vlR; gSA	 mÙkj
(iv) ·.·	 sin θ	 = cos θ
θ = 30° ysus ij

	 sin 30°	 =
 

1

2
;
 
cos 30° =

 

3

2

∴	 sin 30°	 ≠ cos 30°
∴ fn;k x;k dFku vlR; gSA	 mÙkj
(v) ·.·	 tan 0°	 = 0

cot 0°	=
 

1
0tan º 	

=
 

1

0  
= vifjHkkf"kr

A = 0° ij cot A vifjHkkf"kr gSA
∴ fn;k x;k dFku lR; gSA		�  mÙkj

iz'ukoyh 8·3
iz'u 1. f=dks.kferh; vuqikrksa sin A, sec A vkSj tan 
A dks cot A osG inksa esa O;Dr dhft,A
gy % (i) gy ds fy, tk¡p dhft,A

		
=

 

1

1 2+ cot A

(ii) blh izdkj] 	 sec2 A = 1 + tan2 A

;k 	= 1 +
 

1

2cot A  
 =

 

cot

cot

2

2

1A
A
+

;k	 sec A	 =
 

1 2

2

+ cot

cot

A
A

(iii)             tan A 	=
 

1

cot A 	
mÙkj

iz'u 2. ∠A osG vU; lHkh f=dks.kferh; vuqikrksa dks 
sec A osG inksa esa fyf[k,A
gy % (i)  ...  sin2 A + cos2 A = 1

⇒  sin2 A	= 1 – cos2 A = 1 1 1

2

2

2
− = −

sec

sec

secA
A

A

⇒ (sin A)2	= 
sec

sec

2

2

1A
A
−

 ⇒ sin A	 = 
sec

sec

2

2

1A
A
−

(ii)	 cos A	 =
 

1

sec A 	
(iii)	 1 + tan2 A	 = sec2 A
⇒	 tan2 A	 = sec2 A – 1
⇒	 (tan A)2	 = sec2 A – 1

(iv)	 cosec A	 =
 

1

sin A

	
	 =

 

1

12sec

sec

A
A
−

 

=

 

sec

sec

A
A2 1−
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(v)	 cot A	 =
 

1

tan A
 =

 

1

2tan A  
=

 

1

12sec A − 	
iz'u 3. lgh fodYi pqfu, vkSj vius fodYi dh iqf"V 
dhft, :
(i) 9 sec2 A – 9 tan2 A cjkcj gS :
(A) 1             	(B)	 9           (C) 8            (D) 0
(ii) (1 + tan θ + sec θ) (1 + cot θ – cosec θ) cjkcj gS :
(A) 0         	 (B)	 1          (C) 2             (D) – 1
(iii) (sec A + tan A) (1 – sin A) cjkcj gS :
(A) sec A       (B) sin A   (C) cosec A    (D) cos A

(iv)
 

1
1

2

2
++
++

tan
cot

A
A

 cjkcj gS :

(A) sec2 A   	 (B)	 – 1   
(C) cot2 A  	 (D) 	tan2 A
gy % (i) (B) 	 (ii) (C) 
	 (iii) (D) 	 (iv) (D) 

iz'u 4. fuEufyf[kr loZlfedk,¡ fl¼ dhft,] tgk¡ os 
dks.k] ftuosG fy, O;atd ifjHkkf"kr gSa] U;wudks.k gSa :

(i) (cosec θ – cot θ)2 =
 

1
1
--
++

cos
cos

qq
qq 	

(ii) cos
sin

sin
cos

A
A

A
A1

1
++

++
++

 
= 2 sec A

(iii)
 

tan
cot

cot
tan

qq
qq

qq
qq1 1--

++
--  

= 1 + sec θ cosec θ

(iv)
 

1
1

2++
==

--
sec

sec
sin

cos
A

A
A
A 	

(v) loZlfedk cosec2 A = 1 + cot2 A dks ykxw djosG
cos sin
cos sin

A A
A A
-- ++
++ --

1
1

 = cosec A + cot A

(vi)
 

1
1
++
--

sin
sin

A
A

 = sec A + tan A

(vii)
 

sin sin
cos cos
qq qq

qq qq
--

--
2

2
3

3
 
= tan θ	

(viii) (sin A + cosec A)2 + (cos A + sec A)2

= 7 + tan2 A + cot2 A
(ix) (cosec A – sin A) (sec A – cos A)

=
 

1
tan cotA A++  

(x)
 

1
1

1
1

2

2

2++
++

ææ
èè
çç

öö
øø
÷÷ ==

--
--

ææ
èè
çç

öö
øø
÷÷

tan
cot

tan
cot

A
A

A
A  

= tan2 A

gy % (i) (cosec θ – cot θ)2 =
 

1

1

−
+

cos

cos

θ
θ

     	L.H.S.	 = (cosec θ – cot θ)2

  	
=

 

1
2

sin

cos

sinθ
θ
θ

−





=
 

1
2−





cos

sin

θ
θ  

=
 

( cos )

sin

1 2

2

− θ
θ  

 	
=

 

( cos )

cos

1

1

2

2

−
−

θ
θ

=
 

( cos )

( cos ) ( cos )

1

1 1

2−
+ −

θ
θ θ  

		

	 =
 

1

1

−
+

cos

cos

θ
θ  

= R.H.S.
�

bfr fl¼e~A

(ii)
 

cos

sin

sin

cos

A
A

A
A1

1

+
+ +

 
= 2 sec A

	     L.H.S.	=
 

cos

sin

sin

cos

A
A

A
A1

1

+
+ +

		
=

 

cos ( sin )

cos ( sin )

2 21

1

A A
A A
+ +

+

		
=

 

(cos sin ) sin

cos ( sin )

2 2 1 2

1

A A A
A A

+ + +
+

		
=

 

1 1 2

1

+ +
+

sin

cos ( sin )

A
A A  

=
 

2 1

1

( sin )

cos ( sin )

+
+

A
A A

		  =
 

2

cos A
 = 2 sec A = R.H.S.

� 
bfr fl¼e~A

(iii)
 	

tan

cot

cot

tan

θ
θ

θ
θ1 1−

+
− 	

= 1 + sec θ cosec θ

	 L.H.S.	 =
 

tan

cot

cot

tan

θ
θ

θ
θ1 1−

+
−

		
=

 

sin

cos (sin cos )

cos

sin (sin cos )

2 2θ
θ θ θ

θ
θ θ θ−

−
−

		
=

 

(sin cos ) (sin cos sin cos )

sin cos (sin cos )

θ θ θ θ θ θ
θ θ θ θ

− + +
−

2 2

		
=

 

(sin cos ) ( sin cos )

sin cos (sin cos )

θ θ θ θ
θ θ θ θ
− +

−
1

		
=

 

1 1
1

cos sinθ θ
× +

 
= sec θ.cosec θ + 1

		 = 1 + sec θ.cosec θ = R.H.S.� bfr fl¼e~A
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(iv)
	

1+ sec

sec

A
A 	

=
 

sin

cos

2

1

A
A−

      	 L.H.S.	 =
 

1+ sec

sec

A
A  

		  = 

cos

cos

cosA
A

A+ ×1

1  
=

 

1

1

+ cos A

		
=

 

sin

cos

2

1

A
A−  

(... 1 – cos2 A = sin2
 
A) 

∴	 L.H.S.	 = R.H.S.	 bfr fl¼e~A

(v)  cos sin

cos sin

A A
A A
− +
+ −

1

1  
= cosec A + cot A

L.H.S. =

 

cos sin

cos sin

A A
A A
− +
+ −

1

1

 

=

 

cos sin

sin

cos sin

sin

A A
A

A A
A

− +

+ −

1

1
,

=
 

cot

cot

A A
A A
− +
+ −

1

1

cosec 

cosec   
=

 

(cot )

( cot )

A A
A A

+ −
− +

cosec

cosec

1

1

=
 

( cot ) [ ( cot )]

( cot )

cosec cosec 

cosec 

A A A A
A A

+ − −
− +

1

1

= (cosec A + cot A) = R.H.S.

∴ 	 L.H.S. 	= R.H.S.	 bfr fl¼e~A

(vi)
 	

1

1

+
−

sin

sin

A
A 	

= sec A + tan A

	
L.H.S. 	=

 

1

1

+
−

sin

sin

A
A

		
=

 

( sin ) ( sin )

( sin ) ( sin )

1 1

1 1

+ +
− +

A A
A A

		
=

 

( sin )

( ) (sin )

1

1

2

2 2

+
−

A
A  

=
 

( sin )

cos

1 2

2

+ A
A 	

		
=

 

1+ sin

cos

A
A  

=
 

1

cos

sin

cosA
A
A

+

		  = sec A + tan A = R.H.S.� bfr fl¼e~A

(vii)
 

sin sin

cos cos

θ θ
θ θ

−
−

2

2

3

3

 	
= tan θ

	 L.H.S.	 =
 

sin sin

cos cos

θ θ
θ θ

−
−

2

2

3

3

		
=

 

sin ( sin )

cos ( cos )

θ θ
θ θ

1 2

2 1

2

2

−
−

		
=

 

sin

cos

θ
θ  

= tan θ = R.H.S.

∴	 L.H.S.	 = R.H.S.	 bfr fl¼e~A
(viii) (sin A + cosec A)2 + (cos A + sec A)2

= 7 + tan2 A + cot2 A
L.H.S.
= (sin A + cosec A)2 + (cos A + sec A)2

= (sin2 A + cosec2 A + 2 sin A cosec A)
+ (cos2 A + sec2 A + 2 cos A sec A)

= (sin2 A + cosec2 A + 2) + (cos2 A + sec2 A + 2)
= sin2 A + cosec2 A + cos2 A + sec2 A + 4
= sin2 A + cos2 A + cosec2 A + sec2 A + 4
= 1 + cosec2 A + sec2 A + 4 [·.· sin2 θ + cos2 θ = 1]
= cosec2 A + sec2 A + 5
= (1 + cot2 A) + (1 + tan2 A) + 5
= tan2 A + cot2 A + 7 = R.H.S.
∴	 L.H.S.	 = R.H.S.	 bfr fl¼e~A
(ix) (cosec A – sin A) (sec A – cos A)

 

1

tan cotA A+
	L.H.S.	 = (cosec A – sin A) (sec A – cos A)

	
=

 
cosec 

cosec 
A

A
A

A
−





−





1 1
sec

sec

	
=

 

cosec

cosec 

2 21 1A
A

A
A

− × −sec

sec  
=

 

cot tan

sec

2 2A
A

A
Acosec 

×
 

	

=

 

1

1

2

tan
tan

sin cos

A
A

A A

×





 

=

 

( )

sin cos

sin cos

1 2

2 2A A
A A
+

	

	

=

 

1

2 2sin

sin cos

cos

sin cos

A
A A

A
A A

+

	
=

 

1

tan cotA A+  
= R.H.S.

∴  L.H.S. = R.H.S.	 bfr fl¼e~A
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(x)
 

1

1

1

1

2

2

2+
+






= −

−






tan

cot

tan

cot

A
A

A
A  

= tan2 A.

gy %   	 L.H.S. 	=
 

1

1

2

2

+
+

tan

cot

A
A  

=
 

sec

cos

2

2

A
Aec  

	
=

 

sec A
Acosec 







2

  
=

 

1

1

2 2

cos

sin sin

cosA
A A

A
×





= 





	 = (tan A)2 = tan2 A = R.H.S.

	  R.H.S.	 =
 

1

1

2−
−







tan

cot

A
A  

		
=

 

cos sin

cos

sin

sin cos

A A
A

A
A A

− ×
−







2

		
=

 

− − ×
−







(sin cos )

cos

sin

(sin cos )

A A
A

A
A A

2

		
=

 

−





sin

cos

A
A

2

 
= [– tan A]2 

		  = tan2 A= R.H.S.

∴ L.H.S. = M.H.S. = R.H.S.	 bfr fl¼e~A

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u

iz'u 1. f=dks.kferh; vuqikr tan A dks sec A ds inksa 

es fyf[k,A

ladsr % tan A = ± −(sec )
2

1A

iz'u 2. sin 60° sec 30° tan 45° dk eku Kkr dhft,A

ladsr % 3

2

2

3

1






×






×

  
=

 

( )

( )

3 2

2 3

×
×  

= 1

iz'u 3. tan2 60° + 3 cos2 30° dk eku Kkr dhft,A

ladsr %
 
3 3

3

4
+ 



  

=
 
3

9

4
+

 
=

 

12

4

9

4
+

 
=

 

21

4

.

iz'u 4. sin2 30° + 2 cos2 45° + 3 tan2 60° dk eku 

Kkr dhft,A

ladsr %	
1

4
2

1

2
3 3+ 




+ ( )

 
=

 

1

4
1 9+ +

 
=

 

1

4
10+

 
=

 

41

4

iz'u 5. cos cos
sin sin

45 60
45 30

° − °
° + °  

dk eku Kkr dhft,A

ladsr % cos45º = 
1

2
,  cos 60º = 

1

2
 

		  sin 45º = 
1

2
, sin 30º = 

1

2
 gy djsaA

iz'u 6. ;fn 3 cot A = 4 rks
 

1
1

2

2
−
+

tan
tan

A
A  

dk eku Kkr 

dhft,A

gy %

 

1
3

4

1
3

4

2

2

− 















+ 















 

=

 

7

16

25

16













 

=

 

7

25
.

iz'u 7. fl¼ dhft, fdµ
tan4 q + tan2 q = sec4 q – sec2 q.

gy % miifÙk% 
	 nk;k¡ i{k	 = sec4 q – sec2 q
		  = sec2 q(sec2 q – 1) = sec2 q . tan2 q 
	 ck;k¡ i{k	 = tan4 q + tan2 q
		  = tan2 q(tan2 q + 1)] = tan2 q. sec2 q 
pw¡fd 	 tan2 q . sec2 q	 = sec2 q . tan2 q
vr% 	 ck;k¡ i{k	= nk;k¡ i{k � bfr fl¼e~A 
iz'u 8. fl¼ dhft,µ

	

tan
tan

cot
cot

2

2

2

21 1
θ
θ

θ
θ+

+
+  

= sec2 q – cos2 q.

gy % 	 ck;k¡ i{k	=
 

tan

tan

cot

cot

2

2

2

2
1 1

θ
θ

θ
θ+

+
+

	        
 =  

tan

sec

cot

cosec

2

2

2

2

θ
θ

θ
θ

+ = sin2 q + cos2 q = 1

vr% 	 ck;k¡ i{k	= nk;k¡ i{k = 1� bfr fl¼e~A
iz'u 9. fl¼ dhft,µ

sec sin sin
cos cos

2
2 4

4 2
2

2
θ θ θ

θ θ
− −

−
 = 1
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gy % 	ck;k¡ i{k	=
 

(sin sin )

( cos cos )

A A
A A
−

−
2

2

3

3

		  =
 

[sin ( sin )

[cos ( cos )]

A A
A A

1 2

2 1

2

2

−
−

		
=

 

sin

cos

A
A  

= tan A = nk;k¡ i{k  bfr fl¼e~A

iz'u 10. fl¼ dhft,µ

1
1
−
+

sin
sin

θ
θ  

= sec q – tan q

gy % 	ck;k¡ i{k	=
 

( sin )

( sin )

1

1

−
+

θ
θ

	=
 

( sin )

( sin )( sin )

1

1 1

2−
+ −

θ
θ θ

	
=

 

( sin )

( sin )

1

1

2

2

−
−

θ
θ  

=
 

( sin )

( sin )

1

1

2

2

−
−

θ
θ �

	=
 

( sin )

cos

1
2

2

−









θ
θ  

=
 

1− sin

cos

θ
θ   

=
 

1

cos

sin

cosθ
θ
θ

−

	= sec q – tan q = nk;k¡ i{kA
iz'u 11. 3 sin 60° – 4 sin3 60° dk eku Kkr dhft,A

ladsr % 3 sin 60° – 4 sin3 60° =
 

3 3

2

3 3

2
−

 
= 0.

iz'u 12. fl¼ dhft, fdµ
4 sin 30° sin2 60° + 3 cos 60° tan 45°
� = 2 sec2 45° – cosec 90°

ladsr % 	4
1

2

3

2

2

× ×








	
=

 
4

1

2

3

4
× ×

 
=

 

3

2  
 � ...(i)

rFkk
	

3
1

2
1× ×

	
=

 

3

2  �
...(ii)

(i) vkSj (ii) dks tksM+us ij
 	
ck;k¡ i{k =

 

3

2

3

2
+

 
= 3

nk;k¡ i{k % 	 sec 45°	= 2 , sec2 45° = 2
	 cosec 90°	= 1
eku j[kus ij] 2 × 2 – 1	= 4 – 1 = 3
	 ck;k¡ i{k	= nk;k¡ i{kA

iz'u 13. ;fn cot (A + B) = 
1
3  

vkSj cot (A – B)  

= 3  gS tgk¡ 0° < A + B < 90° rFkk A > B gks] rks  

A vkSj B ds eku Kkr dhft,A

gy % 	 cot(A + B)	=
 

1

3

	 A + B	= 60° � ...(i)
	 cot(A – B)	= 3  
	 A – B	= 30° � ...(ii)
leh- (i) vkSj (ii) dks gy djus ij]
                    A = 45° rFkk B = 15°.
iz'u 14. fuEu loZlfedk dks fl¼ dhft,µ

sec6 q – tan6 q = 1 + 3 tan2 q + 3 tan4 q
gy % ck;k¡ i{k = (sec2 q)3 – (tan2 q)3

� (a3 – b3 = (a – b)3 + 3ab(a – b) ls)
     	= (sec2 q – tan2 q)3 + 3 sec2 q tan2 q(sec2 q 
� – tan2 q) (sec2 q – tan2 q = 1)
	 ck;k¡ i{k	= (1)3 + 3 sec2 q tan2 q (1)
		 = 1 + 3 sec2 q tan2 q
	 ck;k¡ i{k	= 1 + 3(1 + tan2 q)tan2 q
		 = 1 + 3 tan2 q + 3 tan4 q 
	 ck;k¡ i{k	= nk;k¡ i{kA

iz'u 15. fl¼ dhft, fdµ
tan tan
cot cot

α β
α β
+
+  

= tan a tan b

gy % 	 ck;k¡ i{k	=
 

(tan tan )

(cot cot )

α β
α β
+
+

ge tkurs gSa % cot a =
 

1

tana  
vkSj cot b =

 

1

tanb

      =	(tan tan )
(tan tan )

(tan tan )
α β α β

α β
+ ×

+
= tan a tan b

		 = nk;k¡ i{k � bfr fl¼e~A
iz'u 16. fl¼ dhft, fdµ

sin q =
 

tan

tan

θ

θ1 2+

gy % 	nk;k¡ i{k	=
 

tan

( tan )

θ

θ1
2+

=

 

tan

(sec )

q

q2

 

=

 

tan

sec

q
q

		 = sin

cos
cos

θ
θ

θ




×  = sin q = ck;k¡ i{kA
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iz'u 17. ;fn 1 + sin2 q = 3 sin q cos q rc fl¼ 

dhft, fd tan q = 1 ;k 
1
2

.

gy % fn;k gS % 1 + sin2 q = 3 sin q cos q

               

1 2

2

2

2 2cos

sin

cos

sin cos

cosθ
θ
θ

θ θ
θ

+ =

⇒	 sec2 q + tan2 q	= 3 tan q
⇒	 1 + tan2 q + tan2 q	= 3 tan q
⇒	 1 + 2 tan2 q	= 3 tan q
lHkh in ,d vksj yk,¡ % 	2 tan2 q – 3 tan2 q + 1 = 0
xq.ku[kaM djsa % 	(2 tan q – 1)(tan q – 1) = 0

vr%	    tan q = 1  ;k tan q = 
1

2
� fl¼ gqvkA

iz'u 18. ;fn sin q = 
3
5  gks] rks cos q vkSj cosec q 

 
Kkr dhft,A

gy % fn;k gS % sin q =
 

3

5  
rFkk

 
cos q =

 

4

5

vc] 	        cosec q =

 

1

sin θ

 

=

 

1

3

5





  

=

 

5

3

.

fucU/kkRed iz'u
iz'u 1. fuEu loZlfedk dks fl¼ dhft,µ

1
1
+
−

cos
cos

θ
θ  

= cosec q + cot q

gy % 	ck;k¡ i{k	=
 

1

1

+
−

cos

cos

θ
θ

		 =
 

( cos )

( cos )

1

1

2

2

+
−

θ
θ  

=
 

( cos )

sin

1+ θ
θ

		 =
 

1

sin

cos

sinθ
θ
θ

+
 
= cosec q + cot q

		 = nk;k¡ i{kA 
iz'u 2. f=Hkqt ABC esa dks.k C ledks.k gS rFkk  
AB = 25 lseh rFkk BC = 24 lseh gS] rks dks.k A ds 
lHkh f=dks.kferh; vuqikr Kkr dhft,A
gy % 	 AB2	= BC2 + AC2

	 252	= 242 + AC2

	 625	= 576 + AC2

	 AC2	= 49
	 AC 	= 7 lseh

	 sin A	= 
24

25
;
 
cos A =

 

AC
AB

= 7

25

	 tan A	=
 

BC
AC

= 24

7
;
 
cosec A = 

1

sin A  
=

 

25

24

	 sec A	= 
1 25

7cos A
= ;

 
cot A = 

1 7

24tan A
=

iz'u 3. ;fn cos q = 
5

13  
gks] rks sin q, tan q ds eku 

f=dks.kferh; vuqikrksa esa ijLij lEcUèkksa dh lgk;rk ls 
Kkr dhft,] tcfd q ,d U;wudks.k gSA

gy % fn;k gS]  cos q	 =
 

5

13

ge tkurs gSa] 	sin2 q + cos2 q	= 1 

sin
2

2
5

13
θ + 



 	

= 1
 
sin

2 25

169
θ +

	
= 1

	 sin2 q	=
 

144

169  
⇒

 
sin q =

 

12

13

vc] tan q = 
sin

cos

θ
θ

 	= 

12

13

5

13













 = 
12

5

iz'u
 
4. ;fn 4 tan q = 3 gS] rks 

4 1
4 1

sin cos
sin cos

θ θ
θ θ
− +
+ −





  

dk eku Kkr dhft,A

gy % fn;k gS] 	 4 tan q	= 3 ;k
  
tan q =

 

3

4

ekuk ,d ledks.k f=Hkqt esa]

yEc	= 3k, vk/kkj = 4k, d.kZ	= ( )9 16
2 2k k+

blfy,  	 sin q	=
 

3

5  
rFkk

 
cos q =

 

4

5  
vc O;atd esa eku j[kus ij]

		

=

 

4
3

5

4

5
1

4
3

5

4

5
1






− +










+ −





=

 

12

5

4

5

5

5

12

5

4

5

5

5

− +





+ −



  

=

 

13

11

iz'u 5. fuEufyf[kr loZlfedk fl¼ dhft,] tgk¡ os 
dks.k] ftuds fy, O;atd ifjHkkf"kr gS] U;wudks.k gSA
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1
1

1
1

2

2

2+
+

= −
−







cot
tan

cot
tan

A
A

A
A

gy % 	 ck;k¡ i{k	=
 

1

1

2

2

+
+

cot

tan

A
A

ge tkurs gSa] 
 

	
cosec

sec

2

2

A
A  

=
 

cos

sin

2

2

A
A  

= cot2 A

	 nk;k¡ i{k	=
 

( cot )

( tan )

1

1

2

2

−
−

A
A

 

=

 

1

1

2

−

−

















cos

sin

sin

cos

A
A
A
A

		 =
 

sin cos

sin

cos

cos sin

A A
A

A
A A

− ×
−







2

		
=

 

− − ×
−







(cos sin )

sin

cos

cos sin

A A
A

A
A A

2

		
=

 

−





cos

sin

A
A

2

 
= cot2 A

	 ck;k¡ i{k	= nk;k¡ i{k = cot2 A. 
iz'u 6. (1 + tan q + sec q) (1 + cot q – cosec q)  
dk eku Kkr dhft,A
gy % (1 + tan q + sec)(1 + cot q – cosec q)

=
 

cos sin

cos cos

sin cos

sin sin

θ θ
θ θ

θ θ
θ θ

+ +





+ −





1 1

=
 

(cos sin )(sin cos )

(sin cos )

θ θ θ θ
θ θ

+ + + −





1 1

=
 

sin cos sin cos

sin cos

2 2
2 1θ θ θ θ

θ θ
+ + −

=
 

1 2 1+ −sin cos

sin cos

θ θ
θ θ  

=
 

2sin cos

sin cos

θ θ
θ θ  

= 2.

iz'u 7. fl¼ dhft,—
sin

cot cosec
θ

θ θ+  
=

 
2 +

−
sin

cot cosec
θ

θ θ

gy % miifÙkµ
 

sin

cot cosec

sin

cot cosec

θ
θ θ

θ
θ θ+

−
−

 = 2

ck;k¡ i{k
 
=

 
sin

cot cosec cot cosec
θ

θ θ θ θ
1 1

+
−

−






=
 
sin

(cot cosec ) (cot cosec )

(cot cosec )(cot cosec )
θ θ θ θ θ

θ θ θ θ
− − +
+ −







=
 
sin

cosec

cot cosec

θ θ
θ θ

−
−







2

2 2
= sin q × 2

sin θ
= 2 nk;k¡ i{kA

iz'u 8. ;fn cos q =
 

21
29  

gks] rks sec
tan sin

θ
θ θ−

 dk eku 

Kkr dhft,A

gy % fn;k gS] cos q	=
 

21

29
;
 
fudkyuk gS =

 

sec

tan sin

θ
θ θ−  

ekuk 	 f=Hkqt dk d.kZ	= 29
	 vk/kkj	= 21

vr% 	 yEc	= 29 21
2 2−

		 = 841 441−  = 20

f=dks.kferh; vuqikr

	 sin q	=
 

20

29
,
 
tan q =

 

20

21
,
 
sec q =

 

29

21

	

sec

tan sin

θ
θ θ−

 	

=

 

29

21

20

21

20

29
−

 

=

 

29

21

580 420

609

−

		 =
 

29

21

609

160
×

 
=

 

29 29

160

×

 
=

 

841

160
.

� l l

  f=dks.kfefr osG oqGN vuqiz;ksx9
iz'ukoyh 9.1

iz'u 1. loZGl dk ,d dykdkj ,d 20 m yEch Mksj 
ij p<+ jgk gS tks vPNh rjg ls 
ruh gqbZ gS vkSj Hkwfe ij lh/ks yxs 
[kEHks osG f'k[kj ls caèkk gqvk gSA 

A

B C

20 m

30°

Mksjh dh yEckbZ

h
e
h

;fn Hkwfe Lrj osG lkFk Mksj }kjk cuk;k x;k dks.k 30º 
dk gks] rks [kEHks dh mG¡pkbZ Kkr dhft,A
gy % ekuk fd [kEHks dh mG¡pkbZ AB = h ehVj
rFkk       Mksjh dh yEckbZ AC = 20 ehVj
Hkwfe Lrj ds lkFk Mksjh }kjk cuk;k x;k dks.k 30º gS]
vFkkZr~ 	             ∠ACB 	= 30º 



ledks.k ∆ABC esa]

	 sin 30º 	=
 

yEc
d.kZ  

=
 

AB
AC     

⇒
  

1

2  
=

 

h
20

∴	 h 	=
 

20

2  
= 10 ehVj

vr% [kEHks dh mG¡pkbZ 10 ehVj gSA 	 mÙkj
iz'u 2. vk¡/kh vkus ls ,d isM+ VwV tkrk gS vkSj VwVk gqvk 
Hkkx bl rjg eqM+ tkrk gS fd isM+ dk f'k[kj tehu dks 
Nwus yxrk gS vkSj blosG lkFk 30º dk dks.k cukrk gSA 
isM+ osG ikn&fcUnq dh nwjh] tgk¡ isM+ dk f'k[kj tehu dks 
Nwrk gS] 8 ehVj gSA isM+ dh mG¡pkbZ Kkr dhft,A
gy % ekuk vk¡/kh ls igys isM+ dh 
yEckbZ BD gSA vk¡/kh osG i'pkr~ 
isM+ A LFkku ls VwVdj isM+ dk 
f'k[kj tehu ij C fcUnq ij 
iM+rk gS vFkkZr~ AD = AC  = 
h2 ehVj (ekuk)] AB	= h1 ehVj 
(ekuk)vkSj BC = 8 ehVj
VwVk gqvk Hkkx tehu ls 30° dk 
dks.k cukrk gSA
vr %	 ∠ACB	= 30º 	
fp= ls]

 
tan 30º	=

 

AB
BC  

rFkk
 
cos 30º =

 

BC
AC

⇒
 

3

2 	
=

 

8

2h   
⇒  h2 3  = 16

 
⇒

 
h2  =

 

16

3  
ehVj

isM+ dh oqGy yEckbZ (BD) = AB + AD
 
=

 

8

3

16

3

+
 

		  = 8 3  = 8 × 1.732 = 13.86 ehVj
vr% isM+ dh mG¡pkbZ 13.86 ehVj ;k 8 3  ehVj gSA� mÙkj

iz'u 3. ,d BsosGnkj cPpksa dks [ksyus osG fy, ,d ikoZG 
esa nks fQlyuiêh yxkuk pkgrh gSA 5 o"kZ ls de mez osG 
cPpksa osG fy, og ,d ,slh fQlyuiêh yxkuk pkgrh 
gS ftldk f'k[kj 1.5 ehVj dh mG¡pkbZ ij gks vkSj Hkwfe 
osG lkFk 30º osG dks.k ij >qdk gqvk gks] tcfd blls 
vf/kd mez osG cPpksa osG fy, og 3 ehVj dh mG¡pkbZ ij 
,d vf/kd <ky dh fQlyuiêh yxkuk pkgrh gS] tks 
Hkwfe osG lkFk 60º dk dks.k cukrh gksA izR;sd fLFkfr esa 
fQlyuiêh dh yEckbZ D;k gksuh pkfg,\
gy % fLFkfr I. tc BsosGnkj 5 o"kZ ls de mez osG cPpksa osG 
fy, fQlyuiêh yxkrk gS rks mldh mG¡pkbZ AB = 1.5  ehVj 
rFkk fQlyuiêh dk Hkwfe osG lkFk dks.k ACB = 30° gSA 
ekuk fQlyuiêh dh yEckbZ AC = x ehVj gSA

ledks.k ∆ABC esa] 

sin 30º =
 

AB
AC  

⇒ 1

2  
=

 

1 5.

x  
⇒ x = 1.5 × 2 

∴ AC  = 3 ehVj

fLFkfr II. tc BsosGnkj 5 o"kZ 
ls vf/kd mez osG cPpksa osG fy, 
fQlyuiêh yxkrk gS] rks mldh 
mG¡pkbZ PQ = 3 ehVj gksrh gS vkSj 
fQlyuiêh dk Hkwfe osG lkFk 
dks.k 60º gSA
vFkkZr~ ∠PRQ = 60º
ekuk fQlyuiêh dh yEckbZ (PR) y ehVj gSA

ledks.k ∆PQR esa]
 
	sin 60º  =

 

PQ
PR  

⇒
 

3

2  
=

 

3
y

⇒ 3y  	= 3 × 2
 
⇒ y =

 

6

3

3

3

×
 
=

 
2 3

 
ehVj

vr% 5 o"kZ ls de mez osG cPpksa osG fy, fQlyuiêh dh 
yEckbZ = 3 ehVj rFkk blls vf/kd mez osG cPpksa osG fy, 
fQlyuiêh dh yEckbZ = 2 3  ehVjA	 mÙkj

iz'u 4. Hkwfe osG ,d fcUnq ls] tks ehukj osG ikn&fcUnq 
ls 30 ehVj dh nwjh ij gS] ehukj osG f'k[kj dk mUu;u 
dks.k 30º gSA ehukj dh mG¡pkbZ Kkr dhft,A 
gy % ekuk ehukj dh mG¡pkbZ 
BC h ehVj gSA ehukj osG 
vkèkkj B ls 30 ehVj nwj 
Hkwfe ij fLFkr fcUnq A gS 
vFkkZr~ AB = 30 ehVjA 
ehukj ds f'k[kj dk mUu;u 
dks.k 30º gS A
vFkkZr~ ∠BAC	 = 30º

ledks.k ∆ABC esa]
 
	tan 30º =

 

BC
AB  

⇒
 

1

3  
=

 

h
30

gy djus ij]  h 	= 10 × 1.732 = 17.32 m (yxHkx)
vr% ehukj dh mG¡pkbZ 10 3  ehVj ;k 17.32 ehVj gSA 

iz'u 5. Hkwfe ls 60 ehVj dh mG¡pkbZ ij ,d irax mM+ jgh 
gSA irax esa yxh Mksjh dks vLFkk;h :i ls Hkwfe osG ,d 
fcUnq ls ck¡/k fn;k x;k gSA Hkwfe osG lkFk Mksjh dk >qdko 
60º gSA ;g ekudj fd Mksjh esa dksbZ <hy ugha gS] Mksjh 
dh yEckbZ Kkr dhft,A

B8 m

30°

A

Hkwfe Lrj

h m2

h m1

D

h m2
VwV

s g
q,

Hkk
x

d
h y

Ec
kbZ

i
sM
+d

h
d

qy
y

ac
kb
Z

fQ
ly

ui
V~V

h d
h y

Ec
kbZ

lh<+h

e
h V

j

30°

1
.5

A

BC

e
hV

j lh<+h

3

60°

P

QR

fQ
l
y
ui

V~V
h
d
h
y
Ec

kb
Z

30 eh-

h

A B

C

30°

e
h-

Hkwfe Lrj

e
hu

kj
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gy % ekuk AX ,d {kSfrt js[kk 
gSA js[kk ij fLFkr fcUnq C ls 60 
ehVj dh mG¡pkbZ ij ,d irax B 
mM+ jgh gSA ;g irax B, Hkwfe 
ij fLFkr ,d fcUnq A ls ruh gqbZ 
Mksjh AB }kjk c¡èkh gqbZ gSA Mksjh 
AB dk Hkwfe osG lkFk dks.k CAB 
= 60º gSA

ledks.k ∆ACB esa]
 
sin 60º =

 

BC
AB  

⇒
 

3

2  
=

 

60

AB  
∴	 AB	 = 69.28 ehVj
vr% Mksjh dh yEckbZ = 40 3  ehVj ;k 69.28  ehVjA

iz'u 6. 1.5 ehVj yEck ,d yM+dk 30 ehVj mG¡ps ,d 
Hkou ls oqGN nwjh ij [kM+k gSA tc og mG¡ps Hkou dh vksj 
tkrk gS rc mldh vk¡[k ls Hkou osG f'k[kj dk mUUk;u 
dks.k 30º ls 60º gks tkrk gSA crkb, fd og Hkou dh 
vksj fdruh nwjh rd pydj x;k gS\
gy % ekuk PQ ,d Hkou 
gS ftldh mG¡pkbZ 30 ehVj 
gSA Hkou osG vk/kkj Q ls x 
ehVj dh nwjh ij fcUnq R 
ij ,d yM+dk OR [kM+k 
gS ftldh mG¡pkbZ OR 1.5 
ehVj gSA 
rc  OS || RQ   
rFkk OR || SQ
...  SQ 	= OR = 1.5 ehVj ⇒ PS = PQ – SQ
	= 30 – 1.5 = 28.5 ehVj
yM+ds dh vk¡[k ls Hkou ds f'k[kj dk mUu;u dks.k 30º gS 
rFkk yM+dk Hkou dh vksj dqN nwjh pyrk gS] rks Hkou ds 
f'k[kj dk mUu;u dks.k 60º gks tkrk gS] rc 
	 ∠POS	 = 30º rFkk ∠PTS = 60º

fp= ls]
 
tan 30º 	=

 

PS
OS  

rFkk
 
tan 60º =

 

PS
TS

ljy djus ij] OT = 19 3  ehVj

vr% yM+osG }kjk Hkou dh vksj r; dh xbZ nwjh 19 3  ehVj 

gSA		  	 mÙkj
iz'u 7. Hkwfe osG ,d fcUnq ls ,d 20 ehVj mG¡ps Hkou osG 
f'k[kj ij yxh ,d lapkj ehukj osG ry vkSj f'k[kj osG 
mUUk;u dks.k ozGe'k% 45º vkSj 60º gSaA ehukj dh mG¡pkbZ 
Kkr dhft,A

ladsr% ekuk fd BC ,d Hkou gS] ftldh Å¡pkbZ 20 ehVj gSA 
Hkou osG f'k[kj fcUnq C ij ,d lapkj ehukj CD gSA
lapkj ehukj osG ry C vkSj 
f'k[kj D ls mUu;u dks.k ozGe'k% 
45º vkSj 60º gSaA

fp= ls]
 
tan 45º 	=

 

BC
AB  

⇒ 1 =
 

20

AB
∴ AB	  = 20 ehVj

rFkk tan 60º 	=
 

BD
AB  

⇒ 3  =
 

BD
20  

∴	 BD 	= 20 3  ehVj

lapkj ehukj dh mG¡pkbZ CD = BD – BC = 20 3  – 20 
ljy djus ij]  = 20 × 0.732 = 14.64 ehVj       mÙkj

iz'u 8. ,d isMLVy osG f'k[kj ij ,d 1.6 ehVj mG¡ph 
ewfrZ yxh gSA Hkwfe osG ,d fcUnq ls ewfrZ osG f'k[kj dk 
mUUk;u dks.k 60º gS vkSj mlh fcUnq ls isMLVy osG f'k[kj 
dk mUu;u dks.k 45º gSA isMLVy dh mG¡pkbZ Kkr dhft,A
ladsr % ekuk isMLVy dh mG¡pkbZ BC = h ehVj
fn;k gS % ewfrZ dh mG¡pkbZ CD 
= 1.6 ehVj gSA
{kSfrt Hkwfe ij fLFkr fcUnq 
A ls ewfrZ osG f'k[kj D dk 
mUu;u dks.k BAD = 60º 
rFkk isMLVy osG f'k[kj C  dk 
mUu;u dks.k BAC = 45º gSA

fp= ls]
 
tan 45º 	=

 

BC
AB  

⇒ 

1 =
 

h
AB

∴
 
rFkk tan 60º 	= 

BD
AB  

⇒ 3  = 
BC CD
AB
+

⇒
 

3  	= 
h

h
+1 6.

ljy djus ij] 
 
h 

	
= 0.8 ( 3  + 1) ehVj

	vr% isMLVy dh mG¡pkbZ	= 0.8 ( 3  + 1) ehVjA	 mÙkj

iz'u 9. ,d ehukj osG ikn&fcUnq ls ,d Hkou osG f'k[kj 
dk mUUk;u dks.k 30º gS vkSj Hkou osG ikn&fcUnq ls ehukj 
osG f'k[kj dk mUUk;u dks.k 60º gSA ;fn ehukj 50 ehVj 
mG¡ph gks] rks Hkou dh mG¡pkbZ Kkr dhft,A

A B

C

2
0

D

60°

45°

e
hV

j

l
ap

kj
e
hu

kj
d

h
Å

¡p
kb
Z

X

ru
h
gqb

Z M
ksj
h

Hk
wfe

l
si

ar
x

d
h

Å
¡p

kb
Z

{kSfrt

ufr dks.k

irax

e
hV

j
6

0

A

B

C

60°

(mUu;u dks.k)

P

QR

O
S

T

P
S

=
2

8
.5

1.5

3
0

30° 60°
x

y
M
+d

k ehVj

e
h-

e
hu

kj

Hk
o
u e
h-

x ehVj

ehVj1.5 ehVj

A

C

D

60°
45°

h
m

1
.6

m

(h
+

1
.6

)m

Hkwfe Lrj

e
wfr

Zd
h
Å
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kbZ

i
sM
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y
d

h
Å

¡p
kb
Z

B
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ladsr % ekuk fd AB dksbZ ehukj 
gSA ftldh Å¡pkbZ 50 ehVj gSA 
ehukj osG ikn fcUnq B ls Hkou 
dh pksVh D dk mUUk;u dks.k 
30º gS tcfd Hkou osG vk/kkj 
fcUnq C ls ehukj dh pksVh A 
dk mUUk;u dks.k 60º gSA
vFkkZr~	 ∠CBD	 = 30º vkSj ∠ACB = 60º
ekuk Hkou dh mG¡pkbZ CD = h ehVj 

fp= ls]
 
tan 60º 	=

 

AB
BC  

⇒ 3  =
 

50

BC

∴ BC 	=
 

50

3
 ehVj

 
rFkk tan 30º =

 

CD
BC  

⇒
 

1

3  
=

 

h
50

3

⇒
 

1

3  	
=

 

3

50

h ⇒ h =
 

50

3  
= 16 

2

3
ehVj

iz'u 10. ,d 80 ehVj pkSM+h lM+d osG nksuksa vksj 
vkeus&lkeus leku yEckbZ okys nks [kEHks yxs gq, gSaA 
bu nksuksa [kEHkksa osG chp lM+d osG ,d fcUnq ls [kEHkksa osG 
f'k[kj osG mUUk;u dks.k ozGe'k% 60º vkSj 30º gSaA [kEHkksa 
dh mG¡pkbZ vkSj [kEHkksa ls fcUnq dh nwjh Kkr dhft,A
ladsr % ekuk BC vkSj DE 
nks cjkcj mG¡pkbZ osG [kEHks gSa 
ftudh mG¡pkbZ h ehVj gSA bu 
nksuksa [kEHkksa osG chp lM+d 
BD ij ,d fcUnq A ls [kEHkksa 
osG f'k[kj osG mUUk;u dks.k 
ozGe'k% 60º vkSj 30º gSaA

fp= ls]
 
tan 30º 	=

 

ED
DA  

⇒
 

1

3  
=

 

h
x

rFkk	 tan 60º 	= BC
AB  

⇒
 

3

1  
=

 

h
x80 −

gy djds x1 rFkk h dk eku Kkr djsaA 

iz'u 11. ,d ugj osG ,d rV ij ,d Vhoh VkWoj  
mG/okZ/kjr% [kM+k gSA VkWoj osG Bhd lkeus nwljs rV osG 
,d vU; fcUnq ls VkWoj osG f'k[kj dk mUUk;u dks.k 60º 
gSA blh rV ij bl fcUnq ls 
20 eh nwj vkSj bl fcUnq dks 
ehukj osG ikn ls feykus okyh 
js[kk ij fLFkr ,d vU; fcUnq 
ls VkWoj osG f'k[kj dk mUUk;u 
dks.k 30º gS (nsf[k, vko`Gfr)A 
VkWoj dh mG¡pkbZ vkSj ugj dh 
pkSM+kbZ Kkr dhft,A 

gy % ekuk ugj dh pkSM+kbZ BC = x ehVj gSA
rFkk Vhoh VkWoj dh mG¡pkbZ AB = h ehVj gSA 

	
tan 60º 	=

 

AB
BC  

⇒
 

3
 
=

 

h
x

∴	  h	 = x 3  ehVj � ...(i)

iqu% ledks.k ∆ABD esa]
 
tan 30º 	= 

AB
BD  

=
 

AB
DC BC+

⇒
 

1

3
=

 

h
x20 +  

⇒ 3  × x 3  = 20 + x	

vr%	 x	 = BC = 10 ehVj
leh- (i) esa x dk eku izfrLFkkiu djus ij]
rFkk h 	= 10 3  = 10 × 1.732 = 17.32 ehVj

vr%  	 Vkoj dh Å¡pkbZ	= 17.32 ehVj
rFkk   	  ugj dh pkSM+kbZ	= 10 ehVj
iz'u 12. 7 ehVj mG¡ps Hkou osG f'k[kj ls ,d osGcy VkWoj 
osG f'k[kj dk mUUk;u dks.k 60º gS vkSj blosG ikn dk 
voueu dks.k 45º gSA VkWoj dh mG¡pkbZ Kkr dhft,A
gy % ekuk AB ,d osGcy 
VkWoj gSA mlh /kjkry esa ,d 
Hkou CD gS ftldh mG¡pkbZ 
7 ehVj gSA
osGcy VkWoj osG f'k[kj dk 
mUu;u dks.k vkSj ikn dk 
voueu dks.k ozGe'k% 60º 
vkSj 45º gSaA
vFkkZr  ∠ACE = 60º
   vkSj ∠ECB = 45º
	 BD	 || CE, CD || BE
... 	 CD 	= BE = 7 ehVj
vc ledks.k f=Hkqt CBD esa] 

	 tan 45º 	=
 

CD
DB  

⇒ 1 =
 

7
DB

∴        DB = 7 ehVj  ⇒  CE = DB = 7 ehVj
iqu% ledks.k f=Hkqt AEC esa] 

 tan 60º	=
 

AE
CE  

⇒ 3  =
 

AE
7  

⇒ AE = 7 3  ehVj

rc 	VkWoj AB dh mG¡pkbZ	= AE + EB  = 7 ( 3  + 1) ehVj

iz'u 13. leqnz&ry ls 75 ehVj mG¡ph ykbV gkml osG 
f'k[kj ls ns[kus ij nks leqnzh tgktksa osG voueu dks.k 
30º vkSj 45º gSaA ;fn ykbV gkml osG ,d gh vksj ,d 
tgkt nwljs tgkt osG Bhd ihNs gks] rks nks tgktksa osG chp 
dh nwjh Kkr dhft,A

D

60°

Hkwfe Lrj {kSfrt ry

A

45°

45°

V
kWo

j
d

h
Å

¡p
kb
Z

e
hV

j

e
hV

j

77

B

C
E

B

60°

A

D

30°

Hkoudh

Å¡pkbZ

C

e
hV

j
5
0

eh-
ehukj

60°30°

A B

C

D

E

80

(80– )x

h
e
hV

j

eh-

eh-x eh-

h
ehVj
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gy % ekuk 75 ehVj mG¡ps ,d izdk'k LrEHk PQ osG f'k[kj 
P ls] A vkSj B tgktksa osG voueu dks.k ozGe'k% 30º vkSj 
45º gSaA
... 	 ∠SPA 	= 30º = ∠PAQ	 (,dkUrj dks.k)
rFkk 	 ∠SPB	 = 45º = ∠PBQ	 (,dkUrj dks.k)

tan 45º	= 
PQ
BQ  

⇒ 1 

=
 

75

BQ
⇒ BQ = 75 ehVj

rFkk tan 30º 	=
 

PQ
AQ  

=
 

PQ
AB BQ+  

⇒
 

1

3  
=

 

75

75x +

ljy djus ij] x	= 54.90 ehVj
vr% nks tgktksa osG chp dh nwjh 75 ( 3  – 1) ;k 54.90 

ehVj gSA			   mÙkj
iz'u 14. 1.2 ehVj yEch 
,d yM+dh Hkwfe ls  
88.2 ehVj dh mG¡pkbZ 
ij ,d {kSfrt js[kk essa 
gok esa mM+ jgs xqCckjs 
dks ns[krh gSA fdlh Hkh 
{k.k yM+dh dh vk¡[k ls 
xqCckjs dk mUUk;u dks.k 
60º gSA oqGN le; ckn 
mUUk;u dks.k ?kVdj 30º gks tkrk gS (nsf[k, vko`Gfr)A 
bl vUrjky osG nkSjku xqCckjs }kjk r; dh xbZ nwjh Kkr 
dhft,A
gy % ekuk 1.2 ehVj yEch 
yM+dh dh vk¡[k ‘A’ gSA 
Hkwfe ls 88.2 ehVj dh 
mG¡pkbZ ij mM+ jgs xqCckjs 
dh fofHkUUk nwfj;ksa ij 
mUUk;u dks.k ozGe'k% 60º 
vkSj 30º gSaA
∴      ∠BAE = 60º  vkSj  
∠DAC = 30º 
BE = CD 
= 88.2 – 1.2 = 87 ehVj

tan 60º 	=
 

BE
AB  

⇒ 3  =
 

87

x
⇒ x =

 

87

3
	 ...(1)

rFkk	 tan 30º	=
 

CD
AC  

⇒
 

1

3  
=

 

87

x y+ 	
⇒	 x 	= 87 3  – y	 ...(2)
lehdj.k (1) o (2) dks gy djus ij] 
⇒	 y 	= 58 3  ehVj

vr% xqCckjs }kjk r; dh xbZ nwjh = 58 3  ehVj    � mÙkj

iz'u 15. ,d lh/kk jktekxZ ,d ehukj osG ikn rd tkrk 
gSA ehukj osG f'k[kj ij [kM+k ,d vkneh ,d dkj dks 
30º osG voueu dks.k ij ns[krk gS tks fd ehukj osG ikn 
dh vksj ,dleku pky ls tkrh gSA N% lsd.M ckn dkj 
dk voueu dks.k 60º gks x;kA bl fcUnq ls ehukj osG ikn 
rd igq¡pus esa dkj }kjk fy;k x;k le; Kkr dhft,A
ladsr % ekuk BCD ,d lhèkk 
jktekxZ gS ftlosG fcUnq D ij] 
AD ehukj [kM++h gS ftldh 
m¡GpkbZ h ehVj gSA ehukj osG 
f'k[kj A ls ,d dkj B dk 
voueu dks.k 30º gSA 6 
lsd.M ckn dkj dk voueu 
dks.k 60º gks tkrk gSA
... 6 lsd.M esa dkj }kjk r; dh xbZ nwjh = BC

fp= ls] tan 30º	 = 
AD
BD

  ...(i)

rFkk tan 60º = AD
CD  

pw¡fd dkj ,d leku pky ls py jgh gS rFkk CD nwjh BC 
dh vk/kh gSA vr% CD nwjh pyus esa yxk le; 

		
= 

1

2  
× BC nwjh pyus esa yxk le; 

		
=

 

1

2
 × 6 = 3 lsd.M

             
mÙkj

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u

iz'u 1. fuEu vkÏfr esa vPNh rjg 
ls ruh gqbZ ,d 20 eh yEch jLlh 
Hkwfe ij lh/ks yxs [kaHks ds f'k[kj ls 
ca/kh gSA ;fn Hkwfe Lrj ds lkFk jLlh 
}kjk cuk;k x;k dks.k 30° dk gS] rks 
[kaHks dh mG¡pkbZ Kkr dhft,A

2
0
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A B
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ladsr %
 	

sin 30°	= 
[kaHks dh mG¡pkbZ
jLlh dh yEckbZ

( )h

	

1

2 	
=

 

h
20  

⇒ h = 10 ehVj

iz'u 2. Hkwfe ls 60 ehVj dh Å¡pkbZ ij ,d irax mM+ jgh 
gSA irax esa yxh Mksjh dks vLFkk;h :i ls Hkwfe ds ,d 
fcUnq ls ck¡/k fn;k x;k gS Hkwfe ds lkFk Mksjh dk >qdko 
60° gSA ;g ekudj fd Mksjh esa dksb <hy ugha gSA Mksjh 
dh yEckbZ Kkr dhft,A
gy % ekuk 	Mksjh dh yEckbZ	= l ehVj
ledks.k f=Hkqt esa]

	 sin 60°	 =
 

irax dh mG¡pkbZ
Mksjh dh yEckbZ

	

3

2 	
=

 

60

l
⇒	 l 	= 40 × 1.732 ≈ 69.28 ehVj
iz'u 3. unh ds 15 ehVj Å¡ps 
iqy ls fdlh uko dk voueu 
dks.k 30º gSA ;fn uko 6 
fdeh@?kaVk dh xfr ls py jgh 
gS rc uko dks unh ds iqy ds 
uhps igq¡pus esa yxk le; Kkr 
dhft,A
ladsr % ekuk uko dh iqy ls nwjh = d ehVj

	 tan 30°	=
 

iqy dh mG¡pkbZ
uko dh nwjh

	

1

3  	
=

 

15

d  
⇒ d = 25.98 ehVj ≈ 26 ehVj

 	 uko dh xfr	= 6 fdeh@?kaVk
 
;k 

5

3

 ehVj@lsdaM

	

le;	=

 

nwjh
xfr

 

=

 

15 3

5

3

 =
 
9 3

 
lsdaM

yxHkx 9 3  lsdaM ;k 15.6 lsdaMA

iz'u 4. ,d lery tehu ij 2 eh yEcs Nk= dh Nk;k 
dh yEckbZ 1 eh gSA ml le; ,d ehukj dh Nk;k dh 
yEckbZ 5 eh gks] rks ehukj dh Å¡pkbZ Kkr dhft;sA
ladsr % ... Nk= vkSj ehukj nksuksa ,d gh le; ij tehu ij 
[kM+s gSa] blfy, lw;Z ds izdk'k }kjk cuk;k x;k dks.k nksuksa 
ds fy, leku gksxkA
ekuk 	 ehukj dh mG¡pkbZ	= h ehVj

lw;Z dk dks.k leku gksus ls oLrqvksa dh mG¡pkbZ vkSj mudh 
Nk;k dh yEckbZ dk vuqikr leku gksxkA

	

h
5 	

=
 

2

1  
⇒ h = 10 ehVjA

iz'u 5. ,d lery tehu ij 1.5 ehVj yEcs Nk= dh Nk;k 
dh yEckbZ 1 ehVj gS rFkk mlh le; ,d ehukj dh Nk;k dh 
yEckbZ 5 ehVj gS rks ehukj dh Å¡pkbZ Kkr dhft,A
ladsr % ekuk ehukj dh mG¡pkbZ = h eh-
le:irk ds fu;e ds vuqlkj] mG¡pkbZ vkSj Nk;k dk vuqikr 
fLFkj jgrk gSA

	

h
5 	

=
 

1 5

1

.

 
⇒ h = 7.5 eh-A

iz'u 6. i`Foh ls 1500 ehVj 
mG¡pkbZ ij mM+rs gq, ok;q;ku dk 
gokbZ vM~Ms ls mUUk;u dks.k 60º 
gSA ok;q;ku dh gokbZ vM~Ms ls 
{kSfrt nwjh Kkr dhft,A
ladsr % 

	 tan 60°	=
 

mG¡pkbZ
{kSfrt nwjh  

3 =
1500

d
⇒           d = 500 × 1.732 = 866 ehVj
iz'u 7. ,d gokbZ tgkt Hkwry ls mGij 300 eh dh 
mG¡pkbZ ij mM+ jgk gSA bl 
mG¡pkbZ ij mM+rs gq, gokbZ 
tgkt ls ,d unh ds nksuksa 
fdukjksa ij ijLij foijhr 
fn'kkvksa esa fLFkr nks fcanqvksa 
ds voueu dks.k ozGe'k% 
45° rFkk 60° gSaA unh dh 
pkSM+kbZ Kkr dhft,A

ladsr %  unh dh pkSM+kbZ 	=
 

300
45tan º + 

300
60tan º  

		 = 300 + 173.2 = 473.2 ehVj
iz'u 8. ,d ehukj ds ikn ls 
xqtjus okyh lh/kh js[kk ij 
ikn ls ozGe'k% 4 eh rFkk 16 
eh dh nwfj;ksa ij nks fcanq C 
o D fLFkr gSaA ;fn C o D 
ls ehukj ds f'k[kj ds mUu;u 
dks.k ,d&nwljs ds iwjd gksa] 
rks ehukj dh mG¡pkbZ Kkr 
dhft,A
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ladsr %
 
tan a	=

 

h
4  

rFkk
 
tan(90° – a) =

 

h
16

� (;gk¡ tan(90° – a) = cot a jf[k;s) 
ljy djus ij] ehukj dh mG¡pkbZ = 8 ehVjA

iz'u 9. 10 ehVj Å¡ps Hkou osG 
f'k[kj ls ,d VkWoj osG f'k[kj dk 
mUu;u dks.k 60° gS vkSj blosG 
ikn dk voueu dks.k 45° gSA 
Vkoj dh Å¡pkbZ Kkr dhft,A
ladsr % 
ekuk 	VkWoj dh mG¡pkbZ = H ehVj
ekuk {kSfrt nwjh	 = d ehVj

fp= ls]
 
tan 45° =

 

10

d
 ⇒ d = 10 ehVj

tan 60° =
 

H
d
−10

 
⇒

 
3

 
=

 

H −10

10

ljy djus ij] 	H = 10(1 + 1.732) = 27.32 ehVj

iz'u 10. ,d 12 ehVj Å¡pk isM+ rst gok ls bl izdkj 
VwV tkrk gS fd mldk 'kh"kZ tehu dks Nwus yxrk gS vkSj 
tehu ds lkFk 60° dk dks.k cukrk gSA Kkr djsa fd rst 
gok ls isM+] tehu ls fdruh Å¡pkbZ ls VwVk gSA 
gy % ekuk isM+ tehu ls h mG¡pkbZ 
ls VwVk gSA
	 VwVk gqvk fgLlk	= 12 – h eh-
ledks.k f=Hkqt esa] sin q

	 sin 60°	 =
 

h
h12 −

gy djus ij]

          h =
 

12 3

2 3+  
;k 5.57 eh- (yxHkx)A

iz'u 11. leqæ ry ls 60 eh- mG¡ps ykbV gkml ds 
f'k[kj ls ns[kus ij nks leqæh tgtksa ds voueu dks.k 
45° rFkk 60° gSA ;fn nksuksa tgkt ykbV gkml dh  
foijhr fn'kkvksa esa gks] rks nksuksa tgktksa ds chp dh nwjh 
Kkr dhft,A
ladsr %    
fp= ls]

 tan 45° =
 

60

x  
;k x = 60

blh izdkj]

tan 30° =
 

60

y  
⇒  y 	= 60

60

3
+

nksuksa tgktksa ds chp dh oqGy nwjh

	 x + y 	= 60
60

3
+

 
=

 
60 1

1

3
+





		
=

 

60 3 1 3

3

( )+

 
= 20 3 3 1( )+

fucU/kkRed iz'u
iz'u 1. {kSfrt ry ij fdlh fuf'pr fcUnq ls ,d ehukj 
osG f'k[kj dk mUu;u dks.k 30° gSA ;fn izs{kd 20 ehVj 
ehukj dh vksj pyrk gS] rks ehukj osG f'k[kj dk mUu;u 
dks.k 15° c<+ tkrk gSA ehukj dh Å¡pkbZ Kkr djksA
ladsr % 

 fp= ls]

	 tan 45°	=
 

h
BC

  ;k  BC = h � ...(i)

rFkk	 tan 30°	=
 

AB
BD   

⇒
   

1

3  
=

 

h
h20 +

;k h 	=
 

20

3 1( )−  	
=

 

20 3 1

2

( )+
 = 

10 3 1( )+
 

iz'u 2. 5 ehVj Å¡pkbZ dk ,d [kEHkk fdlh ÅèokZèkj 
ehukj dh pksVh ij yxk gSA Hkwfe ij fLFkr ,d fcUnq ‘A’ 
ls [kEHks ds 'kh"kZ dk mUu;u dks.k 60° gSA vkSj ehukj dh 
pksVh ls fcUnq ‘A’ dk vuoeu dks.k 45° gSA ehukj dh 
Å¡pkbZ Kkr dhft,A
ladr % eku yhft, ehukj dh 
mG¡pkbZ = h ehVj
ehukj ds vk/kkj ls fcUnq A dh 
nwjh = x eh-
fp= ls]

tan 45° =
 

h
x  

;k h = x� ...(i) 

rFkk	 tan 60° 	=
 

h
x
+ 5

gy djus ij]	 h 	= 6.83 eh-A
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iz'u 3. /kjkry osG ,d fcUnq A ls ,d gokbZ tgkt dk 
mUu;u dks.k 60° gSA 15 lsd.M dh mM+ku osG i'pkr~] 
mUu;u dks.k 30° dk gks tkrk gSA ;fn gokbZ tgkt ,d 

fuf'pr Å¡pkbZ 1500 3  ehVj ij mM+ jgk gks] rks 

gokbZ&tgkt dh xfr fdeh@?kaVk esa Kkr dhft,A vr% 
gokbZ tgkt dh pky 720 fdeh@?kaVk gSA
gy % mG¡pkbZ (h) = 1500 3  eh-

igys 	vk/kkj dh nwjh 	= x

  tan 60° =
 

1500 3

x  
� ...(i)

     x =
 

1500 3

3  
= 1500 eh-

15 lsdaM ckn vk/kkj dh nwjh (x + d)

	 tan 30°	 =
 

h
x d+ �

...(ii)

lehdj.k (i) o (ii) dks gy djus ij]
	 r; dh xbZ nwjh (d)	 = 4500 – 1500 = 3000 eh-

	 pky	=
 

nwjh
le;  

=
 

3000

15  
= 200 eh@ls-

		 = 720 fdeh@?kaVkA
iz'u 4. ,d ehukj ds ikn ls 
,d Hkou ds f'k[kj dk mUu;u 
dks.k 30° gS vkSj Hkou ds ikn 
ls ehukj ds f'k[kj dk mUu;u 
dks.k 60° gSA ;fn ehukj dh 
mG¡pkbZ 48 eh gS rks Hkou dh 
mG¡pkbZ Kkr dhft,A
gy % ekuk 	Hkou dh mG¡pkbZ	= h eh-
	 nksuksa ds chp dh nwjh	= x 

fp= ls]   tan 60° = 
48

x
 rFkk tan 30° =

 

h
x

nksuksa dks gy djus ij]	 h	 = 16 eh-A

iz'u 5. ehukj ds vk/kkj ls vkSj ,d ljy js[kk esa  
4 ehVj rFkk 9 ehVj dh nwjh ij fLFkr nks fcUnqvksa ls 
ehukj ds f'k[kj ds mUu;u dks.k iwjd dks.k gS fl¼ 
dhft, fd ehukj dh Å¡pkbZ 6 ehVj gSA

gy % ekuk mG¡pkbZ = h, dks.k q vkSj (90 – q) gSA

	 tan q	 =
 

h
4  

� ...(i)

	 tan(90° – q)	 =
 

h
9   

;k
  
cot q =

 

h
9  

� ...(ii)

lehdj.k (i) vkSj (ii) dk xq.kk djus ij]

	 tan q × cot q	 =
 

h h
4 9

×

	 1	 =
 

h2

36  
⇒ h2 = 36 ⇒ h = 6 ehA �

� bfr fl¼e~A
iz'u 6. ,d ehukj ds ,d gh vksj rFkk blds vkèkkj 
ls ,d gh ljy js[kk esa nks fcanq A rFkk B gSaA ehukj ds 
f'k[kj ls bu fcanqvksa ds voueu dks.k ozGe'k% 60° o 
45° gSaA ;fn ehukj dh mG¡pkbZ 15 eh gks] rks bu fcanqvksa 
ds chp dh nwjh Kkr dhft,A

gy %	igys fcUnq dh nwjh x1	=
 

15

60tan °  
=

 

15

3
eh-

	 nwljs fcUnq dh nwjh (x2)	= 

15

45tan °

	 x2	= 15 eh-
nksuksa fcUnqvksa ds chp dh nwjh

	 x2 – x1	= 
15

3  
=

 

15 3 1

3

( )−

 
eh-

ll 



iz'ukoyh 10.1

iz'u 1. ,d o`Ùk dh fdruh Li'kZ js[kk,¡ gks ldrh  gSa \
gy % vuUr
iz'u 2. fjDr LFkkuksa dh iwfrZ dhft, %
(i) fdlh o`Ùk dh Li'kZ js[kk mls ............... fcanq ij 
izfrPNsn djrh gSA 
	(ii)	 o`Ùk dks nks fcanqvksa ij izfrPNsn djus okyh js[kk dks 
................ dgrs gSaA
	(iii) ,d o`Ùk dh ....... lekarj Li'kZ js[kk,¡ gks ldrh gSaA
	(iv)	o`Ùk rFkk mldh Li'kZ js[kk ds mHk;fu"B fcanq dks 
.................. dgrs gSaA
mÙkj % (i) osGoy ,d]	 (ii) Nsnd] (iii) vf/kdre nks]  
(iv) Li'kZ fcanq	
iz'u 3. 5 lseh f=T;k okys 
,d o`Ùk osG fcUnq P ij 
Li'kZ js[kk PQ osGUæ O 
ls tkus okyh ,d js[kk 
ls fcUnq Q ij bl izdkj 
feyrh gS fd OQ = 12 
lseh] PQ dh yEckbZ gS %
(A) 12 lseh	 (B)	 13 lseh
(C) 8·5 lseh	 (D)	 119  lsehA

mÙkj % (D) 
iz'u 4. ,d o`Ùk [khafp, vkSj ,d nh xbZ js[kk osG lekUrj 
nks ,slh js[kk,¡ [khafp, fd muesa ls ,d Li'kZ js[kk gks rFkk 
nwljh Nsnd js[kk gksA
gy % ekuk O osGUæ dk ,d 
o`Ùk gS vkSj PQ ,d nh xbZ 
js[kk gSA gesa PQ osG lekUrj 
nks js[kk,¡ (ekuk CD o AB) 
[khapuh gSa ftuesa CD Li'kZ 
js[kk vkSj AB Nsnd js[kk gksA
jpuk fof/k % (i) js[kk PQ 
ij osGUæ&fcUnq ls yEc ON 
[khapk tks o`Ùk dks C ij dkVsA (ii) f=T;k OC osG fcUnq C 
ij yEc CD [khapkA CD Li'kZ js[kk gSA (iii) OC ij ,d 
fcUnq M ls yEc AB [khapkA AB Nsnd js[kk gSA

iz'ukoyh 10.2
iz'u la- 1, 2, 3 esa lgh fodYi pqfu, ,oa mfpr dkj.k 
nhft,A
iz'u 1. ,d fcUnq Q ls ,d o`Ùk ij Li'kZ js[kk dh yEckbZ 
24 lseh rFkk Q dh osGUæ ls nwjh 25 lseh gSA o`Ùk dh 
f=T;k gS %
(A) 7 lseh  (B) 12 lseh  (C) 15 lseh  (D) 24.5 lseh
mÙkj % (A) 
iz'u 2. fp= esa] ;fn TP, TQ 
osGUæ O okys fdlh o`Ùk ij nks 
Li'kZ js[kk,¡ bl izdkj gSa fd 
∠POQ = 110°, rks ∠PTQ 
cjkcj gS %
(A) 60°       	 (B) 70°
(C) 80°       	 (D) 90°
mÙkj % (B) 
iz'u 3. ;fn ,d fcUnq P ls O osGUæ okys fdlh o`Ùk ij 
PA, PB Li'kZ js[kk,¡ ijLij 80° osG dks.k ij >qdh gksa] 
rks ∠POA gS %
(A) 50°	 (B) 60° 	 (C) 70°	 (D) 80°

O P

A

B

80°

mÙkj % (A) 
iz'u 4. fl¼ dhft, fd fdlh o`Ùk osG fdlh O;kl osG 
fljksa ij [khaph xbZ Li'kZ js[kk,¡ 
lekUrj gksrh gSaA
gy % fn;k gS % ,d o`Ùk ftldk 
osGUæ O rFkk O;kl AB gSA PQ vkSj 
RS fcUnq A o B ij Li'kZ js[kk,¡ gSaA
fl¼ djuk gS % 
                       PQ || RS
miifÙk % ·.· OA f=T;k gS vkSj PQ Li'kZ js[kk] OA f=T;k 
ij yEc gSA		
∴	 ∠1	 = 90°
blh izdkj]	 RS	 ⊥ OB

110°

P

Q

O

T

Q

P

12 lseh

5
l
se
h

O

A B

QP

C

N

M

O
90°

90°

D

1

2

S

O

R

Q

P

A B

o`Ùk10
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∴	 ∠2	 = 90°
vc	 ∠1	 = ∠2
ijUrq ;g nks lekUrj js[kkvksa osG ,dkUrj dks.k gSa] tc ,d 
fr;Zd js[kk mUgsa dkVrh gSA
∴	 PQ	 || RS
vr% fdlh O;kl osG fljksa ij [khaph xbZ Li'kZ js[kk,¡ ijLij 
lekUrj gksrh gSaA			   bfr fl¼e~A
iz'u 5. fl¼ dhft, fd Li'kZ fcUnq ls Li'kZ js[kk ij 
[khapk x;k yEc o`Ùk osG osGUæ ls gksdj tkrk gSA
gy % fn;k gS % ,d o`Ùk ftldk osGUæ O 
gSA AB bldh Li'kZ js[kk gS tks o`Ùk dks P 
ij Li'kZ djrh gSA 
fl¼ djuk gS % yEc PQ o`Ùk ds osGUæ O 
ls tkrk gSA
miifÙk % ;fn lEHko gks] rks ekuk PQ, AB 
ds yEcor~ gS] tks O ls ugha xqtjrh gSA
OP dks feyk;kA
... o`Ùk osG fcUnq ij Li'kZ js[kk] Li'kZ fcUnq ij f=T;k ds 
yEcor~ gksrh gS] blfy,
AB ⊥ OP vFkkZr~ ∠OPB = 90°
rFkk ∠QPB = 90° 	�  (jpuk ls)
∴ ∠QPB = ∠OPB, tks lEHko ugha gS D;ksafd js[kk[k.M 
OP js[kk PQ ds cjkcj ugha gks ldrk gSA 
;g gekjh dYiuk ds foijhr gSA
vr% Li'kZ js[kk AB ds Li'kZ fcUnq P ij [khapk x;k yEc 
PQ, o`Ùk ds osGUæ ls gksdj tkrk gSA 
iz'u 6. ,d fcUnq A ls] tks ,d o`Ùk osG osGUæ ls 5 lseh 
nwjh ij gS] o`Ùk ij Li'kZ js[kk dh yEckbZ 4 lseh gSA o`Ùk 
dh f=T;k Kkr dhft,A
gy % ,d o`Ùk ftldk osGUæ 
‘O’ gSA o`Ùk osG ckgj blds 
osGUæ ls 5 lseh dh nwjh ij 
dksbZ fcUnq A gSA
Li'kZ js[kk dh yEckbZ
                 = PA = 4 lseh
... ge tkurs gSa fd o`Ùk ij Li'kZ js[kk Li'kZ fcUnq ls gksdj 
[khaph xbZ f=T;k ij yEc gksrh gSA
∴	 ∠OPA	= 90°
ledks.k ∆OPA esa] ikbFkkxksjl izes; ls]
	 OA2	= OP2 + PA2

	 (5)2	= OP2 + (4)2

⇒	 OP2	= 9 ⇒ OP = 9  = 3 lseh

iz'u 7. nks laosGUæh; o`Ùkksa dh f=T;k,¡ 5 lseh rFkk 3 lseh 
gSaA cM+s o`Ùk dh ml thok dh yEckbZ Kkr dhft, tks 
NksVs o`Ùk dks Li'kZ djrh gksA	 (CBSE 2020 Std.)
gy % ekuk O osGUæ okys nks laosGUæh; 
o`Ùk gSa ftudh f=T;k,¡ OA rFkk OP 
Øe'k% 5 lseh o 3 lseh gSaA
cM+s o`Ùk dh ,d thok AB gS tks NksVs 
o`Ùk dks fcUnq P ij Li'kZ djrh gSA
∴  OP	⊥ AB rFkk ∠OPA = 90°
∴ledks.k ∆OPA esa] ikbFkkxksjl izes; ls]
	 AP2 + OP2	 = OA2

⇒	 AP2 + (3)2	 = (5)2

⇒	 AP2	 = (5)2 – (3)2 = 16
∴	 AP	 = 4 lseh
ijUrq cM+s òÙk esa] thok AB ij osGUæ O ls OP yEc gSA
∴ fcUnq P, thok AB dks lef}Hkkftr djrk gSA
	 AP	 = BP = 4 lseh
thok AB dh yEckbZ	= AP + BP = 4 + 4 = 8 lseh
vr% cM+s o`Ùk dh thok dh yEckbZ = 8 lsehA	 mÙkj
iz'u 8. ,d o`Ùk osG ifjxr ,d prqHkqZt ABCD [khapk 
x;k gSA fl¼ dhft, % AB + CD = AD + BC
gy % fn;k gS % O osGUæ okys  
o`Ùk  osG  ifjxr  ,d prqHkqZt   
ABCD [khapk ftldh Hkqtk,¡ 
AB, BC, CD rFkk DA o`Ùk dks 
Øe'k% fcUnqvksa P, Q, R vkSj 
S ij Li'kZ djrh gSaA
fl¼ djuk gS %
      AB + CD = AD + BC
miifÙk % ge tkurs gSa fd fdlh cká fcUnq ls o`Ùk ij [khaph 
xbZ Li'kZ js[kkvksa dh yEckbZ cjkcj gksrh gSA
vc B, o`Ùk osG ckgj fLFkr dksbZ fcUnq gS vkSj BP, BQ o`Ùk 
ij Li'kZ js[kk,¡ gSaA
∴	 BP	 = BQ	 …(1)
blh izdkj]	 AP	 = AS	 …(2)
vkSj	 DR	 = DS	 …(3)
vkSj	 CR	 = CQ	 …(4)
lehdj.k (1), (2), (3) o (4) dks tksM+us ij]
	 BP + AP + DR + CR
		  = BQ + AS + DS + CQ
⇒ 	 (AP + BP) + (CR + DR)
		  = (AS + DS) + (BQ + CQ)
⇒	 AB + CD	 = AD + BC.	 bfr fl¼e~A
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iz'u 9. vkÏfr esa] XY rFkk X′Y′  O osGUæ  okys fdlh 
o`Ùk ij nks lekUrj Li'kZ js[kk,¡ gSa vkSj Li'kZ fcUnq C ij 
Li'kZ js[kk AB, XY dks A ij rFkk X′Y′ dks B ij izfrPNsn 
djrh gSA fl¼ dhft, fd ∠AOB = 90° gSA   

X

X´

Y

Y´

O

P

Q

A

B

C

 
gy % fn;k gS % XY rFkk 
X′Y′, O osGUæ okys o`Ùk 
ij nks lekUrj Li'kZ js[kk,¡ 
gSa vkSj Li'kZ fcUnq C ij 
,d vU; Li'kZ js[kk AB, 
XY dks A rFkk X′Y′ dks 
B ij izfrPNsn djrh gSA 
OA rFkk OB dks feyk;kA
fl¼ djuk gS % ∠AOB = 90°
jpuk % OC feyk;kA
miifÙk % XY vkSj X′Y′ o`Ùk dh nks Li'kZ js[kk,¡ gSa] tks o`Ùk 
dks P vkSj Q ij Li'kZ djrh gSaA fcUnq C ls o`Ùk dh Li'kZ 
js[kk AB, XY dks A rFkk X′Y′  dks B ij dkVrh gSA
∴ fcUnq A ls o`Ùk ij AP o AC Li'kZ js[kk,¡ gSaA
∴	 AP	 = AC
∆OPA rFkk ∆OCA esa]
	 OP	 = OC	 (o`Ùk dh f=T;k,¡)
	 AP	 = AC	 (cká fcUnq ls òÙk dh Li'kZ js[kk,¡)
	 OA	 = OA	 (mHk;fu"B Hkqtk)
∴	 ∆OPA	 ≅ ∆OCA	 (SSS lok±xlerk xq.k/keZ ls)
lok±xle f=Hkqtksa osG laxr dks.k leku gksrs gSaA
	 ∠POA	 = ∠AOC	 …(1)
blh izdkj fcUnq B ls o`Ùk ij BQ vkSj BC Li'kZ js[kk,¡ gSaA
vr%	 BQ	 = BC
∆OQB rFkk ∆OBC esa]
	 OQ	 = OC	 (o`Ùk dh f=T;k,¡)
	 BQ	 = BC	 (fcUnq B ls o`Ùk ij Li'kZ js[kk,¡)
	 OB	 = OB	 (mHk;fu"B Hkqtk)
∴	 ∆OQB	 ≅ ∆OCB
⇒	 ∠BOQ	 = ∠COB	 …(2)
·.· ∠POA + ∠AOC + ∠COB + ∠BOQ = 180°
lehdj.k (1) o (2) ls]
⇒ ∠AOC + ∠AOC + ∠COB + ∠COB = 180°

⇒	 2(∠AOC + ∠COB)	 = 180°

⇒	 ∠AOC + ∠COB	 =
 

180

2

°

 
= 90°

∴	 ∠AOB	 = 90°	 bfr fl¼e~A
iz'u 10. fl¼ dhft, fd fdlh cká fcUnq ls fdlh o`Ùk 
ij [khaph xbZ Li'kZ js[kkvksa osG chp dk dks.k Li'kZ fcUnqvksa 
dks feykus okys js[kk[k.M }kjk osGUæ ij vUrfjr dks.k 
dk lEiwjd gksrk gSA	
gy % fn;k gS % ,d o`Ùk 
ftldk osGUæ O gSA o`Ùk 
osG ckgj fLFkr fdlh 
fcUnq P ls PQ vkSj PR 
fn, x, o`Ùk ij Li'kZ 
js[kk,¡ gSaA
fl¼ djuk gS % ∠ROQ + ∠QPR = 180°
miifÙk % OQ f=T;k gS rFkk fcUnq P ls PQ Li'kZ js[kk gS tks 
o`Ùk dks fcUnq Q ij Li'kZ djrh gSA
                 ∠OQP = 90°    [...  Li'kZ js[kk Li'kZ fcUnq 
ls gksdj [khaph xbZ f=T;k ij yEc gksrh gS]
blh izdkj]	 ∠ORP	 = 90°
vc prqHkqZt ROQP esa]
 ∠ROQ + ∠PRO + ∠OQP + ∠QPR = 360°
⇒       ∠ROQ + 90° + 90° + ∠QPR = 360°
⇒	 ∠ROQ + ∠QPR	 = 360° – 180°
⇒	 ∠ROQ + ∠QPR	 = 180°
vr% ∠QPR, ∠ROQ dk lEiwjd gSA	 bfr fl¼e~A
iz'u 11. fl¼ dhft, fd fdlh o`Ùk osG ifjxr lekUrj 
prqHkqZt leprqHkqZt gksrk gSA
gy % fn;k gS % osGUæ O okys o`Ùk 
osG ifjxr ,d lekUrj prqHkqZt 
ABCD [khapk ftldh Hkqtk,¡ òÙk 
dks Øe'k% E, F, G o H fcUnqvksa 
ij Li'kZ djrh gSaA
fl¼ djuk gS % ABCD ,d 
leprqHkqZt gSA
miifÙk % ·.· ckgjh fcUnq ls fdlh o`Ùk ij [khaph xbZ nksuksa 
Li'kZ js[kkvksa dh yEckbZ leku gksrh gSA
vc o`Ùk osG ckgj fLFkr fcUnq B ls BE vkSj BF o`Ùk ij nks 
Li'kZ js[kk,¡ gSaA
∴	 BE	 = BF	 …(1)
blh izdkj]	 AE	 = AH	 …(2)
	 CG	 = CF	 …(3)
rFkk	 DG	 = DH	 …(4)
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lehdj.k (1), (2), (3) o (4) dks tksM+us ij]
(BE + AE) + (CG + DG) = (BF + CF) + (AH + DH)
⇒	 AB + CD	 = BC + AD	 …(5)
·.· fn;k gS] ABCD ,d lekUrj prqHkqZt gSA
∴	 AB	 = CD  vkSj  BC = AD	 …(6)
lehdj.k (5) o (6) ls]
	 AB + AB	 = BC + BC
⇒	 2AB	 = 2BC   ⇒  AB = BC
∴	 AB	 = BC = CD = AD
vr% ABCD ,d leprqHkqZt gSA	 bfr fl¼e~A
iz'u 12. 4 lseh f=T;k okys ,d 
o`Ùk osG ifjxr ,d f=Hkqt ABC 
bl izdkj [khapk x;k gS fd 
js[kk[k.M BD vkSj DC (ftuesa 
Li'kZ fcUnq D }kjk BC foHkkftr 
gS) dh yEckb;k¡ Øe'k% 8 lseh 
vkSj 6 lseh gSaA Hkqtk,¡ AB vkSj AC Kkr dhft,A
ladsr % fdlh cká fcUnq ls o`Ùk ij [khaph xbZ Li'kZ 
js[kkvksa dh yEckbZ leku gksrh gS rFkk  o`Ùk dh Li'kZ js[kk] 
Li'kZ fcUnq ls gksdj [khaph xbZ f=T;k ij yEc gksrh gSA

E F

4 cm

A

BC D6 cm

O4
cm 4 cm

6
cm

x
cm

x
cm

8 cm

8
cm

∆ABC esa]	 b	 = AC = (x + 6) lseh
	 a	 = CB = (6 + 8) lseh = 14 lseh
	 c	 = BA = (8 + x) lseh
(∆ABC) dk {ks=Qy

		  = s s a s b s c( ) ( ) ( )− − −

	 f=Hkqt dk {ks=Qy	=
 

1

2
 × vk/kkj × 'kh"kZyEc

	∆ABC dk {ks=Qy = ∆OBC dk {ks=Qy + ∆BOA 
 dk {ks=Qy + ∆AOC dk {ks=Qy

iz'u 13. fl¼ dhft, fd 
o`Ùk osG ifjxr cus prqHkqZt dh 
vkeus&lkeus dh Hkqtk,¡ osGUæ ij 
lEiwjd dks.k vUrfjr djrh gSaA
gy % fn;k gS % osGUæ O okys o`Ùk osG 
ifjxr cuk prqHkqZt PQRS ftldh 

Hkqtk,¡ PQ, QR, RS vkSj SP o`Ùk dks Øe'k% L, M, N, T 
fcUnqvksa ij Li'kZ djrh gSaA
fl¼ djuk gS %
∠POQ + ∠SOR = 180° vkSj ∠SOP + ∠ROQ = 180°
jpuk % o`Ùk osG osGUæ O ls P, Q, R, S, L, M, N rFkk T 
dks feyk;kA
miifÙk % OL, OM, ON rFkk OT o`Ùk dh f=T;k,¡ gSa rFkk 
QL, MQ, RN rFkk ST o`Ùk ij Li'kZ js[kk,¡ gSaA
QL ⊥ OL, QM ⊥ OM, RN ⊥ ON rFkk ST ⊥ OT 
vc ledks.k ∆OMQ rFkk ledks.k ∆OLQ esa
	 ∠OMQ =	 ∠OLQ	 (izR;sd 90° gS)
	 d.kZ OQ =	 d.kZ OQ	 (mHk;fu"B Hkqtk)
rFkk	 OM =	 OL	 (o`Ùk dh leku f=T;k,¡)
∴ 	 ∆OMQ ≅	 ∆OLQ	 (RHS lok±xlerk xq.k/keZ ls)
⇒	 ∠3	 = ∠2 	 (CPCT)
blh izdkj]	 ∠4	 = ∠5
	 ∠6	 = ∠7 rFkk ∠8 = ∠1
·.· o`Ùk osG osGUæ&fcUnq O ij cus lHkh dks.kksa dk ;ksx 360° 
gksrk gSA
∴ ∠1+∠2 +∠3 +∠4 +∠5 +∠6 +∠7 +∠8 = 360°
⇒ ∠1+∠2+∠2+∠5+∠5+∠6+∠6+∠1 = 360°
⇒	 2(∠1 + ∠2 + ∠5 + ∠6)	 = 360°
⇒	 (∠1 + ∠2) + (∠5 + ∠6)	 = 180°
	 ∠POQ + ∠SOR	 = 180°

[·.· ∠1 + ∠2 = ∠POQ rFkk ∠5 + ∠6 = ∠SOR]
blh izdkj ∠SOP + ∠ROQ = 180°
vr% o`Ùk osG ifjxr cus prqHkqZt osG vkeus&lkeus dh Hkqtk,¡ 
osGUæ ij lEiwjd dks.k vUrfjr djrh gSaA	 bfr fl¼e~A

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. ,d o`Ùk dh fdruh Li'kZ js[kk,¡ gks ldrh gSa\
gy % vuarA
iz'u 2. 4 lseh- f=T;k okys o`Ùk ij fLFkr fdlh fcUnq ij 
fdruh Li'kZ js[kkvksa dh jpuk dh tk ldrh gS\
gy % osGoy ,dA
iz'u 3. ;fn fcUnq R ls O dsUæ okys fdlh o`Ùk ij RA 
o RB Li'kZ js[kk,¡ ijLij q ds dks.k ij >qdh gksa rFkk 
∠AOB = 40° gks rks dks.k q dk eku Kkr dhft,A
gy % tc fdlh ckº; fcanq ls o`Ùk 
ij nks Li'kZ js[kk,¡ [khaph tkrh gSa] 
rks ∠AOB + q = 180°
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iz'u 4. ,d fcUnq ls o`Ùk ij [khaph xbZ Li'kZ js[kk dh 
yEckbZ Kkr dhft,] tcfd fcUnq dh o`Ùk ds dsUæ ls nwjh 
13 lseh gS vkSj o`Ùk dh f=T;k 5 lseh gSA
ladsr % ikbFkkxksjl izes; iz;ksx djsaA
iz'u 5. O osGUæ okys o`Ùk ij ckg~; fcUnq C ls CA rFkk 
CB nks Li'kZ js[kk,¡ [khaph tkrh gSA ;fn CO dh yEckbZ 
o`Ùk ds O;kl ds cjkcj gks] rks fl¼ djks fd DABC ,d 
leckgq f=Hkqt gSA

gy % fn;k gS % ,d o`Ùk ftldk dsUæ O gSA
cká fcUnq C ls o`Ùk ij CA rFkk CB nks Li'kZ js[kk,¡ [khaph 
xbZ gSa] tks ozGe'k% A vkSj B ij o`Ùk dks Li'kZ djrh gSaA

CO dh yEckbZ o`Ùk ds O;kl ds cjkcj gSA
eku ysrs gSa fd o`Ùk dh f=T;k = r
vr% O;kl = 2r   blfy, CO = 2r
fl¼ djuk gS % f=Hkqt ABC ,d leckgq f=Hkqt gSA
fl¼ % pw¡fd Li'kZ fcUnq ij [khaph xbZ f=T;k Li'kZ js[kk ij 
yEc gksrh gSA vr% OA ^ CA rFkk OB ^ CB
ledks.k f=Hkqt OAC esa]
	 AC2	= OC2 – OA2 ⇒ AC = 3r
blh izdkj] ledks.k f=Hkqt OBC, esa
	 BC	= 3r  ⇒ AC = BC
vc f=Hkqt OAC esa]

	 cos ∠ACO	=
 

OA
OC

 =
 

r
r2  

=
 

1

2

blls	 ∠ACO	= 60°
vr%	 ∠ACB	= ∠ACO + ∠BCO
		 = 60° + 60° = 120°
cká fcUnq ls [khaph xbZ nks Li'kZ js[kkvksa ds chp dk dks.k] 
dsUæ ij cus dks.k dk lEiwjd gksrk gSA
vr%	 ∠ACB	= 180° – ∠AOB
	 120°	= 180° – ∠AOB
	 ∠AOB	= 60°
pw¡fd 	 OA	= OB 
blfy, f=Hkqt AOB lef}ckgq gSA
vr%	 ∠OAB	= ∠OBA = 60°
bl izdkj f=Hkqt ABC ds lHkh dks.k 60° gSaA
vr% f=Hkqt ABC leckgq f=Hkqt gSA� fl¼ gqvkA

iz'u 6. 15 lseh f=T;k okys ,d o`Ùk ds fcUnq P ij 
Li'kZ js[kk PQ dsUæ O ls tkus okyh ,d js[kk ds fcUnq 
Q ij bl izdkj feyrh gS fd OQ = 39 lseh] rks PQ dh 
yEckbZ Kkr dhft,A
ladsr % ikbFkkxksjl izes; iz;ksx djsaA
iz'u 7. vkÏfr esa PQ rFkk RS ,d 
o`Ùk ij Øe'k% fcUnq A vkSj C ij 
Li'kZ js[kk,¡ gSaA ;fn ∠ABC = 60° 
vkSj ∠BAP = 40° gks rks ∠BCR 
Kkr dhft,A
gy % ,dkarj o`Ùk[k.M izes; ds vuqlj]
	 ∠BAP	= ∠ACB
vr%	 ∠ACB	= 40°
rFkk	 ∠ABC + ∠BAC + ∠ACB	= 180°
	 60° + ∠BAC + 40°	= 180°
	 ∠BAC	= 80°
,dkarj o`Ùk[k.M izes; ds vuqlkj]
	 ∠BCR	= ∠BAC = 80°.
iz'u 8. fdlh o`Ùk dh fcUnq C ij [khaph xbZ Li'kZ js[kk 
vkSj O;kl AB dks c<+kus ij fcUnq P ij izfrPNsn djrs 
gSaA ;fn ∠PCA = 120° rks ∠CBA Kkr dhft,A

gy %	 ∠BCA	= 90°
fp= ls Li"V gS fd ∠PCA nks dks.kksa dk ;ksx gS %
	 ∠PCA	= ∠PCB + ∠BCA
	 120°	= ∠PCB + 90°
	 ∠PCB	= 30°
,dkarj o`Ùk[k.M izes; ds vuqlkj] Li'kZ js[kk (PC) vkSj 
thok (BC) ds chp dk dks.k] ,dkarj o`Ùk[k.M esa cus dks.k 
∠CAB ds cjkcj gksrk gSA
	 ∠CAB	= ∠PCB = 30°
vc DABC esa] rhuksa dks.kksa dk ;ksx 180° gksrk gS %
	 ∠CBA	= 180° – ∠BCA + ∠CAB
		 = 180° – (90° + 30°) = 60°
iz'u 9. O osGUæ okys o`Ùk osG cká fcUnq P ls o`Ùk ij nks 
Li'kZ js[kk,¡ PQ vkSj PR [khaph xbZ gSaA fl¼ dhft, fd 
QORP ,d pØh; prqHkqZt gSA
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gy % 	 OQ	 ^ PQ � (Li'kZ js[kk f=T;k ij yac)
	 OR	 ^ PR � (Li'kZ js[kk f=T;k ij yac)
	 ∠OQP	 = 90°
	 ∠ORP	 = 90°
  ∠OQP + ∠ORP
          = 90° + 90° = 180°.
pozGh; prqHkqZt OQRP ds 
lEeq[k dks.kksa dk ;ksx 180° gSA� bfr fl¼e~A

iz'u 10. ;fn ,d fcUnq T ls O dsUæ okys fdlh o`Ùk ij 
TA o TB Li'kZ js[kk,¡ ijLij 70° ds dks.k ij >qdh gksa 
rks ∠AOB dks Kkr dhft,A
gy %      

	 ∠AOB	= 180° – 70° = 110°
iz'u 11. ,d o`Ùk dh nks thok AB rFkk AC yEckbZ esa 
leku gSA fl¼ dhft, fd ∠BAC dk lef}Hkktd o`Ùk 
ds dsUæ ls gksdj xqtjrk gSA
gy % ekuk O o`Ùk dk osaGæ gS
vkSj AB = ACA
pw¡fd  AB	= AC   (leku thok,¡)
f=Hkqt ABC esa] AB = AC
blfy,] ∠ABC	 = ∠ACB
�(leku Hkqtkvksa ds lEeq[k dks.k)
∠BAC dk lef}Hkktd AD [khaprs gSaA
lef}Hkktd leku Hkqtkvksa okys f=Hkqt ds vk/kkj ij yac 
gksrk gS vkSj osaGæ O ls Hkh BC ij yac gksrk gS (leku thokvksa 
ls leku nwjh)A
vr% AD osaGæ O ls gksdj tkrk gSA� bfr fl¼e~A
iz'u 12. fl¼ djks fd o`Ùk dh fdlh thok osG fljksa ij 
[khaph xbZ Li'kZ js[kk,¡] thok ls leku dks.k cukrh gSaA
gy % fn;k gS % ,d o`Ùk ftldk 
osaGæ O gS] AB ,d thok gSA
fcUnq A vkSj B ls [khaph xbZ Li'kZ 
js[kk,¡ P ij feyrh gSaA
fl¼ djuk gS % ∠PAB = ∠PBA
miifÙk% (i) PA vkSj PB ckº; fcUnq P ls o`Ùk ij [khaph xbZ 
Li'kZ js[kk,¡ gSaA (ii) ckº; fcUnq ls o`Ùk ij [khaph xbZ Li'kZ 
js[kk,¡ cjkcj gksrh g®A

vr% 	 PA	= PB
... f=Hkqt PAB esa PA = PB.
\ ;g ,d lef}ckgq f=Hkqt gSA
f=Hkqt esa] cjkcj Hkqtkvksa ds lkeus ds dks.k cjkcj gksrs gSaA
	 ∠PAB	= ∠PBA� bfr fl¼e~A
iz'u 13. fuEu vkÏfr esa XP rFkk XQ, osGUæ O okys o`Ùk 
ij fcUnq X ls [khaph xbZ Li'kZ js[kk,¡ gSa rFkk AB o`Ùk ds 
fcanq R ij Li'kZ js[kk gSA
fl¼ dhft,µ XA + AR = XB + BR

gy % fl¼ djuk gS % XA + AR = XB + BR
miifÙkµge tkurs gSa fd o`Ùk ds fdlh ckgjh fcUnq ls [khaph 
xbZ Li'kZ js[kkvksa dh yackbZ cjkcj gksrh gSA
fcUnq x ls o`Ùk ij Li'kZ js[kk,¡ XP vkSj XQ gSaA
vr% 	 XP 	= XQ� ...(i)
 fcUnq A ls o`Ùk ij Li'kZ js[kk,¡ AP vkSj AR gSaA
	 AP	= AR � ...(ii)
fcUnq B ls o`Ùk ij Li'kZ js[kk,¡ BQ vkSj BR gSaA
vr%	 BQ 	= BR� ...(iii)
vc] lehdj.k (i) ls]
	 XP	= XQ� ...(iv) 
fp=kuqlkj] 	 XP	= XA + AP
vkSj	 XQ 	= XB + BQ
lehdj.k (iv) esa eku j[kus ij]
	 XA + AP 	= XB + BQ
lehdj.k (ii) vkSj (iii) ls AP vkSj BQ ds eku j[kus ij
	 XQ + AR 	= XB + BR � bfr fl¼e~A
iz'u 14. fn, x;s fp= esa O, o`Ùk dk osGUæ gSA o`Ùk ds 
fcUnq A ij PQ ,d Li'kZ js[kk gSA ;fn ∠PAB = 50° 
rFkk ∠AQB = 20°A ∠ABQ Kkr djksA

gy % 	 ∠PAQ	= 180° – ∠PAB� (js[kh; dks.k)
rFkk	 ∠ABQ	= 180° – (130° + 20°) = 30°
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iz'u 15. fp= esa ,d o`Ùk prqHkqZt 
ABCD dh pkjksa Hkqtkvksa dks vUr% 
Li'kZ djrk gSA ;fn AB = 6 lseh]  
BC = 7 lseh vkSj CD = 4 lseh gks] 
rks AD Kkr dhft,A

gy % tc dksbZ o`Ùk fdlh prqHkqZt dh pkjksa Hkqtkvksa dks Li'kZ 
djrk gS] rks vkeus&lkeus dh Hkqtkvksa dk ;ksx cjkcj gksrk 
gS (AB + CD = BC + AD)A
AB = 6 lseh] BC = 7 lseh vkSj CD = 4 lseh eku j[kus ij]
	 6 + 4	= 7 + AD ⇒ AD = 10 – 7 = 3 lsehA
iz'u 16. ,d o`Ùk ds ifjxr DABC bl izdkj [khapk 
tkrk gS ftldh Hkqtk,¡ AB, BC rFkk CA o`Ùk dks Øe'k% 
P, Q rFkk R ij Li'kZ djrk gSA ;fn AB = 10 lseh]  
AR = 7 lseh rFkk CR = 5 lseh gS rks BC dh yEckbZ Kkr 
dhft,A
gy % o`Ùk ds fdlh ckgjh fcUnq ls 
[khaph xbZ Li'kZ js[kkvksa dh yackbZ 
leku gksrh gSA
	 AP	 = AR = 7 lseh
...	  AB	 = 10 lseh
\ 	 BP	= AB – BP = 10 – 7 = 3 lseh
	 BQ	= BP = 3 lseh
	 CQ	= CR = 5 lseh
	 BC	= BQ + CQ = 3 + 5 = 8 lseh
	 BC	= 8 lsehA

fucU/kkRed iz'u
iz'u 1. fdlh o`Ùk ds fcUnq C ij [khaph xbZ Li'kZ js[kk 
vkSj blds O;kl AB dks c<+k;k tkrk gS rks fcUnq P ij 
izfrPNsn djrs gSaA ;fn ∠PCA = 110º, rks ∠CBA dk 
eku crkvksA

gy % osGUæ O ls Li'kZ fcUnq C dks feyk;k (OC ^ PC)
\ 	 ∠OCP	 = 90°
	 ∠OCA	 = ∠PCA – ∠OCP
		  = 110° – 90° = 20°

DABC esa] ∠CBA	= 180° – (∠ACB + ∠BAC)
	 	= 180° – (90° + 20°) = 70°.

iz'u 2. ;fn f=T;k 3 lseh okys ,d o`Ùk dh nks Li'kZ 
js[kk,¡ ,sls [khaph tk,¡ fd muds chp dk dks.k 60° gks] 
rks izR;sd Li'kZ js[kk dh yEckbZ Kkr dhft,A
ladsr %

 

 
fp= ls]	 tan 30°	=

 

OA
AP  

⇒
 
AP = 3 3

vr% nksuksa dh yEckbZ 3 3  lseh

iz'u 3. ,d ledks.k f=Hkqt ABC esa ftlesa  
∠B = 90º gS] AB dks O;kl ekudj ,d o`Ùk [khapk 
x;k gS tks d.kZ AC dks fcUnq P ij izfrPNsn djrk gSA 
fl¼ dhft;s fd fcUnq P ij o`Ùk dh Li'kZ js[kk BC dks  
lef}Hkkftr djrh gSA
gy % 

  
miifÙk % AB o`Ùk dk O;kl gS] blfy, v/kZo`Ùk esa cuk dks.k 
ledks.k gksrk gSA ∠APB	 = 90°
DABC esa]	 ∠B	 = 90°� (fn;k gS)
vr% 	 ∠APB	 = ∠ABC
vr% fcUnq A, P vkSj C ,d gh ljy js[kk ij fLFkr gksaxsA
fcUnq P ij [khaph xbZ Li'kZ js[kk PM rFkk thok PB ds fy,]
� (Li'kZ js[kk – thok izes; ds vuqlkj)
	 ∠MPB	 = ∠MCB
... A, P vkSj C ,d gh js[kk ij gSa
 \	 ∠MPB	 = ∠MBC
vr% DMBC esa]	 ∠MBC	 = ∠MCB
lef}ckgq f=Hkqt ds Hkqtk ls 
\	 BM 	= MC � bfr fl¼e~A
iz'u 4. fuEu vkÏfr esa] O osaGUæ okys o`Ùk dk O;kl AB 
gS rFkk AC bldh ,d thok gSA ∠BAC = 30° gSA ;fn 
fcanq C ij [khaph xbZ Li'kZ&js[kk] c<+k, x, O;kl AB dks 
fcUnq D ij izfrPNsn djrh gS] rks n'kkZb, fd BC = BDA
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gy % fp= ls]	∠ABC	= 180° – (90 + 30) = 60°
rFkk	 ∠BCD	= ∠BAC = 30° 
DBCD esa ckgjh dks.k	
	 ∠ABC	= ∠BCD + ∠BDC
	 60° 	= 30° + ∠BDC
	 ∠BDC	= 30°
... 	 ∠BCD	= ∠BDC = 30°
\ budh lEeq[k Hkqtk,¡ BC = BD gksxhA

iz'u 5. fl¼ dhft, fd ,d o`Ùk dk O;kl AB mu lHkh 
thokvksa dks lef}Hkkftr djrk gS tks fcUnq A ij Li'kZ 
js[kk ds lekUrj gSA

gy % fn;k x;k gS % AB dsUæ O okys o`Ùk dk O;kl gSA

MN fcUnq A ij o`Ùk dh Li'kZ js[kk gSA

CD Li'kZ js[kk MN ds lekarj dksbZ thok gSA
fl¼ djuk gS % O;kl AB thok CD dks lef}Hkkftr djrk 
gS (vFkkZr~ ;fn AB, CD dks fcUnq E ij dkVrk gS] rks CE 
= ED)

miifÙk % pw¡fd MN fcUnq A ij o`Ùk dh Li'kZ js[kk gS] vkSj 
OA Li'kZ fcUnq ij f=T;k gS] blfy, OA yEcor~ MN (Li'kZ 
fcUnq ij f=T;k] Li'kZ js[kk ds yEcor~ gksrh gS) 
vr% dks.k MAO = 90 va'k
pw¡fd CD lekarj MN (fn;k gS fd CD Li'kZ js[kk ds 
lekarj gS) vkSj AB bu lekarj js[kkvksa dks dkVus okyh 
fr;Zd js[kk gSA
dks.k CEO = dks.k MAO (fr;Zo~G js[kk }kjk lekarj js[kkvksa 
dks dkVus ij laxr dks.k cjkcj gksrs gSa)
vr% dks.k CEO = 90 va'k
bldk vFkZ gS fd OE yEcor~ CDA
o`Ùk ds dsUæ ls thok ij Mkyk x;k yEc] thok dks lef}
Hkkftr djrk gSA
pw¡fd OE yEcor~ CD vkSj O o`Ùk dk dsUæ gSA
		 CE = ED
pw¡fd CD, fcUnq A ij Li'kZ js[kk ds lekarj dksbZ Hkh LosPN 
thok Fkh] blfy, ge fu"d"kZ fudkyrs gSa fd O;kl AB fcUnq 
A ij Li'kZ js[kk ds lekUrj lHkh thokvksa dks lef}Hkkftr 
djrk gSA� bfr fl¼e~A

� ll

o`Ùkksa ls lEcfUèkr {ks=iGy11
iz'ukoyh 11.1

iz'u 1. 6 lseh f=T;k okys ,d o`Ùk osG ,d f=T; [k.M 
dk {ks=Qy Kkr dhft,] ftldk dks.k 60º gSA 

gy %	 f=T;[k.M dk {ks=Qy 	= πr2 ×
 

θ
360º

	
=

 

22

7
6 6

60

360
× × × º

º 	
=

 
18·857 oxZ lseh  mÙkj

iz'u 2. ,d o`Ùk osG prqFkk±'k (quadrant) dk {ks=Qy 
Kkr dhft, ftldh ifjf/k 22 lseh gSA

gy % o`Ùk osG prqFkk±'k dk {ks=Qy

=
1
4

2pr
 
=
1
4
22
7

22
2

2
× ×



p =

77

8
= 9.625 oxZ lseh

� mÙkj

iz'u 3. ,d ?kM+h dh feuV dh lqbZ dh yEckbZ 14 lseh 
gSA bl lqbZ }kjk 5 feuV esa jfpr {ks=Qy Kkr dhft,A

gy % feuV dh lqbZ 5 feuV esa
 

360

60

º

º  
× 5

		         
= 30º dk dks.k cukrh gSA

f=T;[k.M dk {ks=Qy = πr2 ×
 

θ
360º
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=
 

22

7
14 14

30

360
× × × º

º
= 154

3

= 51.33 oxZ lseh	 mÙkj

iz'u 4. 10 lseh f=T;k okys ,d o`Ùk dh dksbZ thok 
osGUnz ij ,d ledks.k vUrfjr djrh gSA fuEufyf[kr 
osG {ks=Qy Kkr dhft, :
(i) laxr y?kq o`Ùk[k.M
(ii) laxr nh?kZ f=T;[k.M (π = 3·14 dk iz;ksx dhft,)A
gy % fn;k gS % (i) o`Ùk dh f=T;k (r) = 10 lseh
thok }kjk osGUnz ij vUrfjr dks.k (θ) = 90º
∴laxr y?kq o`Ùk[k.M dk {ks=Qy 

		
=

 

π θ θr r2 2

360 2º
− sin

		
=

 

314 10 90

360

10 90

2

2 2· ( ) º

º

( ) sin º× × −
 

		
=

 

314 100 90

360

100

2
1

· º

º

× × − ×

		
=

 

314 100

4

100

2

· × −
 
=

 

57

2  
= 28·5 oxZ lseh

(ii) laxr nh?kZ f=T;[k.M dk {ks=Qy

		
=

 

pr2 360 90

360

( )° − °
°  

=
 

314 10 270

360

2· × × °
°

		 = 314 ×
 

3

4  
= 235·5 lseh2

iz'u 5. f=T;k 21 lseh okys o`Ùk dk ,d pki osGUnz ij 
60º dk dks.k vUrfjr djrk gSA Kkr dhft, :
(i) pki dh yEckbZ
(ii) pki }kjk cuk, x, f=T;[k.M dk {ks=Qy
(iii) laxr thok }kjk cuk, x, o`Ùk[k.M dk {ks=QyA

gy %
 
(i) pki dh yEckbZ (L) =

 
2

360
pr × θ

º

		
=

 
2

22

7
21

60

360
× × × º

º  
= 22 lseh

(ii)  pki }kjk cuk, x, f=T;[k.M dk {ks=Qy

		
=

 
pr2

360
× θ

º  
=

 

22

7
21

60

360

2× ×( )
º

º

		
=

 

22

7
21 21

1

6
× × ×

 
= 231 oxZ lseh

(iii) laxr thok }kjk cus o`Ùk[k.M dk {ks=Qy 

		
=

 

pr r2 2

360 2

θ θ
º
− sin

		
=

 

22 21 60

7 360

21

2
60

2 2× ×
×

−( ) º

º

( )
ºsin

 

		
= 

22 441

7 6

441

2

3

2

×
×

− ×

		  = 231 – 190·95 (yxHkx) = 40·05 oxZ lseh

iz'u 6. 15 lseh f=T;k okys ,d o`Ùk dh dksbZ thok osGUæ 
ij 60º dk dks.k vUrfjr djrh gSA laxr y?kq vkSj nh?kZ 
o`Ùk[k.Mksa osG {ks=Qy Kkr dhft,A 
gy % \ laxr y?kq o`Ùk[k.M+ dk {ks=Qy 

		
=

 

pr r2 2

360 2

θ θ
º
− sin

		
=

 

3 14 15 60

360

15

2

2 2. ( ) º

º

( )× × − sin 60°

		
=

 

3 14 225 60

360

225

2

3

2

. º

º

× × − ×

gy djus ij]
 	
=

 

245 25

12

.

 
= 20.4375 oxZ lseh

 nh?kZ o`Ùk[k.M dk {ks=Qy 

		  = o`Ùk dk {ks=Qy – y?kq o`Ùk[k.M dk {ks=Qy
		  = πr2 – 20.4375 = 3.14 × (15)2 – 20.4375
		  = 3.14 × 225 – 20.4375
		  = 706.50 – 20.4375 = 686.0625 oxZ lseh

iz'u 7. f=T;k 12 lseh okys ,d o`Ùk dh dksbZ thok osGUnz 
ij 120º dk dks.k vUrfjr djrh gSA laxr o`Ùk[k.M dk 
{ks=Qy Kkr dhft,A
gy % laxr (y?kq) o`Ùk[k.M dk {ks=Qy 

	
=

 

pr r2 2

360 2

θ θ
º
− sin

	
=

 

3 14 12 120

360

12

2
120

2 2. ( ) º

º

( )
º

× × − sin

	
=

 

3 14 144

3

144

2

3

2

. × − ×

	 = 150.72 – 62.28 = 88.44 oxZ lseh

iz'u 8. fp= esa 15 ehVj Hkqtk okys ,d oxkZdkj ?kkl 
osG eSnku osG ,d dksus ij yxs [kw¡Vs ls ,d ?kksM+s dks  
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5 ehVj yEch jLlh ls ck¡/k fn;k x;k gSA Kkr dhft,—
(i) eSnku osG ml Hkkx dk {ks=Qy tgk¡ ?kksM+k ?kkl pj 
ldrk gSA (ii) pjs tk ldus okys {ks=Qy esa o`f¼] ;fn 
?kksM+s dks 5 ehVj yEch jLlh osG LFkku ij 10 ehVj yEch 
jLlh  ls ck¡/k fn;k tk,A (π = 3·14 dk iz;ksx dhft,A)

gy % 	oxkZdkj eSnku dh Hkqtk	= 15 ehVj
	 oxkZdkj eSnku dk {ks=Qy	= (Hkqtk)2 = (15)2 
		  = 225 oxZ ehVj
(i) ∴?kksM+k ,d 5 ehVj yEch jLlh ls c¡/kk gS
... og vf/kdre 5 ehVj f=T;k okys o`Ùk osG f=T;[k.M esa 
?kkl pj losGxk vFkkZr~ r = 5 ehVj
rFkk eSnku osG dksus ij cuk dks.k (θ) = 90º

	laxr f=T;[k.M dk {ks=Qy
	
=

 

pr2

360

θ
º

=
 

3 14 5 90

360

2. ( ) º

º

× ×

 	
=

 

3 14 5 5

4

. × ×

 
= 19.625 oxZ ehVj

(ii) ;fn jLlh dh yEckbZ 10 ehVj dj nh tk, vFkkZr~  
r = 10 ehVj

rks 	 f=T;[k.M dk {ks=Qy	=
 

pr2

360

θ
º

=
 

3 14 10 90

360

2. ( ) º

º

× ×

 
=

 

3 14 10 10

4

. × ×

 
= 78.5 oxZ ehVj

vr% ?kksM+k 78.5 oxZ ehVj {ks= esa ?kkl pj losGxkA
∴ 	 {ks=Qy esa o`f¼	= 78.5 – 19.625 
                        		 = 58.875 oxZ ehVjA	 mÙkj
iz'u 9. ,d o`Ùkkdkj czwp (brooch) dks pk¡nh osG rkj ls 
cuk;k tkuk gS ftldk O;kl 35 feeh gSA rkj dks o`Ùk osG 
5 O;klksa dks cukus esa Hkh iz;qDr fd;k x;k gS tks mls 10 
cjkcj f=T;& [k.Mksa esa foHkkftr 
djrk gS tSlk fd vko`Gfr es a 
n'kkZ;k x;k gS rks Kkr dhft, % 
(i) oqGy okafNr pk¡nh osG rkj dh 
yEckb Z (ii) cz wp o s G i z R; sd 
f=T;[k.M dk {ks=Qy

gy % (i) ... pk¡nh osG czwp osG o`Ùkh; Hkkx dh eki (ifjf/k) 

           	= 2πr = π × O;kl =
 

22

7
35×

 
= 110 feeh

rFkk 	5 O;klksa dh yEckbZ	= 35×5 = 175 feeh
∴ pk¡nh osG rkj dh oqGy yEckbZ = 110 + 175 = 285 feeh
(ii) ...   òÙkkdkj czwp dk {ks=Qy	 = πr2

         
=

 

22

7

35

2

2

×



  

=
 

1925

2
oxZ feeh

... czwp dks 10 cjkcj f=T;[k.Mksa esa foHkkftr fd;k x;k gSA
∴ 1 f=T;[k.M dk {ks=Qy 

	
=

 

o`Ùkkdkj czwp dk {ks=Qy
10

=
 

1925

2 10×  
= 96.25 oxZ feeh

vr% czwp osG izR;sd f=T;[k.M dk {ks=Qy 
		  = 96.25 oxZ feehA  � mÙkj
iz'u 10. ,d Nrjh esa vkB rkusa gSa] tks cjkcj nwjh ij 
yxh gqbZ gSaA Nrjh dks 45 lseh 
f=T;k okyk ,d likV o`Ùk 
ekurs gq,] bldh nks ozGekxr 
rkuksa osG chp dk {ks=Qy Kkr 
dhft,A
gy % fn;k gS % Nrjh dh f=T;k (r) = 45 lseh
... nks ozGekxr rkuksa osG chp ,d f=T;[k.M curk gSA

∴	 f=T;[k.M dk dks.k (θ)	 =
 

360

8

º

 
= 45º

∴	    f=T;[k.M dk {ks=Qy =
 
pr2

360
× θ

º

       

=
 

22

7
45

45

360

2× ×( )
º

º  
=

 

22

7
45 45

1

8
× × ×

=
 

22275

28  
oxZ lseh

 
= 795·536 oxZ lseh (yxHkx)

vr% nks ozGekxr rkuksa osG chp dk {ks=Qy = 795·536 
(yxHkx) oxZ lseh 	�  mÙkj
iz'u 11. fdlh dkj osG nks  
okbij (Wipers) gSa] tks ijLij 
dHkh vkPNkfnr ugha gksrs gSaA 
izR;sd okbij dh iÙkh dh 
yEckbZ 25 lseh gS vkSj 115º 
osG dks.k rd ?kwedj lQkbZ 
dj ldrk gSA ifÙk;ksa dh izR;sd cqgkj osG lkFk ftruk 
{ks=Qy lkQ gks tkrk gS] og Kkr dhft,A

115°

2
5
l
seh 2

5
l
seh
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gy % fn;k gS % okbij dh iÙkh dh yEckbZ 
                                 		 = f=T;k (r) = 25 lseh
	f=T;[k.M dk dks.k (θ) 	= 115º
izR;sd okbij }kjk lkQ fd;k x;k {ks=Qy 
 	 = f=T;[k.M dk {ks=Qy

	
=

 
pr2

360
× θ

º  
=

 

22

7
25

115

360

2× ×( )
º

º

	 =
 

158125

252  
oxZ lseh

nksuksa okbijksa osG }kjk lkQ fd;k x;k {ks=Qy 

      
=

 
2

158125

252
×

 
=

 

158125

126  
= 1254·96 oxZ lseh

iz'u 12. tgktksa dks leqnz esa tyLrj osG uhps fLFkr pêkuksa 
dh psrkouh nsus osG fy, ,d ykbV gkml (light house) 
80º dks.k okys ,d f=T;[k.M esa 16·5 fdeh dh nwjh 
rd yky jax dk izdk'k iSGykrk gSA leqnz osG ml Hkkx 
dk {ks=Qy Kkr dhft, ftlesa tgktksa dks psrkouh nh 
tk losGA (π = 3·14 dk iz;ksx dhft,A)
gy % fn;k gS % f=T;[k.M dk dks.k (θ) = 80º

f=T;[k.M dh f=T;k (r) = 16·5 fdeh = 
33

2  
fdeh

leqnz osG ml Hkkx dk {ks=Qy ftlesa 
tgktksa dks psrkouh nh tk losG 

= f=T;[k.M dk {ks=Qy

=
 
pr2

360
× θ

º

=
 
314

33

2

80

360

2

·
º

º
×





×

= 3·14 × 60·5 = 189·97 oxZ fdeh

iz'u 13. ,d xksy estiks'k ij 
N% leku fMtkbu cus gq, gSa tSlk 
fd vkòGfr esa n'kkZ;k x;k gSA ;fn 
estiks'k dh f=T;k 28 lseh gS] rks ` 
0·35 izfroxZ lseh dh nj ls bu fMtk-
buksa dks cukus dh ykxr Kkr dhft,A 
( 3  = 1·7 dk iz;ksx dhft,)

gy % fn;k gS % leku fMtkbuksa dh la[;k = 6
estiks'k osG o`Ùk dh f=T;k (r) = 28 lseh

izR;sd fMtkbu f=T;[k.M osG vkdkj gS vkSj thokvksa }kjk 
osGUnz ij vUrfjr dks.k (θ) 

=
 

360

6

º  = 60º

∴ izR;sd o`Ùk[k.M dk {ks=Qy 

	 =
 

pr r2 2

360 2

θ θ
º
− sin

	 = 22

7
28

60

360

2× ×( )
º

º  
– ( )

º
28

2
60

2

sin

	
=

 

22

7
28 28

60

360

28 28

2

3

2
× × × − × ×º

º

	 = 410·67 – 333·2 = 77·47 oxZ lseh
∴  N% o`Ùk[k.Mksa dk {ks=Qy = 77·47 × 6
		                    = 464·82 oxZ lseh
... 1 oxZ lseh fMtkbu cukus dk [kpZ = ` 0·35
∴ 464·82 oxZ lseh fMtkbu cukus dk [kpZ 

= ` 464·82 × 0·35 = ` 162·68
iz'u 14. fuEufyf[kr esa lgh mÙkj pqfu, :
f=T;k R okys o`Ùk osG ml f=T;[k.M dk {ks=Qy ftldk 
dks.k Pº gS] fuEufyf[kr gS :

(A) P Rº
º180

2× p
	

(B)
 

P R° ×
180

2
º

p

(C)
 

P R° ×
360

2
º

p 	 (D)
 

P R° ×
720

2 2
º

p

mÙkj % (D) 

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. fdlh o`Ùk dk f=T;[kaM ml o`Ùk dk prqFkk±'k 
gS] rks f=T;[kaM esa dsUæ ij cuus okys dks.k dk eki 
D;k gksxk\
ladsr %	 dks.k	= 90 fMxzhA
iz'u 2. f=T;k r okys o`Ùk ds ,d f=T;[kaM ftldk 
dks.k va'k esa q gSA pki dh yEckbZ Kkr dhft,A

ladsr %	 pki dh yackbZ	=
 

θ π
360

2
°
× r

  
iz'u 3. ml o`Ùk dk {ks=Qy Kkr dhft, ftldh f=T;k 
7 lseh gSA
ladsr % {ks=iGy = pr2 = 7 = 154 lseh2A

80°

1
6.

5
fd

e
h 1

6
.5

fd
e
h

60°

A B

C

DE

F

2
8

cm

O

2
8

cm
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iz'u 4. 44 lseh ifjf/k okys o`Ùk dk {ks=Qy Kkr 
dhft,A

gy %	 {ks=iGy	= pr2 =
 

22

7
 × 44

2p
 = 154 lseh2

	iz'u 5. f=T;k 21 lseh- okys o`Ùk dk ,d pki osGUæ ij 
60° dk dks.k vUrfjr djrk gS] rks laxr nh?kZ f=T;[k.M 
dk {ks=Qy Kkr dhft,A

gy % y?kq f=T;[kaM dk {ks=iGy
 
=

 

60

360

2× πr

		
=

 

1

6

22

7
×

 
× 21 × 21 = 231 lseh2

nh?kZ f=T;[kaM dk {ks=iGy 

		  = pr2 – 231
 
=

 

22

7  
× 21 × 21 – 231

		  = 1386 – 231 = 1155 lseh2A
iz'u 6. fdlh o`Ùk dk O;kl leckgq f=Hkqt dh Hkqtk 
ds cjkcj gS] rks crkb, fd muds {ks=Qyksa dk vuqikr 
D;k gksxk\

	gy % leckgq f=Hkqt dk {ks=Qy =
 

3

4

2a

   vuqikr = 
p pa a2 2

4

3

4
3











 =: :

iz'u 7. ,d o`Ùk ds prqFkk±'k dk {ks=Qy Kkr dhft, 
ftldh ifjf/k 44 lseh gSA

gy %	prqFkk±'k dk {ks=iGy	=
 

90

360  
× pr2

               	=
 

1

4

22

7

44

2

2



 ×





 ×





p  

= 38.5 lsehA

iz'u 8. 7 lseh f=T;k okys o`Ùk esa dks.k 120º ds laxr 
nh?kZ f=T;[kaM dk {ks=Qy Kkr dhft,A

gy %	 nh?kZ f=T;[kaM	= pr2 –
 

120

360

2× pr

	
=

 
154

154

3
−

 
=

 

308

3  
= 102.67 lseh2

iz'u 9. 14 lseh O;kl okys o`Ùk dh ifjf/k Kkr dhft,A

gy % ifjf/k = pd =
 

22

7  
× 14

 
= 44 lsehA

iz'u 10. o`Ùk ds ,d f=T;[kaM dks ifjf/k 16.4 lseh gSA 
;fn f=T;k 5.2 lseh gS] rks f=T;[kaM dk {ks=Qy Kkr 
dhft,A

gy % 	ifjf/k	= 2x + pki dh yEckbZ
	 16.4	= 2 × 5.2 + pki
	 pki	= 16.4 – 10.4 = 6 lseh

	 {ks=Qy	= 
1

2
 × r × pki

		 = 
1

2  
× 5.2 × 6

 
= 15.6 oxZ lsehA

iz'u 11. ,d eksVjlkbfdy ds ifg;s dh f=T;k 35 lseh 
gSA 66 fdeh@?kaVk dh pky j[kus ds fy,] ifg, dks izfr 
feuV fdrus pDdj yxkus pkfg,\

gy %	 66 fdeh@?kaVk	= 1100 eh@feuV
		  = 110000 lseh@feuV

	 pDdjksa dh la[;k	=
 

nwjh
ifjf/k =

 

110000

2 35× ×p
 = 500.

iz'u 12. ,d o`Ùk dh f=T;k 7 lseh gS vkSj f=T;[kaM dk 
dks.k 90° gS] o`Ùk ds y?kq f=T;[kaM ds pki dh yEckbZ 
rFkk mldk {ks=Qy Kkr dhft,A

ladsr % pki dh yackbZ =
 

θ
360

2




 × pr

 

	 {ks=iGy	=
 

θ
360

2



 × pr

iz'u 13. o`Ùk ds pki }kjk o`Ùk ds dsUæ ij vUrfjr dks.k 
50° gSA ;fn pki dh yEckbZ 5p lseh gks] rks pki }kjk 
cus y?kq f=T;[kaM dk {ks=Qy Kkr dhft,A

gy % 	 pki dh yackbZ	=
 

θ
360

2




 × pr

	 5p	= 50

360





  

× 2pr ⇒ r = 18 lseh

{ks=iGy	=
 

50

360





  

× p × 182  = 141.3 lseh2A

iz'u 14. ,d o`Ùk ds pki dh yEckbZ 4 lseh rFkk f=T;k 
6 lseh gSA o`Ùk ds f=T;[kaM dk {ks=Qy Kkr dhft,A

gy % {ks=Qy =
 

1

2
 × r × pki

 
= 

1

2
× 6 × 4

 
= 12 oxZ lsehA

iz'u 15. fuEufyf[kr o`Ùkksa dh f=T;k,¡ Kkr dhft, 
tcfd— (i) o`Ùk dh ifjf/k 132 lseh gSA

(ii) o`Ùk dh ifjf/k 176 lseh gSA

gy % (i) 	o`Ùk dh ifjf/k	= 132 lseh
	 ifjf/k	= 2pr
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	 132	= 2 ×
 

22

7





  

× r ⇒ r = 21 lsehA

(ii) blh izdkj]	 r	= 28 lsehA

iz'u 16. layXu fp= esa Nk;kafdr Hkkx dk {ks=Qy Kkr 
dhft,A

ladsr % vk;r dk fod.kZ 4 3
2 2+  = 5 lseh

o`Ùk dk {ks=iGy pr2	
	 = 3.14 × (2.5)2

vk;r dk {ks=iGy	
	 = 4 × 3 = 12 lseh2

Nk;kafdr Hkkx dk {ks=iGy
     19.625 – 12	= 7.625 lseh2A
iz'u 17. ,d o`Ùkkdkj rkykc dk O;kl 17.5 ehVj gSA 
blds vuqfn'k ckgj dh vksj 2 ehVj pkSM+k ,d iFk cuk 
gqvk gSA ` 25 izfr oxZ ehVj dh nj ls bl iFk ds fuekZ.k 
dh ykxr Kkr dhft,A

gy %	 ckgjh f=T;k	=
 

17 5

2

. =
 
+ 2 = 10.75 eh-

	 iFk dk {ks=Qy	= 122.57 oxZ ehA
	 ykxr	= 122.57 × 25 = 3064.25 jGi;sA

iz'u 18. 14 lseh f=T;k okys o`Ùk dh ,d thok o`Ùk ds 
dsUæ ij 30° dk dks.k cukrh gSA blls cuus okys y?kq 
o`Ùk[kaM rFkk nh?kZ o`Ùk[kaM dk {ks=Qy Kkr dhft,A
gy % y?kq o`Ùk[kaM dk {ks=Qy

		
=

 

30

360





  × p × r2

		
=

 

1

12





  

×
 

22

7
 × 142

 
= 51.33 oxZ lseh

	 nh?kZ o`Ùk[kaM dk {ks=Qy	= 616 – 51.33
		 = 564.67 oxZ lsehA

iz'u 19. layXu fp= 
esa 7 lseh vkSj 3.5 lseh 
f=T;kvksa okys nks ladsUæh; 
o`Ùkksa ds f=T;[kaM izn£'kr 
fd, x, gSaA Nk;kafdr Hkkx 
dk {ks=Qy Kkr dhft,A
ladsr % Nk;kafdr Hkkx dk 
{ks=iGy

	 {ks=iGy	=
 

θ
360





  

× p × (R2 – r2)

fucU/kkRed iz'u
iz'u 1. ,d ?kM+h ds ?kaVs dh lqbZ 6 lseh yEch gSA 9 feuV 
esa bl lqbZ }kjk cuk;s x;s f=T;[kaM dk {ks=Qy Kkr 
dhft,A
gy % f=T;[kaM dk {ks=iGy % 

=
 

θ
360





  

× p × r2 =
 

9
360

720

360

22

7

×









 ×





  

× 6 × 6

=
 

1

80

22

7





 ×







 
× 36 =

 

11

70

9

1





 ×

 
=

 

99

70

= 1.41 oxZ lsehA

iz'u 2. ,d dkxt dk vk;r ABCD vkdkj dk gS 
ftlesa AB = 40 lseh rFkk AD = 28 lseh gSA ;fn blesa 
ls AD O;kl dk ,d v¼Zo`Ùkkdkj Hkkx dkV fy;k tkrk 
rks 'ks"k Hkkx dk {ks=Qy Kkr dhft,A
ladsr % 	vk;r dk {ks=iGy = yackbZ × pkSM+kbZ 

	 v/kZo`Ùk dk {ks=iGy	=
 

1

2





  

× p × r2

'ks"k Hkkx dk {ks=iGy
'ks"k {ks=iGy = vk;r dk {ks=iGy – v/kZo`Ùk dk {ks=iGy
'ks"k {ks=iGy = 1120 – 308 = 812 oxZ lsehA
iz'u 3. 10 lseh f=T;k okys o`Ùk ds ,d thok PQ o`Ùk 
ds dsUæ ij 60° dk dks.k varfjr djrh gSA o`Ùk ds y?kq 
rFkk nh?kZ o`Ùk[kaMksa ds {ks=Qy Kkr dhft,A
ladsr % f=T;[kaM dk {ks=iGy

	 =
 

60

360





  

× 3.14 × 10 × 10
 

leckgq f=Hkqt dk {ks=iGy =
 

3

4

2




 × r

 
y?kq o`Ùk[kaM dk {ks=iGy = 
	 f=T;[k.M dk {ks=Qy µ leckgq f=Hkqt dk {ks=Qy

	 =
 

( )628 519

12

−

 
=

 

109

12
 = 9.03 oxZ lseh

nh?kZ o`Ùk[kaM dk {ks=iGy
o`Ùk dk oqGy {ks=iGy = 3.14 × 10 × 10 = 314 oxZ lseh
nh?kZ o`Ùk[kaM dk {ks=iGy 
� = oqGy {ks=iGy – y?kq o`Ùk[kaM dk {ks=iGy

P Q

RS

3 lseh

4 lseh
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iz'u 4. nh xbZ vkÏfr 
esa] ABCD ,d vk;r gSa 
ftldh foek,¡ 21 lseh × 
14 lseh gSaA BC dh O;kl 
eku dk ,d v¼Zo`Ùk 
[khapk x;k gSA vkÏfr esa Nk;kafdr Hkkx dk {ks=Qy 
rFkk ifjeki Kkr dhft,A
ladsr % Nk;kafdr Hkkx dk {ks=iGy %
	 vk;r dk {ks=iGy	= yackbZ × pkSM+kbZ

	v/kZòÙk dk {ks=iGy	=
 

1

2  
× p × r × r 

Nk;kafdr Hkkx dk {ks=iGy = 294 – 77 = 217 oxZ lseh
Nk;kafdr Hkkx dk ifjeki%
ifjeki = Hkqtk AB + Hkqtk AD + Hkqtk CD 
� + v/kZo`Ùk dk ?ksjk (pki)
v/kZo`Ùk dk ?ksjk (pki) = p × r
iz'u 5. layXu vkÏfr esa Nk;kafdr 
Hkkx dk {ks=Qy Kkr dhft,A 
;fn AB = 5 lseh] AC = 12 lseh 
rFkk O o`Ùk dk dsUæ gSA

ladsr % ikbFkkxksjl izes; ds vuqlkj]
BC2	= AB2 + AC2  = 52 + 122 = 25 + 144 = 169

	 v/kZo`Ùk dk {ks=iGy	=
 

1

2  
× p × r × r

		 =
 

1

2  
×

 

22

7

13

2

13

2
× 



 ×







	 v/kZo`Ùk dk {ks=iGy	=
 

11

7

169

4
×

 
=

 

1859

28  
oxZ lseh

f=Hkqt ABC dk {ks=iGy 	=
 

1

2  
× vk/kkj × mG¡pkbZ 

 		 =
 

1

2  
× 5 × 12 = 30 oxZ lseh

Nk;kafdr Hkkx dk {ks=iGy %
	 {ks=iGy	= v/kZo`Ùk dk {ks=iGy – f=Hkqt dk {ks=iGy

		
=

 

1859

28
30





 −  

=
 

1859 30 28

28

− ×



  

		
=

 

1859 840

28

−



  

		
=

 

1019

28  
oxZ lseh = 36.39 oxZ lsehA

iz'u 6. nh xbZ vkÏfr esa Nk;kafdr Hkkx dk {ks=Qy 
Kkr dhft,A oxZ ABCD ds 
'kh"kks± A, B, C rFkk D dks dsUæ 
ekudj [khaph xbZ pkisa Hkqtkvksa 
AB, BC, CD rFkk DA ds e/; 
fcUnqvksa Øe'k% P, Q, R rFkk S 
ij nks&nks ds tksM+ksa esa dkVrh gSa 
rFkk oxZ dh Hkqtk 12 lseh gSA�
gy % fn;k gS] oxZ ABCD dh Hkqtk = 12 lseh
P, Q, R vkSj S Hkqtkvksa ds e/; fcanq gSA
vr% izR;sd prqFkk±'k dh f=T;k] oxZ dh Hkqtk dh vkèkh  
6 lseh gksxhA
oxZ dk {ks=iGy = (Hkqtk)2 = (12)2 = 144 lseh2 � ...(i)
vr% pkjksa prqFkk±'k dk {ks=iGy = pr2

                = 3.14 × (6)2 = 113.04 lseh2� ...(ii)
Nk;kafdr Hkkx dk {ks=iGy 
	 = oxZ dk {ks=iGy – pkjksa prqFkk±'kksa dk {ks=iGy
	 = 144 – 113.04 = 30.96 lseh2A
iz'u 7. ,d o`Ùk ds f=T;[kaM dk ifjeki 31 lseh 
gSA ;fn o`Ùk dh f=T;k 6.5 lseh gS] rks f=T;[kaM dk 
{ks=Qy Kkr dhft,A
ladsr %  ifjeki	= 2r + pki dh yEckbZ

	 f=T;[kaM dk {ks=Qy	= 
1

2  
× r × pki

iz'u 8. nh xbZ vkÏfr esa] 
,d o`Ùk ds prqFkk±'k OAQB 
ds vUrxZr ,d oxZ OPQR 
cuk gqvk gSA ;fn o`Ùk dh 
f=T;k 6 2  lseh gS] rks 
Nk;kafdr {ks= dk {ks=Qy 
Kkr dhft,A
gy % prqFkk±'k ds vanj cus oxZ dk fod.kZ 
	= f=T;k = 6 2  lseh_  oxZ dk fod.kZ = Hkqtk × 2
6 2 	= Hkqtk × 2 ; Hkqtk = 6 lseh

	prqFkk±'k dk {ks=iGy	=
 

1

4

2



 × ×p r

 	=
 

1

4

22

7
6 2

2



 ×





 × ( )

 
= 56.57 oxZ lseh (yxHkx)

	 oxZ dk {ks=iGy 	= Hkqtk × Hkqtk = 36 oxZ lseh
Nk;kafdr {ks= dk {ks=iGy %  56.57 – 36 = 20.57 oxZ 
lsehA�  
� ll

A

S

P

Q

B

D C

R

D C

BA 21 lseh

14 lseh



iz'ukoyh 12.1

iz'u 1. nks ?kuksa] ftuesa ls izR;sd dk vk;ru 64 lseh3 
gS] osG layXu Qydksa dks feykdj ,d Bksl cuk;k tkrk 
gSA blls izkIr ?kukHk dk i`"Bh; {ks=Qy Kkr dhft,A 
gy % ekuk fd ?ku dh izR;sd Hkqtk = x lseh
	 ?ku dk vk;ru 	= 64 lseh3 (fn;k gS)
ge tkurs gSa] 
	  ?ku dk vk;ru	= (Hkqtk)3

⇒	 64 	= (x)3
 ⇒ x = 64

3

∴ 	 ?ku dh Hkqtk (x)	= 4 lseh
... tc nksuksa ?kuksa dks lkFk&lkFk tksM+k tkrk gS] rks ?kukHk cu 
tkrk gSA ftldh 	yEckbZ (l) = 8 lseh] pkSM+kbZ (b) = 4 lseh] 
mG¡pkbZ (h) = 4 lseh

∴ ?kukHk dk i`"Bh; {ks=Qy = 2 × (lb + bh + hl)
		  = 2 × (8 × 4 + 4 × 4 + 4 × 8)
		  = 2 × 80 = 160 oxZ lseh

iz'u 2. dksbZ  crZu ,d [kks[kys 
v/kZxksys osG vkdkj dk gS  
ftlosG mGij ,d [kks[kyk 
csyu v/;kjksfir gSA v¼Zxksys 
dk O;kl 14 lseh gS vkSj bl 
crZu (ik=) dh oqGy mG¡pkbZ 13 
lseh gSA bl crZu dk vkUrfjd 
i`"Bh; {ks=Qy Kkr dhft,A

gy % crZu dk vkUrfjd i`"Bh; {ks=Qy 
		  = csyu dk vkUrfjd i`"Bh; {ks=Qy 

+ v¼Zxksys dk vkUrfjd i`"Bh; {ks=Qy
		  = 2πrh + 2πr2 = 2πr (h + r)

		
=

 
2

22

7
×

 
× 7 × (6 + 7)

		  = 44 × 13 = 572 oxZ lseh
iz'u 3. ,d f[kykSuk f=T;k 3.5 
lseh okys ,d 'kaoqG osG vkdkj dk 
gS] tks mlh f=T;k okys ,d v/kZxksys 
ij v/;kjksfir gSA bl f[kykSus dh 

lEiw.kZ mG¡pkbZ 15.5 lseh gSA bl f[kykSus dk lEiw.kZ 
ì"Bh; {ks=Qy Kkr dhft,A

gy % 	'kaoqG dh fr;Zd mG¡pkbZ (l) = r h2 2+

       	= ( · ) ( )35 122 2+  = 12 25 144· +  = 156 25·

∴	 l 	= 12.5 lseh
crZu dk oqGy i`"Bh; {ks=Qy 
= 'kaoqG dk i`"Bh; {ks=Qy + v¼Zxksys dk i`"Bh; {ks=Qy

	= πr (l + 2r) =
 

22

7  
× 3.5 × (12.5 + 2 × 3.5)

	= 22 × 0.5 × (12.5 + 7) = 11 × 19.5 = 214.5 lseh2

vr% crZu dk oqGy ì"Bh; {ks=Qy = 214.5 oxZ lseh	 mÙkj
iz'u 4. Hkqtk 7 lseh okys 
,d ?kukdkj CykWd osG mGij 
,d v¼Zxksyk j[kk gqvk gSA 
v¼Zxksys dk vf/kdre O;kl 
D;k gks ldrk gS\ bl izdkj 
cus Bksl dk i`"Bh; {ks=Qy 
Kkr dhft,A 
gy % fn;k gS]
...  v¼Zxksys dk vk/kkj ?ku osG mGijh Qyd ij fVdk gSA
∴ 	 v¼Zxksys dk vf/kdre O;kl	 = ?ku dh Hkqtk
       		  = 7 lseh (fn;k gS)

∴       	 v¼Zxksys dh f=T;k (r)	 =
 

7

2
 lseh

Bksl dk i`"Bh; {ks=Qy 
      		 = ?ku dk lEiw.kZ i`"Bh; {ks=Qy 
                 � + v¼Zxksys dk oozG i`"Bh; {ks=Qy 

– o`Ùkh; vk/kkj dk {ks=Qy
		 = 6 × (Hkqtk)2 + 2πr2 – πr2

		 = 6 × (Hkqtk)2 + πr2

		 = 6 × (7)2 + 22

7

7

2

7

2
× ×

 
		 = 294 + 38.5 = 332.5 oxZ lsehA
iz'u 5. ,d ?kukdkj CykWd osG ,d Qyd dks vUnj dh 
vksj ls dkVdj ,d v¼Zxksykdkj xïk bl izdkj cuk;k 
x;k gS fd v¼Zxksys dk O;kl ?ku osG ,d fdukjs osG cjkcj 
gSA 'ks"k cps Bksl dk i`"Bh; {ks=Qy Kkr dhft,A
gy % ekuk fd ?ku dh Hkqtk = a

r

h

r r
14 lseh

r =
7

1
3

l
se
h

h
=

(1
3
–

7
)

r

l
se
h

l
se
h

7
l
se
h

7 lseh

7
l
se
h

7 lseh

h

r 1
5

.5
l
se
h

3.5 lseh

r

h
=

l
se
h

r=
3
.5

l
se
h

(1
5

.5
–
3
.5

)

i`"Bh; {ks=Qy vkSj vk;ru12
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∴  v¼Zxksys dk O;kl
                  = ?ku dh Hkqtk

⇒         2r = a
 
⇒ r =

 

a
2  

'ks"k cps Bksl dk i`"Bh; {ks=Qy
	 = ?ku dk oqGy i`"Bh; {ks=Qy – ?ku osG ry dk {ks=Qy

+ v¼Zxksys dk vkUrfjd oozG i`"Bh; {ks=Qy
	 = 6a2 – πr2 + 2πr2 = 6a2 + πr2

	 = 6a2 + π a
2

2



  

= 6a2 + π a2

4

	 = a2
6

4
+





π

 
=

 

a2

4

(24 + π) lseh2

iz'u 6. nok dk ,d oSGIlwy (capsule) ,d csyu osG 
vkdkj dk gS ftlosG nksuksa fljksa ij ,d&,d v¼Zxksyk 
yxk gqvk gS (nsf[k, vkòGfr)A iwjs oSGIlwy dh yEckbZ 14 
feeh gS vkSj mldk O;kl 5 feeh gSA
bldk i`"Bh; {ks=Qy Kkr dhft,A

14 feeh

5
fe

e
h

 
gy % fn;k gS] oSGIlwy dk O;kl = 5 feeh
∴ csyukdkj Hkkx rFkk v/kZ xksys dh mHk;fu"B f=T;k  

(r)
 
= 

5

2  
feeh

5/2 5/2
feeh

5/2

14 feeh

9 feeh

feeh

oSGIlwy dh vkUrfjd yEckbZ (h) = 14 feeh

csyukdkj Hkkx dh yEckbZ =
 

14
5

2

5

2
− −




 feeh

		      = (14 – 5) feeh = 9 feeh
oSGIlwy dk i`"Bh; {ks=Qy 
		 = csyu dk i`"Bh; {ks=Qy 
� + 2 v¼Zxksyksa dk i`"Bh; {ks=Qy
		 = 2πrh + 2 × (2πr2)
		 = 2πrh + 4πr2 = 2πr (h + 2r)

		
=

 
2

22

7

5

2
9 2

5

2
× × × + ×



  

= 220 feeh2

iz'u 7. dksbZ rEcw ,d csyu osG 
vkdkj dk gS ftl ij ,d 'kaoqG 
v/;kjksfir gSA ;fn csyukdkj 
Hkkx dh mG¡pkbZ vkSj O;kl ozGe'k% 
2.1 ehVj vkSj 4 ehVj  gSa  rFkk 
'kaoqG dh fr;Zd mG¡pkbZ 2.8 ehVj 
gS rks bl rEcw dks cukus esa iz;qDr 
oSGuokl (canvas) dk {ks=Qy 
Kkr dhft,A lkFk gh] ̀  500 izfr 
oxZ ehVj dh nj ls blesa iz;qDr 
oSGuokl dh ykxr Kkr dhft,A (/;ku nhft, fd rEcw 
osG vkèkkj dks oSGuokl ls ugha <dk tkrk gSA)�
gy % rEcw dk oozG i`"Bh; {ks=Qy 
      		  = csyukdkj Hkkx dk oozG i`"Bh; {ks=Qy 

+ 'kaDokdkj Hkkx dk oozG i`"Bh; {ks=Qy
		  = 2πrh + πrl = πr (2h + l)

		
=

 

22

7
 × 2 × (2 × 2.1 + 2.8)

		
=

 

44

7  
× (4.2 + 2.8)

 
=

 

44

7
 × 7 = 44 ehVj2

∴   rEcw dk oozG i`"Bh; {ks=Qy = 44 ehVj2

... 	     1 ehVj2 oSGuokl dh ykxr = ` 500
∴ 	44 ehVj2 oSGuokl dh ykxr = 44 × 500 = ` 22000 
vr% oSGuokl dh oqGy ykxr = ` 22000 	 mÙkj
iz'u 8. mG¡pkbZ 2.4 lseh vkSj 
O;kl 1.4 lseh okys ,d Bksl 
csyu esa ls blh mG¡pkbZ vkSj 
blh O;kl okyk ,d 'kaD-
okdkj [kksy (cavity) dkV 
fy;k tkrk gSA 'ks"k cps Bksl 
dk fudVre oxZ ls.VhehVj 
rd i`"Bh; {ks=Qy Kkr dhft,A
gy % fn;k gS] csyu dk O;kl = 1.4 lseh
∴ csyu rFkk 'kaoqG dh mHk;fu"B f=T;k (r) 

		
=

 

1 4

2

.

 
= 0.7 lseh

	 csyu dh mG¡pkbZ (h)	= 2.4 lseh

'kaDokdkj [kksy dh fr;Zd mG¡pkbZ  (l) 

		  = r h2 2+  = ( · ) ( · )0 7 2 42 2+

		  = 0 49 5 76· ·+  = 6 25·  = 2.5 lseh

a

a/2

a

a

a

4 eh-

2.8
e
h-

2
.1

e
h-

2 eh-

0.7 lseh

2
.4

l
se
h

r = 0.7 lseh
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'ks"k cps Bksl dk lEiw.kZ i`"Bh; {ks=Qy 
	 = csyu dk oozG i`"Bh; {ks=Qy 
                        + csyu ds vk/kkj dk {ks=Qy 

+ 'kaDokdkj dk oozG i`"Bh; {ks=Qy
	 = 2πrh + πr2 + πrl = πr (2h + r + l)

	
=

 

22

7  
× 0.7 × [2 × 2.4 + 0.7 + 2.5]

	 = 2.2 × [4.8 + 0.7 + 2.5] 
	 = 2.2 × 8 = 17.6 ≈ 18 oxZ lseh
iz'u 9. ydM+h osG ,d Bksl csyu 
osG izR;sd fljs ij ,d v¼Zxksyk 
[kksndj fudkyrs gq,] ,d oLrq 
cukbZ xbZ gS] tSlk fd vko`Gfr esa 
n'kkZ;k x;k gSA ;fn csyu dh mG¡pkbZ 
10 lseh gS vkSj vk/kkj dh f=T;k 
3.5 lseh gS] rks bl oLrq dk lEiw.kZ 
i `"Bh; {k s=Qy Kkr dhft,A

ladsr %   oLrq dk lEiw.kZ i`"Bh; {ks=Qy 

= csyu dk oozG i`"Bh; {ks=Qy 
+ nksuksa v¼Zxksyksa dk i`"Bh; {ks=Qy

= 2πrh + 2 × 2πr2  = 2πrh + 4πr2  = 2πr (h + 2r)

=
 
2

22

7
×

 
× 3.5 × (10 + 2 × 3.5)

= 2 × 22 × 0.5 × (10 + 7) = 22 × 17 = 374 oxZ lseh

iz'ukoyh 12.2
iz'u 1. ,d Bksl ,d v¼Zxksys ij [kM+s ,d 'kaoqG osG 
vkdkj dk gS ftudh f=T;k,¡ 1 lseh gSa rFkk 'kaoqG dh 
mG¡pkbZ mldh f=T;k osG cjkcj gSA bl Bksl dk vk;ru 
π osG inksa esa Kkr dhft,A
gy % v¼Zxksys dk vk;ru

                   = 
2

3

3pr
 
=

 

2

3
1 3× ×p ( )

 
=

 

2

3
p ?ku lseh

	'kaDokdkj Hkkx dk vk;ru

        =
 

1

3

2pr h
 
=

 

1

3
1 12p × ×( ) ( )

 
=

 

1

3
p ?ku lseh

∴ Bksl dk vk;ru	  
	        = v¼Zxksys dk vk;ru + 'kaDokdkj Hkkx dk vk;ru

        =
 

2

3

1

3
p p+





?ku lseh
 
= π = 3.14 ?ku lseh

iz'u 2. ,d bathfu;fjax osG fo|kFkhZ jpsy ls ,d iryh 

,syqfefu;e dh 'khV dk iz;ksx djrs gq, ,d ekWMy 
cukus dks dgk x;k tks ,d ,sls csyu osG vkdkj dk gks 
ftlosG nksuksa fljksa ij nks 'kaoqG tqM+s gq, gksaA bl ekWMy 
dk O;kl 3 lseh gS vkSj bldh yEckbZ 12 lseh gSA ;fn 
izR;sd 'kaoqG dh mG¡pkbZ 2 lseh gks] rks jpsy }kjk cuk, 
x, ekWMy esa vUrfoZ"V gok dk vk;ru Kkr dhft,A  
(;g eku yhft, fd ekWMy dh vkUrfjd vkSj ckgjh 
foek,¡ yxHkx cjkcj gSaA) 
gy % fn;k gS]
	        'kaoqG dh f=T;k (r)	 = csyu dh f=T;k (r)

		
=

 

3

2
lseh

 
= 1.5 lseh

2 lseh 2 lseh8 lseh

12 lseh

2
l
se
h

r = 1.5 lseh r = 1.5 lseh
2 lseh

... izR;sd 'kaoqG dh mG¡pkbZ (h) = 2 lseh
∴ csyu dh mG¡pkbZ (H) = (12 – 2 – 2) lseh = 8 lseh
csyu esa gok dk vk;ru = csyu dk vk;ru 

+ 2 × 'kaoqG dk vk;ru

=
 
p pr H r h2 22

1

3
+ ×

 

=
 
pr H h2

2

3
+



  

=
 

22

7
15 15 8

2

3
2× × + ×





· ·

ljy djus ij]
		  = 22 × 3 = 66 ?ku lsehA
iz'u 3. ,d xqykctkequ esa mlosG vk;ru dh yxHkx 30% 
phuh dh pk'kuh gksrh gSA 45 xqykctkequksa 
esa yxHkx fdruh pk'kuh gksxh] ;fn 
izR;sd xqykc tkequ ,d csyu osG vkdkj 
dk gS] ftlosG nksuksa fljs v¼Z&xksykdkj gSa 
rFkk bldh yEckbZ 5 lseh vkSj O;kl 2.8 
lseh gS (nsf[k, vkòGfr)A 
gy % fn;k gS]
 csyukdkj xqykc tkequ dk O;kl = 2.8 lseh
xqykc tkequ osG csyukdkj Hkkx rFkk v¼Zxksykdkj Hkkx dh 

mHk;fu"B f=T;k (r) = 
28

2

·
 = 1.4 lseh

2.2 lseh
1.4 lseh 1.4 lseh

r = 1.4 lseh r = 1.4 lseh

5 lseh
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csyukdkj Hkkx dh mG¡pkbZ (h) 
		  = (5 – 1.4 – 1.4) lseh = 2.2 lseh
,d xqykctkequ dk vk;ru 
		  = csyukdkj Hkkx dk vk;ru 

+ 2 × v¼Zxksykdkj Hkkx dk vk;ru

		
=

 
p pr h r2 32

2

3
+ ×

 
=

 
pr h r2

4

3
+





		  =
 

22

7
14 14 2 2

4

3
14× × + ×





· · · ·

ljy djus ij]

		
=

 

22 28

100
4 066

× × ·

 
= 25.05 ?ku lseh

∴  ,d xqykc tkequ dk vk;ru = 25.05 ?ku lseh
∴    45 xqykc tkequ dk vk;ru = 45 × 25.05 ?ku lseh
	                                               = 1127.28 ?ku lseh
phuh dh pk'kuh dk vk;ru 
                      = 45 xqykc tkequ osG vk;ru dk 30%

    
      � = 1127.28 ×

 

30

100  
= 338.184 ?ku lseh

vr% phuh dh pk'kuh dh ek=k = 338 ?ku lseh (yxHkx)A 
iz'u 4. fuEu fp= esa ,d dyenku ?kukHk osG vkdkj  
dh ,d ydM+h ls cuk gS ftlesa dye j[kus osG fy, pkj 
'kaDokdkj xïs cus gq, gSaA ?kukHk dh foek,¡ 15 lseh × 
10 lseh × 3.5 lseh gSaA izR;sd xïs dh f=T;k 0.5 lseh 
gS vkSj xgjkbZ 1.4 lseh gSA iwjs dyenku esa ydM+h dk 
vk;ru Kkr dhft,A

gy % ?kukHk dk vk;ru 	= l × b × h
		 = 15 × 10 × 3.5 = 525 ?ku lseh

izR;sd 'kaDokdkj xM~<s dk vk;ru =
 

1

3

2pr hh'

		
=

 

1

3

22

7
0 5 0 5 14× × × ×· · ·

 
=

 

1 1

3

. ?ku lseh

pkj 'kaDokdkj xM~<ksa dk vk;ru 

		
=

 
4

1 1

3
× . ?ku lseh

 
=

 
1.467 ?ku lseh

∴ dyenku esa yxh ydM+h dk vk;ru  

		   = ?kukHk dk vk;ru – 4 'kaDokdkj xM~<ksa dk vk;ru

		   = (525 – 1.467) ?ku lseh = 523.533 ?ku lseh

iz'u 5. ,d crZu ,d mYVs 'kaoqG osG vkdkj dk gSA bldh 
mG¡pkbZ 8 lseh gS vkSj blosG mGijh fljs (tks [kqyk gqvk gS) dh 
f=T;k 5 lseh gSA ;g mGij rd ikuh ls Hkjk gqvk gSA tc bl 
crZu esa lhls dh oqGN xksfy;k¡ ftuesa izR;sd 0.5 lseh f=T;k 
okyk ,d xksyk gS] Mkyh tkrh gSa rks blesa ls Hkjs gq, ikuh 
dk ,d&pkSFkkbZ Hkkx ckgj fudy tkrk gSA crZu esa Mkyh 
xbZ lhls dh xksfy;ksa dh la[;k Kkr dhft,A
gy % 

h
=

8
l
se
h

r = 5 lseh

∴ 'kaDokdkj crZu ;k mlesa Hkjs ikuh dk vk;ru 

=
 

1

3

2pr h
 
=

 

1

3
5 82× × ×p ( )

 
=

 

200

3

p ?ku lseh

... lhls dh xksfy;k¡ Mkyus ls 1

4

 Hkkx ikuh ckgj fudyrk gSA

∴ ckgj fudys ikuh dk vk;ru 

          		
=

 

1

4

200

3
× p

 
=

 

50

3

p

 
?ku lseh 

lhls dh 1 xksyh dk vk;ru 

		
=

 

4

3

3p(r′)
 
=

 

4

3
0 5 3p ( · )

		
=

 

4

3
0125p × ·

 
=

 

0 5

3

. p
 
=

 

p
6

?ku lseh

∴ xksfy;ksa dh la[;k 

		
=

 

xksfy;ksa }kjk foLFkkfir ikuh dk vk;ru
xksyh dk vk;ru1

		

=

 

50

3

6

p

p
 

=

 

50

3

6p
p

×

 

= 100

vr% crZu esa Mkyh xbZ xksfy;ksa dh la[;k = 100� mÙkj
iz'u 6. mG¡pkbZ 220 lseh vkSj vk/kkj O;kl 24 lseh okys 
,d csyu] ftl ij mG¡pkbZ 60 lseh vkSj f=T;k 8 lseh 
okyk ,d vU; csyu vkjksfir gS] ls yksgs dk ,d LrEHk 
cuk gSA bl LrEHk dk nzO;eku Kkr dhft,] tcfd fn;k 
gS 1 ?ku lseh yksgs dk nzO;eku yxHkx 8 xzke gksrk gSA 
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gy % bl 	csyu dk vk;ru = πR2H = π × (12)2 × 220 
	 = π × 144 × 220 	= 31680π ?ku lseh
vc] 	nwljs csyu dh f=T;k (r) 	= 8 lseh
rFkk      mG¡pkbZ (h)	= 60 lseh
nwljs csyu dk vk;ru = πr2h = π × (8)2 × 60 
	= π × 64 × 60 = 3840π ?ku lseh
∴ iwjs LrEHk dk vk;ru 
	 = ,d csyu dk vk;ru + nwljs 
csyu dk vk;ru
	 = 31680π + 3840π 
	 = 35520π ?ku lseh
	 = 35520 × 3.14 ?ku lseh 
	 = 111532.8 ?ku lseh
csyukdkj LrEHk dk nzO;eku 
		  = vk;ru × 1 ?ku lseh yksgs dk Hkkj
		  = 111532.8 × 8 xzke = 892262.4 xzke
		  = 892.2624 fdxzk = 892.26 fdxzk
vr% LrEHk dk nzO;eku = 892.26 fdxzk	 mÙkj
iz'u 7. ,d Bksl esa] mG¡pkbZ 120 
lseh vkSj f=T;k 60 lseh okyk 
,d 'kaoqG lfEefyr gS] tks 60 
lseh f=T;k okys   ,d v¼Zxksys 
ij vkjksfir gSA bl Bksl dks ikuh 
ls Hkjs gq, ,d yEco`Ùkh; csyu 
esa bl izdkj lh/kk Mky fn;k 
tkrk gS fd csyu dh ryh dks 
Li'kZ djsA ;fn csyu dh f=T;k 
60 lseh gS vkSj mG¡pkbZ 180 lseh 
gS rks csyu esa 'ks"k cps ikuh dk vk;ru Kkr dhft,A
gy % csyukdkj crZu esa ikuh dk vk;ru = πr2H

           =
 

22

7
60 60 180× × ×  = 2036571.4 ?ku lseh

csyu esa Mkys x;s Bksl dk vk;ru 
      		  = v¼Zxksys dk vk;ru + 'kaoqG dk vk;ru

		
=

 

2

3

1

3

3 2p pr r h+
 
=

 

1

3
22pr r h[ ]+

		
=

 

1

3

22

7
60 60 2 60 120× × × × +[ ]

		  = 905142.86 ?ku lseh
∴ csyu esa 'ks"k cps ikuh dk vk;ru 

= csyu dk vk;ru – crZu esa Mkys x, Bksl dk vk;ru
    = 2036571.4 – 905142.86 = 1131428.5 ?ku lseh

    
=

 

1131428 5

100 100 100

.

× ×
?ku ehVj

 
= 1.131 ?ku ehVj

iz'u 8. ,d xksykdkj dk¡p osG crZu 
dh ,d csyu osG vkdkj dh xnZu gS 
ftldh yEckbZ 8 lseh gS vkSj O;kl 
2 lseh gS tcfd xksykdkj Hkkx 
dk O;kl 8.5 lseh gSA blesa Hkjs tk 
ldus okys ikuh dh ek=k eki dj] 
,d cPps us ;g Kkr fd;k fd bl 
crZu dk vk;ru 345 lseh3 gSA tk¡p 
dhft, fd ml cPps dk mÙkj lgh gS 
;k ugha] ;g ekurs gS gq, fd mi;qZDr 
ekiu vkUrfjd ekiu gS vkSj π = 3.14.
gy % fn;k gS]
crZu esa ikuh dk vk;ru 
		  = xksykdkj Hkkx dk vk;ru 

+ csyukdkj Hkkx dk vk;ru

		
=

 

4

3

3 2p pR r h+

		
=

 

4

3

8 5

2

3

× ×





p .

 
+ p × (1)2 × 8

ljy djus ij
vr% cPps dk mÙkj 345 ?ku lseh xyr gSA
crZu dk vk;ru = 346.51 ?ku lsehA               mÙkj

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. 7 lseh f=T;k ds xksys dk i`"Bh; {ks=Qy Kkr 
dhft,A

gy % {ks=iGy = 4 ×
 

22

7  
× 7 × 7 = 616 oxZ lsehA

iz'u 2. ,d [kqys fMCcs dh foek;sa 25 lseh × 20 lseh 
rFkk 65 feeh gSaA bl fMCcs dks cukus esa fdruk xÙkk 
yxsxk\
gy % xÙks dk {ks=iGy ([kqyk fMCck) = 2(lh + bh) + lb
{ks=iGy = 2(25 × 6.5 + 20 × 6.5) + (25 × 20)
             = 1085 oxZ lsehA
iz'u 3. ,d ?ku dk lEiw.kZ i`"Bh; {ks=Qy 1014 oxZ 
ehVj gSA ?ku dh Hkqtk Kkr dhft,A
gy % ?ku dk lEiw.kZ i`"Bh; {ks=iGy = 1014 oxZ ehVj
	 6 × (Hkqtk)2	= 1014 ⇒ Hkqtk = 13 ehVjA
iz'u 4. ,d yEc o`Ùkh; 'kadq ds vk/kkj dh f=T;k 5 
lseh rFkk Å¡pkbZ 12 lseh gSaA 'kadq dk lEiw.kZ i`"B Kkr 
dhft,A

h
=

6
0

l
se
h

H
=

2
2

0
l
se
h

R = 8 lseh

R = 12 lseh

60 lseh

60 lseh

60 lseh

1
8

0
l
se
h1
2

0
l
se
h

lseh

2 lseh

8
l
se
h

R =
8.5

2
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gy % lEiw.kZ ì"B	= p × r × (l + r) =
 

22

7  
× 5 × (13 + 5) 

		
=

 

1980

7  
= 282.85 oxZ lseh

iz'u 5. ,d ekfpl dh fMCch dh eki 4 lseh × 2.5 lseh 
× 1.5 lseh gSA bl rjg dh 12 fMfCc;ksa ds ,d iSfdV 
dk vk;ru D;k gksxk\
gy % ,d fMCch dk vk;ru = 4 × 2.5 × 1.5 = 15 ?ku lseh
12 fMfCc;ksa dk vk;ru = 12 × 15 = 180 ?ku lsehA
iz'u 6. ;fn ?kukHk dh yEckbZ 12 ehVj] pkSM+kbZ  
9 ehVj rFkk Å¡pkbZ 8 ehVj gS] rks ?kukHk ds fod.kZ dh 
gy %	fod.kZ	= oxZewy (yackbZ2 + pkSM+kbZ2 + mG¡pkbZ2)
	 fod.kZ	= oxZewy (144 + 81 + 64)
		 = oxZewy (289) = 17 ehVjA
iz'u 7. ,d cUn ydM+h ds cDls dh yEckbZ] pkSM+kbZ 
vkSj Å¡pkbZ Øe'k% 90 lseh] 50 lseh rFkk 30 lseh gSA 
cDls dk ckgjh lEiw.kZ i`"Bh; {ks=Qy Kkr dhft,A
gy % 	{ks=iGy	= 2(90 × 50 + 50 × 30 + 90 × 30)
		  = 2(4500 + 1500 + 2700)
= 2 × 8700 = 17400 oxZ lseh ;k 1.74 oxZ eh-
iz'u 8. ,d jksyj dh yEckbZ 2 ehVj vkSj O;kl  
1.4 ehVj gS] Kkr dhft, 5 pDdj yxkus esa jksyj 
fdruk {ks= lery djsxk\
ladsr % ,d jksyj csyu ds vkdkj dk gksrk gSA tc og 
tehu ij pyrk gS] rks og vius ckgjh oozG fgLls ls tehu 
dks lery djrk gSA ;gk¡ jksyj dh yackbZ (mG¡pkbZ) 2 ehVj 
gS vkSj O;kl 1.4 ehVj gSA O;kl dks vk/kk dj ij f=T;k 
0.7 ehVj izkIr gksrh gSA
ik¡p pDdj esa lery gksus okyk {ks=iGy = csyu dk oozG 
i`"Bh; {ks=iGy × 5
       = 2 × p × f=T;k × mG¡pkbZ × 5

       = 2 ×
 

22

7  
× 0.7 × 2 × 5 = 44 oxZ ehVj

iz'u 9. ;fn ,d 'kadq dk oØi`"B 2035 oxZ lseh rFkk 
vk/kkj dk O;kl 35 lseh gks rks 'kadq dh fr;Zd Å¡pkbZ 
Kkr dhft,A
ladsr%	oozG i`"Bh; {ks=iGy	= prl  (l fr;Zd mG¡pkbZ)

⇒	 2035	=
 

22

7  
× 17.5 × l

iz'u 10. ,d 'kadq dk vk;ru 16632 ?ku lseh gS vkSj 
Å¡pkbZ 9 lseh gSA blds vk/kkj dh f=T;k Kkr dhft,A

gy %  vk;ru		=
 

1

3





  

× p × (f=T;k)2 × mG¡pkbZ

	 16632	=
 

1

3

22

7





 ×  

× (f=T;k)2 × 9

ljy djus ij] 

⇒ 	 f=T;k	=
 

16632 7

66

×

 
=

 

1764  = 42 lseh

iz'u 11. yEc o`Ùkh; 'kadq dh Å¡pkbZ 8 lseh rFkk vkèkkj 
dh f=T;k 6 lseh gSA mldk vk;ru Kkr dhft,A

gy %	 vk;ru 	=
 

1

3





  

× p × (f=T;k dk oxZ) × mG¡pkbZ

	= 1
3

22

7
× × 6 × 6 × 8 = 22 2 6 8

7

× × × = 301.71 ?ku lsehA

iz'u 12. ,d 'kadq dk oØ i`"Bh; {ks=Qy 1884.4 
ehVj2 gS rFkk bldh fr;Zd Å¡pkbZ 49.96 ehVj gSA blds 
vk/kkj dh f=T;k Kkr dhft,A
gy % oozG i`"Bh; {ks=Qy prl 
	 oozG i`"Bh; {ks=iGy	= p × r × 49.96 = 1884.4

	 r	= 
1884 4

3 14 49 96

.

( . . )×
= 12 ehVj

iz'u 13. fdlh 'kadq dh f=T;k vkSj Å¡pkbZ esa vuqikr  
5 : 12 vkSj vk;ru 2512 ?ku lseh gS rks 'kadq dh fr;Zd 
Å¡pkbZ rFkk vk/kkj dh f=T;k Kkr dhft,A 
gy % vk;ru 

	 V	= 
1

3
 × pr2h

	 2512	= 
1

3  
× 3.14 × (5x)2 × 12x

ljy djus ij]
	 x	= 2
\	 r	= 5x = 10 lseh rFkk h = 12x = 24 lseh

	f=;Zd m¡GpkbZ l	= ( )r h2 2+

		 = ( )10 242 2+  = ( )676  = 26 lseh

iz'u 14. ,d xsan ds i`"B dk {ks=Qy 1386 oxZ lseh gSA 
xsan dh f=T;k Kkr dhft,A
ladsr % xksys dk i`"Bh; {ks=iGy = 4 × p × (f=T;k2)
iz'u 15. 6 lseh] 8 lseh rFkk 10 lseh O;kl dh /kkrq dh 
rhu xksfy;ksa dks fi?kykdj ,d xksyh rS;kj dh xbZ gS] 
u;h xksyh dh f=T;k Kkr dhft,A
ladsr% ubZ xksyh dk vk;ru = rhuksa xksfy;ksa ds vk;ru 
dk ;ksxA
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iz'u 16. nks xksyksa ds i`"Bh; {ks=Qyksa dk vuqikr  
4 : 9 gSA blds vk;ruksa dk vuqikr Kkr dhft,A

ladsr % vk;ruksa dk vuqikr =
 

r
r
1

2

3







 
=
 

2

3

3



  

=
 

8

27

iz'u 17. ,d v/kZxksys dh f=T;k 3.5 lseh gS rks bldk 
vk;ru rFkk lEiw.kZ i`"Bh; {ks=Qy Kkr dhft,\

ladsr% vk;ru	 =
 

2

3





  

× p × r3

lEiw.kZ i`"Bh; {ks=iGy = 3 × p × r3

iz'u 18. lhls ds ,d xksys dh f=T;k 5 lseh gSA blls 
5 feeh- f=T;k dh fdruh xksfy;k¡ cukbZ tk ldrh gS\

ladsr% xksfy;ksa dh la[;k =
 

cMs+  xksys dk vk;ru
NksVh xksyh dk vk;ru

iz'u 19. nks ?kuksa] ftuesa ls izR;sd dk vk;ru  
27 lseh3 gS] nks layXu Qydksa dks feykdj ,d Bksl cuk;k 
tkrk gSA izkIr ?kukHk dk ì"Bh; {ks=Qy Kkr dhft,A
ladsr % iz'ukoyh&12.1 ds iz'u&1 ds vuqlkj gy djsaA
iz'u 20. 4.2 lseh- f=T;k okys /kkrq ds ,d xksys dks 
fi?kykdj 7 lseh- f=T;k okys ,d csyu ds :i esa <kyk 
tkrk gSA csyu dh Å¡pkbZ Kkr dhft,A
ladsr %	 xksys dk vk;ru	= csyu dk vk;ru

fucU/kkRed iz'u
iz'u 1. ,d 'kadquqek Vs.V dh Å¡pkbZ 14 eh gS rFkk vk/
kkj dk {ks=Qy 346.5 eh2 gSA ;g VSUV 1.5 ehVj pkSM+s 
dSuokl ls cuk gS rks dSuokl dh yEckbZ Kkr djksA
ladsr % 	vk/kkj {ks=iGy = pr2 = 346.5

	 frjNh mG¡pkbZ (l)	= ( )r h2 2+

'kaoqG dk oozG i`"Bh; {ks=iGy = prl
iz'u 2. 8 lseh O;kl okys ,d Bksl /kkrq ds xksys dks 
fi?kykdj ,d leku eksVkbZ ds csyukdkj rkj ds :i 
esa [khapk x;k gSA ;fn rkj dh yEckbZ 12 eh gks] rks rkj 
dh eksVkbZ Kkr dhft,A

ladsr% 	xksys dk vk;ru	=
 

4

3
1

3pr

	 rkj dk vk;ru	= pr2
2h

	 pr2
2h	=

 

4

3
1

3pr

gy djus ij]	 r2	= 16

60
 = 0.27 lsehA

iz'u 3. 1 lseh f=T;k vkSj 2 lseh yEcs rk¡cs dh ,d 
NM+ dks ,d leku pkSM+kbZ okys 18 ehVj yEcs ,d rkj 
ds :i esa cnyk tkrk gSA rkj dh eksVkbZ Kkr dhft,A

ladsr %	NM+ dk vk;ru	= rkj dk vk;ru
	 p × 12 × 2	= pR2 × 1800
iz'u 4. ,d IykWV 30 ehVj yEck vkSj 20 ehVj pkSM+k 
gSA IykWV ds ckgj 15 ehVj yEck] 10 ehVj pkSM+k vkSj 
5 ehVj xgjk xïk [kksndj mlls fudkyh xbZ feêh dks 
bl IykWV esa fcNk;k x;k gSA IykWV esa fcNkbZ xbZ feêh dh 
Å¡pkbZ Kkr dhft,A
gy %	 xM~<s dk vk;ru	= 15 × 10 × 5 = 750 eh3

	 IykWV dk {ks=iGy	= 30 × 30 = 600 eh2

	 mG¡pkbZ	=
 

vk;ru
{ks=iGy  

=
 

750

600  
= 1.25 ehA

iz'u 5. ikuh ls Hkjh gqbZ v¼Zxksykdkj Vadh dks ,d 
ikbi }kjk 5 yhVj izfr lsd.M dh nj ls [kkyh fd;k 
tkrk gSA ;fn Vadh dk O;kl 3.5 ehVj gS rks Vadh fdrus 
le; esa vk/kh [kkyh gks tk;sxh\

gy %
	 
v/kZxksys dk vk;ru =

 

2

3

3



 πr

	                      =
 

2

7

22

7
1 75

3



 ×





 × ( . )  = 11.22 eh3

	 vk/kk vk;ru	= 5.61 eh3 = 5610 yhVj
	 le;	= 5610 ÷ 5 = 1122 lsdaM
	 le;	= 1122 lsdaM ;k 18 feuV 42 lsdaM
iz'u 6. 3.5 lseh O;kl rFkk 3 lseh Å¡ps 504 'kadqvksa 
dks fi?kykdj ,d èkkfRod xksyk cuk;k x;kA xksys dk 
O;kl Kkr dhft,A bldk i`"Bh; {ks=Qy Kkr dhft,A 

ladsr % fn;k gS] 'kaoqG dh f=T;k
 
=

 

3 5

2

.

 
lseh

	 mG¡pkbZ	= 3 lseh

	
504

1

3

2× 



 pr h

	
=

 

4

3

3



 pR

ljy djus ij]	 r	= 10.5
	 i`"Bh; {ks=iGy	= 4pr2

	= 4 × 
22

7
 × 10.5 × 10.5 = 1386 lseh2A

iz'u 7. ,d yEc òÙkh; 'kadq dk vk;ru 1232 lseh3 gS rFkk 
mldh Å¡pkbZ 24 lseh gS rks 'kadq dh frjNh Å¡pkbZ Kkr djksA

gy %
 	

1

3

2



 pr h

 
	= 1232

	 r2	= 49 ⇒ r = 7 lseh
	 frjNh mG¡pkbZ	=

 ( )r h2 2+

		 = ( )49 576+  = 625  = 25 lseh

l l



iz'ukoyh 13.1

iz'u 1. fo|kfFkZ;ksa osG ,d lewg }kjk i;kZoj.k lapsruk vfHk;ku osG varxZr ,d losZ{k.k fd;k x;k] ftlesa 
mUgksaus ,d eksgYys osG 20 ?kjksa esa yxs gq, ikS/kkasa ls lEcfU/kr fuEufyf[kr vk¡dM+s ,df=r fd,A izfr ?kj ek/;  
ikS/kksa dh la[;k Kkr dhft,A

ikS/kksa dh la[;k
?kjksa dh la[;k

0 2 2 4 4 6 6 8 8 10 10 12 12 14
1 2 1 5
−− −− −− −− −− −− −−

66 2 3

ek/; Kkr djus osG fy, vkius fdl fof/k dk iz;ksx fd;k vkSj D;ksa \

gy % mi;ZqDr lkj.kh esa ikS/kksa dh la[;k vkSj ?kjksa dh la[;k osG eku vR;f/kd de gksus osG dkj.k izR;{k fof/k dk iz;ksx djsaxs %

                    ikS/kksa dh la[;k ?kjksa dh la[;k oxZ fpÊ( )fi (( )x f xi i i            

 

 

 

 

 

0 2

2 4

4 6

6 8

8 10

10 12

12 14

1

2

1

5

6

2

−
−
−
−
−
−
− 33

1

3

5

7

9

11

13

1

6

5

35

54

22

39

20 162

 

 

 

 

 

 

 

 

;ksx ∑ f f xi i i= ∑ =

		 ∴	 ek/; x( ) 	 =
 

Σ
Σ
f x
f
i i

i  
=

 

162

20
 = 8·1 

		 vr% izfr ?kj esa ikS/kksa dh ek/; la[;k 	= 8.1 ikS/ksA                                      �  mÙkj

iz'u 2. fdlh iSGDVjh osG 50 Jfedksa dh nSfud etnwjh osG fuEufyf[kr caVu ij fopkj dhft, %

nSfud etnwjh (#i;ksa esa)
Ü

500 520 520 540 540 560 560 580 580 600− − − − −
kkzfedksa dh la[;k 12 14 8 6 10

,d mi;qDr fof/k dk iz;ksx djrs gq,] bl iSGDVjh osG Jfedksa dh ek/; nSfud etnwjh Kkr dhft,A

gy %

      

nSfud etnwjh (#i;ksa esa ) oxZ Ükzfedksa dh la[;k
ckjEckjrk

e/;
( )fi

  fcUnq ( ) ×x f xi i i

500 520

520 540

540 560

560 580

580 600

12

14

8

−
−
−
−
−

 

 66

10

510

530

550

570

590

6120

7420

4400

3420

5900

50 272;ksx ∑ = ∑ =f f xi i i 660

    ∴ ek/; x( )  	=
 

Σ
Σ
f x
f
i i

i  
=

 

27260

50  
= ` 545.20         vr% Jfedksa dh ek/; nSfud etnwjh = ` 545.20  	mÙkj

lkaf[;dh13
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iz'u 3. fuEufyf[kr caVu ,d eksgYys osG cPpksa osG nSfud tsc [kpZ dks n'kkZrk gSA ek/; tsc [kpZ ` 18 gSA yqIr 
ckjEckjrk f Kkr dhft, %

nSfud tsc HkÙkk (#i;ksaa esa ) 11 13 13 15 15 17 17 19 19 21 21 23 23−− −− −− −− −− −− −−−− 25
7 6 9 13 5 4cPPkksa dh la[;k f

gy %	ekuk fd dfYirek/; (A) = 18

nSfud tsc HkÙkk
(#i;ksa esa)

cPPkksa dh la[;k oxZ fpÊ
          ( )fi      x

d x A x f d
i

i i i i i= = 18− −

−
−
−
−
−
−
−

11 13

13 15

15 17

17 19

19 21

21 23

23 255

7

6

9

13

5

4

12

14

16

18

20

22

24

6

4

2

0

2

4

6

42

24

1

 

 

 

 

 

 

  

  

  

  

f
A=

−
−
−

−
−
− 88

84

0

2

20

24

2 44

44 2 40








−









+

∑ = + ∑ = −

    

f
f

f f f d fi i i; ksx

			 
ek/;  x( )  	= A +

 

Σ
Σ
f d
f
i i

i  
=

 
18

2 40

44
+ −

+
f

f

	iz'ukuqlkj ek/; x( )  = 18

∴    18 	= 18 + 2 40

44

f
f

−
+   

;k 
 

2 40

44

f
f

−
+  

= 18 – 18 = 0
 
  ;k   2f – 40 = 0  ;k   2f = 40    ∴   f  =

 

40

2
 = 20

vr% yqIr ckjEckjrk f =  20 gSA	 		 mÙkj
iz'u 4. fdlh vLirky esa] ,d MkWDVj }kjk 30 efgykvksa dh tk¡p dh xbZ vkSj muosG ân; Lianu (beat) dh izfr 
feuV la[;k uksV djosG uhps n'kkZ, vuqlkj laf{kIr :i esa fy[kh xbZA ,d mi;qDr fof/k pqurs gq,] bu efgykvksa 
osG ân; Lianu dh izfr feuV ek/; la[;k Kkr dhft,A

ân; Lianu dh izfr feuV la[;k 65 68 68 71 71 74 74 77 77 80 80 83 83 86− − − − − − −
eefgykvksa dh la[;k 2 4 3 8 7 4 2

gy %  ekuk LiUnu dk dfYir ek/; A = 75.5A

ân; Lianu dh izfr
     feuV la[;k

efgykvksa dh la[;k e/; &fcUn
fi

qq
x

d x A
x

f d
i

i i
i i

      =
= 75·5
−

−

−
−

                    

65 68

68 711

71 74

74 77

77 80

80 83

83 86

2

4

3

8

7

4

2

66 5

69 5

72 5

75 5

78 5

81

−
−
−
−
−

=

.

.

.

.

.

A

..

.

5

84 5

9

6

3

0

3

6

9

18

24

09

51

00

21

24

18

63

−
−
−

+
+
+

−
−
−








−

+
+
+








+

  

;; ksx ∑ = ∑ = +f f di i i30 12
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			   ek/; x( ) 	 =
 
A f d

f
i i

i

+
∑
∑  

= 75·5 + 12

30
 = 75.5 + 0.4 = 75.9

vr%  efgykvksa ds În; Lianu dh izfr feuV ek/; la[;k = 75.9	 mÙkj

iz'u 5. fdlh iqGVdj cktkj esa] Qy foozsGrk isfV;ksa esa j[ks vke csp jgs FksA bu isfV;ksa esa vkeksa dh la[;k,¡ 
fHkUUk&fHkUUk FkhA isfV;ksa dh la[;k osG vuqlkj] vkeksa dk caVu fuEufyf[kr Fkk %

vkeksa dh la[;k
isfV;ksa dh la[;k

50 52 53 55 56 58 59 61 62 64
15 110
−− −− −− −− −−

1135 115 25

,d isVh esa j[ks vkeksa dh ek/; la[;k Kkr dhft,A vkius ek/; Kkr djus dh fdl fof/k dk iz;ksx fd;k gS\

gy %  ekuk dfYir ek/; (A)  = 57, oxZ eki (h) = 3 
in&fopyu fof/k }kjk %

vkeksa dh la[;k isfV;ksa dh la[;k e/; &fcUnq
( ) ( )

= = 5
f x

u x A
h

x

i i
i

i i− − 77
3

f ui i

50 52

53 55

56 58

59 61

62 64

15

110

135

115

25

51

54

57

60

−
−
−
−
−

=

  

 

A

663

2

1

0

1

2

30

110
140

0

115

50
165

4

−
−

−
−




 −






∑ =

  

  

  

     

  

;ksx fi 000 25∑ =f ui i

  ek/; x( )  =
 
A

fiui
fi

h+
∑

∑








×   

⇒  x  = 57
25

400
3+ ×

 
= 57 + (0.0625) × 3 = 57.1875 = 57.19 (yxHkx)

vr% isVh esa j[ks vkeksa dh ek/; la[;k 	= 57.19 gSA geus in fopyu fof/k dk iz;ksx fd;k gSA� mÙkj

iz'u 6. fuEufyf[kr lkj.kh fdlh eksgYys osG 25 ifjokjksa esa Hkkstu ij gq, nSfud O;; dks n'kkZrh gS %

n Sfud O;; (#i;ksa esa)
ifjo

100 150 150 200 200 250 250 300 300 350− − − − −
kkjksa dh la[;k 4 5 12 2 2

,d mi;qDr fof/k }kjk Hkkstu ij gqvk ek/; O;; Kkr dhft,A� (CBSE 2020 Basic)

gy %  ekuk dfYir ek/; (A)  = 225, oxZ eki (h) = 50	 	�

in&fopyu fof/k ls %

nSfud O;;
(#i;ksa esa )

ifjokjksa dh la[;k oxZ fpÊ ;
( ) ( )

=
f x

u x A
hi i

i
i − kk u x f ui

i
i i= 225

50
−

−
−
−
−
−

100 150

150 200

200 250

250 300

300 350

4

5

12

  

  

 

 

 

 

 

 
 

 

 

 

 

 

 

2

2

125

175

225

275

325

2

1

0

1

2

8

5
13

0

2

4
6

=

−
−

−
−




 −






A

;;ksx ∑ = ∑ = −f f ui i i25 7
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		 ek/; x( )  =
 
A f u

f
hi i

i

+
∑
∑









×

  
=

 
225

7

25
50+ − ×( )

 
= 225 + (– 14) = 211

vr% izfr ifjokj Hkkstu ij gksus okyk nSfud O;; dk ek/; = ` 211	 mÙkj

iz'u 7. ok;q esa lYQj Mkb&vkDlkbM (SO2) dh lkUnzrk (Hkkx izfr fefy;u esa) dks Kkr djus osG fy,] ,d uxj 
osG 30 eksgYyksa ls vk¡dM+s ,df=r fd, x,] ftUgsa uhps izLrqr fd;k x;k gS %

SO2 0 00 0 04 0 04 0 08 0 08 0 12 0 12 0 16 0 16 0 20 0dh lkUærk . . . . . . . . . . .− − − − − 220 0 24
4 9 9 2 4 2

− .
ckjEckjrk

ok;q esa SO2 dh lkUærk dk ek/; Kkr dhft,A
gy %

               

            

    

    

 

SO2 dh lkUnzrk
oxZ

ckjEckjrk e/; &fcUnq
f xii     

        f xi i

0 00 0 04

0 04 0 08

0 08 012

012 016

016 0

· ·

· ·

· ·

· ·

·

−
−
−
−
− ··

· ·

.

.

.

.

.

.

.

.

.

.

20

0 20 0 24

4

9

9

2

4

2

0 02

0 06

0 10

0 14

0 18

0 22

0 08

0 54

0 90

0 2

−

88

0 72

0 44

30 2 96

.

.

.;ksx ∑ = ∑ =f f xi i i

	
ek/; x( )  	=

 

Σ
Σ
f x
f
i i

i  
=

 

2 96

30

·

 
= 0.0986 ;k 0.099 (yxHkx)

iz'u 8. fdlh d{kk v/;kfidk us iwjs l= osG fy, viuh d{kk osG 40 fo|kfFkZ;ksa dh vuqifLFkfr fuEufyf[kr :i 
esa fjdkWMZ (record) dhA ,d fo|kFkhZ ftrus fnu vuqifLFkr jgk mudk ek/; Kkr dhft, %

fnuksa dh la[;k
fo|kfFkZ;ksa d

0 6 6 10 10 14 14 20 20 28 28 38 38 40−− −− −− −− −− −− −−
hh la[;k 11 10 7 4 4 3 1

gy %                    fnuksa dh la[;k] oxZ fo|kfFkZ;ksa dh la[;k] e/; &fcUnq]f x f xi i i i
 0 − 66

6 10

10 14

14 20

20 28

28 38

38 40

11

10

7

4

4

3

1

3

8

12

17

24

33

 

 

 

 

 

 

 

 −
−
−
−
−
− 339

33

80

84

68

96

99

39

40 499;ksx ∑ = ∑ =f f xi i i

			   ek/; x( )  	=
 

Σ
Σ
f x
f
i i

i  
=

 

499

40  
= 12.48 fnu
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iz'u 9. fuEufyf[kr lkj.kh 35 uxjksa dh lk{kjrk nj (izfr'kr esa) n'kkZrh gSA ek/; lk{kjrk nj Kkr  
dhft, %

lk{kjrk nj esa
uxjksa dh la[; k

(% ) 45 55 55 65 65 75 75 85 85 95
3 10 11
−− −− −− −− −−

88 3

gy %  ekuk dfYir ek/; (A)  = 70 rFkk oxZ eki (h) = 10 
in&fopyu fof/k ls %

 

lk{kjrk nj ( esa uxjksa dh la[;k oxZ fpÊ)% ( ) ( ) = = 70
10

f x u x A
h

x
i i i

i i− − ff ui i

45 55

55 65

65 75

75 85

85 95

3

10

11

8

3

50

60

70

80

90

2

1

−
−
−
−
−

=

−
−

 

 

 

  A 00

1

2

6

10
16

0

8

6
14

35 2

 

 

 

 

 
 

 

 

   

  

−
−




 −






∑ = ∑ = −;ksx f f ui i i

           
ek/; x( ) 	=

 
A f u

f
hi i

i

+
∑
∑









× =

 
70

2

35
10+ − ×

 
=

 
70

20

35
+ −

 
= 70 + (– 0.57) = 70 – 0.57 = 69.43%

iz'ukoyh 13.2
iz'u 1. fuEufyf[kr lkj.kh fdlh vLirky esa ,d fo'ks"k o"kZ esa HkrhZ gq, jksfx;ksa dh vk;q dks n'kkZrh gS %

vk;q (o"kks ± esa )
jksfx;ksa dh la[

5 15 15 25 25 35 35 45 45 55 55 65−− −− −− −− −− −−
;;k 6 11 21 23 14 5

mi;qZDr vk¡dM+ksa ls cgqyd vkSj ek/; Kkr dhft,A nksuksa osGUnzh; izo`fÙk dh ekiksa dh rqyuk dhft, vkSj mudh 
O;k[;k dhft,A
gy % l cgqyd osG fy, %  ;gk¡ vf/kdre ckjEckjrk 23 gSA bldk laxr oxZ&vUrjky 35—45 gSA
... 	 cgqyd oxZ = 35—45 gksxk
...   l  = 35, f1 = 23, f0 = 21, f2 = 14 vkSj h = 10

cgqyd	 =
 
l f f

f f f
h+

−
− −









×1 0

1 0 2
2  

= 35
23 21

2 23 21 14
10+ −

× − −





×

 
= 35

2

46 35
10+

−
×

 
= 35+1.8 = 36.8 o"kZ

l ek/; osG fy,— ekuk dfYir ek/; (A)  = 40 gSA

vk;q (o"kks± esa )
oxZ

jksfx;ksa dh la[;k]
ckjEckjrk

e/; &fcUnq
fi       

 
 

x
d = x f d

i
i i ifopyu] i −

−
−
−
−
−
−

40

5 15

15 25

25 35

35 45

45 55

55 65

6

11

211

23

14

5

10

20

30

40

50

60

30

20

10

0

10

20

180

220

210

=

−
−
−

+
+

−
−
−







−

A     

6610

0

140

100
240

80 370

+
+




∑ = ∑ = −; ksx f f di i i
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∴			   ek/; x( )  	=
 
A f d

f
i i

i

+
∑
∑  

=
 
40

370

80
+ −( )

 
= 40 + (– 4.625) = 35.375

vr% vk¡dM+ksa dk cgqyd = 36.8 o"kZ rFkk ek/; = 35.375 o"kZ	

iz'u 2. fuEufyf[kr vk¡dM+s] 225 fctyh midj.kksa osG izsf{kr thou dky (?k.Vksa esa ) dh lwpuk nsrs gSa %

thou dky (?kaVksa esa)
ckjEckj

0 20 20 40 40 60 60 80 80 100 100 120−− −− −− −− −− −−
rrk 10 35 52 61 38 29

midj.kksa dk cgqyd thou dky Kkr dhft,A

gy % ;gk¡ vf/kdre ckjEckjrk 61 gSA bldk laxr oxZ vUrjky 60—80 gSA

∴ 	 cgqyd oxZ	 = 60 – 80

	 l 	= 60, f1 = 61, f0 = 52, f2 = 38 vkSj h = 20

	 cgqyd 	=
 
l f f

f f f
h+

−
− −









×1 0

1 0 22  
=

 
60

61 52

2 61 52 38
20+ −

× − −





×

		
=

 
60

9

122 52 38
20+

− −
×

 
=

 
60

9

32
20+ ×

 
=

 
60

180

32
+  = 60 + 5.625 = 65.625 ?k.Vs 

iz'u 3. fuEufyf[kr vk¡dM+s fdlh xk¡o osG 200 ifjokjksa osG oqGy ekfld ?kjsyw O;; osG caVu dks n'kkZrs gSaA bu 
ifjokjksa dk cgqyd ekfld O;; Kkr dhft,A lkFk gh] ek/; ekfld O;; Hkh Kkr dhft,A

O;; (#i;ksa esa ) 1000
1500

1500
2000

2000
2500

2500
3000

3000
350

− − − − −
00

3500
4000

4000
4500

4500
5000

24 40 33 28 30 22 1

− − −

ifjokjksa dh la[;k 66 7

gy % l cgqyd osG fy, %

;gk¡] vf/kdre ckjEckjrk 40 gSA bl ckjEckjrk dk laxr oxZ&vUrjky 1500 – 2000 gSA

∴ 	 cgqyd oxZ 	= 1500 – 2000

∴ 	 l 	= 1500, f1 = 40, f0 = 24, f2 = 33 vkSj h = 500

	 cgqyd	 =
 
l f f

f f f
h+

−
− −









×1 0

1 0 22  
=

 
1500

40 24

2 40 24 33
500+ −

× − −





×

 

		
=

 
1500

16

80 24 33
500+

− −





×

 
=

 
1500

16 500

23
+ ×

 

		  =
 
1500

8000

23
+

 
= 1500 + 347.83 = ` 1847.83.

		

l ek/; osG fy, %

		 ekuk 	 dfYir ek/; (A) 	= 2750;  oxZ vUrjky (h)  = 500



119Chapterwise Solution

O;; (#i;ksa esa ) ifjokjksa dh la[;k oxZ fpÊ ;k( ) ( )
= A =

f x
u x

h
u x

i i
i

i
i

− ii
i if u−

−
−
−
−
−

2750
500

1000 1500

1500 2000

2000 2500

2500 3000

3000 35000

3500 4000

4000 4500

4500 5000

24

40

33

28

30

22

16

7

1250

1750

2250

27

−
−
−

550

3250

3750

4250

4750

3

2

1

0

1

2

3

4

72

80

33

185

0

30

44

48

28

=

−
−
−

−
−
−







−

A










∑ = ∑ = −

150

200 35;ksx f f ui i i

	ek/; x( )  =
 
A f u

f
hi i

i
+

∑
∑









×

 
=

 
2750

35

200
500+ − ×( )

 
= 2750 + (– 0.175) × 500 = 2750 – 87.50 = 2662.50

vr%  	ifjokjksa dk cgqyd ekfld O;; 	= ` 1847.83 rFkk ek/; ekfld O;; = ` 2662.50� mÙkj
iz'u 4. fuEufyf[kr caVu Hkkjr osG mPprj ek/;fed LowGyksa esa] jkT;ksa osG vuqlkj] f'k{kd&fo|kFkhZ vuqikr dks 
n'kkZrk gSA bu vk¡dM+ksa osG cgqyd vkSj ek/; Kkr dhft,A nksuksa ekidksa dh O;k[;k dhft,A

izfr f'k{kd fo|kfFkZ;ksa
dh la[;k 15 20 20 25 25 30 30 35 35 40 40 4− − − − − − 55 45 50 50 55

3 8 9 10 3 0 0 2

− −

jkT; @ la?kh; {ks=ksa
dh la[;k

gy % l cgqyd osG fy, %
;gk¡] vf/kdre ckjEckjrk 10 gSA bl ckjEckjrk dk laxr oxZ&vUrjky 30—35 gSA
∴ 		   cgqyd oxZ  = 30—35
∴ 		  l  = 30, f1 = 10, f0 = 9, f2 = 3 vkSj h = 5

   	
cgqyd =

 
l f f

f f f
h+

−
− −









×1 0

1 0 22  
= 30

10 9

2 10 9 3
5+ −

× − −





× =

 
30

1

20 12
5+

−
× =

 
30 + 0.625 = 30.625

l ek/; osG fy, %
ekuk dfYir ek/; (A) = 27.5 gSA

izfr f'k{kd fo|kfFkZ;ksa
   dh la[;k (oxZ)

jkT; @ la?kh; {ks=ksa dh
laa[;k ckjEckjrk

e/; fcUnq fopyu
( ) = 27·5f x d x

f d
i i i i

i i−

−
−

15 20

20 25

255 30

30 35

35 40

40 45

45 50

50 55

3

8

9

10

3

0

0

2

17 5

22 5

2−
−
−
−
−
−

 

 

 

 

 

 

 

 

 

 

.

.

77 5

32 5

37 5

42 5

47 5

52 5

10

5

0

5

10

15

20

25

30

4

.

.

.

.

.

.

=

−
−

+
+
+
+
+

−
−

A
 

     

 

00

00

70

50

30

00

00

50

130

35

   

   

   

   






−

+
+











∑ = ∑; ksx f fi ii id = 60
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∴     	ek/; x( )  	=
 
A f d

f
i i

i
+
∑
∑  

=
 
27 5

60

35
. +

 
= 27.5 + 1.7 = 29.2

vr% cgqyd 30.6 rFkk ek/; = 29.2, vf/kdka'k jkT;ksa/U.T. esa Nk= vkSj v/;kid dk vuqikr 30.6 vkSj vkSlru vuqikr 
29.2 gSA			�   mÙkj
iz'u 5. fn;k gqvk caVu fo'o osG dqN Js"Bre cYyscktksa }kjk ,d fnolh; vUrjkZ"Vªh; fozGosGV eSpksa esa cuk, x, 
juksa dks n'kkZrk gS %

cuk, x,
ju 3000 4000 4000 5000 5000 6000 6000 7000 7000 8000 8000− − − − − − 99000 9000 10000 10000 11000

4 18 9 7 6 3 1 1

− −

cYyscktksa dh
la[; k

bu vk¡dM+ksa dk cgqyd Kkr dhft,A
gy % cgqyd osG fy,] fn, x, vk¡dM+ksa esa vf/kdre ckjEckjrk 18 gSA bldk laxr oxZ&vUrjky 4000 — 5000 gSaA
∴ 		 cgqyd oxZ  = 4000 — 5000
∴ 		  l  = 4000; f1 = 18; f0 = 4; f2 = 9 vkSj h = 1000

			 
cgqyd 	=

 
l f f

f f f
h+

−
− −









×1 0

1 0 22  
=

 
4000

18 4

2 18 4 9
1000+ −

× − −





×

				  
=

 
4000

14

36 13
1000+

−
×

 
=

 
4000

14000

23
+  = 4000 + 608.6956 = 4608.7 (yxHkx)

 	      vr% fn, x, vk¡dM+ksa dk cgqyd = 4608.7 ju � mÙkj
iz'u 6. ,d fo|kFkhZ us ,d lM+d osG fdlh LFkku ls gksdj tkrh gqbZ dkjksa dh la[;k,¡ uksV dha vkSj mUgsa uhps nh gqbZ 
lkj.kh osG :i esa O;Dr fd;kA lkj.kh esa fn;k izR;sd izs{k.k 3 feuV osG vUrjky esa ml LFkku ls gksdj tkus okyh 
dkjksa dh la[;kvksa ls lEcfU/kr gSA ,sls 100 vUrjkyksa ij izs{k.k fy, x,A bu vk¡dM+ksa dk cgqyd Kkr dhft,A

dkjksa dh la[;k
ckjE

0 10 10 20 20 30 30 40 40 50 50 60 60 70 70 80−− −− −− −− −− −− −− −−

cckjrk 7 14 13 12 20 11 15 8

gy % fn, x, vk¡dM+ksa esa vf/kdre ckjEckjrk 20 gSA bl ckjEckjrk dk laxr oxZ&vUrjky 40—50 gSA
∴ 		 cgqyd oxZ  = 40—50
∴ 	 l  = 40; f1 = 20; f0 = 12; f2 = 11 vkSj h = 10

	
		  cgqyd 	=

 
l f f

f f f
h+

−
− −









×1 0

1 0 22  
=

 
40

20 12

2 20 12 11
10+ −

× − −





×

 
=

 
40

8

40 23
10+

−
×

				  
=

 
40

80

17
+

 
= 40 + 4.70588 = 40 + 4.7 (yxHkx)= 44.7 (yxHkx)

iz'ukoyh 13.3
iz'u 1. fuEufyf[kr ckjEckjrk caVu fdlh eksgYys osG 68 miHkksDrkvksa dh fctyh dh ekfld [kir n'kkZrk gSA bu 
vk¡dM+ksa ls ek/;d] ek/; vkSj cgqyd Kkr dhft,A budh rqyuk Hkh dhft,A

ekfld [kir
(bdkb;ksa esa) 65 85 85 105 105 125 125 145 145 165 165− − − − − − 1185 185 205

4 5 13 20 14 8 4

−

miHkksDrkvksa
dh la[; k
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gy % l ek/;d osG fy, %                lap;h ckjEckjrk lkj.kh

           ekfld [kir (bdkb;ksa esa) miHkksDrkvksa dh la[;k ( )fi              lap;h ckjEckjrk ( )c.f.

 

 

65 85

85 105

105 125

125 1

−
−
−
− 445

145 165

165 185

185 205

4

5

13

20

14

8

4

4

9

22

42

56

64

68

−
−
−

∑

 

 

 

 

 

 

;ksx fii N= = 68

;gk¡	 N = 68  ∴
 

N
2  	

=
 

68

2  
= 34 ls Bhd cM+h lap;h ckjEckjrk 42 osG laxr oxZ&vUrjky 125 — 145 gSA

∴ 			   ek/;d oxZ 	= 125 — 145
vr%  l 	= 125; N = 68; f = 20, C = 22 vkSj h = 20

		
ek/;d (M)	=

 
l

N C

f
h+

−











×2

 
=

 
125

68

2
22

20
20+

−









×

	
=

 
125

34 22

20
20+ − ×

 
= 125 + 12 = 137

l ek/; osG fy, %
			   ekuk dfYir ek/; (A) 	= 135, oxZ&vUrjky (h) = 20

        

    

  ekfld [kir
(bdkb;ksa esa)

miHkksDrkvksa
dh la[;k fi

     
    

       

 

 

  

oxZ fpÊ
x

u x A
h

x f u
i

i
i i

i i    = = 135
20

− −

−65 85

885 105

105 125

125 145

145 165

165 185

185 205

4

5

13

20

14

8

4

−
−
−
−
−
−

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

75

95

115

135

155

175

195

3

2

1

0

1

2

3

12

10

13

=

−
−
−

−
−
−







−

A

335

0

14

16

12

42

68 7

  

 

   

 








∑ = ∑ =;ksx f f ui i i

		 ek/; x( ) =
 
A f u

f
hi i

i
+

∑
∑









×

 
=

 
135

7

68
20+ ×  = 135 + 0.1029 × 20 = 135 + 2.05 = 137.05

l cgqyd osG fy, %
fn, x, vk¡dM+ksa esa vf/kdre ckjEckjrk 20 gSA blosG laxr oxZ&vUrjky 125-145 gSA
∴ 			   cgqyd oxZ 	= 125 — 145
∴ 			   l	 = 125; f1 = 20; f0 = 13; f2 = 14 vkSj h = 20

			 
cgqyd	 =

 
l f f

f f f
h+

−
− −









×1 0

1 0 22  

				  
=

 
125

20 13

2 20 13 14
20+ −

× − −





×

 
=

 
125

7

40 27
20+

−
×

 
=

 
125

7 20

13
+ ×
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=

 
125

140

13
+

 
= 125 + 10.76923 = 125 + 10.77 (yxHkx)  = 135.77 (yxHkx) 

vr% fn, x, vk¡dM+ksa dk ek/;d = 137] ek/; = 137.05 rFkk cgqyd = 135.77 (yxHkx) ek=d gSA� mÙkj
iz'u 2. ;fn uhps fn, gq, caVu dk ek/;d 28·5 gks] rks x vkSj y osG eku Kkr dhft, %

oxZ & vUrjky  ;ksx
ckjEckj

0 10 10 20 20 30 30 40 40 50 50 60−− −− −− −− −− −−        
rrk 5 20 15 5 60x y

gy %                                            lap;h ckjEckjrk lkj.kh

        

  

oxZ vUrjky ckjEckjrk] lap;h ckjEckjrk]f c.f.i

0 10

10 2

−
− 00

20 30

30 40

40 50

50 60

5

20

15

5

5

−
−
−
−

 

 

 

 

  

 

 

 

                  

x

y

        

     

     

( )

( )

( )

( )

( )

5

25

40

40

45

+
+
+

+ +
+ +

∑

x
x
x

x y
x y

fi;ksx == =N 60

ijUrq ckjEckjrkvksa dk ;ksx Σfi = N = 60 gSA vfUre lap;h ckjEckjrk oxZ ckjEckjrkvksa ds ;ksx ds cjkcj gksrk gSA
∴ 	 45 + x + y 	= 60  ⇒  x + y = 60 – 45 ⇒ x + y = 15	 ...(i)

vc		
N
2  	

=
 

60

2  
= 30 rFkk caVu dk ek/;d = 28.5 gS] tks fd oxZ&vUrjky 20 — 30 esa fLFkr gSA

∴ 		 ek/;d oxZ = 20 — 30

∴	 	  l 	= 20; f = 20; C  = 5 + x vkSj h = 10

	
ek/;d 	=

 
l

N C

f
h+

−











×2

  
⇒  28.5 =

 
20

60

2
5

20
10+

− +









 ×

( )x

⇒ 	 28.5 	=
 
20

30 5

20
10+ − −




×x

 
⇒ 28.5 =

 
20

25

2
+ −





x

⇒ 28.5 	= 40 25

2

+ − x  ⇒  28.5 × 2 = 65 – x ⇒ 57 = 65 – x  ⇒ x = 65 – 57 = 8

x dk eku lehdj.k (i) esa izfrLFkkfir djus ij]  8 + y  = 15 ⇒ y = 15 – 8 = 7
vr% 	 x 	= 8 vkSj   y  = 7	 	 mÙkj

iz'u 3. ,d thou chek ,ts.V 100 ikWfylh /kkjdksa dh vk;q ds caVu osG fuEufyf[kr vk¡dM+s Kkr djrk gSA ek/;d 
vk;q ifjdfyr dhft,] ;fn ikWfylh osGoy mUgha O;kfD;ksa dks nh tkrh gS] ftudh vk;q 18 o"kZ ;k mlls vf/kd gks] 
ijUrq 60 o"kZ ls de gksA			  (ek-f'k-cks-jkt- 2013)

vk;q (o"kks ± esa ) ls de ls de ls de ls de ls de ls de ls de20 25 30 35 40 45 50 555 60

2 6 24 45 78 89 92 98 100

ls de ls de
ikWfylh /kkjdksa

dh la[;k
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gy %

            

vk;q oxZ (o"kks ± esa ) lap;h ckjackjrk ikWfylh /kkjdksa dh la[( )c.f. ;;k ( )fi

20

20 25

25 30

30 35

35 40

40 45

45 50

50 55

55 60

ls de
−
−
−
−
−
−
−
−

     22

6

24

45

78

89

92

98

100

2

  

 

 

 

 

 

 

                2 = 

     

 

 

 

 

 

 

    

  

  

 

 

 

 

 

 

6 2 4

24 6 18

45 24 21

78 45 33

89 78 11

92 89 3

9

− =
− =

− =
− =
− =
− =

88 92 6

100 98 2

100

− =
− =

∑ = =

 

 

;ksx f Ni

;gk¡	 N	 = 100

∴ 	 N
2  

	
=

 

100

2  
= 50 ls Bhd cM+h lap;h ckjEckjrk 78 osG laxr oxZ&vUrjky 35 — 40 gSA

∴ 	 ek/;d oxZ 	= 35 — 40 

∴ 	  l	 = 35,
 

N
2

 = 50, C = 45, f = 33 vkSj h = 5

	 ek/;d	 =
 
l

N C

f
h+

−











×2

  
=

 
35

50 45

33
5+ −




×

		  =
 
35

5

33
5+ ×

 
=

 
35

25

33
+

 
= 35 + 0.7575  = 35 + 0.76 (yxHkx)

	 ek/;d 	= 35.76 (yxHkx)
vr% fn, x, vk¡dM+ksa ls ek/;d vk;q 35.76 o"kZ gSA 	 mÙkj
iz'u 4. ,d ikS/ks dh 40 ifÙk;ksa dh yEckb;k¡ fudVre feyhehVjksa esa ekih tkrh gSa rFkk izkIr vkadM+ksa dks vxzfyf[kr 
lkj.kh osG :i esa fu:fir fd;k tkrk gS %

yEckbZ (feeh esa ) 118 126 127 135 136 144 145 153 154 162 163 17− − − − − − 11 172 180

3 5 9 12 5 4 2

−

ifÙk;ksa dh la[;k

ifÙk;ksa dh ek/;d yEckbZ Kkr dhft,A
gy % fn, x, oxZ yxkrkj ugha gSaA blfy, igys bls yxkrkj (lrr) oxZ esa cnysaxsA

          yEckbZ (feeh esa) ifÙk;ksa dh la[;k lap;h ckjEckjr( )fi kk ( )c.f.   

117 5 126 5

126 5 135 5

135 5 144 5

144 5 1535

153

· ·

· ·

· ·

· ·

·

−
−
−
−

55 162 5

162 5 1715

1715 180 5

3

5

9

12

5

4

2

−
−
−

·

· ·

· ·

 

 

 

 

 

 

  

 

 

 

 

 

              

   

   

 

 

 

 

 

3 3

3 5 8

8 9 17

17 12 29

29 5 34

34 4 38

38 2

=
+ =
+ =
+ =
+ =
+ =
+ ==

∑ = =

40

40; ksx f Ni
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;gk¡ 	 N	= 40

∴	 N
2  	

=
 

40

2
 = 20 ls Bhd cM+h lap;h ckjEckjrk 29 osG laxr oxZ&vUrjky 144.5 — 153.5 gSA

∴ 	 ek/;d oxZ 	= 144.5 — 153.5

	 l 	= 144.5, f = 12, C = 17 vkSj h = 9

	ek/;d =
 
l

N C

f
h+

−











×2

 
=

 
144 5

20 17

12
9. + −




×

 
=

 
144 5

3

12
9. + ×

 
=

 
144 5

9

4
. +

 
= 144.5 + 2.25 = 146.75

vr% ifÙk;ksa dh ek/;d yEckbZ = 146.75 feeh gSA	 mÙkj
iz'u 5. fuEufyf[kr lkj.kh 400 uhvkWu ySEiksa osG thoudkyksa (Life time) dks iznf'kZr djrh gS %

thoudky
(?k.Vksa esa) 1500 2000 2000 2500 2500 3000 3000 3500 35− − − − 000 4000 4000 4500 4500 5000

14 56 60 86 74 62 48

− − −

ySEiksa dh
la[;k

,d ySEi dk ek/;d thoudky Kkr dhft,A
gy %

         

thou dky (?k.Vksa esa) ySEiksa dh la[;k lap;h ckjEckjrk ( )c.f.

1500 − 22000

2000 2500

2500 3000

3000 3500

3500 4000

4000 4500

4500 500

−
−
−
−
−
− 00

14

56

60

86

74

62

48

14 14

14 56 70

7

             

            

=
+ =( )

( 00 60 130

130 86 216

216 74 290

290 62 352

352 48 40

+ =
+ =
+ =
+ =
+ =

)

( )

( )

( )

( )

 

00

400;ksx ∑ = =f Ni

;gk¡	  N = 400

∴	
N
2  	

=
 

400

2  
= 200 ls Bhd cM+h lap;h ckjEckjrk 216 osG laxr oxZ&vUrjky 3000 — 3500 gSA

∴ 	 ek/;d oxZ 	= 3000 — 3500                ∴   l = 3000;
 

N
2

 = 200; f = 86, C = 130 vkSj h = 500

       ek/;d 	=
 
l

N C

f
h+

−











×2

 
=

 
3000

200 130

86
500+ −




×  = 3000 + 406.98 (yxHkx) = 3406.98

vr% ,d ySEi dk ek/;d thoudky = 3406.98 ?k.Vs gSaA	 mÙkj
iz'u 6. ,d LFkkuh; VsyhQksu funsZf'kdk ls 100 oqGyuke (surnames) fy, x, vkSj muesa iz;qDr vaxzsth o.kZekyk 
osG v{kjksa dh la[;k dk fuEufyf[kr ckjEckjrk caVu izkIr gqvk %

v{kjksa dh la[;k
oqGyukeksa dh la[;k

1 4 4 7 7 10 10 13 13 16 16 19

6 3

−− −− −− −− −− −−

00 40 16 4 4

oqGyukeksa esa ek/;d v{kjksa dhs la[;k Kkr dhft,A oqGyukeksa esa ek/; v{kjksa dh la[;k Kkr dhft,A lkFk gh] 
dqyukeksa dk cgqyd Kkr dhft,A
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gy %

   

v{kjksa dh la[;k
oxZ

oqGyukeksa dh la[;k
(ckjEckjrk)

la
(Classes) fi

pp;h ckjEckjrk e/; &fcUnq
( )c.f. x

f x
i

i i

1 4 6 6
5

2
15

4 7 30 36
11

2
165

7

−

−

 

−−

−

−

−

10 40 76
17

2
340

10 13 16 92
23

2
184

13 16 4 96
29

2
58

16 19 4 1

  

  

    

 000
35

2

100 832

 70

;ksx ∑ = ∑ =f f xi i i

l ek/;d osG fy, %
;gk¡	 N	 = 100

	

N
2  	

=
 

100

2  
= 50 ls Bhd cM+h lap;h ckjEckjrk 76 osG laxr oxZ&vUrjky 7 — 10 gSA

∴ 	 ek/;d oxZ 	= 7 — 10

∴	 l 	= 7, 
 

N
2

 = 50, f = 40, C = 36 vkSj h = 3

	
ek/;d 	=

 
l

N C

f
h+

−











×2

 
=

 
7

50 36

40
3+ −




×

 
= 7

14 3

40
+ ×

 
=

 
7 + 1.05 = 8.05

vr% 	 ek/;d 	= 8.05	

l ek/; osG fy, %  Sfixi = 832, Sfi = 100

		
     ek/; x( ) 	=

 

•
•
f x
f
i i

i  
=

 

832

100  
= 8.32

l cgqyd osG fy, %
fn, x, vk¡dM+ksa esa vf/kdre ckjEckjrk 40 gSA blosG laxr oxZ&vUrjky 7 — 10 gSA

∴ 	  cgqyd oxZ 	= 7 — 10
∴ 	 l 	= 7, f1 = 40, f0 = 30, f2 = 16 vkSj h = 3

	
 cgqyd 	=

 
l f f

f f f
h+

−
− −









×1 0

1 0 22  
=

 
7

40 30

2 40 30 16
3+ −

× − −





×

		

		
=

 
7

10

80 46
3+

−
×

 
=

 
7

30

34
+

 
= 7 + 0.88 (yxHkx) = 7.88

vr% dqyukeksa esa ek/;d v{kjksa dh la[;k = 8.05, ek/; v{kjksa dh la[;k = 8.32 rFkk cgqyd = 7.88,	 mÙkj
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iz'u 7. uhps fn;k gqvk caVu ,d d{kk osG 30 fo|kfFkZ;ksa osG Hkkj n'kkZ jgk gSA fo|kfFkZ;ksa dk ek/;d Hkkj Kkr 
dhft,A		 			   (CBSE 2020 Basic)

Hkkj (fdyksxzke esa )
fo|kf

40 45 45 50 50 55 55 60 60 65 65 70 70 75− − − − − − −
FFkZ;ksa dh la[;k 2 3 8 6 6 3 2

gy % ek/;d osG fy, lap;h ckjEckjrk lkj.kh

;gk¡	 N	 = 30

	

N
2  

	=
 

30

2
 = 15 ls Bhd cM+h lap;h ckjEckjrk 19 osG laxr oxZ&vUrjky 55 — 60 gSA

∴ 	 ek/;d oxZ 	= 55 — 60

∴ 	 l 	= 55,
 

N
2

 = 15, C = 13, f = 6 vkSj h = 5

  
ek/;d 	=

 
l

N C

f
h+

−











×2

 
=

 
55

15 13

6
5+ −




× =

 
55

2

6
5+ ×

 
=

 
55

5

3
+

 
= 55 + 1.67 = 56.67 fdxzk (yxHkx)

vr% fo|kfFkZ;ksa dk ek/;d Hkkj = 56.67 fdxzk (yxHkx) gSA	 mÙkj

vU; egRoiw.kZ iz'u
vfry?kq @ y?kq mŸkjh; iz'u

iz'u 1. izFke nl fo"ke la[;kvksa dk lekUrj ek/; Kkr 
dhft,A
gy % vHkh"V ;ksxiGy	= 1 + 3 + 5 + 7 + 9 + 11 + 13 + 
15 + 17 + 19 = 100

	 lekUrj ek/;	 =
 

;ksxiGy
la[;kvksa dh la[;k

	 lekUrj ek/;	 =
 

100

10  
= 10. 

	iz'u 2. ;fn x1, x2, ..... xn dk ek/; x  gks rks mx1, mx2, 
..... mxn dk ek/; Kkr dhft,A

gy % fn;k gS] 	 x1, x2, ..., xn dk ek/;	= x

vFkkZr~ x
 	
=

 

( ... )x x x
n

n1 2+ + +

 
;k x1 + x2 + ... + xn =

 
nx

vc mx1, mx2, .... mxn dk ek/; %

	=
 

( ... )mx mx mx
n

n1 2+ + +

 
=

 

m x x x
n

n( ... )1 2+ + +

 

=
 
m n x

n
×

 
= mx

iz'u 3. 8, 13, 2x, 17 rFkk 20 dk lekUrj ek/; 18 gS] 
rks x dk eku Kkr dhft,A

gy % 	 lekUrj ek/;	=
 

;ksxiGy
la[;kvksa  dh la[;k

       Hkkj (fdxzk esa)] oxZ fo|kfFkZ;ksa dh la[;k (ckjEckjrk)] fii .f.        lap;h ckjEckjrk ( )c

40 45

45 50

50 55

55 60

60 65

65

−
−
−
−
−
− 770

70 75

2

3

8

6

6

3

2

2

5

13

19

25

28

30

30

−

∑ =

 

 

 

 

;ksx fi



127Chapterwise Solution

⇒	     18 = ( )8 + + + +13 2 17 20

5

x  ⇒ 18 = ( )58 2

5

+ x  

⇒ 90	 = 58 + 2x ⇒ 2x = 32 ⇒ x = 16.� mÙkj
iz'u 4. ,d fo|ky; esa dk;Zjr iz/kkuk/;kid lesr 
5 deZpkfj;ksa dk osru Øe'k% ` 8000, ` 5000, ` 
4000, ` 2500, ` 1500 ekfld gSaA fo|ky; esa dk;Zjr 
deZpkfj;ksa dk vkSlr ekfld osru Kkr dhft,A

gy %  vkSlr osru	 = 
oqGy osru

deZpkfj;ksa  dh la[;k

= ( )8000 5000 4000 2500 1500

5

+ + + + = 
21000

5
 

= ` 4200 izfrekgA � mÙkj
	iz'u 5. fuEu pj ekuksa dk ek/;d Kkr dhft,—37, 
31, 42, 43, 46, 25, 39, 45, 32
gy % igys vkjksgh ozGe esa O;ofLFkr djsa % 25, 31, 32, 37, 
39, 42, 43, 45, 46
oqGy la[;k,¡ = 9 (fo"ke)

ek/;d	 =
 

( )n +1

2  
ok¡ in =

 

( )9 1

2

+

 
= 5 ok¡ in

 
= 39.

iz'u 6. 20 o 30 ds e/; fLFkr iw.kk±dksa dk ek/;d 
crkb,A

gy % 20 vkSj 30 ds chp dh la[;k,¡ % 21, 22, 23, 24, 
25, 26, 27, 28, 29
oqGy la[;k,¡ = 9 (fo"ke)

ek/;d	 = 
( )n +1

4
 ok¡ in = 9 1

2

10

2

+ =  = 5 ok¡ in = 25

iz'u 7. ;fn x1, x2, ..... xn dk ek/; x  gks rks fl¼ 

dhft, fd izR;sd la[;k esa a tksM+us ij ek/; ( )x a+  
gksxkA

gy % eku yhft, x1, x2, ..., xn dk ek/; = x

rks  x  = ( ... )x x x
n

n1 2+ + +  tc izR;sd la[;k esa a tksM+sa %

u;k ek/;	 = [( ) ( ) ... ( )]x a x a x a
n

n1 2+ + + + + +  

= [( ... ]x x x na
n

n1 2+ + + +

= ( ... )x x x n na
n

n1 2+ + + +  = x a+

iz'u 8. (a – 1), (a + 5), (a + 11) rFkk (a + 17) dk 
lekUrj ek/; 10 gS rks a dk eku Kkr dhft,A

gy % lekUrj ek/; 

= Σx
n

a a a a= − + + + + + −( ) ( ) ( ) ( )1 5 11 19

4
 

               4a + 32 = 40 ⇒ 4a = 40 – 32 ⇒ 4a = 8, a 
= 2                    vr% la[;k,¡ 1, 7, 13, 19 gSaA
iz'u 9. 17, 26, 60, 45, 33 dk ek/;d 33 gS ;fn 17 ds 
LFkku ij 27 ys fy;k tk; rks u;k ek/;d D;k gksxk\
gy % la[;k dks vkjksgh ozGe esa fy[kus ij] 17, 26, 33, 
45, 60.
          ;gk¡ x = 5 rc

ekf/;dk	 = 
n +1

2
 ok¡ in = 

5 1

2

+
 ok¡ in = 3 ok¡ in = 33

iz'u 10. fuEu vk¡dM+ksa dh ek/;d Kkr dhft,—  25, 
34, 31, 23, 22, 26, 35, 28, 20, 32
gy % vjksgh ozGe esa 20, 22, 23, 25, 26, 28, 31, 32, 34, 35
oqGy la[;k,¡ = 10 (le)

ek/;d	 = 
( )5 6

2

osa in osa in+
 = 

( )26 28

2

+
 = 27.

	iz'u 11. 20 izs{k.kksa dk lekUrj ek/; 20 gSA ;fn igys 
10 izs{k.kksa esa izR;sd esa  2 tksM+ fn;k tk; rks fuEu u;s 
20 izs{k.kksa dk lekUrj ek/; Kkr dhft,A

gy % izs{k.kksa dk oqGy ;ksxiGy = 20 × 20 = 400
igys 10 izs{k.kksa esa izR;sd esa 2 tksM+us ij oqGy o`f¼ = 10 
× 2 = 20
u;k ;ksxiGy = 400 + 20 = 420

u;k lekUrj ek/; = 420

20
 = 21.

iz'u 12. vkjksgh Øe esa O;ofLFkr pj eku (x) fuEuku-
qlkj gSa 8, 11, 12, 16, (16 + x), 20, 25, 30 ;fn ek/;d 
18 gks rks x dk eku Kkr dhft,A 
gy % 	oqGy la[;k,¡	= 8 (le)

ek/;d	 =
 

( )4 5

2

osa in osa in+

 
⇒

 
18 =

 

( )16 16

2

+ + x

 

⇒
 
18 =

 

( )32

2

+ x

 
⇒ 36 = 32 + x ⇒ x = 4.

iz'u 13. 20 la[;kvksa dk lekUrj ek/; 12 gS rc bu 
la[;kvksa dk ;ksxkQy D;k gksxk\

gy % 	 lekUrj ek/;	=
 

;ksxiGy
la[;kvksa dh la[;k
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12	 = ;ksxiGy
20

⇒ ;ksxiGy = 12 × 20 ⇒ ;ksxiGy = 240.

iz'u 14. vkB Øekxr fo"ke la[;kvksa dk vkSlr 16 gS 
rks la[;k,¡ Kkr dhft,A
gy % 8 ozGekxr fo"ke la[;kvksa dk vkSlr = 16
ekuk  igyh fo"ke la[;k = a
rks la[;k,¡ % a, a + 2, a + 4, a + 6, a + 8, a + 10, a + 
12, a + 14 rc ;ksxiGy = 8a + 56

vkSlr	=
 

( )8 56

8

a +

 
=

 

8 9 7

8

( )+

 
= 9 + 7 = 16

⇒ a = 16 – 7 ⇒ a = 9
la[;k,¡	= 9, 11, 13, 15, 17, 19, 21, 23
iz'u 15. la[;kvksa 23, 14, 10, 12, 11, 12, 23, 20, 18, 
12, 10, 12 o 23 dk cgqyd Kkr dhft,A
gy % la[;kvksa dks vkjksgh ozGe esa fy[kus ij 10, 10, 11, 
12, 12, 12, 12, 14, 18, 20, 23, 23, 23
blesa 12 lcls vf/kd ckj vk;k gSA vr% cgqyd 	= 12.
iz'u 16. fØdsV dh ,d Vhe ds f[kykfM+;ksa }kjk cuk, 
x;s juksa dh la[;k fuEu izdkj gSµ

57, 17, 26, 91, 115, 26, 83, 41, 57, 0, 26

	bldk lekUrj ek/;] ek/;d vkSj cgqyd Kkr dhft,A

gy % lekUrj ek/; %
;ksxiGy	= 57 + 17 + 26 + 91 + 115 + 26 + 83 + 41 + 
57 + 0 + 26 = 539
	 la[;kvksa dh la[;k	 = 11

	 lekUrj ek/;	 =
 

539

11  
= 49.

ek/;d % vkjksgh ozGe esa fy[kus ij 0, 17, 26, 26, 26, 41, 
57, 57, 83, 91, 115          oqGy la[;k,¡ = 11 (fo"ke)

ekf/;dk	 =
 

N + = +1

2

11 1

2  
= 6 ok¡ in = 41

cgqyd % 26 lcls vf/kd ckj vk;k gSA vr% 	cgqyd = 26.
iz'u 17. d{kk 9(A) ds Nk=ksa ds izkIrkad 18, 10, 15, 
12, 18, 17, 15, 16, 19 gSaA ek/;d Kkr dhft,A
gy % fn, x, izkIrkad 18, 10, 15, 12, 18, 17, 15, 16, 19.
igys vkjksgh ozGe esa fy[krs gSaA

10, 12, 15, 15, 16, 17, 18, 18, 19
 oqGy izs{k.k (n)	 = 9 (fo"ke la[;k)

ek/;d	= n +1

2
ok¡ in⇒ 9 1

2

+ = 5 ok¡ in⇒ 5 ok¡ in = 16

iz'u 18. fuEufyf[kr ckjEckjrk caVu dk ek/;d Kkr dhft,A

in 2 4 6 8 10 12 14

ckjEckjrk 2 4 8 5 3 7 2
gy % 	 oqGy ckjEckjrk N	= 2 + 4 + 8 + 5 + 3 + 7 + 2 = 31

	

N
2 	

=
 

31

2
 = 15.5

lap;h 2 4 6 8 10 12 14

ckjEckjrk 2 6 14 19 22 29 31
15.5, 14 vkSj 19 ds chp vkrk gSA vr% ek/;d	 = 8.
iz'u 19. fuEu ckjEckjrk caVu dk lekUrj ek/; Kkr dhft,A

x 1 2 3 4 5 6
f 2 5 6 4 2 2

gy % x f fx
1 2 2
2 5 10
3 6 18
4 4 16
5 2 10
6 2 12
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	 Sf	= 21  rFkk Sfx = 68

	 lekUrj ek/;	=
 

Σfx
fΣ  

=
 

68

21  
= 3.24 (yxHkx)A

iz'u 20. fuEufyf[kr ckjEckjrk forj.k dk lekUrj ek/; Kkr dhft,µ

pj x 1.5 2.0 2.4 3.0 3.2 3.4

ckjEckjrk f 4 5 8 5 2 1
gy % 

x f fx
1.5 4 6.0
2.0 5 10.0
2.4 8 19.2
3.0 5 15.0
3.2 2 6.4
3.4 1 3.4

	 Sf 	= 25 ⇒ Sfx = 60.0

	 lekUrj ek/;	=
 

60 0

25

.

 
= 2.4.

iz'u 21. fuEu lkj.kh ls ek/;d Kkr dhft,\

pj 12 8 10 9 5 7 3

ckjEckjrk 6 4 3 8 1 8 6
gy % lcls igys pj dks vkjksgh ozGe esa fy[krs gSaA
vc rkfydk cuk,¡ (ozGe f → x → cf )

f x lap;h ckjEckjrk (cf )
6 3 6
1 5 7
8 7 15
4 8 19
8 9 27
3 10 30
6 12 36

	 oqGy ckjEckjrk N	= 36

	

N
2  

	= 18
 
= 18 ok¡ in

	15 vkSj 19 ds chp vkrk gS] tks x = 8 ds lkeus gSA
vr% 	 ek/;d	= 8.
iz'u 22. ,d dkj[kkus esa 50 vf/kdkfj;ksa dk nSfud osru fuEu izdkj gSµ

osru (#i;s esa) x 450 475 500 525 550

vf/kdkfj;ksa dh la[;k f 12 13 7 10 8
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buds osru dk lekUrj ek/; Kkr dhft,A
gy % 

f x fx
12 450 5400
13 475 6175
7 500 3500
10 525 5250
8 550 4400

;ksx 50 24725

	 lekUrj ek/;	=
 

24725

50
 = 494.50.

iz'u 23. fuEufyf[kr vk¡dM+ksa dk lekUrj ek/; Kkr dhft,—
pj xi

5 6 8 9 11 12

ckjEckjrk fi
3 8 12 9 6 2

gy % 
fi xi fixi 

3 5 15
8 6 48
12 8 96
9 9 81
6 11 66
2 12 24

;ksx 40 330

	 lekUrj ek/;	=
 

330

40  
= 8.25.

	iz'u 24. fuEufyf[kr vk¡dM+ksa dk lekUrj ek/; 21.5 gS rks K dk eku Kkr dhft,A
xi 5 15 25 35 45
fi 6 4 3 K 2

gy % 
fi xi fixi 

6 5 30
4 15 60
3 25 75
K 35 35K
2 45 90

;ksx 15 + K 225 + 35K

	 lekUrj ek/;	= 21.5

	 21.5 	=
 

255 35

15

+
+

K
K
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	 21.5(15 + K) 	= 255 + 35K
	 322.5 – 255 	= 35K – 21.5K     ⇒    67.5 = 13K
	 K 	= 5.
iz'u 25. ,d lkS ifjokjksa esa cPpksa dh la[;k fuEu izdkj gS] budk ek/;d Kkr dhft,A

izkIrkad 15 20 25 30 35 40 45 50

fo|k£Fk;ksa dh la[;k 2 8 16 26 20 16 7 5
gy % 

izkIrkad ckjEckjrk f lap;h f ckjEckjrk
15 2 2
20 8 10
25 16 26
30 26 52
35 20 72
40 16 88
45 7 95
50 4 99

	 oqGy N	= 99

	

330

40 	
= 49.5

49.5 lap;h ckjEckjrk 52 esa vkrk gSA
	 ek/;d	= 30.
fucU/kkRed iz'u
iz'u 1. fdlh QSDVjh ds 50 Jfedksa dh nSfud etnwjh ds fuEufyf[kr caVu ij fopkj dhft,— 

nSfud etnwjh (#i;ksa esa) 100–120 120–140 140–160 160–180 180–200

Jfedksa dh la[;k 12 14 8 6 10

,d mi;qDr fof/k dk iz;ksx djrs gq,] bl QSDVjh ds Jfedksa dh ek/; nSfud etnwjh Kkr dhft,A

gy % dfYir ek/; fof/k ls]

oxZ (Jfedksa dh la[;k) f (oxZ e/;) xi di (xi – 150) fidi

100 – 120
120 – 140
140 – 160
160 – 180
180 – 20

12
14
8
6
10

110
130
150
170
190

– 40
– 20

0
20
40

– 480
– 280

0
120
40

;ksx 50 – 240

	 dfYir ek/; A 	= 150

	  ek/;	=
 
A

f d
f
i i

i
+ 





Σ
Σ  

=
 
150

240

50
+ −



  

= 150 + (– 4.8) = 145.2.

	 iSGDVªh ds Jfedksa dh ek/; nSfud etnwjh	= ` 145.20.
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iz'u 2. fuEu vkadM+ksa dk cgqyd Kkr dhft,A

oxZ vUrjky 0 – 20 20 – 40 40 – 60 60 – 80 80 – 100 100 – 120 120 – 140

ckjEckjrk 6 8 10 12 6 5 3

gy % 	 lcls vf/kd ckjEckjrk	= 12, cgqyd oxZ = 60 – 80, l = 60, h = 20, f1 = 12, f0 = 10, f2 = 6,

	 cgqyd	=
 
l

f f
f f f

h+
−

− −






 ×

( )

( )

1 0

1 0 22  
=

 
60

12 10

2 12 10 6
20+ −

× − −





×( )

( )

	 cgqyd	=
 
60

2

24 16
20+

−





×

 
= 60

2

8
20+ 



 ×  

= 60 + 5 = 65.

iz'u 3. fdlh ijh{kk esa 100 fo|k£Fk;ksa }kjk izkIr fd, x, vadksa dk izfr'kr uhps fn;k x;k gS—

izkIrkad 30 – 35 35 – 40 40 – 45 45 – 50 50 – 55 55 – 60 60 – 65

ckjEckjrk 14 16 18 23 18 8 3

ek/;d izfr'kr vad fu/kkZfjr dhft,A
gy %

oxZ  ckjEckjrk lap;h ckjEckjrk
30 – 35
35 – 40
40 – 45
45 – 50
50 – 55
55 – 60
60 – 65

14
16
18
23
18
8
3

14
30
48
71
89
97
100

             N 	= 100  ⇒ 
N
2  

= 50                    ek/;d oxZ = 45 – 50, l = 45, h = 5, f = 23, cf  = 48  �

	 ek/;d	=
 
l

N cf

f
h+

−




×2

 
=

 
45

50 48

23
5+ −



 ×

 
=

 
45

2

23
5+ ×

 
= 45 – 0.435 = 45.435

	 ek/;d izfr'kr vad	= 45.44 (yxHkx)A
iz'u 4. ;fn uhps fn, gq, caVu dk ek/;d 30 gks rks x vkSj y ds eku Kkr dhft,A

oxZ vUrjky 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 ;ksx

ckjEckjrk 5 x 20 15 y 5 80

gy % iz'ukoyh 13.3 iz'u-2 dh Hkk¡fr gy djsaA

iz'u 5. 	fuEufyf[kr lkj.kh esa ,d gkWLihVy esa fofHkUu vk;q oxZ ds jksfx;ksa dh izfrfnu dh la[;k 80 gSA ,d 
mi;qDr fof/k dk iz;ksx dj jksfx;ksa dh ek/; vk;q dh x.kuk dhft,A

vk;q (o"kks± esa) 5–14 15–24 25–34 35–44 45–54 55–64

jksfx;ksa dh la[;k 6 11 21 23 14 5

gy % dfYir ek/; fof/k ls (A = 29.5)
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oxZ
f 

(jksfx;ksa dh la[;k)
xi

(oxZ e/;)
di (xi – 29.5) fidi

5 – 14
5 – 24
25 – 34
35 – 44
45 – 54
55 – 64

6
11
21
23
14
5

9.5
19.5
29.5
39.5
49.5
59.5

– 20
– 10

0
10
20
30

– 120
– 110

0
230
280
150

;ksx 80 430

	 ek/;	=
 
A

f d
f
i i+ 





Σ
Σ  

=
 
29 5

430

80
. + 



  

= 29.5 + 5.375 = 34.875

	 jksfx;ksa dh ek/; vk;q	= 34.88 o"kZ (yxHkx)A
iz'u 6. fuEufyf[kr ckjEckjrk caVu fdlh eksgYys ds 68 miHkksDrkvksa dk fctyh [kpZ crkrk gSA ;fn caVu dk 
ek/;d 137 gks rks p dk eku Kkr dhft,A

ekfld [kpZ 65 – 85 85 – 105 105 – 125 125 – 145 145 – 165 165 – 185 185 – 205

miHkksDrk 4 5 p 20 14 8 4

gy % 	 Sf 	= 68
⇒	 4 + 5 + p + 20 + 14 + 8 + 4 	= 68 ⇒ 55 + p = 68  ⇒	 p = 13
tk¡p ds fy, ek/;d %

oxZ f lap;h ckjEckjrk
65 – 85
85 – 105
105 – 125
125 – 145
145 – 165
165 – 185
185 – 205

4
5
13
20
14
8
4

4
9
22
42
56
64
68

	 N	 = 68 	
N
2

	 = 34

	  ek/;d oxZ	= 125 – 145, l = 125, h = 20, cf  	= 22, f = 20

	 ek/;d	=
 
l

N cf

f
h+

−




×2

 
=

 
125

34 22

20
20+ − ×

 
=

 
125

12

20
20+ ×

 
= 125 + 12 = 137

ll

izkf;drk14
iz'ukoyh 14.1

iz'u 1. fuEufyf[kr dFkuksa dks iwjk dhft, %
(i) ?kVuk E dh izkf;drk + ?kVuk ‘E ugha’ dh izkf;drk 
= .... gSA
(ii) ml ?kVuk dh izkf;drk tks ?kfVr ugha gks ldrh ....gSA 

,slh ?kVuk....dgykrh gSA
(iii) ml ?kVuk dh izkf;drk ftldk ?kfVr gksuk fuf'pr 
gS....gSA ,slh ?kVuk....dgykrh gSA
(iv) fdlh iz;ksx dh lHkh izkjfEHkd ?kVukvksa dh izkf;drkvksa 
dk ;ksx...gSA



(v) fdlh ?kVuk dh izkf;drk....ls cM+h ;k mlosG cjkcj gksrh 
gS rFkk....ls NksVh ;k mlosG cjkcj gksrh gSA
gy % (i) 1, (ii) 'kwU;]  vlEHko ?kVuk] (iii) 1, fuf'pr ?kVuk]  
(iv) ,d] (v) 'kwU;] ,d
iz'u 2. fuEufyf[kr iz;ksxksa esa ls fdu&fdu iz;ksxksa osG 
ifj.kke leizkf;d gSa \ Li"V dhft,A
(i) ,d Mªkboj dkj pykus dk iz;Ru djrk gSA dkj pyuk 
izkjEHk gks tkrh gS ;k dkj pyuk izkjEHk ugha gksrh gSA
(ii) ,d f[kykM+h ckLosGVckWy dks ckLosGV esa Mkyus dk 
iz;Ru djrh gSA og ckLosGV esa ckWy Mky ikrh gS ;k ugha 
Mky ikrh gSA
(iii) ,d lR;&vlR; iz'u dk vuqeku yxk;k tkrk gSA 
mÙkj lgh gS ;k xyr gksxkA
(iv) ,d cPps dk tUe gksrk gSA og ,d yM+dk gS ;k 
,d yM+dh gSA
gy % (i) ,d Mªkboj dkj pykus dk iz;Ru djrk gSA vf/
kdka'k lEHkkouk dkj pyuk izkjEHk gksus dh gS] dkj pyuk 
izkjEHk u gksus dh lEHkkouk de gh gSA vr% ;g iz;ksx 
leizkf;d ugha gSA
(ii) ,d f[kykM+h ckLosGVckWy dks ckLosGV esa Mkyus dk 
izR;Ru djrh gSA ,d gh ifjfLFkfr esa mldh lQyrk ;k 
vlQyrk dh lEHkkouk leku ugha gksrhA vr% ;g iz;ksx 
leizkf;d ugha gSA
(iii) ,d lR;&vlR; iz'u dk vuqeku yxk;k tkrk gSA 
vuqeku osG lgh gksus dh izkf;drk Hkh mruh gh gS ftruh fd 
mlosG xyr gksus dhA vr% ;g iz;ksx leizkf;d gSA
(iv) ,d cPps dk tUe gksus ij mlosG yM+osG ;k yM+dh gksus 
dh lEHkkouk,¡ leku gSa] vr% iz;ksx leizkf;d  gSA
iz'u 3. iqGVckWy osG [ksy dks izkjEHk djrs le; ;g fu.kZ; 
ysus osG fy, fd dkSu&lh Vhe igys ckWy ysxh] blosG fy, 
flDdk mNkyuk ,d U;k;laxr fof/k D;ksa ekuk tkrk gS \
gy % D;ksafd tc flDosG dks mNkyk tkrk gS rks osGoy nks 
gh lEHkkouk,¡ gksrh gSa vFkkZr~ flDdk lefer gksus osG dkj.k 
;g leizkf;d gS ,oa mldh mNky (Tossing) fu"i{k 
(Unbiased) gksrh gSA
iz'u 4. fuEufyf[kr esa ls dkSu&lh la[;k fdlh ?kVuk 
dh izkf;drk ugha gks ldrh \

(A)
 

2
3 	         (B) – 1·5        (C) 15%        (D) 0·7

gy % iz;ksx esa fdlh ?kVuk osG ?kfVr gksus ;k ?kfVr u gksus dh 
lEHkkouk 'kwU; Hkys gh gks ijUrq ½.kkRed dHkh ugha gksrh gSaA
vr% Li"V gS fd fodYi (B) esa nh xbZ ½.kkRed (Nega-
tive) la[;k fdlh ?kVuk dh izkf;drk ugha gks ldrh gSA
iz'u 5. ;fn P(E) = 0·05 gS] rks ‘E ugha’ dh izkf;drk 
D;k gS \

gy % ... ‘E ugha* dh izkf;drk = 1 – P(E)
                	                            = 1 – 0·05 = 0·95
iz'u 6. ,d FkSys esa osGoy uhacw dh egd okyh ehBh 
xksfy;k¡ gSaA ekfyuh fcuk FkSys esa >k¡osG mlesa ls ,d xksyh 
fudkyrh gSA bldh D;k izkf;drk gS fd og fudkyh 
xbZ xksyh
(i) lUrjs dh egd okyh gS\
(ii) uhacw dh egd okyh gS\
gy % ... FkSys esa osGoy uhacw dh egd okyh xksfy;k¡ gh gSaA 
;fn FkSys esa ls ;kn`PN;k (Randomly) ,d xksyh fudky 
yh tkrh gS rks—
(i) fudkyh xbZ xksyh ^lUrjs dh egd okyh* gksus dh ?kVuk 
dh lEHkkouk 'kwU; gS D;ksafd lHkh xksfy;k¡ uhacw dh egd 
okyh gSaA vr% fudkyh xbZ xksyh lUrjs dh egd okyh gS] 
bldh izkf;drk 'kwU; gksxhA
(ii) lHkh xksfy;ksa esa uhacw dh egd gSA
... uhacw dh egd okyh xksyh fudyus dh ?kVuk fuf'pr gSA 
vr% bldh izkf;drk 1 gksxhA
iz'u 7. ;g fn;k gqvk gS fd 3 fo|kfFkZ;ksa osG ,d lewg esa ls 
2 fo|kfFkZ;ksa osG tUefnu ,d gh fnu u gksus dh izkf;drk 
0·992 gSA bldh D;k izkf;drk gS fd bu 2 fo|kfFkZ;ksa 
dk tUefnu ,d gh fnu gks \
gy % ;fn 3 fo|kfFkZ;ksa esa ls 2 fo|kfFkZ;ksa osG tUefnu ,d gh fnu 
gksus vkSj ,d gh fnu u gksus dh ?kVuk,¡ ijLij iwjd ?kVuk,¡ gSaA
2 fo|kfFkZ;ksa osG tUefnu ,d gh fnu u gksus dh izkf;drk 
P(E) = 0·992
vr% nksukas fo|kfFkZ;ksa osG tUefnu ,d gh fnu gksus dh izkf;drk 
P(E′) = 1 – 0·992 = 0·008� mÙkj
iz'u 8. ,d FkSys esa 3 yky vkSj 5 dkyh xsansa gSaA bl FkSys 
esa ls ,d xsan ;kn`PN;k fudkyh tkrh gSA bldh izkf;drk 
D;k gS fd xsan (i) yky gks \ (ii) yky ugha gks\
gy % FkSys esa ls ,d xsn ;kn`PN;k fudkyus ij]
oqGy lEHkkfor ifj.kkeksa dh la[;k = 8
(i) xsan yky (R) gksus dh ?kVuk osG vuqowGy ifj.kkeksa dh 
la[;k = 3
xsan yky gksus dh izkf;drk 

P(R) =
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa d
( )R

hh la[;k  
= 

3

8

vr%      xsan yky gksus dh izkf;drk  =
 

3

8  
(ii) rc xsan yky u gksus dh izkf;drk 		
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	 = 1 – xsan yky gksus dh izkf;drk

	 = 1 –
 

3

8  
=

 

5

8   
iz'u 9. ,d fMCcs esa 5 yky daps] 8 lisGn daps vkSj 4 
gjs daps gSaA bl fMCcs esa ls ,d dapk ;kn`PN;k fudkyk 
tkrk gSA bldh D;k izkf;drk gS fd fudkyk x;k dapk
(i) yky gS\	 	 (ii) lisGn gS\	 (iii) gjk ugha gS\
gy % fMCcs esa dapksa dh oqGy la[;k = 5 + 8 + 4 = 17
tc fMCcs esa ls ,d dapk fudkyk tkrk gS] rks lEHkkfor oqGy 
ifj.kkeksa dh la[;k =17
(i) fudkyk x;k dapk yky (R) gk su s dh ?kVuk osG  
                    vuqowGy ifj.kkeksa dh la[;k = 5
vr% fudkyk x;k dapk yky gks] bldh izkf;drk

P(R) 	=
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh 
( )R

lla[;k  
=

 

5

17  
(ii) fudkyk x;k dapk lisGn (W) gks] blosG vuqowGy  
ifj.kkeksa dh laa[;k = 8
vr% fudkyk x;k dapk lisGn gksus dh izkf;drk

	 P(W)	=
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa d
( )W

hh la[;k

		 =
 

8

17 	
(iii) fudkyk x;k dapk gjk u G' gksus ds vuqdwy ifj.kkeksa 
dh la[;k = 5 + 8 = 13
vr% fudkyk x;k dapk gjk u gksus dh izkf;drk 

	 P(G′) 	=
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh 
G′

lla[;k

		
=

 

13

17 �
mÙkj

iz'u 10 ,d fiXxh cSad (Piggy Bank)  esa] 50 iSls osG 
lkS flDosG] ̀  1 osG ipkl flDosG] ̀  2 osG chl flDosG vkSj 
` 5 osG nl flDosG gSaA ;fn fiXxh cSad dks fgykdj mYVk 
djus ij dksbZ ,d flDdk fxjus dk ifj.kke leizkf;d 
gS] rks bldh D;k izkf;drk gS fd og fxjk gqvk flDdk 
(i) 50 iSls dk gksxk\ (ii) ` 5 dk ugha gksxk\
gy % flDdksa dh oqGy la[;k = 100 + 50 + 20 + 10 = 180
	             dqy lEHko ifj.kkeksa dh la[;k = 180 
(i) ... 50 iSls osG 100 flDosG gSaA 
∴ 50 iSls osG flDosG izkIr djus dh izkf;drk

               
=

 

vuqowGy ifj.kkeksa dh la[;k
dqy lEHko ifj.kkeksa dh la[;k  

=
 

100

180   

                   P(50 iSls osG flDosG) = 
5

9  	
(ii) ... ` 5 osG flDdksa dh la[;k = 10
∴ 5 #- osG flDosG izkIr djus dh izkf;drk

	                    
=

 

vuqowGy ifj.kkeksa dh la[;k
dqy lEHko ifj.kkeksa dh la[;k

⇒  	         P (5 #- osG flDosG) =
 

10

180  
=

 

1

18

` 5 osG flDosG izkIr u djus dh izkf;drk 
	                                   = 1 – P (` 5 osG flDosG )

 P (` 5 ds flDds u gkss) =
 
1

1

18
−

 
=

 

18 1

18

−

 
=

 

17

18  
iz'u 11. xksih vius ty&tho oqG.M (aquarium) osG 
fy, ,d nqdku ls eNyh [kjhnrh gSA nqdkunkj ,d 
Vadh ftlesa 5 uj eNyh vkSj 8 
eknk eNyh gSa] esa ls ,d eNyh 
;kn`PN;k mls nsus osG fy, fud-
kyrh gS (nsf[k, vko`Gfr)A bldh 
D;k izkf;drk gS fd fudkyh xbZ 
eNyh uj eNyh gSA
gy % uj eNfy;ksa dh la[;k = 5 
     eknk eNfy;ksa dh la[;k = 8 
ty&tho oqG.M esa eNfy;ksa dh oqGy la[;k = 5 + 8 = 13 
     dqy lEHko ifj.kkeksa dh la[;k = 13                       
uj eNyh izkIr djus dh izkf;drk

		
=

 

vuqowGy ifj.kkeksa dh la[;k
dqy lEHko ifj.kkeksa dh la[;k   

	 P (uj eNyh) 	=
 

5

13 � mÙkj
iz'u 12. la;ksx (chance) osG ,d [ksy esa] ,d rhj 
dks ?kqek;k tkrk gS] tks foJke esa vkus osG ckn la[;kvksa 
1, 2, 3, 4, 5, 6, 7 vkSj 8 esa ls fdlh ,d la[;k dks 
bafxr djrk gSA (vko`Gfr nsf[k,) ;fn ;s lHkh ifj.kke 
leizkf;d gksa rks bldh D;k izkf;drk gS fd ;g rhj bafxr—
(i)   8 dks djsxk\
(ii)  ,d fo"ke la[;k dks djsxk\
(iii) 2 ls cM+h la[;k dks djsxk\
(iv) 9 ls NksVh la[;k dks djsxk\
gy % la;ksx osG [ksy esa tc rhj dks ?kqek;k tkrk gS rks rhj 
osG foJke esa vkus ij bafxr oqGy lEHko ifj.kkeksa dh la[;k 
		  = 1, 2, 3, 4, 5, 6, 7, 8 = 8

1

2

3

45

6

7

8
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(i) rhj }kjk la[;k 8 dks bafxr djus osG vuqowGy ifj.kkeksa 
dh la[;k = 1
∴ rhj }kjk la[;k 8 dks bafxr djus dh izkf;drk 

=

 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k

oqGy lEHko ifj.kkeksa dh la[;k
 

=

 

1

8

(ii) rhj }kjk vafdr fo"ke la[;k,¡ = 1, 3, 5, 7 
rhj }kjk ,d fo"ke la[;k vafdr djus osG ifj.kkeksa dh 
la[;k = 4
∴ fo"ke la[;k bafxr gksus dh izkf;drk

    	
=

 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh laa[;k  

=
 

4

8  
=

 

1

2

(iii) 2 ls cM+h la[;k dks bafxr djus dh ?kVuk osG oqGy 
vuqowGy ifj.kke  = 3, 4, 5, 6, 7, 8
2 ls cM+h la[;k dks bafxr djus dh ?kVuk osG vuqdwy 
ifj.kkeksa dh la[;k = 6 
∴ 2 ls cM+h la[;k dks bafxr djus dh izkf;drk 

    	
=

 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh laa[;k =

 

6

8  
=

 

3

4

vr% 2 ls cM+h la[;k bafxr djus dh izkf;drk =
 

3

4

(iv) 9 ls NksVh la[;k bafxr djus dh ?kVuk osG vuqowGy  
ifj.kke 1, 2, 3, 4, 5, 6, 7, 8
9 ls NksVh la[;k bafxr djus dh ?kVuk ds vuqdwy ifj.kkeksa 
dh la[;k = 8
∴ 9 ls NksVh la[;k bafxr djus dh izkf;drk 

    		
=

 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh laa[;k,¡  

=
 

8
8  	

     		  = 1	 mÙkj
iz'u 13.  ,d ikls dks ,d ckj is aGdk tkrk gSA 
fuEufyf[kr dks izkIr djus dh izkf;drk Kkr dhft, %
(i) ,d vHkkT; la[;k    
(ii) 2 vkSj 6 osG chp fLFkr dksbZ la[;k
(iii) ,d fo"ke la[;k
gy % ,d ikls dks ;kn`PN;k isaGosG tkus ij izkIr gksus okys 
lHkh lEHko ifj.kke  = 1, 2, 3, 4, 5, 6
vr% ,d ikls dks ;kn`PN;k Qsads tkus ij dqy lEHko ifj.
kkeksa dh la[;k = 6  
(i) ;gk¡ vHkkT; la[;k,¡ = 2, 3, 5
vHkkT; la[;k izkIr gksus ds vuqdwy ifj.kkeksa dh la[;k = 3

∴ vHkkT; la[;k izkIr djus dh izkf;drk = 
3

6  
=

 

1

2 	

(ii) 2 vkSj 6 osG chp fLFkr la[;k,¡ = 3, 4, 5
2 vkSj 6 ds chp fLFkr la[;k,¡ gksus ds vuqdwy ifj.kkeksa 
dh la[;k = 3
∴ 2 vkSj 6 osG chp fLFkr la[;k izkIr djus dh izkf;drk 

		
=

 

3

6  
=

 

1

2 		
(iii) 	 fo"ke la[;k,¡ 	= 1, 3, 5
fo"ke la[;k izkIr djus ds vuqdwy ifj.kkeksa dh la[;k = 3 
∴ ,d fo"ke la[;k izkIr djus dh izkf;drk 

                       		
=

 

3

6  
=

 

1

2 		  mÙkj
iz'u 14. 52 iÙkksa dh vPNh izdkj ls iasGVh xbZ ,d xM~Mh 
esa ls ,d iÙkk fudkyk tkrk gSA fuEufyf[kr dks izkIr 
djus dh izkf;drk Kkr dhft, %
(i) yky jax dk ckn'kkg		  (CBSE 2020)
(ii) ,d isGl dkMZ vFkkZr~ rLohj okyk iÙkk
(iii) yky jax dk rLohj okyk iÙkk
(iv) iku dk xqyke
(v) gqoqGe dk iÙkk		  	   (CBSE 2020)
(vi) ,d b±V dh csxeA
gy % rk'k dh xM~Mh esa 52 iÙks gksrs gSaA xM~Mh dks vPNh 
rjg isaGVdj xM~Mh esa ls ,d iÙkk fudkyus ij iÙkk D;k gS] 
blosG oqGy lEHkkfor ifj.kkeksa dh la[;k = 52
(i) ekuk yky jax dk ckn'kkg gksus dh ?kVuk (R) gSa :
... xM~Mh esa oqGy 4 ckn'kkg gksrs gSa ftuesa iku rFkk b±V ds 
ckn'kkg 2 gksrs gSaA
∴ yky jax dk ckn'kkg izkIr gksus osG vuqowGy ifj.kkeksa dh 
la[;k = 2
∴ ?kVuk R dh izkf;drk  

⇒ 	 P(R)	=
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh 

R
lla[;k  

		
=

 

2

52  
=

 

1

26

(ii) ekuk ,d isGl dkMZ vFkkZr~ rLohj okyk iÙkk gksus 
dh ?kVuk (E) gSA
... izR;sd lewg esa 3 isGl dkMZ~l (ckn'kkg] csxe o xqyke) 
gksrs gSaA
∴  xM~Mh esa oqGy isGl dkMksZ dh la[;k = 3 × 4 = 12
∴ 	?kVuk (E) osG vuqowGy ifj.kkeksa dh la[;k = 12
∴ ?kVuk (E) dh izkf;drk 

⇒   P(E)	=
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh laa[;k  
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=

 

12

52  
=

 

3

13

(iii) ekuk yky jax dk rLohj okyk iÙkk gksus dh ?kVuk 
(A) gSA
... oqGy isGl dkMZ~l = 12
∴ 	yky jax osG rLohj okys iÙkksa dh la[;k = 6
rc] 	 ?kVuk (A) osG vuqowGy ifj.kkeksa dh la[;k = 6
∴ ?kVuk (A) dh izkf;drk 

⇒  	P(A)	=
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh 

A
lla[;k  

		
=

 

6

52  
=

 

3

26

(iv) ekuk iku dk xqyke gksus dh ?kVuk (B) gSA
... xM~Mh esa iku dk ,d gh xqyke gksrk gSA 
∴ ?kVuk B osG vuqowGy ifj.kkeksa dh la[;k = 1
∴ ?kVuk  (B) dh izkf;drk 

P(B)	=
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa

B
  dh la[;k  

=
 

1

52  
(v) ekuk gqoqGe dk iÙkk gksus dh ?kVuk (C) gS :
... 	  xM~Mh esa gqoqGe osG iÙkksa dh la[;k 	= 13
∴ 	?kVuk C osG vuqowGy ifj.kkeksa dh la[;k	= 13

 ∴	  ?kVuk (C) dh izkf;drk 	=
 

13

52

⇒	 P (C)	=
 

1

4  
(vi) ekuk b±V dh csxe gksus dh ?kVuk (D) gSA
... xM~Mh esa b±V dh osGoy ,d gh csxe gksrh gSA
∴ ?kVuk D osG vuqowGy ifj.kkeksa dh la[;k = 1
?kVuk  (D) dh izkf;drk 

⇒ 	P(D)	=
 

?kVuk osG ?kfVr gksus osG vuqowGy( )D
                           iifj.kkeksa dh la[;k

oqGy lEHko ifj.kkeksa dh la[;k   

		
=

 

1

52   	
	 mÙkj

iz'u 15. rk'k osG ik¡p iÙkksa—b±V dk ngyk] xqyke] csxe] 
ckn'kkg vkSj bDdk] dks iyVdj osG vPNh izdkj isaGVk 
tkrk gSA fQj buesa ls ;kǹPN;k ,d iÙkk fudkyk tkrk gSA
(i) bldh D;k izkf;drk gS fd ;g iÙkk ,d csxe gS \ 
(ii) ;fn csxe fudy vkrh gS rks mls vyx j[k fn;k 

tkrk gS vkSj ,d vU; iÙkk fudkyk tkrk gSA bldh D;k 
izkf;drk gS fd nwljk fudkyk x;k iÙkk (a) ,d bDdk 
gS\ (b) ,d csxe gS\
gy % rk'k osG ik¡p iÙkksa esa b±V dk ngyk] xqyke] csxe] 
ckn'kkg] bDdk dks iyVdj osG isaGVk x;k gS] fQj blesa ls 
,d iÙkk fudkyk tkrk gS
blosG oqGy lEHko ifj.kkeksa dh la[;k = 5
(i) ;fn fudkyk x;k iÙkk csxe gks rks bl ?kVuk osG vuqowGy 
ifj.kkeksa dh la[;k = 1

vr% fudkyk x;k iÙkk csxe gksus dh izkf;drk =
 

1

5  	
(ii) ;fn csxe fudy vkrh gS rks mls vyx j[k fn;k tkrk 
gS vkSj 'ks"k iÙkksa esa ls fQj ,d iÙkk fudkyk tkrk gSA
rc] oqGy lEHko ifj.kkeksa dh la[;k 

= 4 (ngyk] xqyke] ckn'kkg] bDdk)
(a) nwljk iÙkk bDdk gksus osG vuqowGy ifj.kkeksa dh la[;k = 1

vr% nwljk iÙkk bDdk gksus dh izkf;drk =
 

1

4
         � mÙkj

(b) nwljk iÙkk csxe gksus osG vuqowGy ifj.kkeksa dh la[;k  
= 'kwU;] D;ksafd bu iÙkksa esa csxe gS gh ughaA

vr% nwljk iÙkk csxe gksus dh izkf;drk =
 

0

4  
= 0  � mÙkj

iz'u 16. fdlh dkj.k 12 [kjkc isu  132 vPNs isuksa esa 
fey x, gSaA osGoy ns[kdj ;g ugha crk;k tk ldrk gS 
fd dksbZ isu [kjkc gS ;k vPNk gSA bl feJ.k esa ls] ,d 
isu ;kn`PN;k fudkyk tkrk gSA fudkys x, isu dh vPNk 
gksus dh izkf;drk Kkr dhft,A
gy % 	 [kjkc isuksa dh la[;k 	= 12
	 vPNs isuksa dh la[;k 	= 132
	 isuksa dh oqGy la[;k 	= 12 + 132 = 144
vPNk isu fudyus dh izk;fdrk

=
 

vPNk isu fudyus osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko iifj.kkeksa dh la[;k

      	vPNk isu izkIr gksus dh izkf;drk =
 

132

144  
=

 

11

12

 vr% vPNk isu izkIr gksus dh izkf;drk =
 

11

12 	
mÙkj

iz'u 17. (i) 20 cYcksa osG ,d lewg esa 4 cYc [kjkc gSaA bl 
lewg esa ls ,d cYc ;kn`PN;k fudkyk tkrk gSA bldh 
D;k izkf;drk gS fd ;g cYc [kjkc gksxk\
(ii) eku yhft, (i) esa fudkyk x;k cYc [kjkc ugha gS 
vkSj u gh bls nqckjk cYcksa osG lkFk feyk;k tkrk gSA vc 
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'ks"k cYcksa esa ls ,d cYc ;kn`PN;k fudkyk tkrk gSA 
bldh D;k izkf;drk gS fd ;g cYc [kjkc ugha gksxk\
gy % 	 lewg esa cYcksa dh oqGy la[;k 	= 20
	 [kjkc cYcksa dh la[;k 	= 4
;fn ,d cYc ;kn`PN;k fudkyk tkrk gS rks
(i) cYc [kjkc gksus osG vuqowGy ifj.kkeksa dh la[;k = 4
        oqGy lEHko ifj.kkeksa dh la[;k = 20

vr%  	   cYc [kjkc gksus dh izkf;drk =
 

4

20  
=

 

1

5

(ii) ;fn fudkyk x;k cYc [kjkc ugha gS rks bls iqu% cYcksa 
osG lkFk ugha feyk;k tkrk gSA
'ks"k cYcksa esa ls ,d cYc fudkyk tkrk gSA
∴ 	 oqGy lEHko ifj.kkeksa dh la[;k 	= 19
	[kjkc cYc gksus osG vuqowGy ifj.kkeksa dh la[;k	= 4

	 cYc [kjkc fudyus dh izkf;drk 	=
 

4

19  

∴ cYc [kjkc u gksus dh izkf;drk = 1 –
 

4

19  
=

 

15

19  
 mÙkj

iz'u 18. ,d isVh esa 90 fMLd (discs) gSa] ftu ij 1 ls 
90 rd la[;k,¡ vafdr gSaA ;fn bl isVh esa ls ,d fMLd 
;kn`PN;k fudkyh tkrh gS rks bldh izkf;drk Kkr 
dhft, fd bl fMLd ij vafdr gksxh %

(i) nks vadksa dh ,d la[;k    (ii) ,d iw.kZ oxZ la[;k

(iii) 5 ls foHkkT; ,d la[;kA

gy % 	  fMLdksa dh oqGy la[;k = 90
∴ 	  oqGy lEHko ifj.kke 	= (1, 2, 3, 4, 5, ..., 90) 
dqy lEHko ifj.kkeksa dh la[;k = 90
;fn ,d fMLd ;kn`PN;k fudkyh tkrh gS rks %

(i) nks vadksa dh ,d la[;k vafdr gksus dh izkf;drk %
...  nks vdksa dh la[;k,¡  =  (10, 11, 12, 13, ..., 90) = 81
∴ 	vuqowGy ifj.kkeksa dh la[;k = 81
vr% fMLd ij nks vdksa dh la[;k vafdr gksus dh izkf;drk 

   	
=

 

vuqowGy ifj.kkeksa dh la[;k
oqGy lEHkkfor ifj.kkeksa dh la[;;k  

=
 

81

90  
=

 

9

10 	

(ii)  iw.kZ oxZ la[;k,¡ = ( 1, 4, 9, 16, 25, 36, 49, 64, 81)
	oqGy vuqowGy ifj.kkeksa dh la[;k = 9
vr% fMLd ij iw.kZ oxZ la[;k vafdr gksus dh izkf;drk 	

		
=

 

9

90  
=

 

1

10 	
(iii) 5 ls foHkkT; la[;k,¡ = (5, 10, 15, 20, 25, 30, ..., 90)

	oqGy vuqowGy ifj.kkeksa dh la[;k = 18
vr% fMLd ij 5 ls foHkkT; la[;k vafdr gksus dh izkf;drk 

		
=

 

18

90  
=

 

1

5
� mÙkj

iz'u 19.  ,d cPps osG ikl ,slk iklk gS ftlosG Qydksa 
ij fuEufyf[kr v{kj vafdr gSa %

    A        B        C      D       E       A

bl ikls dks ,d ckj isaGdk tkrk gSA bldh D;k izkf;drk 
gS fd (i) A izkIr gks\ (ii) D izkIr gks\

gy % 	 ikls osG Qydksa dh la[;k 	= 6
∴ 	     oqGy lEHkkfor ifj.kkeksa dh la[;k = 6
(i) ... nks Qydksa ij A v{kj vafdr gSA

∴ 	 vuqowGy ifj.kkeksa dh la[;k 	= 2

vr% 	 ikls ij A vkus dh izkf;drk 	=
 

2

6  
=

 

1

3  
(ii) ... osGoy ,d Qyd ij D v{kj vafdr gSA

∴ 	 vuqowGy ifj.kkeksa dh la[;k 	= 1

	 ikls ij D vkus dh izkf;drk 	=
 

1

6  
	 mÙkj

iz'u 20.* eku yhft, vki ,d ikls dks vko`Gfr esa 
n'kkZ, vk;rkdkj {ks= esa 
;kn`PN;k :i ls fxjkrs 
gSaA bldh D;k izkf;drk 
gS fd og iklk 1 ehVj 
O;kl okys o`Ùk osG vUnj 
fxjsxk \
ladsr %  ikls dh o`Ùk osG vUnj fxjus dh izkf;drk 

	     
=

 

o`Ùk dk {ks=Qy
vk;r dk {ks=Qy  

=
 

p
4

6  
=

 

p
24

(* ;g ijh{kk dh n`f"V ls ugha gSA)

iz'u 21. 144 ckWy isuksa osG ,d lewg esa 20 ckWy isu 
[kjkc gSa vkSj 'ks"k vPNs gSaA vki ogh isu [kjhnuk pkgsaxs 
tks vPNk gks] ijUrq [kjkc isu vki [kjhnuk ugha pkgsaxsA 
nqdkunkj bu isuksa esa ls] ;kn`PN;k ,d isu fudkydj 
vkidks nsrk gSA bldh D;k izkf;drk gS fd (i) vki og 
isu [kjhnsaxs\ (ii) vki og isu ugha [kjhnsaxs\
ladsr % 
(i) ekuk isu [kjhnus dh izkf;drk A gSA

3 m

2 m1
m
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;fn ge Bhd ckWy isu [kjhnuk pkgsaxs rks ckWy isu Bhd gksus 
osG vuqowGy ifj.kkeksa dh la[;k = 124-20 = 124
	oqGy lEHko ifj.kkeksa dh la[;k = 144

∴ 	 P(A) 	=
 

124

144  
=

 

31

36  
(ii) ekuk isu ugha [kjhnus dh izkf;drk A' gks] rks
	 P(A′) 	= 1 – P(A) 

iz'u 22. ,d lysVh vkSj ,d uhys ikls dks ,d lkFk isaGdk tkrk gSA 
(i) fuEu lkj.kh dks iwjk dhft, %

?kVuk nksuksa iklksa dh 
la[;kvksa dk ;ksx

2 3 4 5 6 7 8 9 10 11 12

izkf;drk
1
36

5
36

1
36

(ii) ,d fo|kFkhZ ;g roZG nsrk gS fd ^;gk¡ oqGy 11 ifj.kke 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 vkSj 12 gSaA vr% ^izR;sd 

dh izkf;drk
 

1
11  

gSA* D;k vki bl roZG ls lger gSa\ ldkj.k mÙkj nhft,A

ladsr% (i) tc ,d lysVh vkSj ,d uhys jax osG nks iklksa dks ,d 
lkFk isaGdk tkrk gS rks nksuksa iklksa ij vHkh"V ;ksx izkIr gksus okys  
leLr ifj.kke vxz gksaxs % vHkh"V ;ksx] ifj.kke ds lkFk 
bl izdkj gS% 
vuqowGy ifj.kke& 2- (1, 1), 3-(1, 2); (2, 1), 4-(1, 3); 
(2, 2); (3, 1), 5-(1, 4); (2, 3); (3, 2); (4, 1), 6-(1, 5); 
(2, 4); (3, 3); (4, 2); (5, 1), 7-(1, 6); (2, 5); (3, 4); 
(4, 3); (5, 2); (6, 1), 8-(2, 6); (3, 5); (4, 4); (5, 3); 
(6, 2),  9-(3, 6); (4, 5); (5, 4); (6, 3), 10-(4, 6); (5, 
5); (6, 4), 11-(5, 6); (6, 5), 12-(6, 6).
(ii) fo|kFkhZ dk roZG xyr gS] D;ksafd lHkh 11 ?kVuk,¡ izkjfEHkd 
?kVuk,¡ ugha gSaA izR;sd ?kVuk ls lEcf/kr ifj.kkeksa dh izkf;drk 
fHkUu&fHkUu gSA  vr% fo|kFkhZ dk roZG vlaxr gSA � mÙkj
iz'u 23. ,d [ksy esa ,d #i, osG flDosG dks rhu ckj mNkyk 
tkrk gS vkSj izR;sd ckj dk ifj.kke fy[k fy;k tkrk gSA rhuksa 
ifj.kke leku gksus ij] vFkkZr~ rhu fpr ;k rhu iV izkIr 
gksus ij] guhQ [ksy esa thr tk,xk] vU;Fkk og gkj tk,xkA 
guhQ osG [ksy esa gkj tkus dh izkf;drk ifjdfyr dhft,A
gy % tc ,d #i;s osG flDosG dks rhu ckj mNkyk tkrk 
gSA ;fn fpr H rFkk  iV dks T ls O;Dr djs rks lEHkkfor 
ifj.kke fuEu gSa—
HHH	 HHT	 HTH	 HTT
THH	 THT	 TTH	 TTT
oqGy lEHkkfor ifj.kkeksa dh la[;k = 8 gSaA
rhuksa ifj.kke leku gksus vFkkZr~ thrus dh izkf;drk ekuk A gSA
rhuksa ifj.kke leku gksus osG vuqowGy ifj.kke [HHH, TTT] 
rhuksa ifj.kke leku gksus ds vuqdwy ifj.kkeksa dh la[;k                    
= 2
vr% guhQ ds [ksy esa thr tkus dh izkf;drk

∴ 	 P(A) 	=
 

2

8  
=

 

1

4

ekuk] gkj tkus dh izkf;drk A' gks rks
                     	 P(A')	 =  1 – P(A)

∴                 	 P(A')	 = 1 1

4
−

 
=

 

3

4  

vr% 	guhQ osG gkjus dh izkf;drk	=
 

3

4  �
mÙkj

iz'u 24. ,d ikls dks nks ckj isaGdk tkrk gSA bldh D;k 
izkf;drk gS fd (i) 5 fdlh Hkh ckj esa ugha vk,xk\ (ii) 
5 de&ls&de ,d ckj vk,xk\
gy % tc ,d ikls dks nks ckj isaGdk tkrk gS rks Qydksa ij 
izkIr vad fuEu gksaxs—
 (1, 1)    (1, 2)    (1, 3)    (1, 4)    (1, 5)    (1, 6)
 (2, 1)    (2, 2)    (2, 3)    (2, 4)    (2, 5)    (2, 6)
 (3, 1)    (3, 2)    (3, 3)    (3, 4)    (3, 5)    (3, 6)
 (4, 1)    (4, 2)    (4, 3)    (4, 4)    (4, 5)    (4, 6)
 (5, 1)    (5, 2)    (5, 3)    (5, 4)    (5, 5)    (5, 6)

 (6, 1)    (6, 2)    (6, 3)    (6, 4)    (6, 5)    (6, 6)
	 oqGy lEHko ifj.kkeksa dh la[;k 	= 36	
	 ifj.kkeksa dh la[;k ftuesa 5 vkrk gS 	= 11
   os ifj.kke ftuesa 5 dHkh u vkrk gS = 36 – 11 = 25
(i) 5 u vkus dh ?kVuk osG vuqowGy ifj.kkeksa dh la[;k = 25
 oqGy lEHko ifj.kkeksa dh la[;k = 36

?kVuk dh izkf;drk =
 

?kVuk osG vuqowGy ifj.kkeksa dh la[;k
oqGy lEHko ifj.kkeksa dh laa[;k
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=

 

25

36

(ii) 5 de&ls&de ,d ckj vkus osG vuqowGy ifj.kkeksa dh 
la[;k = 11
oqGy lEHko ifj.kkeksa dh la[;k = 36

vr% 5 de&ls&de ,d ckj vkus dh izkf;drk =
 

11

36  
iz'u 25. fuEufyf[kr esa ls dkSu&ls roZG lR; gSa vkSj 
dkSu&ls roZG vlR; gSa\ ldkj.k mÙkj nhft,A
(i) ;fn nks flDdksa dks ,d lkFk mNkyk tkrk gS] rks blosG 
rhu lEHkkfor ifj.kke—nks fpr] nks iV ;k izR;sd ,d 

ckj gSA vr% buesa ls izR;sd ifj.kke dh izkf;drk
 

1
3  

gSA

(ii) ;fn ,d ikls dks isaGdk tkrk gS] rks blosG nks lEHk-
kfor ifj.kke—,d fo"ke la[;k ;k ,d le la[;k gSaA 

vr% ,d fo"ke la[;k Kkr djus dh izkf;drk 
1
2  gSA

gy % (i) tc nks flDdksa dks ,d lkFk mNkyk tkrk gS rks fpr dks 
H rFkk iV dks T ls O;Dr djus ij pkj lEHko ifj.kke gksaxsA
HH,	 HT,	 TH,	 TT

	 nks fpr gksus dh izkf;drk] P(HH)	=
 

1

4

	 nks iV gksus dh izkf;drk] P(TT) 	=
 

1

4   

	,d fpr vkSj ,d iV gksus dh izkf;drk	=
 

2

4  
=

 

1

2
 � mÙkj

(ii) tc ikls dks isaGdk tkrk gS rks lEHko ifj.kke 
		  = (1, 2, 3, 4, 5, 6) 
\  	 dqy lEHko ifj.kkeksa dh la[;k	= 6
	  le la[;k vkus ds vuqdwy ifj.kke	 = (2, 4, 6) 
le la[;k vkus osG vuqowGy ifj.kkeksa dh la[;k = 3
fo"ke la[;k vkus osG vuqowGy ifj.kke = (1, 3, 5) 
fo"ke la[;k vkus ds vuqdwy ifj.kkeksa dh la[;k  = 3

	  fo"ke la[;k vkus dh izkf;drk =
 

3

6  
=

 

1

2

vr% Nk= dk roZG lR; gSA	            � mÙkj

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. ;fn P(E) = 0.07 gS] rks ‘E ugha’ dh izkf;drk 
D;k gS\

gy %	   P(E ugha) = 1 – 0.07 = 0.93.
	iz'u 2. ,d FkSys esa ,d lQsn xsan] ,d dkyh xsan rFkk 
,d yky xsan ,d gh vkdkj dh gSaA lfork fcuk FkSys ds 
vUnj >k¡ds] blesa ls ,d xsan fudkyrh gSA bldh D;k 
izkf;drk gksxh fd og yky xsan gksxh\
gy % oqGy xsanksa dh la[;k 
                  = 3(1 lisGn + 1 dkyh + 1 yky)
yky xsanksa dh la[;k = 1

 P(yky xsan) 	=
 

vuqowGy ifj.kkeksa dh la[;k
oqGy laHko ifj.kkeksa dh la[;k  

=
 

1

3

iz'u 3. fdlh iz;ksx dh lHkh izkjfEHkd ?kVukvksa dh 
izkf;drk dk ;ksx fyf[k,A
gy % fdlh iz;ksx dh lHkh izkjfEHkd ?kVukvksa dh izkf;drk 
dk ;ksx = 1.
iz'u 4. ,d FkSys esa 3 yky rFkk 5 dkyh xsans gSaA bl FkSys 
ls ,d xsan ;kn`PN;k fudkyh tkrh gSA bldh izkf;drk 
D;k gS fd xsan dkyh ugha gSA
gy %	dkyh xsan (dkyh ugha)	= 3

	 P (dkyh ugha)	= P (yky xsan) = 
3

5 3+

xsan dkyh ugha gksus dh izkf;drk = 
3

8

.

	iz'u 5. ,d ikls dks Qsadk tkrk gS rks rhu ls cM+h la[;k 
izkIr djus dh izkf;drk Kkr dhft,A
gy % 	 ikls ij laHko ifj.kke	= 1, 2, 3, 4, 5, 6 
	 rhu ls cM+h la[;k,¡	= 4, 5, 6	
	 vuqowGy ifj.kke	= 3
	 oqGy ifj.kke	= 6

	 P(rhu ls cM+h la[;k)	 =
 

3

6

1

2
=

iz'u 6. rk'k ds 52 iÙkksa esa ls ;kn`PN;k ,d iÙkk fud-
kyk tkrk gSA izkf;drk Kkr dhft, fd iÙkk gqdqe dk 
gks ysfdu bDdk u gksA
gy % 	 oqGy iÙks	= 52
	 gqoqGe ds iÙks	= 13	
	 gqoqGe dk bDdk	= 1
	 gqoqGe ds iÙks tks bDdk ugha	= 13 – 1 = 12
P(gqoqGe dk iÙkk ysfdu bDdk ugha) 

		 =
 

12

52  
=

 

3

13

iz'u 7. nks fHkUu iklksa dks ,d lkFk mNkyk x;kA nksuksa 
iklksa ds Åijh ryksa ij vkbZ la[;kvksa dh xq.kuQy 6 
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vkus dh izkf;drk Kkr dhft,A
gy % 	 oqGy laHko ifj.kke	= 6 × 6 = 36
xq.kuiGy 6 ds fy, laHko tksM+s % (1, 6), (6, 1), (2, 3),  
(3, 2)
	 vuqowGy ifj.kke	= 4

	 P(xq.kuiGy 6)	=
 

4

36

1

9
=

iz'u 8. ,d cDls esa dkMZ gS ftu ij 3, 5, 7, 9, ......, 35, 
37 la[;k,¡ vafdr gSaA cDls esa ls ;kn`PN;k ,d dkMZ 
fudkyk x;kA izkf;drk Kkr dhft, fd fudkys x;s 
dkMZ ij vafdr la[;k ,d vHkkT; la[;k gSA
gy % la[;k,¡ % 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37
	 oqGy la[;k,¡	= 18
vHkkT; la[;k,¡ % 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37
	 vHkkT; la[;kvksa dh la[;k	= 11

	 P(vHkkT; la[;k)	 =
 

11

18

	

iz'u 9. vPNh rjg ls QsaVh xbZ 52 iÙkksa dh ,d xìh esa 
ls ,d csxe ugha gksus dh izkf;drk Kkr dhft,A
gy % vPNh rjg isaGVh xbZ 52 iÙkksa dh xìh esa ls ,d bDdk 

gksus dh izkf;drk =
 

4

52  
=

 

1

13

bDdk u gksus dh izkf;drk =
 
1

1

13
−

 
=

 

12

13

.

iz'u 10. vPNh izdkj ls QsaVh xbZ 52 iÙkksa dh ,d xìh 
esa ls ,d iÙkk fudkyk tkrk gSA bl iÙks ds ckn'kkg gksus 
dh izkf;drk Kkr dhft,A
gy % ,d vPNh rjg isaGVh xbZ 52 iÙkksa dh xìh esa ls ,d 
ckn'kkg gksus dh izkf;drk

		 =
 

4

52  
=

 

1

13

.

iz'u 11. ,d ikls ds Qsadus ij le vad vkus dh 
izkf;drk Kkr dhft,A
gy % 	oqGy laHko ifj.kke	= 1, 2, 3, 4, 5, 6 (6 la[;k,¡)
	 le la[;k,¡	= 2, 4, 6 (3 la[;k,¡)

	 izkf;drk	=
 

3

6

1

2
=

 
iz'u 12. ,d ikls dks ,d ckj mNkyk tkrk gSA 5 ls 
NksVh ;k mlds cjkcj la[;k izkIr gksus dh izkf;drk 
D;k gS\
gy % 	 oqGy laHko ifj.kke	= 6
	 vHkkT; la[;k,¡	= 2, 3, 5 (3 la[;k,¡)

	 izkf;drk	=
 

3

6  
=

 

1

2

.

iz'u 13. nks f[kykM+h jke vkSj ';ke 'krjat dk ,d 
eSp [ksyrs gSaA ;g Kkr gS fd jke }kjk eSp thrus dh 

izkf;drk 
4
5  gSA ';ke ds thrus dh D;k izkf;drk gS\

gy % 	 jke ds thrus dh izkf;drk	=
 

4

5

	 ';ke ds thrus dh izkf;drk	=
 
1

4

5
−

 
=

 

1

5

.

iz'u 14. nks fofHkUu iklksa dk ,d lkFk mNkyk tkrk gS 
rks ,d f}d vkus dh izkf;drk Kkr dhft,A
gy % oqGy laHko ifj.kke = 6 × 6 = 36
f}d (doublet) = �(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), 

(6, 6) = 6 ifj.kke

	                  izkf;drk =
 

6

36  
=

 

1

6

.

iz'u 15. ;fn nks vi{kikriw.kZ flDds ,d lkFk mNkys 
tkrs gSa rks fuEu ?kVukvksa dh izkf;drk gksxh—
(i) nksuksa fpr izkIr gksa]     (ii) ,d iV izkIr gksA
gy % (i) nksuksa fpr izkIr gksa %
	 oqGy ifj.kke	= {HH, HT, TH, TT} = 4
	 nksuksa fpr	= {HH} = 1

	 izkf;drk	=
 
1

4 	
(ii) ,d iV izkIr gks %
	 ,d iV	= {HT, TH} = 2

	 izkf;drk	=
 

2

4  
=

 

1

2

.

	iz'u 16. fdlh dkj.k 14 [kjkc isu] 136 vPNs isuksa esa 
fey x;s gSaA dsoy ns[kdj ;g ugha crk;k tk ldrk gS 
fd dksbZ isu [kjkc gS ;k vPNk gSA ;fn isu ;kn`PN;k 
pquk tkrk gS rks blds vPNs gksus dh D;k izkf;drk gS\
gy % 	 oqGy isu	= 14 + 136 = 150
	 vPNs isu	= 136

	 izkf;drk	=
 
136

150  
=

 

68

75

.

iz'u 17. ,d ikls ds N% Qydksa ij 0, 1, 1, 1, 6, 6 
vafdr gSA ,sls nks iklksa dks ,d lkFk Qsadk tkrk gS rFkk 
bu ij vkbZ la[;kvksa dk ;ksx fy[k fy;k tkrk gSA
(i) fdrus fofHkUu ifj.kke laHko gSa\
(ii) ;ksx 7 izkIr djus dh izkf;drk D;k gS\
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gy % (i) igys ikls ij % 0, 1, 1, 1, 6, 6 (;kuh eku % 
0, 1, 6)
nwljs ikls ij % 0, 1, 1, 1, 6, 6 (;kuh eku % 0, 1, 6)
laHko ;ksx % 0 + 0 	= 0, 0 + 1 = 1, 0 + 6  = 6, 1 + 1 = 2,  
1 + 6  = 7, 6 + 6 = 12
fofHkUu ifj.kke = {0, 1, 2, 6, 7, 12} = 6 fofHkUu ;ksx 
laHko g®A
(ii) oqGy laHko ifj.kke = 6 × 6 = 36
;ksx 7 ds fy, %
(1, 6) : igys ikls ij 1 vkus ds rjhds = 3 
	 nwljs ij 6 	= 2 
	 oqGy	= 3 × 2 = 6
(6, 1) : igys ikls ij 6 vkus ds rjhds = 2
	 nwljs ij 1	= 3
	 oqGy	= 2 × 3 = 6
;ksx 7 ds vuqowGy ifj.kke = 6 + 6 = 12

	 izkf;drk	=
 

12

36  
=

 

1

3

.

	iz'u 18. ,d tkj esa dsoy yky] uhyh rFkk ukjaxh jax 
dh xsans gSaA ;kn`PN;k ,d yky jax dh xsan ds fudkyus 
dh izkf;drk

 

1
4  gSA blh izdkj mlh tkj ls ;kǹPN;k ,d 

uhyh xsan fudkyus dh izkf;drk
 

1
3  gSA ;fn ukjaxh

 
jax dh 

dqy xsansa 10 gSa rks crkb, fd tkj esa fdruh xsansa gSaA
gy % ekuk tkj eas oqGy xsansa = x

	 P(yky xsan)	=
 

1

4
,
 
P(uhyh xsan) =

 

1

3

	 ukjaxh xsanksa dh la[;k	= 10	
P(yky) + P(uhyh) + P(ukjaxh) = 1

	 P(ukjaxh)	=
 
1

1

4

1

3
− −

 
=

 
1

3

12

4

12
− −

	

	 P(ukjaxh)	=
 
1

7

12
−

 
=

 

5

12

vc] 	 P(ukjaxh)	=
 

ukjaxh xsanksa dh la[;k
oqGy xsanas

⇒ 
5

12
	= 

10

x
 ⇒ 5x = 120 ⇒ x = 24tkj esa oqGy 24 xsansa gSaA

iz'u 19. ,d Fksys esa 5 yky xsans rFkk dqN uhyh xsans gSaA 
;fn FkSys esa ls ;kn`PN;k ,d uhyh xsan fudkyus dh 
izkf;drk] ,d yky xsan ds fudyus dh izkf;drk dh 
rhu xquk gS] rks FkSys esa uhyh xsanksa dh la[;k Kkr dhft,A
gy %  ekuk 	uhyh xsnsa	= x
	 oqGy xsansa	= 5 + x

	 P(yky xsan)	=
 

5
5 + x  

rFkk
 
P (uhyh xsan) =

 

x
x5 +

iz'u ds vuqlkj]
	 P(uhyh xsan)	= 3 × P(yky xsan)

	

x
x5 + 	

=
 

3 5

5

×
+ x  

⇒
 

x
x5 +  

=
 

15

5 + x
	 x	= 15
FkSys esa 15 uhyh xsansa gSaA

fucU/kkRed iz'u
iz'u 1. ,d flDds dks rhu ckj mNkyk tkrk gSA lEHko 
ifj.kkeksa dh ,d lwph crkb,A
fuEufyf[kr izkIr djus dh izkf;drk Kkr dhft,—
(i)  lHkh fpr       (ii) U;wure 2 fpr
gy % rhu flDdksa ds laHko ifj.kke % HHH, HHT, 
HTH, HTT, THH, THT, TTH, TTT
	 oqGy ifj.kke	= 8
(i) 	 lHkh fpr (HHH)	= 1

	 P(lHkh fpr)	=
 

1

8 	
(ii) U;wure 2 fpr % HHH, HHT, HTH, THH = 4

	 P(U;wure 2 fpr)	= 
4

8  
=

 

1

2

.

iz'u 2. ,d ikls dks ,d ckj Qsadk tkrk gSA fuEufyf[kr 
dks izkIr djus dh izkf;drk Kkr dhft,A
(i) ,d vHkkT; la[;k
(ii) 3 vkSj 5 ds chp fLFkr dksbZ la[;k
gy % ikls ij laHko ifj.kke = 1, 2, 3, 4, 5, 6
	 oqGy ifj.kke	= 6
(i) 	 vHkkT; la[;k,¡	= 2, 3, 5
	 vuqowGy ifj.kke	= 3

	 P(vHkkT; la[;k)	=
 

3

6  
=

 

1

2  
(ii) 3 vkSj 5 ds chp dh la[;k,¡ = 4
	 vuqowGy ifj.kke	= 1

	 P(3 vkSj 5 ds chp)	=
 

1

6

.

iz'u 3. ,d isVh esa 30 fMLd gSaA ftu ij 1 ls 30 rd 
la[;k,¡ vafdr gSaA ;fn isVh esa ls ,d fMLd ;kn`PN;k 
fudkyh tkrh gS rks bldh izkf;drk Kkr dhft, fd bl 
fMLd ij vafdr gksxh—
(i) nks vadksa dh la[;k     (ii) ,d iw.kZ oxZ la[;k



143Chapterwise Solution
gy % oqGy fMLd = 30
(i)	 nks vadksa dh la[;k,¡	= 10, 11, 12, ..., 30
	 vuqowGy ifj.kke	= 21

	 P(nks vadksa dh la[;k)	=
 

21

30  
=

 
7

10

(ii) iw.kZ oxZ la[;k,¡ (1 ls 30 rd) = 1, 4, 9, 16, 25
	 vuqowGy ifj.kke	= 5

	 P(iw.kZ oxZ la[;k)	=
 

5

30  
=

 

1

6

.

iz'u 4. 52 iÙkksa dh rk'k dh ,d xìh esa ls lHkh ckn'kkg] 
csxe rFkk bDds fudky fn, x,A 'ks"k cps iÙkksa dks 
Hkyh izdkj QsaVus ds i'pkr~ muesa ls ,d iÙkk fudkyk 
x;kA izkf;drk Kkr dhft, fd fudkyk iÙkk—
(i) ,d dkys jax dk rLohj okyk iÙkk gSA
(ii) ,d yky jax dk iÙkk gSA
gy % 	 oqGy iÙks	= 52
fudkys x, iÙksa %
	 ckn'kkg	= 4, csxe  = 4, bDds = 4
	 oqGy fudkys x,	= 12
	 'ks"k iÙks	= 52 – 12 = 40.
iz'u 5. ,d lewg esa 36 eksckby Qksu gSa] ftuesa ls 30 
vPNs gSa] 3 esa FkksM+h&lh [kjkch gS rFkk 3 esa cM+h [kjkch 
gSA jk/kk ,d eksckby rHkh [kjhnsxh tc og vPNk gks] 
ijUrq O;kikjh dsoy rHkh eksckby [kjhnsxk] ;fn mlesa cM+h 
[kjkch u gksA bl lewg esa ls ,d Qksu ;kǹfPNd :i ls pquk 
tkrk gSA bldh izkf;drk D;k gS fd ;g Qksu—
(i)  jk/kk dks Lohdkj gksxk\

(ii) O;kikjh dks Lohdkj gksxk\
gy % 	 oqGy iGksu	= 36 rFkk vPNs iGksu = 30
	 FkksM+h [kjkch okys	= 3
(i) jk/kk dks Lohdkj gksxk (osGoy vPNs iGksu) %

	 P(jk/kk dks Lohdkj)	= 
30

36

5

6
= .

(ii) O;kikjh dks Lohdkj gksxk (cM+h [kjkch okys dks 
NksM+dj) %
	 O;kikjh dks Lohdkj	= vPNs + FkksM+h [kjkch 
		 = 30 + 3 = 33

	 P(O;kikjh dks Lohdkj)	=
 

33

36

11

12
= .

iz'u 6. ,d FkSys esa 24 xsans gSa] ftlesa ls x yky] 2x lQsn 
rFkk 3x uhyh gSaA ,d xsan ;kn`fPNd :i ls pquh tkrh 
gSA bldh D;k izkf;drk gS fd ;g xsan

(i) yky ugha gS\          (ii) lQsn gS\

gy % oqGy xsansa = 24, yky = x, lisGn = 2x, uhyh = 3x
	 x + 2x + 3x	= 24 ⇒ 6x = 24 ⇒ x = 4
vr% 	 yky xsansa	= 4, lisGn xsansa = 8, uhyh xsansa = 12
(i) yky ugha gS (lisGn + uhyh) :

	 P(yky ugha)	= 
8 12

24

+

 
=

 

20

24  
=

 

5

6

(ii) lisGn gS %

	 P(lisGn)	= 
8

24  
=

 

1

3

.

iz'u 7. 52 iÙkksa dh vPNh izdkj ls QsaVh xbZ ,d xìh 
esa ls ,d iÙkk fudkyk tkrk gSA fuEufyf[kr dks izkIr 
djus dh izkf;drk Kkr dhft,—
(i)  yky jax dk xqyke       (ii) yky jax dk iÙkk
(iii) iku dk bDdk            (iv) b±V dh csxe
(v)  gqdqe dk iÙkkA
gy % 	 oqGy iÙksa	= 52
(i) yky jax dk xqyke : 
	 yky xqyke	= 2

	 P(yky xqyke)	= 
2

52  
=

 

1

26

(ii) yky jax dk iÙkk %
	 yky iÙks	= 26

	 P(yky iÙkk)	=
 

26

52  
=

 

1

2

(iii) iku dk bDdk : 
	 iku dk bDdk	= 1

	 P(iku dk bDdk)	=
 

1

52 	
(iv) b±V dh csxe : 
	 b±V dh csxe	= 1

	 P(b±V dh csxe)	=
 

1

52

(v) gqoqGe dk iÙkk :
	 gqoqGe ds iÙks	= 13

	 P(gqoqGe dk iÙkk)	=
 

13

52
 =

 

1

4

.
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iz'u 8. ,d [ksy esa izos'k 'kqYd ` 5 gSA bl [ksy esa ,d 
flDds dks rhu ckj mNkyk tkrk gSA ;fn ,d ;k nks fpr 
vkrs gSa rks 'osrk dks viuk 'kqYd okil fey tkrk gSA 
;fn og rhu fpr izkIr djs] rks mldks vius izos'k 'kqYd 
dk nksxquk izkIr gksrk gS] vU;Fkk og izos'k 'kqYd dh jkf'k 
gkj tkrh gSA ,d flDds dks rhu ckj Qsadus ij bldh 
izkf;drk Kkr dhft, fd og— (i) viuk izos'k 'kqYd 
gkj tk,xhA (ii) izos'k 'kqYd dk nksxquk izkIr djsxhA 
(iii) dsoy viuk 'kqYd okil izkIr djsxhA
gy % flDds dks rhu ckj mNkyus ij laHko ifj.kke %
	 oqGy ifj.kke	= 23 = 8
lHkh ls Hkkouk,¡
(1) HHH (3 fpr)	 (2) HHT (2 fpr)
(3) HTH (2 fpr)	 (4) HTT (1 fpr)
(5) THH (2 fpr)	 (6) THT (1 fpr)
(7) TTH (1 fpr) 	 (8) TTT (0 fpr)
(i) f[kykM+h viuk izos'k 'kqYd gkj tk,xhA tc 0 fpr 
vkrs g®A

	 0 fpr ds vuqowGy ifj.kke (TTT) 	= 1

	 izkf;drk	=
 

1

8

(ii) izos'k 'kqYd dk nks xquk izkIr djsxhA
f[kykM+h nksxquk rd ikrk gS tc 3 fpr vkrs gSaA
	 3 fpr ds vuqowGy ifj.kke (HHH)	= 1

	 izkf;drk	=
 

1

8

(iii) osGoy viuk 'kqYd okil izkIr djsxhA
f[kykM+h viuk 'kqYd okil rc ikrk gS tc 1 ;k 2 fpr 
vkrs gSaA
	 1 fpr ds ifj.kke	= (HTT, THT, TTH) = 3
	 2 fpr vkus ds ifj.kke	= (HHT, HTH, THH) = 3
	 oqGy vuqowGy ifj.kke	= 3 + 3 = 6

	 izkf;drk	= 
6

8  
=

 

3

4

.
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