
10M«

tF¥ò

fhy msî : 3.00 kÂ neu«]	     	 [bkh¤j kâ¥bg©fŸ : 100

gâî v©.
cldo¤ nj®î - #]‹ - 2023

PART - III
fÂj« (ÉilfSl‹) 

m¿îiufŸ : 	(1)	 �mid¤J Édh¡fS« rÇahf m¢R¥ gâth» cŸsjh v‹gjid rÇgh®¤J¡ bfhŸsî«. 

m¢R¥gâÉš FiwÆU¥ã‹ miw¡ f©fhÂ¥ghsÇl« cldoahf bjÇÉ¡fî«.

	 (2)	� Úy« mšyJ fU¥ò  ikÆid  k£Lnk vGJtj‰F« mo¡nfhoLtj‰F« ga‹gL¤j nt©L«. 

gl§fŸ tiutj‰F bg‹áš ga‹gL¤jî«.   

F¿¥ò : ï›Édh¤jhŸ eh‹F gFâfis bfh©lJ.

gFâ - I
F¿¥ò : 	(i)	 mid¤J Édh¡fS¡F« ÉilaË¡fî«

	 (ii)	 �bfhL¡f¥g£LŸs kh‰W ÉilfËš Äfî« V‰òila ÉilÆid nj®ªbjL¤J¡ F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGjî«.� 14 × 1 = 14.

1.	 A = {1, 2, 3, 4, 5} -ÈUªJ B v‹w fz¤â‰F 1024 cwîfŸ cŸsJ vÅš B -š cŸs cW¥òfË‹ 

v©Â¡if :

	 (m)	 3	 (M)	 2	 (ï)	 4	 (<)	 8
2.	 74k ≡ _____ (k£L 100)

	 (m)	 1	 (M)	 2	 (ï)	 3 	 (<)	 4

3.	  1
2

1
6

1
10

1
14

, , ,  ... v‹w bjhl®tÇirÆ‹ mL¤j cW¥ò :

	 (m)	
1

15
	 (M)	

1
16

	 (ï)	
1

18
	 (<)	

1
20

4.	 Ñœ¡f©lt‰WŸ vJ y2 + 1
2y

 -¡F¢ rk« ïšiy.

	 (m)	
y

y

4

2
1+

	 (M)	 y
y

+æ
èç

ö
ø÷

1 2

	 (ï)	 y
y

−





+1 2
2

	 (<)	 y
y

+





1 2

–2

5.	 xU neÇa rk‹gh£o‹ tiugl« xU ........... MF«.

	 (m) 	 ne®¡nfhL	 (M) t£l«	 (ï) 	 gutisa«	 (<)	 mâ gutisa« 

6.	 DABC -Æš DE || BC, AB = 3.6 br.Û. AC  = 2.4 br.Û. k‰W« AD = 2.1 br.Û. vÅš,  AE -Æ‹ Ús« :

	 (m)	 1.4 br.Û.	 (M)	 1.8 br.Û.	 (ï)	 1.2 br.Û. 	 (<)	 1.05 br.Û 

7.	 t£l¤â‹ btË¥òw òŸËÆÈUªJ t£l¤â‰F v¤jid bjhLnfhLfŸ tiuayh«?

	 (m) 	 x‹W			   (M)	 ïu©L 
	 (ï)	 Kot‰w v©Â¡if		  (<)	 ó{Ía«

8.	 x = 11 vd¡ bfhL¡f¥g£l ne®nfh£o‹ rk‹ghlhdJ :

	 (m)	 X - m¢R¡F ïiz		  (M)	Y - m¢R¡F ïiz

	 (ï)	 Mâ¥òŸË tÊ¢ bršY«		 (<)	 (0,11) v‹w òŸË tÊ¢ bršY«

[1]
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2 �  RuhÉ‹  10M« tF¥ò - fÂj«  cldo¤ nj®î - #]‹ - 2023   Édh¤jhŸ ÉilfSl‹

9.	 nfh£L¤J©L PQ Æ‹ rhŒî 
1
3

 vÅš, PQ -¡F br§F¤jhd ïU rk bt£oÆ‹ rhŒî _______.

	 (m)	 3 	 (M)	 − 3	 (ï)	
1
3

	 (<)	 0

10.	 tanθcosec2 θ – tan θ ‹ kâ¥ò :

	 (m)	 sec θ	 (M)	 cot2 θ	 (ï)	 sin θ	 (<)	 cot θ
11.	 X® miu¡ nfhs¤â‹ bkh¤j¥ gu¥ò mj‹ Mu¤âDila t®¡f¤â‹_____kl§fhF«.

	 (m)	 π 	 (M)	 4p 	 (ï)	 3p 	 (<)	 2p

12.	 15 br.Û cauK« 16 br.Û É£lK« bfh©l xU ne®t£l¡ T«ã‹ tisgu¥ò :

	 (m)	 60p r.br.Û 	 (M)	 68p r.br.Û	 (ï)	 120p r.br.Û	 (<)	 136p r.br.Û

13.	 8, 8, 8, 8, 8, . . . 8 M»a juÉ‹ å¢R  :

	 (m)	 0 	 (M)	 1 	 (ï)	 8 	 (<)	 3
14.	 p át¥ò, q Úy, r g¢ir Ãw¡ THh§f‰fŸ cŸs xU FLitÆš ïUªJ xU át¥ò THh§fš vL¥gj‰fhd 

ÃfœjfthdJ :

	 (m)	  
q

p q r+ +
	 (M)	

p
p q r+ +

	 (ï)	
p q
p q r

+
+ +

	 (<)	
p r
p q r

+
+ +

gFâ - II
F¿¥ò : 	�vitnaD« 10 Édh¡fS¡F ÉilaË¡fî«. Édh v© 28 ¡F f£lhakhf ÉilaË¡fî«. 

� 10 × 2 = 20

15.	 R v‹w xU cwî {(x, y) /y = x + 3, x ∈{0, 1, 2, 3, 4, 5}} vd¡ bfhL¡f¥g£LŸsJ. ïj‹ kâ¥gf¤ijí«, 

å¢rf¤ijí« f©l¿f.

16.	 f(x) = x − 6, g(x) = x2  vÅš fog = gof  v‹gJ rÇah vd nrhâ¡f.

17.	 Kjš 10 ïaš v©fshš ÛâÆ‹¿ tFgl¡Toa á¿a v© vJ?

18.	 9, 3, 1,… v‹w bgU¡F¤ bjhl® tÇirÆ‹ 8-tJ cW¥ig¡ fh©f.

19.	 15x2 + 11x + 2 = 0 v‹w ïUgo¢ rk‹ghLfË‹ _y§fË‹ j‹ikia¡ TWf.

20.	 A = 

5 2 2

17 0 7 5
2

8 3 1

−



















.  vÅš, (AT)T = A v‹gjid¢ rÇgh®¡f.

21.	 DABC -Æš AB = 4 br.Û, AC = 6 br.Û, BD = 1.6 br.Û. k‰W« CD = 2.4 br.Û. vÅš AD MdJ  

∠A-Æ‹ ïUrkbt£o MFkh vd¢ nrhâ¡fî«.

22.	 (5, 5 ) k‰W« Mâ¥òŸË M»a  òŸËfis ïiz¡F« ne®¡nfh£o‹ rhŒit¡ fh©f.

23.	 tan2 q − sin2 q = tan2q sin2q v‹gij Ã%ã¡fî«.

24.	 88 r.br.Û tisgu¥òila xU ne®t£l cUisÆ‹ cau« 14 br.Û vÅš, cUisÆ‹ É£l« fh©f.

25.	 xU ne®t£l¡ T«ã‹ fd msî 11088 f.br.Û. MF«. T«ã‹ cau« 24 br.Û. vÅš, mj‹ Mu« fh©f.

26.	 Kjš 21 ïaš v©fË‹ â£lÉy¡f¤ij¡ fh©f.

27.	 xU gfil cU£l¥gL« mnj neu¤âš xU ehzaK« R©l¥gL»wJ. gfilÆš x‰iw¥gil v© 

»il¥gj‰F«, ehza¤âš jiy »il¥gj‰Fkhd Ãfœjfit¡ fh©f.

28.	 3x − 7y = 12 v‹w ne®¡nfh£o‰F ïizahfî« (6, 4). v‹w òŸËtÊ¢ brštJkhd ne®¡nfh£o‹ 

rk‹gh£il¡ fh©f. 
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gFâ - III
F¿¥ò :  �vitnaD« 10 Édh¡fS¡F ÉilaË¡fî«. Édh v©. 42 ¡F f£lhakhf ÉilaË¡fî«.

� 10 × 5 = 50

29.	 A={x ∈W |x < 2}, B = {x ∈N |1 < x ≤ 4} k‰W«  C = {3, 5}vÅš A × (B∪C) =(A × B)∪(A × C) v‹gij 

rÇgh®¡f.

30.	 3 + 33 + 333 + ..... n  cW¥òfŸ tiu v‹w bjhl® tÇirÆ‹ TLjš fh©f.

31.	 nufhÉl« 10 br.Û, 11 br.Û, 12 br.Û,… 24 br.Û v‹w g¡f msîŸs 15 rJu tot t©z¡ fh»j§fŸ 

cŸsd. ïªj t©z¡ fh»j§fis¡ bfh©L v›tsî gu¥ig mil¤J my§fÇ¡f Koí«.

32.	 3x – 2y + z = 2 , 2x + 3y – z = 5,x + y + z = 6 v‹w _‹W kh¿fËš mikªj neÇa rk‹gh£L 

bjhF¥ãid¤ Ô®¡f.

33.	 121x4 – 198x3 – 183x2 + 216x + 144 v‹w gšYW¥ò¡ nfhitÆ‹ t®¡f _y¤ij tF¤jš KiwÆš 

fh©f.

34.	 A = 
3 1
1 2−







 vÅš A2 – 5A + 7I2 = 0 vd ÃWîf.

35.	 ãjhfu° nj‰w¤ij vGâ Ã%ã¡f.

36.	 (–9, –2), (–8, –4), (2, 2) k‰W« (1, –3) M»a òŸËfis Kidfshf¡ bfh©l eh‰fu¤â‹ gu¥ig¡ 

fh©f.

37.	 A(–4, 2) k‰W« B(6, –4) v‹w òŸËfis ïiz¡F« ika¡ F¤J¡nfh£o‹ rk‹gh£il¡ fh©f.

38.	 1
1

1
1

2+
−

+ −
+

=sin
sin

sin
sin

secθ
θ

θ
θ

θ  v‹gij Ã%ã¡fî«.

39.	 16 br.Û MuKŸs X® cnyhf¥gªJ, cU¡f¥g£L 2 br.Û MuKŸs áW gªJfsh¡f¥g£lhš, v¤jid 

gªJfŸ »il¡F«? 
40.	 24, 26, 33, 37, 29, 31 M»at‰¿‹ khWgh£L¡ bfGit¡ fh©f.

41.	 ïu©L gfilfŸ xU Kiw cU£l¥gL»‹wd. Kjš gfilÆš Kf kâ¥ò ïu£il¥gil v© mšyJ Kf 

kâ¥òfË‹ TLjš 8 Mf¡ »il¥gj‰fhd Ãfœjfit¡ fh©f.

42.	 ïU f¥gšfŸ fy§fiu És¡f¤â‹ ïU g¡f§fËY« flÈš gaz« brŒ»‹wd. ïU f¥gšfËÈUªJ 

fy§fiu És¡f¤â‹ c¢áÆ‹ V‰w¡nfhz§fŸ Kiwna 30° k‰W« 45° MF«. fy§fiu És¡f¤â‹ 

cau« 200 Û vÅš, ïU f¥gšfS¡F ïilna cŸs bjhiyit¡ fh©f. ( 3  =1.732 )
gFâ - IV

F¿¥ò : mid¤J Édh¡fS¡F« ÉilaË¡fî«.� 2 × 8 = 16

43.	 (m)	� bfhL¡f¥g£l K¡nfhz« PQR -¡F x¤j g¡f§fË‹ É»j«  
3
5

 vd mikíkhW xU tobth¤j 

K¡nfhz« tiuf. (msî fhuÂ  
3
5

 < 1)�
(mšyJ)

	 (M)	 �5 br.Û. MuKŸs t£l¤â‹ ika¤âÈUªJ 10 br.Û. bjhiyÉYŸs òŸËÆÈUªJ t£l¤â‰F 

ïu©L bjhLnfhLfŸ tiuaî«. nkY« bjhLnfh£o‹ Ús§fis¡ fz¡»Lf.

44.	 (m)	 �y = 
1
2 x v‹w neÇa rk‹gh£o‹ rh®ã‹ tiugl« tiuf. É»jrk kh¿Èia milahs« f©L, 

mjid tiugl¤Jl‹ rÇgh®¡f . nkY« (i) x = 9 vÅš y I¡ fh©f. (ii) y = 7.5 vÅš x -I¡ 

fh©f.

(mšyJ)
(M)	 y = x2 – 4 v‹w  tiugl« tiuªJ, mjid¥ ga‹gL¤â x2 – x – 12 = 0 v‹w rk‹gh£il¤ 

Ô®¡fî«.


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4 �  RuhÉ‹  10M« tF¥ò - fÂj«  cldo¤ nj®î - #]‹ - 2023   Édh¤jhŸ ÉilfSl‹

ÉilfŸ

gFâ - I

1.	 (M)	 2

2.	 (m)	 1

3.	 (ï)	 1
18

4.	 (M)	 y
y

+æ
èç

ö
ø÷

1 2
 

5.	 (m)	 ne®¡nfhL

6.	 (m)	 1.4 br.Û 

7.	 (M)	 ïu©L

8.	 (M)	 Y m¢R¡F ïiz

9.	 (M)	 − 3

10.	(<)	 cot θ

11.	(ï)	 3 π

12.	(<)	 136π r.br.Û

13.	(m)	 0

14.	(M)	 p
p q r+ +

gFâ - II

15.	 R = {(x, y) /y = x + 3} k‰W« x ∈{0, 1, 2, 3, 4, 5} vd¡ bfhL¡f¥g£LŸsd.

	 x	 =	 0 vÅš,	 y	 =	 0 + 3 = 3	 [ y = x + 3]
	  x	 =	 1 vÅš,	 y	 =	 1 + 3 = 4
	 x	 =	 2 vÅš,	 y	 =	 2 + 3 = 5
	 x	 =	 3 vÅš,	 y	 =	 3 + 3 = 6
	 x	 =	 4 vÅš,	 y	 =	 4 + 3 = 7
	 x	 =	 5 vÅš,	 y	 =	 5 + 3 = 8
		 ∴ R ={(0, 3),(1, 4),(2, 5),(3, 6),(4, 7), (5, 8)}
	 ∴ Rï‹ kâ¥gf« = {0, 1, 2, 3, 4, 5}			  [R ïš cŸs všyh Kjš cW¥ò] 

	 R ï‹ å¢rf« = {3, 4, 5, 6, 7, 8}				   [R ïš cŸs všyh ïu©lh« cW¥ò]

16.		   f(x)	 =	 x − 6, g(x) = x2

		  fog(x)	 =	 f(g(x)) = f(x2)	 [ g (x) = x2]

			   =	 x2 – 6	 ...(1)

		 [ï§F f(x) = x – 6ïš, x I  x2 vd kh‰w]  
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		  gof (x)	 =	 g(f(x)) = g(x – 6) 	 [ f (x) = x – 6]

			   =	 (x – 6)2	 [ï§F g(x) = x2ïš, x I x – 6 vd kh‰w] 

			   =	 x2 – 12x + 36	 ... (2)

					     [ (a – b)2 = a2 – 2ab + b2] 

	 (1) k‰W« (2) ÈUªJ, 

		  fog(x)	 ≠	 gof (x)

17.	 Kjš 10 ïaš v©fshš tFgl¡Toa Äf¢á¿a v© 2520 MF«.
F¿¥ò :

1 = 1 6 = 21 + 31

2 = 21 7 = 71

3 = 31 8 = 23

4 = 22 9 = 32

5 = 51 10 = 21 × 51

∴ Û.bgh.k (1, 2, 3, ..., 10)
=	 23 × 32 × 5 × 7
=	 8 × 9 × 5 × 7
=	 2520

18.	 8-tJ cW¥ig¡ fhz tn = arn − 1 v‹w n -tJ N¤âu¤ij¥ ga‹gL¤jyh«.

	 Kjš cW¥ò a = 9 ,bghJ É»j« r =  
t
t
2

1

3
9

1
3

= =

	 t8 = 9 × 1
3

8 1





−
 = 9 × 1

3
1

243

7



 =

	 vdnt, bgU¡F¤ bjhl®tÇirÆ‹ 8-tJ cW¥ò 1
243

.

19.	 15x2 + 11x + 2 = 0		   	 ...(1)

	 ax2 + bx + c = 0. 				   ...(2)
	 (1), (2) I x¥ãl ek¡F¡ »il¥gJ,

			  D 	 =	 b2 – 4ac
					    =	 112 – 4 × 15 × 2
					    =	 121 – 120 = 1 > 0.
	 \ _y§fŸ bkŒ k‰W« rkÄšiy.

20.	  A = 

5 2 2

17 0 7 5
2

8 3 1

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

. , AT = 
5 17 8
2 0 7 3

2 5
2

1

-
é

ë

ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú

.

		 (AT)T = 

5 2 2

17 0 7 5
2

8 3 1

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

.  = A.∴ Ã%ã¡f¥g£lJ.
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21.	 bfhL¡f¥g£l AB	 =	 4 br.Û.

			  AC	 =	 6 br.Û.

			  BD	 =	 1.6 br.Û.

			  CD	 =	 2.4 br.Û.

	  ABT _y«	
BD
DC

	 =	 1 6 10
2 4 10
.
.

×
×

 = 16
24

2

3
 =  

2
3

			  AB
AC

	 =	
4
6

2

3
 =  2

3
⇒ 

BD
DC

 =  
AB
AC

		 \ AD MdJ DABC Æš ÐA -‹ ïUrkbt£o MF«.

22.	 ïU òŸËfŸ ju¥g£lhš rhŒî m = 
y y
x x

2 1

2 1

−
−

	 5 5

1 1

,( )
x y

, 
0 0

2 2

,( )
x y

 	 ∴ m = 0 5
0 5

5
5

1
5

−
−

= =

23.			  tan2 q − sin2 q	 =	 tan2q – 
sin
cos

2

2
θ
θ

. cos2q

				   =	 tan2q (1 – cos2q) = tan2 q sin2 q
24.	 r k‰W« h v‹gd Kiwna â©k ne®t£l cUisÆ‹ Mu« k‰W« cau« v‹f. ï§F, cUisÆ‹ 

tisgu¥ò = 88 r.br.Û

	 2prh 	 =	 88
	 2 × 22

7
 × r × 14	 =	 88 (cau« h =14 br.Û)

	 2r 	 =	 88 7
22 14

×
×

= 2

	 Mfnt, cUisÆ‹ É£l« = 2 br.Û.
25.	 T«ã‹ cau« k‰W« Mu«, h k‰W« r v‹f.

	 ï§F, h = 24 br.Û, fd msî = 11088 f.br.Û

		 	
1
3

πr2h	 =	 11088

			  1
3

22
7

242´ ´ ´r 	 =	 11088

 			  r2	 =	 441
	 Mfnt, T«ã‹ Mu« r	 =	 21 br.Û

26.	 Kjš n ïaš v©fË‹ â£lÉy¡f«

			  	 =	
n2 1

12
-

 

	 ∴ Kjš 21 ïaš v©fË‹ â£lÉy¡f«

				   =	
21 1

12
441 1

12
440
12

2 -
=

-
=

				   =	 36 66. @ 6.05
	 Kjš 21 ïaš v©fË‹ â£lÉy¡f« = 6.05
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27.	 TWbtË,�
1

2

3

4

5

6

H

H

H

H

H

H

T

T

T

T

T

T

Die

Outcomes

Coin

ÉisîfŸ

gfil
ehza«

	 S = �{1H,1T,2H,2T,3H,3T,4H,4T,5H,5T,6H,6T};
	 n (S)	 = 12
	 A MdJ x‰iw¥gil v© k‰W« jiy¡ »il¥gj‰fhd 

	 Ãfœ¢á v‹f.

	 A = {1H, 3H, 5H}; n(A) = 3; P(A) = n
n
( )
( )
A
S

= =3
12

1
4

.

28.	 3x − 7y − 12 = 0  v‹w ne®¡nfh£o‰F ïizahd ne®¡nfh£o‹ rk‹ghL 3x − 7y + k = 0.
	 ïªj ne®¡nfhlhdJ (6, 4) v‹w òŸË tÊ¢ brštjhš,

			  3(6) − 7(4) + k	 =	 0
			  k	 =	 28 − 18 = 10
	 vdnt, njitahd ne®¡nfh£o‹ rk‹ghL 3x − 7y + 10 = 0.
	 gFâ - III

29.		  A × (B ∪ C)	 =	 (A × B) ∪ (A × C)

		   A	 =	 {x ∈W |x < 2}= {0, 1}� [2I Él Fiwthd KG¡fŸ] 

		  B	 =	 {x∈N |1 < x ≤ 4}={2, 3, 4}� [2 ÈUªJ 4 tiuÆyhd ïaš v©fŸ]
		  C	 =	 {3, 5} 
	 LHS = A × (B ∪ C)
		  B ∪ C	 =	 {2, 3, 4} ∪ {3, 5}={2,3,4,5}
		  A × (B ∪ C)	 =	 {(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), (1, 3), (1, 4),(1, 5)}� ...(1)
	 RHS = (A × B) ∪ (A × C)
		  (A × B)	 =	 {�(0, 2), (0, 3), (0, 4), (1, 2), (1,3), (1, 4)}
		  (A × C)	 =	 {(0, 3), (0, 5), (1, 3), (1,5)}
		  (A × B) ∪ (A × C)	 =	 (0, 2), (0, 3), (0, 4), (1, 2),(1, 3), (1, 4), (0, 5), (1, 5)}�  ...(2)
		  (1) = (2), LHS	 =	 RHS
	 vdnt Ã%ã¡f¥g£lJ.

30.	 bfhL¡f¥g£l bjhl® 3 + 33 + 333 + ...+ n cW¥òfŸ

	 Sn = 3 + 33 + 333 + ...+ n cW¥òfŸ v‹f.
	 = 3(1 + 11 + 111 + ...+ n cW¥òfŸ)	 [3I bghJÉš vL¡f]

	 = 
3
9

(9 + 99 + 999 + ...to n cW¥òfŸ)	 [KGik¡F« 9 Mš bgU¡» tF¡f]

	 = 
1
3

[(10 –1) + (100 – 1) + (1000 – 1) + ...n cW¥òfŸ]
� [ 9 = 10 – 1, 99 = 100 – 1,  999 = 1000 – 1 k‰W« ãw]

	 = 
1
3 [(10 + 102 + 103 + ...n cW¥òfŸ) – n]	             [všyh mil¥ò¡ F¿ÆÈUªJ« Kjš k‰W« 

� ïu©lh« cW¥òfis jÅ¤jÅna ãÇ¡f]

	 = 1
3

10 10 1
10 1
( )n

n-
-

-
æ

è
ç

ö

ø
÷ = 

1
3

 10 10 1
9

( )n
n− −







�
F¿¥ò:

  ï§F a = 10,
          r = 10

∴Sn = a
r
r

n( )−
−

1
1

	 3 + 33 + 333 + ...+ n cW¥òfŸ = 
10 10 1

27 3
( )n n-

-
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31.	 my§fÇ¡f Toa gu¥ò 102 + 112 + 122 + . . . + 242

	 = (12 + 22 + . . . +242) – (12 + 22 + . . . + 92)

	 = 
n n n

n

( )( )+ +



 =

1 2 1
6 24

– n n n
n

( )( )+ +



 =

1 2 1
6 9

	
= 24 25 49

6

4
× ×  – 

9 10 19
6

3 5

3

× ×

	 = 4900 – 285= 4615
	 \ mtshš 4615 br.Û2 gu¥ig my§fÇ¡f Koí«.

32.			  3x − 2y + z	 =	 2 		  …(1) 
			  2x + 3y – z	 =	 5 		  …(2)
			  x + y + z	 =	 6 		  …(3)
	 (1) k‰W« (2)I¡ T£l, 
			  3x – 2y + z	 =	 2
			  2x + 3y – z	 =	 5 	 (+)
			  5x + y	 =	 7	 	  …(4)
	 (2) k‰W« (3)I¡ T£l,
			  2x + 3y – z	 =	 5
			  x + y + z	 =	 6 	 (+)
			  3x + 4y	 =	 11		  …(5)
	 4 × (4)−(5) 	
			  20x + 4y	 =	 28
			  3x + 4y	 =	 11 	 (−)
		 	 17x	 =	 17 	 ⇒ x = 1
	 x = 1 vd (4)-Æš ãuâÆl, 5 + y =7 ⇒ y = 2
	 x = 1 , y = 2 vd (3)-Æš ãuâÆl, 1 + 2 + z = 6 ⇒ z = 3
	 vdnt, x = 1, y = 2 , z = 3

33.	 121x4 – 198x3 – 183x2 + 216x + 144

	

11x2 – 9x – 12

11x2 121x4 – 198x3 – 183x2 + 216x + 144

121x4	

22x2 – 9x           – 198x3 – 183x2

          – 198x3 +   81x2

22x2 – 18x 

– 12

                   –264x2 + 216x + 144

                   –264x2 + 216x + 144

                 0

(+) (–) (–)

(–)(+)

(–)

	 \  121 198 183 216 1444 3 2x x x x- - + +
	 = 11x2 – 9x – 12
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34.		  L.H.S	 =	 A2 – 5A + 7I2

		   A2	 =	
3 1
1 2

3 1
1 2−









 −









  = ( ) ( )

( ) ( )
9 1 3 2
3 2 1 4
− +

− − − +








  = 

8 5
5 3−











		
5A	 =	 5

3 1
1 2−









  = 15 5

5 10−










		  7I2	 =	 7 0
0 7











	 A2 – 5A +7I2	 =	 8 5
5 3

15 5
5 10

7 0
0 7−









 −

−








 +









  = 

0 0
0 0









  = 0

	 vdnt Ã%ã¡f¥g£lJ.

35.	 T‰W : xU br§nfhz K¡nfhz¤âš f®z¤â‹ t®¡f« k‰w ïU  g¡f§fË‹ t®¡f§fË‹ TLjY¡F¢ 

rk«.

	 Ã%gz« bfhL¡f¥g£lJ : DABC, ∠A = 90º� A

CB D

 	 Ã%ã¡f 	 :	 AB2 + AC2 = BC2

	 mik¥ò 	 : 	 AD ⊥ BC tiuf.

v© T‰W fhuz«

1. DABC k‰W« D ABD- I x¥ãLf.

∠ B bghJthdJ ∠ BAC = ∠ BAC 90º

vdnt, D ABC ∼ DABD

∠ BAC = 90º bfhL¡f¥g£lJ k‰W«  

∠ BDA = 90º mik¥ãÈUªJ

vdnt,  D ABC ∼ DABD
	AB
BD

	=	 BC
AB

	AB2	=	BC × BD� ... (1)

AA ÉâKiw¥go

2. DABC k‰W«  D ADC-I x¥ãLf

∠ C bghJthdJ ∠ BAC = ∠ ADC 90º

vdnt, D ABC ∼ DABD

∠ BAC = 90º bfhL¡f¥g£lJ k‰W«  

∠ CDA = 90º mik¥ãÈUªJ

vdnt,  D ABC ∼ DADC

	BC
AC

	=	 AC
DC

	AC2	=	BC × DC� ... (2)

AA ÉâKiw¥go

	 (1) k‰W« (2) -I¡ T£l eh« bgWtJ,

		  AB2 + AC2	 =	 BC × BD + BC × DC
			   =	 BC(BD + DC) = BC × BC
		  AB2 + AC2 	 =	 BC2.

	 nj‰w« Ã%ã¡f¥g£lJ.
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36.	  

−6

−7

−8

−1

−2

−3

−4

−5

−5

1

−6−7−8 −1−2−3−4−9−10

2

3

0

4

1

5

6

  2 3
X′

Y′

X

Y

7

8

Α
(−9, −2)

Β
(−8, −4)

C
(1, −3)

D (2, 2)

A
− −





9 2

1 1x y
, B

− −





8 4

2 2

,
x y

, C
1 3

3 3

, −



x y

, D
2 2

4 4

,
x y







	 eh‰fu¤â‹ gu¥ò =
1
2

1 2 3 4 1

1 2 3 4 1

x x x x x

y y y y y
  rJu myFfŸ

	 =	
1
2

9 8 1 2 9

2 4 3 2 2

− − −

− − − −
  rJu myFfŸ

	
=	

1
2

36 24 2 4 16 4 6 18+ + −( ) − − − −( )[ ]  = 
1
2

58 12− −( )[ ]  = 
1
2

70 35( ) =  rJu myFfŸ

37.			  eL¥òŸË M(x, y)	 =	
x x y y1 2 1 2

2 2
+ +, �

C

DA (−4, 2) B (6, −4)

	 AB Æ‹ eL¥òŸË D

			  ⇒  D	 =	 - + + -æ
è
ç

ö
ø
÷

4 6
2

2 4
2

, ( )  = 
2
2

2
2

,  -æ
è
ç

ö
ø
÷  = (1, –1)

			  ABÆ‹ rhŒî	 =	 - -
- -
4 2

6 4( )
 = 

-6
10

 = -3
5

		  \CDÆ‹ rhŒî	 =	
-
-

1
3 5

 = 5
3

� [ CD ^  AB]

	 \CD Æ‹ rk‹ghL

		  y – (–1)	 =	 5
3

 (x – 1)

		  3(y + 1)	 =	 5x – 5 ⇒ 3y + 3 = 5x – 5
	 5x – 3y – 8 = 0 njitahd nfh£o‹ rk‹ghL MF«.
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38.		  L.H.S = 1
1

+
−

sin
sin

θ
θ

	 =	 1
1

1
1

+
−

×
+
+

sin
sin

sin
sin

θ
θ

θ
θ

	 = 
1
1

2

2

+( )
−

sin
sin

θ
θ

	 =	
1 1+ = +sin

cos cos
sin
cos

θ
θ θ

θ
θ

		  =	 sec θ + tan θ� ... (1)

	
1
1

−
+

sin
sin

θ
θ

	 =	
1
1

1
1

−
+

×
−
−

sin
sin

sin
sin

θ
θ

θ
θ

	 = 
1
1

2

2

+( )
−

sin
sin

θ
θ

=
1

1 2

−

−

sin

sin

θ

θ 	 =	
1 1−

= −
sin

cos cos
sin
cos

θ
θ θ

θ
θ

		  =	 sec θ – tan θ� ... (2)

	 (1) + (2) ⇒
1
1

1
1

+
−

+ −
+

sin
sin

sin
sin

θ
θ

θ
θ

 	 = 	 sec θ + tan θ + sec θ – tan θ 

		  =	 2 sec θ = R.H.S	 vdnt Ã%ã¡f¥g£lJ.

39.	 á¿a cnyhf¥ gªJfË‹ v©Â¡if n v‹f.

	 á¿a k‰W« bgÇa cnyhf¥ gªJfË‹ Mu§fŸ Kiwna  r k‰W« R v‹f.

	 ï§F, R = 16 br.Û, r = 2 br.Û.

j‰nghJ n × (xU á¿a cnyhf¥ gªâ‹ fdmsî) = bgÇa cnyhf¥ gªâ‹ fdmsî

	  	 n r4
3

3π





	 =	
4
3

πrR3

	 		 n 4
3

23π ×





	 =	
4
3

π × 163

			  8n	 =	 4096 vdnt n = 512
	 Mfnt, á¿a cnyhf¥ gªJfË‹ v©Â¡if 512 MF«.

40.	 x d = x – x– d 2

24 –6 36
26 –4 16
33 3 9
37 7 49
29 –1 1
31 1 1

180 Σd = 0 112

	
 x–	 =	

Sx
n

 = 
180

6
 = 30

		  σ = Sd
n

2
	 =	

112
6

 = 18 66.  = 4.32

		  ∴ khWgh£L¡ bfG C.V	 =	
σ
x

×100%

		  C.V	 =	
4 32
30

100. %´  = 14.4%
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41.	 ïu©L gfilfŸ xU Kiw cU£Ltjhš

			  S	 =	

( , ), ( , ), ( , ), ( , ), ( , ), ( , )
( , ), ( , ), ( , ), ( , )
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































			  n(S)	 =	 36
	 Kjš gfilÆš ïu£il¥ gil v© »il¥gJ A v‹f.

			  A	 =	
( , ), ( , ), ( , ), ( , ), ( , ), ( , )
( , ), ( , ), ( , ), ( , )
2 1 2 2 2 3 2 4 2 5 2 6
4 1 4 2 4 3 4 4 ,, ( , ), ( , )

( , ), ( , ), ( , ), ( , ), ( , ), ( , )
4 5 4 6

6 1 6 2 6 3 6 4 6 5 6 6













			  n(A)	 =	 18 ⇒ P(A) =
n
n
( )
( )
A
S

= 18
36

	 Kfkâ¥òfË‹ TLjš 8 »il¥gJ B v‹f.

			  B 	 =	 {(2, 6), (3,5), (4, 4), (5, 3), (6, 2)}
			  n(B) 	 =	 5

			  P(B) 	 =	
n
n
( )
( )
B
S

   = 
5

36

		    	 (A ∩ B) 	 =	 {(2, 6), (4, 4), (6, 2)}

			  n(A ∩ B) 	 =	 3

			  P(A ∩ B) 	 =	
n

n
( )

( )
A B

S
Ç

  = 3
36

			  ∴ P(A  ∪ B) 	 =	 P(A) + P(B) – P(A ∩ B)

				   =	 18
36

5
36

3
36

+ −   = 18 5 3
36
+ −  = 20

36

5

9

 = 
5
9

42.	 fy§fiu És¡f« AB  v‹f. C k‰W« D v‹gd ïU f¥gšfŸ ïU¡F« ïl§fŸ v‹f.

	

30° 45°
A

B

C D

20
0Û

	 nkY«, AB = 200 Û. ∠ACB = 30°,  ∠ADB = 45°
	 br§nfhz ΔBAC -š

		 tan30°	 =	
AB
AC

		  1
3

	 =	 200
AC

 ⇒AC = 200 3 	 ...(1)
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	 br§nfhz ΔBAD-š tan45° = AB
AD

		  1	 =	 200
AD

 ⇒ AD = 200 	 ...(2)

	 Now, CD = AC + AD = 200 3  + 200 	 [(1) , (2)-ÈUªJ]

	 CD = 200( 3  + 1) = 200 × 2.732 = 546.4
	 ïU f¥gšfS¡F ïilna cŸs bjhiyî 546.4 Û MF«. 

gFâ - IV

43. (m) �	PQR MdJ bfhL¡f¥g£l K¡nfhz« MF«. PQR v‹w K¡nfhz¤â‹ g¡f§fS¡F 
3
5

 msîila 

x¤j g¡f§fË‹ k‰bwhU K¡nfhz¤ij mik¥ngh«.

X

RQ
Q

1
Q

2
Q

3
Q

4
Q

5

P

P′

R′
RQ

P

P ′

R ′

cjÉ¥gl«

	 tiujÈ‹ gofŸ

	 1.	 VnjD« X® msit¡ bfh©L DPQR tiuf.

	 2. 	� QRv‹w nfh£L¤J©oš FW§nfhz¤ij V‰gL¤JkhW,  QX v‹w fâiu P v‹w Kid¥ òŸË¡F 

vâ® âirÆš tiuf.

	 3.	� QX-Æ‹ ÛJ Q1, Q2, Q3, Q4 k‰W« Q5 v‹w 5 òŸËfis ( 3
5

 -Æš 3 k‰W« 5 M»at‰¿š bgÇaJ 

5 v‹gjhš) QQ1 = Q1Q2 = Q2Q3 = Q3Q4 = Q4Q5  v‹wthW F¿¡fî«.

	 4.	 �Q5R -I ïiz¤J Q3-ÆÈUªJ (3-tJ òŸË, mjhtJ  3
5

-Æš 3 k‰W« 5 M»at‰¿š á¿aJ)  

Q5R-¡F ïizahf xU nfhL tiuf. ïJ QR-I R′-Æš rªâ¡»wJ.

	 5.	 R′ -ÈUªJ RP-¡F ïizahf tiua¥gL« nfhL QP-I P′-Æš rªâ¡»wJ.

		  DP′QR′ -Æ‹ g¡f§fŸ DPQR -‹ x¤j g¡f§fË‹ msÉš 5-š 3 g§F MF«.

		  DP′QR′ MdJ njitahd tobth¤j K¡nfhz« MF«.

(mšyJ)
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(M)	 Mu« = 5 br.Û.

	 t£l¤â‹ ika¤â‰F« btËÆš cŸs òŸË¡F« ïilna cŸs öu« = 10 br.Û.

		

A

B

O M
10 br.Û5 

br
.Û 8.7 br.Û

8.7 br.Û

A

B

cjÉ¥gl«

P
P O 10 br.Û

5 br.Û

	 tiuKiw :

	 go : 1	 O-it ikakhf¡ bfh©L, 5 br.Û. MuKŸs t£l« tiuf.

	 go : 2	�	 O ÉÈUªJ 10 br.Û bjhiyÉš P v‹w òŸËia¡ F¿¤J OP ia tiuf.

	 go : 3	� OP ¡F ika¡F¤J¡nfhL tiuf. mJ OP I  M -š rªâ¡f£L«.

	 go : 4	 �M I ikakhfî« MO Mukhfî« bfh©L tiua¥gL« t£lkhdJ Kªija t£l¤ij A k‰W« 

B Æš bt£L»wJ.

	 go : 5	� AP k‰W« BP ia ïiz¡fî«. AP k‰W« BP njitahd bjhLnfhLfŸ MF«. bjhLnfh£o‹ 

Ús« PA = PB = 8.7 br.Û.

	 rÇgh®¤jš :

	 ∆OPA Æš ÐOAP	 =	 90°; PA = OP OA2 2−

	 PA = 10 52 2−  = 	 100 25−  = 75 @ 	 8.7 br.Û. (njhuhakhf)

44.	 (m) 	 x 2 4 6 8

y = 
1
2

x 1 2 3 4
 

nkYŸs m£ltizÆÈUªJ x mâfÇ¡F« nghJ y í« mâfÇ¥gij fh©»nwh«. Mifahš ïJ 

ne®khW MF«.

eh« bgWtJ y α x (i.e.) y = kx ⇒ y
x

 = k, ï§F k  xU É»jrk kh¿ÈahF«.

m£ltizÆÈUªJ eh« bgWtJ  
1
2

2
4

3
6

4
8

1
2

= = = = = k.  

∴ eh« bgWtJ k = 
1
2

.

(2, 1), (4, 2), (6, 3) k‰W« (8, 4) v‹w òŸËfis F¿¡fî« k‰W« mitfis ïiz¡fî«.
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14 15 16

5

6

7

8

(6, 3)

(8, 4)

(4, 2)

(2, 1)

4

3

2

1

0 12    108642X′ X

Y

Y′

msî¤â£l« :
X m¢R = 1 br.Û = 2 myFfŸ
Y m¢R = 1 br.Û = 1 myF

y =
x

∴ cwî y = 
1
2

.x  gl¤âš cŸsthW ne®¡nfh£il btË¥gL¤J«.

gl¤âÈUªJ eh« fh©gJ,

(i) x = 9 vÅš y = 4.5	 (ii) y = 7.5 vÅš x = 15

(mšyJ)

(M)	 go 1 :  y = x2 – 4 v‹w rk‹gh£o‹ kâ¥òfis m£ltiz¥gL¤Jf.

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16
– 4 –4 –4 –4 –4 –4 –4 –4 –4 –4

 x2 – 4 12 5 0 –3 –4 –3 0 5 12

0 1

−6

−8

−2
−1

2

2

−4

−2−3−4−5−6−7

4

3

6

4

8

5

10

12

14

16

18

  6 7X′ X

Y′

Y

y 
= 

x2 
 –

 4

y =
 x +

 8

(3, 5)

(−2, 0)

(1, −3)

(−3, 5)

(−1, −3)

(0, −4)

(−4, 12) (4, 12)

(2, 0)

msî¤â£l« :
x m¢R: 1 br.Û = 1 myF
y m¢R: 1 br.Û = 2 myFfŸ
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	 go 2 :  	 x2  – x – 12	 =	 0 v‹w rk‹gh£o‹ Ô®î fh©gj‰F, KjÈš

			  y	 =	 x2 – 4 ÈUªJ

			  x2 – x – 12	 =	 0 I fÊ¡f nt©L«.

		 vdnt, 

			  x2 – 4	 =	 y
			  x2 – x – 12	 =	 0
			    (–)  (+)   (+)		  (–)
			  x + 8	 =	 y
			   y	 =	 x + 8   v‹gJ ne®¡nfh£o‹ rk‹ghL MF«.

	 go 3 :   y = x + 8 ne®¡nfh£o‹ kâ¥òfis m£ltiz¥gL¤Jf. 

x –4 –3 –2 –1 0 1 2 3 4
8 8 8 8 8 8 8 8 8 8

 x + 8 4 5 6 7 8 9 10 11 12

	 go 4 :  �y = x2 – 4 v‹w gutisa« k‰W« y = x + 8 v‹w ne®¡nfhL bt£L« òŸËfŸ (–3, 5) k‰W«  
(4, 12). ï¥òŸËfŸ x -Ma¤bjhiyîfŸ – 3 k‰W« 4 MF«. vdnt rk‹ghL  

x2–x – 12 = 0 -Æ‹ Ô®îfŸ – 3 k‰W« 4 MF«.
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