
gâî v©

fhy msî : 3.00 kÂ neu« ]	 	 [ bkh¤j kâ¥bg©: 90

bghJ¤ nj®î - 202212
M« tF¥ò

m¿îiufŸ:	(1)	� mid¤J Édh¡fS« rÇahf¥ 

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«.

gFâ - I (20 × 1 = 20)
F¿¥ò: (i) �  mid¤J Édh¡fS¡F« ÉilaË¡fî«.

               (ii)	� bfhL¡f¥g£LŸs eh‹F ÉilfËš Äfî« 

V‰òila Éilia¤ nj®ªbjL¤J¡ 

F¿p£Ll‹ ÉilÆidí« nr®¤J 

vGjî«. 

1.	 xU rkthŒ¥ò kh¿Æ‹ Ãfœjfî ml®¤â rh®ò 

f (x) = 
2 0

0

x x a≤ ≤

 otherwiseãw kâ¥òfS¡F

vÅš, a-‹ kâ¥ò :

	 (m)	 3	 (M)	 1	 (ï)	 4	 (<)	 2
2.	 X v‹gJ jÅÃiy rkthŒ¥ò kh¿ahf ïU¡F« 

nghJ Ñœ¡fhQ« T‰WfËš vJ jtwhdJ?

	 (m)	 limx→∞ F (x) = F (∞) = 1

	 (M)	0 ≤ F (x) ≤ 1 mid¤J x ∈ 
	 (ï)	 F(x) v‹gJ bkŒ kâ¥òila Fiwí« rh®ò

	 (<)	 lim
x→−∞  F (x) = F (– ∞) = 0

3.	 f (x) = 
x

x +1
vÅš, mj‹ tifpL:

	 (m)	 1
1x +

dx		  (M)	 −
+
1

1 2( )x
dx

	 (ï)	 −
+
1
1x

dx		  (<)	 1

1 2( )x +
 dx

4.	  x x( )1 99

0

1

−∫ dx-ï‹ kâ¥ò :

	 (m)	 1

10010
		  (M)	

1

11000

	 (ï)	 1

10001
		  (<)	 1

10100

[1]

5.	 cos–1 3

2







 -‹ Kj‹ik kâ¥ò :

	 (m)	
π
2

	 (M)	
π
3

	 (ï)	
5

6

π
	 (<)	

π
6

6.	 A = 2 3

5 2−









 k‰W« λA–1 = A vÅš, λ-‹ kâ¥ò:

	 (m)	 19	 (M)	 17	 (ï)	 21	 (<)	 14
7.	  x3 + px2 + qx + r,-¡F a, b k‰W« g v‹git 

ó¢áakh¡»fŸ vÅš  
1
α∑ -‹ kâ¥ò :

	 (m)	
q
r

	 (M)	 –
q
r

	 (ï)	 − q
P

 	 (<)	 − p
r

8.	 (1 + i)(1 + 2i)(1+ 3i) ... (1 + ni) = x + iy vÅš, 
2.5.10 ... (1 + n2)-‹ kâ¥ò :

	 (m)	 x2 + y2			   (M)	 1
	 (ï)	 1 + n2 			   (<)	 i
9.	 |3–x | + 9 v‹w rh®ã‹ Fiwªj kâ¥ò :

	 (m)	 6	 (M)	 0 	 (ï)	 9 	 (<)	 3

10.	 in
n=
∑

1

12

-‹ kâ¥ò :

	 (m)	 0	 (M)	 1	 (ï)	 –1	 (<)	 i

11.	 2 3 3 2 4i j k i j k i m j k� � � � � � � � �− + + + + +, ,  v‹w 

bt¡l®fŸ xU js bt¡l®fŸ vÅš, m-‹ kâ¥ò 

	 (m)	 2	 (M)	 3	 (ï)	 –2	 (<)	 –3
12.	 ika« (–3, –4) k‰W« Mu« 3 myFfŸ bfh©l 

t£l¤â‹ bghJ tot¢ rk‹ghL :

	 (m)	 x 2 + y2 – 6x + 8y – 16 = 0
	 (M)	x 2 + y2 – 6x – 8y + 16 = 0
	 (ï)	 x 2 + y2 + 6x – 8y + 16 = 0
	 (<)	 x 2 + y2 + 6x + 8y + 16 = 0

13.	
dy
dx

+ p (x) y = 0 -ï‹ Ô®î :

	 (m)	 x = ce– ∫pdy		  (M)	 y = ce∫pdx 
	 (ï)	 x = ce∫pdy 		  (<)	 y = ce– ∫pdx

fÂjÉaš (ÉilfSl‹)
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2� RuhÉ‹  fÂj«  12 M« tF¥ò  bghJ¤nj®î  nk - 2022 Édh¤jhŸ ÉilfSl‹

14.	 e x−
∞

∫ 3

0

 x2dx -‹ kâ¥ò :

	 (m)	
4

27
	 (M)	

7

27
	 (ï)	

2

27
	 (<)	

5

27

15.	 y = (x – 1)3 v‹w tistiuÆ‹ tisî kh‰w¥ 

òŸË :

	 (m)	 (1,0)			   (M)	 (0,0)

	 (ï)	 (1,1)			   (<)	 (0,1)

16.	
x y z− = = +

−
4

2 1

1

2
k‰W« 

x y z− = +
−

= −1

4

1

4

2

2
 

v‹w ïU ne®¡ nfhLfS¡F ïil¥g£l nfhz« :

	 (m)	
π
2

 	 (M)	
π
4

	 (ï)	
2

3

π
	 (<)	

π
3

17.	 ã‹tUgitfËš vJ N-‹ ÛJ X® <UW¥ò¢ 

braÈ MF«?
	 (m)	 bgU¡fš		  (M)	 tF¤jš

	 (ï)	 fÊ¤jš	 	 (<)	 mid¤J«

18.	 Ñœ¡fhQ« T‰WfËš vJ c©ikašy? 
	 (m)	� A v‹gJ n tÇiríila xU rJu mÂ 

k‰W« λ v‹gJ xU âirÆÈ vÅš  

Adj (λ A) = λn (Adj A).
	 (M)	�xU rk¢Ó® mÂÆ‹ nr®¥ò mÂ rk¢Óuhf 

ïU¡F«.

	 (ï)	� A(Adj A) = (Adj A) A = |A|I.
	 (<)	� xU _iyÉ£l mÂÆ‹ nr®¥ò mÂ  

_iyÉ£l mÂahf ïU¡F«.

19.	
dy
dx

+ Py = Q vD« neÇaš tif¡bfG¢ 

rk‹gh£o‹ bjhifp£L¡ fhuÂ sin x vÅš, 
P v‹gJ :

	 (m)	 tan x			   (M)	 log sin x 
	 (ï)	 cot x			   (<)	 cos x
20.	 x2 = 24y v‹w gutisa¤â‹ br›tfy Ús« :

	 (m)	 8	 (M)	 24	 (ï)	 6	 (<)	 12

gFâ - II
vitnaD« VG Édh¡fS¡F k£L« ÉilaË¡fî«. 

Édh v© 30 -¡F f£lha« ÉilaË¡fî«.

� 7 × 2 = 14

21.	 Ñœ¡fhQ« g©òfis ÃWîf : 

	 Re (z) = 
z z+

2
 k‰W« Im(z) = 

z z
i

−
2

22.	 2 – 3 -I _ykhf¡ bfh©l Fiwªjg£r 

goíl‹ É»jKW bfG¡fSila gšYW¥ò¡ 

nfhit¢ rk‹gh£il¡ fh©.

23.	 tan–1 3( ) -‹ Kj‹ik kâ¥ò fh©f.

24.	 y = x3 – 3x2 + x – 2 v‹w tistiu¡F, vªbjªj 

òŸËfËš tiua¥gL« bjhL nfhL y = x v‹w 

nfh£o‰F ïizahf ïU¡F«?

25.	 f(x) = x2 + 3x v‹w rh®ã‰F, x = 2 k‰W«  
dx = 0.1 vD« nghJ df -I fh©f.

26.	 y = Aex + Be–x, (A k‰W« B M»ait Vnj¢ir 

kh¿ÈfŸ) v‹w tistiufË‹ bjhF¥ã‹ 

tif¡bfG¢ rk‹ghL 
d y
dx

2

2 – y = 0 vd ÃWîf.

27.	 Ô®¡f : 
dy
dx

y

x
=

−

−

1

1

2

2
.

28.	 xU jÅÃiy rh®ò X -‹ Ãfœjfî Ãiw 

rh®ghdJ :

x 1 2 3 4 5 6
f (x) k 2k 6k 5k 6k 10k

vÅš, k-‹ kâ¥ig¡ fh©f.

29.	 X v‹gJ _‹W Óuhd ehza§fis xnu 

rka¤âš xU Kiw R©L« nghJ ÉG« ó¡fË‹ 

v©Â¡if v‹f. rkthŒ¥ò kh¿ahd X -ï‹ 

kâ¥òfisí« mj‹ ne®khW ã«g§fËš 

cŸs òŸËfË‹ v©Â¡ifiaí« fh©f.

30.	 Mâ¥òŸËÆÈUªJ 3x + 6y + 2z + 7 = 0 v‹w 

js¤â‰F cŸs bjhiî 1 vd ÃWîf.

gFâ - III
�vitnaD« VG Édh¡fS¡F ÉilaË¡fî«. Édh 

v© 40 -¡F f£lha« ÉilaË¡f nt©L«.

� 7 × 3 = 21

31.	 ã‹tU« mÂÆ‹ mÂ¤ju« 3 vd¡ fh£Lf. 
1 2 1

3 1 2

1 2 3

1 1 1

−
−
−
−



















 

32.	 ã‹tU« neÇa¢ rk‹gh£L¤ bjhF¥ig ne®khW 

mÂ fhzš Kiwia ga‹gL¤â Ô®¡f : 

5x + 2y = 3, 3x + 2y = 5.

33.	 10 – 8i, 11 + 6i M»a òŸËfËš v¥òŸË 
1 + i-¡F Äf mUfhikÆš ïU¡F«?
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34.	 2x3 – 9x2 + 10x = 3 v‹w rk‹gh£o‰F,1 xU  

_ybkÅš ãw _y§fis¡ fh©f.

35.	 2i j k� � �+ −  v‹D« Éir Mâ¥òŸË tÊahf¢ 

brašgL»wJ vÅš, (2, 0, –1) v‹w òŸËia¥ 

bghW¤J m›ÉirÆ‹ âU¥òÉirÆ‹ 

v©zsî k‰W« âir¡ bfhir‹fis¡ 

fh©f.

36.	 kâ¥ãLf :  lim
x

x
x x→∞

−
− +
2 3

5 3

2

2

37.	 kÅjÅ‹ ïu¤j¡ FHhÆ‹ (jkÅÆ‹) FW¡F 

bt£lhdJ t£l tot« vd¡ bfhŸf. xU 

nehahË¡F ïu¤j¡ FHhŒ ÉÇtiltj‰fhd 

kUªJ bfhL¡f¥g£LŸsJ. ïu¤j¡ FHhÆ‹ 

Mu« 2 Ä.Û ïÈUªJ 2.1Ä.Û Mf mâfÇ¡F« 

nghJ mj‹ FW¡F bt£o‹ gu¥ò njhuhakhf vªj 

msî mâfÇ¡F«?

38.	
sec tan

sec

x x
x1 2

0

3

+∫
π

dx = tan–1 (2) –
π
4

 vd¡ fh£Lf.

39.	  -‹ ÛJ * MdJ (a * b) = a + b + ab – 7 
vd tiuaW¡f¥g£lhš, * -‹ ÛJ milî 

bg‰WŸsjh? m›thbwÅš, 3* −





7

15
-I 

fh©f.

40.	 (–4, –2) k‰W« (–1, –1), v‹w òŸËfis 

É£l¤â‹ Kidfshf¡ bfh©l t£l¤â‹ bghJ¢ 

rk‹ghL x2 + y2 + 5x + 3y + 6 = 0 vd ÃWîf.

gFâ -IV
mid¤J Édh¡fS¡F« ÉilaË¡fî«.

� 7 × 5 = 35
41.	 (m)	� 3x+ y + z = 2 , x – 3y + 2z = 1,  

7x – y + 4z = 5 v‹w rk‹gh£L¤ 

bjhF¥ãid Ô®î fhz »uhkÇ‹ Éâia 

ga‹gL¤j ïayhJ. V‹?

(mšyJ)
	 (M)	�  f (x) = 4x6 – 6x4 v‹w rh®ã‰F ïlŠrh®ªj 

áWk kâ¥òfŸ  x = –1,  x = 1M»a 

òŸËfËš »il¡F« vd Ã%ã¡f.

42.	 (m)	� |z + i| = |z – 1| v‹w Ãgªjid¡F  

z = x + iy -‹ Ãak¥ghij x + y = 0 vd 

ÃWîf.

(mšyJ)

	 (M)	
f x

f x f a x
dx aa

( )

( ) ( )+ −
=∫ 2

0

 vd¡ fh£Lf.

43.	 (m)	� �FÉa« −( )2 0, k‰W« ïa¡Ftiu  
x = 2  cila gutisa¤â‹ rk‹ghL 
y2 = – 4 2 x vd¡ fh£Lf.

(mšyJ)

	 (M)	� cot–1(1) + sin–1 −






3

2
– sec–1 −( )2 -‹ 

kâ¥ò fh©f.

44.	 (m)	� NÇaÅÈUªJ óÄÆ‹ mâfg£r 

k‰W« Fiwªjg£r öu§fŸ Kiwna 
152 ×106 ».Û k‰W« 94.5 × 106 ».Û. 

ÚŸt£l¥ ghijÆ‹ xU FÉa¤âš 

NÇa‹ cŸsJ. NÇaD¡F« k‰bwhU 

FÉa¤â‰Fkhd öu« 575 × 105 ».Û. 

vd¡ fh£Lf.

(mšyJ)
	 (M)	 bt¡l® KiwÆš ÃWîf.

		  sin (A + B) = sin A. cos B + cos A. sin B.
45.	 (m)	� (2, 2, 1) k‰W« (9, 3, 6)  v‹w òŸËfŸ 

tÊahf¢ brštJ« 2x + 6y + 6z = 9. 
v‹w js¤â‰F br§F¤jhfî« cŸs 

js¤â‹ bt¡l® rk‹ghL (VnjD« xU 

tot«) mšyJ fh®Oáa‹ rk‹ghL 

fh©f.

(mšyJ)
	 (M)	� y = x2 k‰W« x = y2 v‹w tistiufS¡F 

ïil¥g£l nfhz« (1, 1) v‹D« 

òŸËÆš tan–1 3

4





  vd¡ fh£Lf.

46.	 (m)	� xU bjhl® rkthŒ¥ò kh¿ X -ï‹ gutš 

rh®ò :

			  F (x) = 

0 1

1

4 1 5

1 5

,

,

,

x
x

x
x

<
−

≤ ≤
>










			  vÅš (i) P(X < 3)    (ii) P (2 < X < 4)
			  (iii) P (3≤ X) fh©f.

(mšyJ)
	 (M)	� 3x – 2y + 6 = 0, x = –3, x = 1 k‰W« 

x  - m¢R M»at‰whš milgL« 

mu§f¤â‹ gu¥ò 
15

2
 vd¡ fh£Lf.
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47.	 (m)	�(1 + x2) 
dy
dx

= 1 + y2  v‹w tif¡bfG rk‹gh£o‹ Ô®î tan–1 y = tan–1 x + C mšyJ  

tan–1 x = tan–1 y + C vd ÃWîf.

(mšyJ)
	 (M)	�bkŒik m£ltizia¥ ga‹gL¤â p → (q → r) ≡ (p∧q) → r  vd ÃWîf.



ÉilfŸ

gFâ - I 

1.	 (M)	 1

2.	 (ï)	 F(x) v‹gJ bkŒkâ¥òila Fiwí« rh®ò

3.	 (<)	 1

1 2( )x +
 dx

4.	 (<)	 1

10100

5.	 (<)	
π
6

 

6.	 (m)	 19

7.	 (M)	 –
q
r

8.	 (m)	 x2 + y2

9.	 (ï)	 9

10.	 (m)	 0

11.	 (<)	 –3

12.	 (<)	 x 2 + y2 + 6x + 8y + 16 = 0

13.	 (<)	 y = ce– ∫pdx

14.	 (ï)	
2

27

15.	 (m)	 (1,0)

16.	 (m)	
π
2

 

17.	 (m)	 bgU¡fš

18.	 (m)	 A v‹gJ n tÇiríila xU rJu mÂ k‰W« λ v‹gJ xU âirÆÈ vÅš Adj (λ A) = λn (Adj A).
19.	 (ï)	 cot x
20.	 (M)	 24
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gFâ - II 
21.	 z = x + iy v‹f. ï§F x v‹gJ Re (z) k‰W«  y v‹gJ Im (z).

		  ãwF z 	 =	 x – iy
		  z + z 	 =	 x + iy + x – iy = 2x

		  \ z z+
2

	 =	 x

⇒		  z z+
2

	 =	 Re (z)

	 nkY«	  z – z 	 =	  x + iy – (x – iy) 
			   =	 x + iy – x + iy = 2iy

		  \ z z
i

-
2

	 =	 y

⇒		   z z
i

-
2

	 =	 Im (z)

22.	 2 + 3 gšYW¥ò nfhitÆ‹ xU _y« Mjyhš mjDila ïiz  2 – 3  í« mªj rk‹gh£o‰F xU 

_ykhF«.
	 \ _y§fË‹ TLjš 
			   =	2 + 3 + 2 – 3 = 4
	 _y§fË‹ bgU¡fš gy‹

			   =	(2 + 3 )(2 – 3 ) 
			   =	22 – ( 3 )2

	 		  =	4 – 3 = 1
	 vdnt Fiwªjg£r goíl‹ É»jKW bfG¡fisíila gšYW¥ò¡nfhit¢ rk‹ghL

	 x2 – x (_y§fË‹ TLjš) + _y§fË‹ bgU¡fš gy‹ = 0

	 ⇒	 x2 – x (4) + 1 	 =	0	 ⇒  x2 – 4x + 1 = 0

23.	 		 tan–1 ( 3 )	 =	 y v‹f.  vdnt,

		  tan y	 =	 3 . Mifahš, y = π
3

VbdÅš p
3

 ∈ 
−





π π
2 2

,

vdnt, tan–1 ( 3 ) ‹ Kj‹ik kâ¥ò π
3

MF«.

24.	 y = x v‹w ne®¡nfh£o‹ rhŒî 1 MF«. bfhL¡f¥g£l tistiu¡F tiua¥gL« bjhLnfhL, y = x  v‹w 

nfh£o‰F ïizahf ïU¡f nt©L« vÅš bjhLnfh£o‹ rhŒî« 1 vd ïU¡f nt©L«. 

		  Mfnt 
dy
dx

	 =	 3x2 – 6x + 1 = 1

	 ⇒	 3x2 – 6x	 =	 0
	 Mfnt, x = 0 k‰W« x = 2 

	� vdnt,  (0, –2) k‰W« (2, –4) v‹w òŸËfËš tiua¥gL« bjhLnfhL y = x v‹w nfh£o‰F ïizahf 

ïU¡F«. 
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25.	tifpL vL¡f,
	 	 df	 =	 (2x + 3) dx
		  x	 =	 2 vÅš,  dx = 0.1
	 	 df	 =	 (2(2) + 3) (0.1)  = 7(0.1)=0.7

26.	bfhL¡f¥g£l rh®ò  :  y = Aex + Be–x� ... (1)
	 rk‹ghL (1)-I ïUòwK«  x I¥ bghU¤J tif¡bfG fhz, eh« bgWtJ,

				
dy
dx

	 =	 Aex – Be–x� ... (2)

	 rk‹ghL (2)-I ïUòwK«  x I¥ bghU¤J tif¡bfG fhz, eh« bgWtJ,

				
d y
dx

2

2 	 =	 Aex + Be–x

	 ⇒	
d y
dx

2

2 	 =	 y

	 ⇒ 
d y
dx

2

2  – y  = 0 v‹gJ tif¡bfG¢ rk‹gh£o‹ Ô®thF«.

	 vdnt Ã%ã¡f¥g£lJ.

27.	 kh¿fis¥ ãÇ¡f »il¥gJ,

		
dy
y1 2−

	 =	
dx
x1 2−

		  sin–1y	 =	 sin–1 x + C

28.	 bfhL¡f¥g£l rh®ò Ãfœjfî Ãiw rh®ò v‹gjhš bkh¤j Ãfœjfî x‹whF«. mjhtJ ∑f(x) = 1.

	 bfhL¡f¥g£l jftšfËÈUªJ, k + 2k + 6k + 5k + 6k + 10k = 30k = 1 ⇒ k = 
1

30

29.	 _‹W Óuhd ehza§fŸ xU Kiw R©L« nghJ TWbtË

	 s = {HHH, HHT, THH, HTH, HTT, THT, TTH, TTT}
	 ï§F X v‹gJ ó¡fË‹ v©Â¡ifia F¿¡»wJ v‹f.
	 X (0 ó)	 =	 {HHH} = 1
	  X (1 ó)	 =	 {HHT, THH, HTH} = 3
	 X (2 ó¡fŸ)	 =	 {HTT, THT, TTH} = 3
	 X (3 ó¡fŸ)	 =	 {TTT} = 1
	 ∴ X vL¤J¡ bfhŸS« kâ¥òfŸ 0, 1, 2, 3.

rkthŒ¥ò kh¿ X ï‹ kâ¥òfŸ 0 1 2 3 bkh¤j«

ne®khW ã«g§fË‹ cW¥òfË‹ v©Â¡if 1 3 3 1 8
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30.	 Mâ¥òŸËÆÈUªJ js¤â‰fhf br§F¤J bjhiyî

		  δ	 =	
| |d

a b c2 2 2+ +

			   =	
| |7

3 6 2
2 2 2( ) + ( ) + ( )

 = 
| |7

9 36 4+ +

			   =	
| |7

49

7

7
=  = 1

	 vdnt Ã%ã¡f¥g£lJ.

gFâ - III 

31.	 A =  

1 2 1

3 1 2

1 2 3

1 1 1

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

v‹f.

	 A = 

1 2 1

3 1 2

1 2 3

1 1 1

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

® -
® -

® -
¾ ®¾¾¾

R R 3R

R R R

R R R

2 2 1

3

4 4 1

3 1
¾¾¾

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1

0 7 5

0 4 4

0 3 2

	 R R ÷43 3®
¾ ®¾¾¾¾

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1

0 7 5

0 1 1

0 3 2

R R 3R4 4 3® -
¾ ®¾¾¾¾¾

-
-
-

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1

0 7 5

0 1 1

0 0 1

	 R 7R R3 3 2® -
¾ ®¾¾¾¾¾¾

-
-

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1

0 7 5

0 0 2

0 0 1

R 2R R4 4 3® +¾ ®¾¾¾¾¾¾

-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1

0 7 5

0 0 2

0 0 0

	 filá rkhd mÂahdJ Ãiu VWgo tot¤âš mikªJŸsJ. _‹W mó¢áa Ãiufis cilaJ. 
	 \ r(A) = 3

32.	bjhF¥ã‹ mÂ tot« AX = B, ï§F A = 5 2

3 2









 , X = x

y








 , B = 3

5











	  |A| = 5 2

3 2
= 10 – 6 = 4 ≠ 0. vdnt A–1 fhz ïaY«, k‰W« A–1 = 

1

4

2 2

3 5

−
−









 .

	 X = A–1 B v‹w N¤âu¤ij¥ ga‹gL¤j¡ »il¥gJ

	 x
y









 = −

−



















 =

−
− +









 = −



1

4

2 2

3 5

3

5

1

4

6 10

9 25

1

4

4

16





 =

−

















= −









4

4

16

4

1

4
 

	 vdnt Ô®thdJ x = – 1, y = 4.
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33.	 bfhL¡f¥g£l òŸËfŸ A (10 – 8i), B (11 + 6i) k‰W« C (1 + i) MF«.

	 A k‰W« C ¡F ïil¥g£l öu«  10 8 1-( )- +( )i i

				   =	 10 8 1- - -i i  = 9 9- i

				   =	 9 92 2+ −( )  = 81 81+  = 2 81´ = 162

		 B k‰W« C ¡F ïil¥g£l öu«  11 6 1+( )- +( )i i

				   =	 11 6 1+ - -i i  = 10 5+ i

				   =	 10 52 2+  = 100 25+  = 125

	 Mifahš 125 162<  ⇒ B v‹gJ C ¡F mUfhikÆš ïU¡F«.

	 \ 11 + 6i , 1 + i ¡F mUfhikÆš ïU¡F«.

34.	  bfG¡fË‹ TLjš  
	 		2 – 9 + 10 – 3	 = 	 12 – 12 = 0 Mjyhš

	 ⇒	 x 	 =	 1 v‹gJ  f (x)- ‹ xU _y«

	 \ (x – 1) v‹gJ f (x)- xU fhuÂ

	 k‰w fhuÂia fhz  f(x)I x – 1 Mš tF¡f

				 

2	 –9	 10	 –3
0	   2	 –7	 3
2	 –7	   3	 0
0	   6	 –3	
2	 –1	   0

1

3

� [bjhFKiw tF¤jiy ga‹gL¤â]
			  f (x) 	 =	 (x–1) (x – 3) (2x – 1) = 0

	 ⇒  x – 1 = 0, x – 3 = 0 mšyJ 2x – 1 = 0

	 ⇒  x = 1, x = 3, x = 
1

2

	 vdnt _y§fŸ 1, 3, 
1

2
 MF«.

35.	 (2, 0, – 1) v‹w òŸËÆ‹ Ãiy bt¡l® A v‹gJ OA
� ���

 = 2 i k
∧ ∧

−  vÅš r
�

 = AO
� ���

 = − +
∧ ∧

2 i k .

	 bfhL¡f¥g£l Éir  F
�

 = 2 i j k
∧ ∧ ∧

+ −  vdnt âU¥òÉir

	 t r
i j k� � �

= × = −
−

∧ ∧ ∧

F 2 0 1

2 1 1

 = – i k
∧ ∧

− 2

	 Mfnt, âU¥òÉirÆ‹ v©zsî = | |− − =
∧ ∧
i k2 5   k‰W« âir¡bfhir‹fŸ − −1

5
0

2

5
, , MF«.

O

r

F

A (2,0,–1)
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36.	 lim
x

x
x x®¥

-
- +
2 3

5 3

2

2
 = lim1

0

2

2

2
3

1
5 3

x

x

x x
®

-

- +
� [bjhFâ k‰W« gFâia x2 š tF¡f]

			  	 =	
2 0

1 0 0

2

1

-
- +

=  = 2

37.	 		 r	 =	 2 Ä.Û   (bfhL¡f¥g£LŸsJ)

		  dr	 =	 (2.1 – 2) = 0.1 Ä.Û 
		  gu¥gsî	 =	 pr2

		  njhuhakhd gu¥ò dA	 =	 2pr dr =2p (2) (0.1)
			   =	 4p (0.1) = 0.4 p Ä.Û 2

38.	 I = sec tan

sec

x x
x
dx

1 2

0

3

+∫

π

 v‹f.

	 sec x = u v‹f. vdnt sec x tan x dx = du
	 x = 0 vÅš, u = sec 0 = 1 k‰W«

	  	 x	 =	
p
3

 vÅš

			  u	 =	 sec
p
3

= 2.

			  ∴ I 	=	
du
u

u
1 2

1
1
2

1

2

+
= −∫ [tan ]  = tan–1 (2) – tan–11 = tan–1 (2) – 

p
4

39.	 a * b = a + b + ab – 7 v‹gâš a + b, ab, – 7 v‹git bkŒba©fŸ k‰W« ït‰¿‹ TLjY« bkŒba©fŸ 

MF«. vdnt * X® <UW¥ò¢ braÈahF«.

	 3 * 
−





7

15
	 =	 3

7

15
3

7

15
7

1

5

− + −





− � [ï§F◘ a = 3, b = 
−7

15
]

		  =	 3
7

15

7

5
7- - -  

		  =	
45 7 21 105

15

− − −
= 

−88

15
	

∴ 3
7

15
*

−





	 =	
−88

15

40.	 (x1, y1) k‰W« (x2, y2) v‹w òŸËfis É£l¤â‹ Kidfshf¡ bfh©l t£l¤â‹ rk‹ghL

			  (x – x1) (x – x2) + (y – y1) (y – y2)	 =	 0
			  (x + 4) (x +1) + (y + 2) (y + 1)	 =	 0
			  x2 + x + 4x + 4 + y2 + y + 2y + 2	 =	 0
			  x2 +  y2 + 5x + 3y + 6	 =	 0
	 vdnt Ã%ã¡f¥g£lJ.
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gFâ - IV 
41.	 (m)	 �neÇaš rk‹gh£L¤ bjhF¥ãš cŸs bfG¡fŸ mÂahdJ rJu mÂahfî« ó¢áak‰w 

mÂ¡nfhit mÂahfî« ïUªjhš k£Lnk »uhkÇ‹ Éâ ga‹gL¤j¥gL«.

		  bfG¡fŸ mÂ

			 
3 1 1

1 3 2

7 1 4

−
−

	 =	 3 (–12 + 2) –1 (4 – 14)  + 1 (–1 + 21)
				    =	 3 (–10) –1 (–10) + 1 (20)
				    =	 – 30 + 10 + 20 = 0

		  ∴ bfG¡fŸ mÂ ó¢áa mÂ¡nfhitia bg‰WŸsJ.

		  ∴ »uhkÇ‹ Éâ ga‹gL¤j ïayhJ.

(mšyJ)

	 (M)	 x-I¥ bghU¤J tifÆl,

			   f ′(x)	 =	 24x5 – 24x3

				    =	 24x3 (x2 – 1)

				    =	 24x3 (x + 1) (x – 1)

			   f ′(x)	 =	 0 ⇒x = – 1, 0, 1.

		  Mfnt Ãiy v©fŸ  x = −1, 0, 1 MF«.

		  ï¥bghGJ, f ″(x) = 120x4 – 72 x2 = 24x2 (5x2 – 3)

		  ⇒ f ″(–1) = 48, f ″(0) = 0, f ″(1) = 48.

	�	  �f ″(–1) k‰W«  f ″(1)  M»ait Äif. Mfnt ïu©lh« tif¡bfG nrhjidÆ‹go, –1 k‰W« 1 
M»a òŸËfËš rh®ã‰F ïlŠrh®ªj áWk kâ¥òfŸ »il¡F«.

42.	 (m)	 ⇒	 |x + iy + i|	 =	 |x + iy –1|

			  ⇒	 |x + i (y + 1)|	 =	 |(x – 1) iy|

			  ⇒	  x y2 2 ( 1)+ + 	 =	 ( )x y− +1 2 2

			  ⇒ 	 x2 + (y + 1)2	 =	 (x – 1)2 + y2� [ïUòwK« t®¡fgL¤j »il¥gJ]

			  ⇒	  x y y2 2 2 1+ + + 	 =	 x x y2 22 1− + +

			  ⇒ 	 2y + 2x	 =	 0

			  ⇒ 	 x + y	 =	 0

				  vdnt fh®£Oáa‹ rk‹ghlhdJ x + y = 0

(mšyJ)
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	 (M)		  I	 =	
f x

f x f a x
dx

a ( )

( ) ( )+ −∫0
 v‹f.� ... (1)

		�   
0

a
∫  f (x)dx = 

0

a
∫ f (a –x)dx v‹gij (1)-š ga‹gL¤j¡ »il¥gJ, 

			   I	 =	
f a x

f a x f a a xa

( )

( ) ( ( ))

−
− + − −∫

0

dx

				    =	 f a x
f x f a x

dx
a ( )

( ) ( )

−
+ −∫0

� ... (2)

			   rk‹ghLfŸ (1)-« (2)-« T£l¡ »il¥gJ,

				    2I	 =	
f x

f x f a x
dx

a ( )

( ) ( )+ −∫0
  + f a x

f x f a x
dx

a ( )

( ) ( )

−
+ −∫0

					     =	
f x f a x
f x f a x

a
( ) ( )

( ) ( )

+ −
+ −∫

0

dx

					     =	 dx a
a

=∫0

			   vdnt eh« bgWtJ  	 I	 =	
a
2

43.	 (m)	 gutisa« ïl¥g¡f« âw¥òilaJ k‰W« rk¢Ó® m¢R  x - m¢rhfî« Kid (0,0) Mfî« ïU¡F«.

		  vdnt njitahd gutis¤â‹ rk‹ghL

	 (y – 0)2	 =	 – 4 2  (x – 0).

	 ⇒	 y2	 =	 – 4 2 x

	

x=
2

y

x

S −( )2 0,

A(0,0)

(mšyJ)

	 (M)		  cot–1(1)	 =	 x  v‹f.

			  ⇒ 	 cot x	 =	 1
			  ⇒	 tan x	 =	 1
			  ⇒	 tan x	 =	 tan p

4
			  ⇒ 	 x	 =	 p

4
� [ 

p
4

 ∈ −





π π
2 2

, ]

	 			  sin–1 −







3

2
	 =	 y  v‹f.
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			  ⇒	 sin y	 =	
− 3

2
 = –sin p

3

			  ⇒ 	 sin y	 =	 sin −





p
3

� [ sin(–θ) = –sin θ]

			  ⇒ 	 y	 =	 −p
3

				   sec–1( − 2 )	 =	 z v‹f
			

⇒ 	 sec z	 =	 − 2  ⇒ cos z = −1

2

 			  ⇒ 	 cos z	 =	 –cos p
4

			  ⇒ 	 cos z	 =	 cos p
p−



4

			  ⇒	 cos z	 =	 cos 3

4

p





 ⇒ z = 
3

4

p

			  ∴ cot–1(1) + sin–1 −







3

2
 – sec–1( − 2 )= p p p

4 3

3

4
− − = 3 4 9

12

p p p− −  = −10

12

5

6

p = 
−5

6

p

			∴   cot–1(1) + sin–1 −







3

2
 – sec–1( − 2 ) = 

−5

6

p

44.	 (m) 	 AS	 =	 94.5 × 106 ».Û, SA′ = 152×106 ».Û,�

SS′
 NÇa‹

óÄ

				    a + c	 =	 152 × 106

				    a – c	 =	 94.5 × 106

			   fÊ¡f 2c = 57.5 × 106 = 575 × 105 ».Û,

			   k‰bwhU FÉa¤âÈUªJ NÇaD¡F cŸs öu« SS′= 575×105 ».Û,

(mšyJ)
	 (M)	

B

A

XM
L

O

Y

B
A

			�  a�
� ���

= OA  k‰W« b�
� ���

= OB  v‹gd myF bt¡l®fŸ v‹f k‰W« mitfŸ nfhz§fŸ A, B it 

x-m¢á‹ Äifíl‹ V‰gL¤J»‹wd.

			  AL k‰W« BM ⊥r ÈUªJ x-m¢R vDkhW tiuf. 

			   vdnt | |OL
� ���

	 =	 OA A
� ���

cos

	 ⇒		   OL OA
� ��� � ��� � �= =| | cosi ia	 =	 OA A

� ��� � �i i= cos

			   | |LA
� ���

	 =	  OA A
� ���

sin
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	 ⇒		   LA OA
� ��� � ��� � � �= = - = -| | sin ( ) sinj j ja a	 =	 OA A  A

� ��� � � �j j j= −( ) = −sin sin

� [ LA
� ���

 m¢á‹ vâ® âirÆš cŸsJ]

			   a� 	 =	 OA OL LA
� ��� � ��� � ��� � �= + = −cos sinA Ai j � ...(1)

			 
mij nghy b� 	 =	 OB OM MB

� ��� � ���� � ��� � �= + = +cos sinB Bi j � ...(2)

			   ï§F a b� �´ 	 =	 | | | | sin( ) sin ( )a b k k� � � �A B A B+ = + � ...(3)

� [| | | | ]a b� �= =1

			   nkY« a b� �´ 	 =	
i j k� � �

cos sin

cos sin

A A

B B

− 0

0

				    =	 i j k� � �( ) ( )0 0− +  (cos A sin B + sin A cos B)

				    =	 (sin A cos B + cos A sin B) k� � ...(4)

	 (3) k‰W« (4) I ga‹gL¤j, 

	 sin(A + B) = sin A cos B + cos A sin B

	 vdnt Ã%ã¡f¥g£lJ.

45.	 (m) 	 	bfhL¡f¥g£l js« òŸËfŸ a
�

 =  2 2i j k� � �+ +  k‰W« b
�

 = 9 3 6i j k� � �+ + tÊ¢ brš»wJ.
			   bfhL¡f¥g£l js¤â‹ rk‹ghL  2x + 6y + 6z = 9. ïij ï›thW vGjyh«  r i j k

� � � �⋅ + +( )2 6 6  = 9.
			�   bfhL¡f¥g£l js« 2 6 6i j k� � �+ + –¡F br§F¤J Mjyhš, njitahd js« c

�
 = 2 6 6i j k� � �+ + -¡F 

ïiz. Mifahš ïu©L òŸË tÊ¢ bršY« k‰W« bt¡lU¡F ïizahd js¤â‹ bt¡l® 

rk‹gh£o‹ JizayF tot« r
�

 =	a
�

 + s ( )b a
� � �

− + tc , s, t ∈ R

			   r
�

 = 	2 2i j k� � �+ +  + s ( )7 5i j k� � �+ + + t ( 2 6 6i j k� � �+ + ), s, t ∈ R

			   js¤â‹ fh®Oáa‹ rk‹ghL

				  

x x y y z z
x x y y z z
c c c

− − −
− − −

1 1 1

2 1 2 1 2 1

1 2 3

	 =	0

			   ⇒	
x y z− − −2 2 1

7 1 5

2 6 6

	 =	0

			   ⇒ 	(x–2)(6–30) – (y–2)(42–10) + (z–1)(42–2)	 =	0
			   ⇒	 (x – 2)(–24) – (y – 2)(32) + (z – 1)(40)	 =	0
			   ⇒	 –24x + 48 – 32y + 64 + 40z – 40	 =	0
			   ⇒ 	 –24x – 32y + 40z + 72	 =	0
		  ¸ – 8 »il¥gJ,  3x + 4y – 5z – 9 = 0 v‹gJ fh®Oáa‹ tot«.
	 \ bt¡l® rk‹gh£o‹ JizayF tot« r i j k.

�� � � �
3 4 5+ −( )= 9.
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(mšyJ)

	 (M)	 ï¥bghGJ eh« tistiufË‹ rhŒîfis¡ fh©ngh«.

			    y = x2, v‹w tistiuÆ‹ rhŒî m1 
v‹f.

				    m1	 =	
dy
dx

= 2x

			   x = y2 v‹w tistiuÆ‹ rhŒî m2 v‹f.

				    m2 	 =	
dy
dx y

= 1

2

			   (0,0) k‰W« (1,1)  v‹w òŸËfËl¤J tistiufS¡»il¥g£l nfhz§fŸ θ1 k‰W« θ2 v‹f. 

			�   (0,0) v‹w òŸËÆš, tan θ1 = 
2

1

2

1 2
1

2

x
y

x
y

−

+ 





-I fz¡»L« nghJ gFâÆš 0 × ∞ v‹w nju¥bgwhj 

tot¤ij¥ bgW»nwh«. vdnt, eh« všiy fhQ« Kiwia ga‹gL¤Jnth«.

	

0 0.2 0.60.4 0.8 1

0 4.

0 0.

0 2.

0 2.

0 4.0 6.0 8.

0.2

0.4

0.6

0.8

1

1.2

( , )0 0

( , )11

y x 2

1

2

x y 2

x

y

θ

θ

			   tan θ1	 =	 lim
( , ) ( , )x y → 0 0

 
2

1

2

1 2
1

2

x
y

x
y

−

+ 





= lim
( )( , ) ( , )x y

xy
y x→

−
+0 0

4 1

2
 = ∞

		  ⇒	 θ1	 =	 tan–1 (∞) = 
π
2

			  (1,1) v‹w òŸËÆš, m1 = 2, m2 = 
1

2
,

			   tan θ1	 =	
2

1

2

1 2
1

2

−

+ 



( )

 = 
3

4

		  ⇒	  	 θ2	 =	 tan–1 3

4





 	 vdnt Ã%ã¡f¥g£lJ.
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46.	 (m)	 (i)	 P(X < 3)	 =	 P(X ≤ 3) = F(3) =  
3 1

4

1

2

− = � (F (x) bjhl®¢áahf ïU¥gjhš).

				    (ii)	 P(2 < X < 4)	 =	 P(2 ≤  X ≤ 4) = F(4) – F(2) = 
3

4

1

4

1

2
− =

				    (iii)	 P(3 ≤ X) 	 =	 P(X ≥ 3)  = 1 – P (X < 3)= 1 – 
1

2

1

2
=

(mšyJ)
	 (M)	 bfhL¡f¥g£l nfh£o‹ rk‹ghL 3x – 2y + 6 = 0

		  2y = 3x + 6 ⇒ y = 
3 6

2

x +
� x 0 –2

y 3 0

	

– 3

(–2,0)

(0,3)

1 x

y

		  \ gu¥ò = − +
−

−

−
∫ ∫ydx ydx
3

2

2

1

� [ x - m¢R¡F Ñœ cŸs gu¥ò ]

		  =	
− + + +

−

−

−
∫ ∫

1

2
3 6

1

2
3 6

3

2

2

1

( ) ( )x dx x dx

		  =	
− +













+ +










−

−

−

1

2

3

2
6

1

2

3

2
6

2

3

2
2

2

1
x x x x

		  =	 − −





− −











+ +





− −


1

2

12

2
12

27

2
18

1

2

3

2
6

12

2
12








		  =	 − − − −











+ +





− −( )





1

2
6

27 36

2

1

2

3 12

2
6( )  = − − +





+ +





1

2
6

9

2

1

2

15

2
6

		  =	 -
-é

ëê
ù
ûú

+ é
ëê

ù
ûú

= + = =
1

2

3

2

1

2

27

2

3

4

27

4

30

4

15

2

	 \ A = 7.5 r.myFfŸ
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47.	 (m)	 (1 + x2) 
dy
dx

= 1 + y2.� ... (1)

		  bfhL¡f¥g£l rk‹gh£o‹ kh¿fis¥ ãÇ¤J

			 
dy
y1 2+

	 =	
dx
x1 2+

   vd vGjyh«.� ... (2)

		  rk‹ghL (2)-‹ ïUg¡fK« bjhifÆl¡ »il¥gJ tan–1 y =  tan–1 x + C.� ... (3)

		  ⇒ tan–1 y – tan–1 x = C.

	 	  ïJnt  njitahd Ô®î MF«.

(mšyJ)
	 (M)

p q r q → r p → (q → r) p ∧ q (p ∧ q) → r

T T T T T T T

T T F F F T F

T F T T T F T

T F F T T F T

F T T T T F T

F T F F T F T

F F T T T F T

F F F T T F T

		  ∴ p → (q → r) ≡ (p ∧ q) → r
		  vdnt Ã%ã¡f¥g£lJ.


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