
RuhÉ‹  fÂj«  11 M« tF¥ò   cldo¤ nj®î   #]iy - 2023Édh¤jhŸ ÉilfSl‹� 1 

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

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

ÉilÆidí« nr®¤J vGjî«. 

1.	 n[(A × B) ∩ (A × C)] = 8 k‰W« n(B ∩ C) = 2,  vÅš n(A) v‹gJ :
(m)	 6	 (M)	 4	 (ï)	 8	 (<)	 16

2.	 n cW¥òfŸ bfh©l xU fz¤â‹ Ûjhd j‰R£L¤ bjhl®òfË‹ v©Â¡if :

(m)	 2
2

2
( )n n+

	 (M)	 2n2 – n	 (ï)	 2n	 (<)	 2 – n

3.	 x2 + px + 8 = 0 -‹ _y§fË‹ ntWghL 2 vÅš p -‹ kâ¥òfŸ :

(m)	 ± 4	 (M)	 ± 5	 (ï)	 ± 6	 (<)	 ± 7

4.	 (x + 3)4 + (x + 5)4 = 16 -‹ _y§fË‹ v©Â¡if :

(m)	 4	 (M)	 2	 (ï)	 3	 (<)	 0

5.	 sin θ = – 3
2

-‹ Kj‹ik¤ Ô®î :

(m)	 θ = 
π
6

	 (M)	 θ =
−π
6

	 (ï)	 θ = 
π
3

	 (<)	 θ = – 
π
3

6.	 x2 + ax + b = 0, ï‹ _y§fŸ tan a  k‰W« tan b  vÅš 
sin
sin sin

α β
α β

+( )
-‹ kâ¥ò :

(m)	
b
a

	 (M)	
a
b

	 (ï)	 –
a
b

	 (<)	 –
b
a

7.	 všyh« x‰iw v©fshf¡ bfh©l 5 ïy¡f v©fË‹ v©Â¡if :

(m)	 25	 (M)	 55	 (ï)	 56	 (<)	 625

8.	  (n–1)Cr + (n–1)C(r– 1) v‹gJ :

(m)	 (n +1)Cr 	 (M)	 (n–1)Cr 	 (ï)	 nCr	 (<)	 nCr–1
9.	 ïU v©fË‹ T£L¢ ruhrÇ a k‰W« bgU¡F¢ ruhrÇ g vÅš,

(m)	 a ≤ g 	 (M)	 a ≥ g	 (ï)	 a = g 	 (<)	 a > g

[1]

11M« 

tF¥ò Part - III
fhy msî : 3.00 kÂ neu«]	 fÂj« (ÉilfSl‹)	 [bkh¤j kâ¥bg©fŸ : 90

gâî v©

cldo¤ nj®î - #]iy - 2023
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2 � RuhÉ‹  fÂj«  11 M« tF¥ò  cldo¤ nj®î   #]iy - 2023 Édh¤jhŸ ÉilfSl‹

10.	x + (2k – 7)y + 3 = 0 k‰W« 3kx + 9y – 5 = 0 ï›ÉU nfhLfŸ br§F¤jhdit vÅš, k -‹ kâ¥ò :

(m)	 k = 3	 (M)	 k = 
1
3

	 (ï)	 k = 
2
3

	 (<)	 k = 
3
2

11.	A = 
0

0
0

a b
a c
b c

−
−

−

















 v‹w mÂ¡nfhitÆ‹ kâ¥ò :

(m)	 –2abc 	 (M)	 abc 	 (ï)	 0 	 (<)	 a2 + b2 + c2 

12.	A =
1 1
2 1

−
−









 , B =

a
b

1
1−









 k‰W« (A + B)2 = A2 + B2, vÅš a, b -‹ kâ¥òfŸ :

(m)	 a = 4, b = 1 	 (M)	 a = 1, b = 4 	 (ï)	 a = 0, b = 4 	 (<)	 a = 2, b = 4

13.	 a i j k b i x j k c i j k
→ ∧ ∧ ∧ → ∧ ∧ ∧ → ∧ ∧ ∧

= + + = + + = − +, ,2 4 k‰W« a b c
→ → →

⋅ × =( ) 70 , vÅš x kâ¥ò :
(m)	 5 	 (M)	 7 	 (ï)	 26 	 (<)	 10 

14.	 lim
x

x
→

 
3

 = 

(m)	 2			   (M)	 3

(ï)	 kâ¥ò »il¡f¥ bgwhJ		  (<)	 0

15.	 lim
x

x xa b
x→

−
0

 = 

(m)	 log (ab)	 (M)	 log 
a
b





 	 (ï)	 log 

b
a





 	 (<)	

a
b

16.	 f(x) = |x –1| + |x – 3 | + sin x vD« rh®ò R -š cŸs tifikahfhj òŸËfË‹ v©Â¡if :

(m)	 3 	 (M)	 2 	 (ï)	 1 	 (<)	 4

17.	 f x dx g x c( ) ( ) ,= +∫  vÅš, f x g x dx( ) ( )′∫ =

(m)	 f x dx( )( )∫
2 	 (M)	 f x g x dx( ) ( )ò 	 (ï)	 ′∫ f x g x dx( ) ( ) 	 (<)	 ( ( ))g x dx2ò

18.	
dx
ex −∫ 1

 =

(m)	 log |ex| – log |ex–1| + c		  (M)	 log |ex| + log |ex – 1| + c

(ï)	 log |ex–1| – log |ex| + c		  (<)	 log |ex + 1| – log |ex| + c
19.	{1, 2, 3,..., 20}, v‹w fz¤âÈUªJ xU v© nj®ªbjL¡f¥gL»wJ. mªj v© 3 mšyJ 4 Mš tFgLtj‰fhd 

Ãfœjfî :

(m)	
2
5

	 (M)	 1
8

	 (ï)	 1
2

	 (<)	
2
3

20.	g¤J ehza§fŸ R©L« nghJ FiwªjJ 8 jiyfŸ »il¥gj‰fhd Ãfœjfî :

(m)	
7
64

	 (M)	
7
32

	 (ï)	
7

16
	 (<)	

7
128
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RuhÉ‹  fÂj«  11 M« tF¥ò   cldo¤ nj®î   #]iy - 2023Édh¤jhŸ ÉilfSl‹� 3 

gFâ - II
F¿¥ò : �vitnaD« VG Édh¡fS¡F ÉilaË¡fî«. Édh v© 30 -¡F f£lhakhf ÉilaË¡fî«.� 7 × 2 = 14

21.	 f k‰W« g v‹w ïU rh®òfŸ R -ÈUªJ R -¡F f (x) = 3x – 4 k‰W« g (x) = x2 + 3 vd tiuaW¡f¥gL»wJ vÅš, 

gof k‰W« fog fh©f.

22.	23x < 100 -‹ Ô®it   (i) x ∈N	 (ii) x ∈ Z ¡F fh©f.

23.	5 br.Û Mu«, ika¡nfhz« 15°-I bfh©l t£l ÉšÈ‹ Ús« fh©f.

24.	v¤jid 3- ïy¡f x‰iw¥gil v©fis 0, 1, 2, 3, 4, 5 v‹w ïy¡f§fis¥ ga‹gL¤â, 
(i) 	 ïy¡f§fŸ âU«g tuhkš	 (ii)	 ïy¡f§fŸ âU«g tUkhW fhzyh«.

25.	3x + 2y + 9 = 0 k‰W« 12x + 8y – 15 = 0 M»ait ïiznfhLfŸ vd¡ fh£Lf.

26.	  A = 
sin

cot

2

2

1

0

θ

θ













, B = 
cos2

2

0

1

θ

θ−











cosec

 k‰W« C = 
0 1
1 0

−
−









 vÅš A + B + C I¡ fh©f :

27.	fz¡»Lf : lim
x

x
x→

−
−1

3 1
1

.

28.	kâ¥ãLf : 
sin

cos
x
x
dx2∫

29.	ïu©L g¤J %ghŒ, 4  üW %ghŒ k‰W« 6 IüW %ghŒ jhŸfŸ xUt® gh¡bf£oš cŸsJ. rkthŒ¥ò KiwÆš 
2 jhŸfŸ vL¡f¥gL»‹wd. m›Éu©L jhŸfŸ üW %ghŒ jhŸfshf ïU¥gj‰F¢ rhjf É»j« k‰W« mj‹ 

Ãfœjfî v‹d?

30.	y = esin x, vÅš dy
dx

fh©f.

gFâ - III

�F¿¥ò : vitnaD« VG Édh¡fS¡F ÉilaË¡fî«. Édh v© 40 -¡F f£lhakhf ÉilaË¡fî«.� 7 × 3 = 21

31.	A = {a, b, c}, k‰W« R = {(a, a) (b, b) (a, c)} v‹f. bjhl®ò R I (i) j‰R£L (ii) rk¢Ó® (iii) fl¥ò (iv) rkhd¤ bjhl®ò 

vd cUth¡f R -cl‹ nr®¡f nt©oa Fiwªjg£r cW¥òfis vGJf.

32.	 x x
1
2

1
2

2 9
2+





 =− , vÅš x > 1-¡F x x

1
2

1
2−







−  -‹ kâ¥ig¡ fh©f.

33.	 nPr = 720, nCr = 120, vÅš, n, r I¡ fh©f.

34.	Kjš 10 Äif KG v©fËš ïUªJ xU v© nj®ªbjL¡f¥gL»wJ. mªj v© ïu£il¥gilahf ïU¥gj‰fhd 

Ãfœjfit¡ fh©f.

35.	 0 3
2

, −



  , (1, –1) k‰W« 2 1

2
,−



 v‹w òŸËfŸ xU nfhlik¥ òŸËfŸ vd¡ fh£Lf.

36.	 (– 3, 0), (3, 0), (0, k) v‹w c¢á¥òŸËfis¡ bfh©l K¡nfhz¤â‹ gu¥ò 9 rJu myFfŸ vÅš, k -‹ kâ¥ig¡ 

fh©f.

37.	vªjbthU bt¡l® r
�

-¡F« r r i i r j j r k k
� � � �

� � � � �
�

= ⋅( ) + ⋅( ) + ⋅( )  vd ÃWîf.

38.	 f (x) = 1 2− x v‹w rh®ã‹ bjhl®¢á¤ j‹ikia MuhŒf.

39.	 f ′(x) = 3x2 – 4x + 5 k‰W« f (1) = 3 vÅš, f (x)-I¡ fh©f.

40.	 tan 165°-‹ kâ¥ò fh©f.
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4 � RuhÉ‹  fÂj«  11 M« tF¥ò  cldo¤ nj®î   #]iy - 2023 Édh¤jhŸ ÉilfSl‹

gFâ - IV

F¿¥ò : mid¤J Édh¡fS¡F« ÉilaË¡fî«.� 7 × 5 = 35

41.	 (m)	� A × A fz¤âš 16  cW¥òfŸ cŸsd. S = {(a, b) ∈ A × A:  a < b} v‹w fz¤âš cŸs ïU cW¥òfŸ 
(–1, 2) k‰W« (0, 1) vÅš S ïš cŸs ÛjKŸs cW¥òfis¡ fh©f.

	 (mšyJ)

	 (M)	 kâ¥ãLf : lim
x

x x
x x→

− +
− +3

2

3
6 5
8 7  

42.	 (m)	 log2 x + log4 x + log16 x = 
7
2

 vÅš, x-‹ kâ¥ig¡ fh©f.

(mšyJ)
	 (M)	� 2 4 3 4 9i j k i j k� � � � � �+ + + +, k‰W« 10 6i j k� � �- +  v‹w bt¡l®fis Ãiy bt¡l®fshf¡ bfh©l òŸËfŸ xU 

br§nfhz K¡nfhz¤ij mik¡F« vd ÃWîf.

43.	 (m)	 nCr + nCr – 1 = n + 1Cr vd ÃWîf.

	 (mšyJ)

	 (M)	 sin y = x sin(a + y), vÅš, 
dy
dx

a y
a

=
+( )sin

sin

2

vd Ã%ã¡f. ï§F a ≠ nπ. 

44.	 (m)	 ne¥ãaÇ‹ N¤âu¤ij vGâ ÃWîf.

	 (mšyJ)
	 (M)	 kâ¥ãLf :  

sin cos
sin cos
x x
x x

dx+
−∫

45.	 (m)	 x xU njitahd msÉyhd bgÇa v© vÅš, x x33 336 3+ − +  -‹ kâ¥ig njhuhakhf 
1
2x

 vd ÃWîf.

(mšyJ)

	 (M)	
b c a c a b
b c c a b a
c b c a a b

+ − −
− + −
− − +

= 8 abc vd fhuÂ¤ nj‰w¤ij¥ ga‹gL¤â ÃWîf.

46.	 (m)	 θ + ϕ = α k‰W« tan θ = k tan ϕ vÅš sin (θ − ϕ) = 
sin cos cos sin
sin cos cos sin

θ φ θ φ
θ φ θ φ

−
+

=
−
+

k
k

1
1

 sin α vd ÃWîf.

(mšyJ)

	 (M)	 y = e xtan−1
vÅš (1 + x2) y″ + (2x –1)y′ = 0 vd¡ fh£Lf.

47.	 (m)	 �x + y = 5,v‹w nfh£o‹ ÛJ mikí« 4x + 3y – 12 = 0 v‹w nfh£oÈUªJ 2 myFfŸ bjhiyÉš cŸs 

òŸËfis¡ fh©f.

(mšyJ)

	 (M)	� xU gfilia xU Kiw cU£L« nghJ xU x‰iw¥gil v© »il¡F« vÅš 5 »il¥gj‰fhd Ãfœjfî 

v‹d? 
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RuhÉ‹  fÂj«  11 M« tF¥ò   cldo¤ nj®î   #]iy - 2023Édh¤jhŸ ÉilfSl‹� 5 

ÉilfŸ

gFâ - I

1.	 (M)	 4

2.	 (M)	 2n2 – n

3.	 (ï)	 ± 6

4.	 (m)	 4

5.	 (<)	 θ = – 
π
3

6.	 (ï)	 –
a
b

7.	 (M)	 55

8.	 (ï)	 nCr
9.	 (M)	 a ≥ g
10.	 (m)	 k = 3
11.	 (ï)	 0
12.	 (M)	 a = 1, b = 4 
13.	 (ï)	 26
14.	 (ï)	 kâ¥ò »il¡f¥bgwhJ

15.	 (M)	 log 
a
b







16.	 (M)	 2

17.	 (m)	 f x dx( )( )∫
2

18.	 (ï)	 log |ex–1| – log |ex| + c

19.	 (ï)	 1
2

20.	 (<)	
7

128

gFâ - II
21.	 (g o f)(x) = g(f(x)) = g(3x – 4) = (3x – 4)2 + 3 = 9x2 – 24x + 19
	 (f o g)(x) = f(g(x)) = f(x2 + 3)=3(x2 + 3) – 4 = 3x2 + 5.
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22.	 23x < 100
	 (i)	 x ∈ N vÅš

		  ⇒	 23x	 <	100 ⇒ x < 100
23

		  ⇒	 x	 <	4.348 

		  ⇒	 x	 =	1, 2, 3,4
		  Ô®îfz« {1, 2, 3,4}
	 (ii)	 x ∈ Z vÅš x < 4.348
		  ⇒ 	 x	 =	{…… −4, −3, −2, −1, 0, 1, 2, 3}

23.	 ÉšÈ‹ Ús« s, Mu« r, ika¡nfhz« θ vÅš, s = rθ

	 	 θ	 =	 15° = 15 × 
π π

180 12
= Miua‹fŸ

		  s	 =	 rθ ⇒  s = 5 × π π
12

5
12

= br.Û

24.	 (i)	 ïy¡f§fŸ âU«g tuhkš (0, 1, 2, 3, 4, 5)

		 x‰iw¥gil v©fis ga‹gL¤j

		

üWfŸ g¤JfŸ x‹WfŸ

4 4 3

				  x‹wh«  ïl« 	 =	 3 tÊfËš (1,3,5)
				  g¤jh« ïl« 	 = 	4 tÊfËš 

				  üwh« ïl« 	 = 	4 

		 (0, x‹wh« ïl ïy¡f« jÉu)
		 	bgU¡fÈ‹ mo¥gil¡ bfhŸifÆ‹ go 

		 = 3 × 4 × 4
		 = 48 tÊfËš x‰iw v©fis mik¡fyh«.

	(ii)	 ïy¡f§fŸ âU«g tUkhW (0, 1, 2, 3, 4, 5)

			
üWfŸ g¤JfŸ x‹WfŸ

5 6 3

  1« ïl¤ij Ãu¥òtj‰F njitahd tÊfŸ   = 3 

10« ïl¤ij Ãu¥òtj‰F njitahd tÊfŸ   =  6

100« ïl¤ij Ãu¥òtj‰F njitahd tÊfŸ = 5
∴ bgU¡fÈ‹ mo¥gil¡bfhŸifÆ‹go  = 3 × 6 × 5 = 90 tÊfŸ
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25.	 ïu©L nfhLfË‹ rk‹ghLfŸ bghJ toÉš Ñœf©lthW mikí« vÅš

		 a1x + b1y + c1	 =	 0 (m) a2 x + b2 y + c2= 0

		
a
a

b
b

1

2

1

2

= 	 =	
a
a

b
b

1

2

1

2

=  (m)  = a1b2 = a2 b1

bfhL¡f¥g£l nfhLfŸ 

		 3x + 2y + 9 	 =	 0 (m)  12x + 8y – 15 = 0 

		
3

12
2
8

=	 =	
3

12
2
8

= ⇒ 
1
4

1
4

==
1
4

1
4

=

∴ ïu©L ne®¡nfhLfS« x‹W¡bfh‹W ïizahF«.

26.	 tiuaiw¥go _‹W mÂfË‹ TLjš

	 A + B + C = 
sin cos

cot

2 2

2 2

0 1 0 1

1 0 1 0

1 0
2 1

θ θ

θ θ

+ + + −

− − + +













=
−











cosec

27.	 lim lim
x x

x
x

x
x→ →

−
−

= −
−1

3

1

3 31
1

1
1  = 3(1)3−1 = 3.

28.	 bfhL¡f¥g£lJ : sin
cos

x
x
dx2∫  = sin

cos cos
x
x x

dx⋅∫
1  = ∫tan x sec xdx = sec x + c.

29.	 S v‹gJ TWbtË v‹f. 

	 A v‹gJ 2 üW %ghŒ¤ jhŸfis vL¡F« Ãfœ¢á v‹f.

	 vdnt n(S) = 12c2 = 66, n(A) = 4c2 = 6 k‰W« n A( )  = 66 – 6 = 60

	 A -É‰F rhjfkhd É»j« 6: 60 mjhtJ  A É‰F rhjfkhd É»j«   1: 10, k‰W« P (A) = 1
11

30.		  u 	 =	 sin x   vd vL¤J¡ bfh©lhš

		  y	 =	 eu

	 	 dy
dx

	 =	
d e
du

du
dx

u( ) ×

			   =	 eu × cos x = cosxesin x

gFâ - III

31.	 (i)	 ⇒ R = {(a, a), (b, b), (c, c)} xU j‰R£L Mf ïU¡f Koí«. (c,c) v‹w cW¥ò R -š nr®¡f¥gl nt©L«. 

	 (ii)	 R = {(a, a), (b, b), (a, c)} cl‹ (c,a) nr®¤jhš mJ xU rk¢Ó® bjhl®ò cilajhF«.

	 (iii)	 R = {(a, a), (b, a), (a, c)} xU fl¥ò¤ bjhl®ò MF«.

	 (iv)	� R xU rkhd¤ bjhl®ò Mf ïU¡f mJ xU j‰R£L, rk¢Ó®, fl¥ò bjhl®ò Mf ïU¡f nt©L«. vdnt 

Fiwªj g£r cW¥òfŸ (c, c ) k‰W« (c, a)
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32.	 x x
1
2

1
2

2 9
2+( ) =−

 vd¡ bfhL¡f¥g£LŸsJ.

⇒	
x x x x a b a b ab

1
2

2
1

2

2 1
2

1
2

2 2 22 9
2

2( ) +( ) + ( )( ) = +( ) = + +é
ë

ù
û

- -


	 =	x x x x a b a b ab
1
2

2
1

2

2 1
2

1
2

2 2 22 9
2

2( ) +( ) + ( )( ) = +( ) = + +é
ë

ù
û

- -
�x x x x a b a b ab

1
2

2
1

2

2 1
2

1
2

2 2 22 9
2

2( ) +( ) + ( )( ) = +( ) = + +é
ë

ù
û

- -


⇒	 x x x+ + =−






+ −



1

1
2

1
22 9

2
. 	 =	x x x x a b a b ab

1
2

2
1

2

2 1
2

1
2

2 2 22 9
2

2( ) +( ) + ( )( ) = +( ) = + +é
ë

ù
û

- -
 ⇒ x

x
+ + =1 2 9

2
 = x x x x a b a b ab

1
2

2
1

2

2 1
2

1
2

2 2 22 9
2

2( ) +( ) + ( )( ) = +( ) = + +é
ë

ù
û

- -


⇒	  x
x

+ = − = − =1 9
2

2 9
2

4
2

5
2

	 =	x
x

+ = − = − =1 9
2

2 9
2

4
2

5
2

	 ...(1)

	 x x
1
2

1
2

2

−( )−

	 =	 x
x

x
x

x
x

+ − = + −1 2 1 1 2
1
2

1
2

. = 
5
2

2 1
2

− =

⇒	 x x
1
2

1
2−
−

	 =	 ± 
1
2

    x > 1 ⇒ x x
1
2

1
2−
−

 = 
1
2

33.	 	 nPr = 720,  nCr =120 vd bfhL¡f¥g£LŸsJ

	
n
n r

!
!-( )
= 720	 =	 720	 ... (1)

	
n

r n r
!

! !-( )
=120	 =	 120	 ... (2)

	

n
n r
n

r n r

!
!

!
! !

−( )

−( )
= 720

120
	 =	

n
n r
n

r n r

!
!

!
! !

−( )

−( )
= 720

120

((1) k‰W« (2) id tF¡f)

⇒	 n
n r

r n r

n
!

!

! !

!−( )
×

−( )
= 6	 =	 6

⇒ 	 r!	 = 	 6 
⇒    	 r! = 3 × 2 × 1	 = 3!
	 r	 = 	 3
r = 3 v‹gij (1) š ãuâÆl 

	
n
n r

n
n r

n
n

!
!

!
!

!
!-( )

=
-( )

= Þ
-( )

=720
3

720	 =	 720

	
n
n r

n
n r

n
n

!
!

!
!

!
!-( )

=
-( )

= Þ
-( )

=720
3

720	 =	 720

⇒	  
n n n n

n
n n n

−( ) −( ) −( )
−( )

= ⇒ −( ) −( ) =
1 2 3

3
720 1 2 720

!

!
	 =	 720

⇒	 n (n – 1) (n – 2)	 =	 720
⇒ 	 n (n − 1) (n − 2)	 =	 10 × 9 × 8

⇒ 	 n	 =	 10
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34.			   TWbtË S	 =	 {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, n(S) =10

	 A v‹gJ ïu£il¥gil v© »il¡F« Ãfœ¢á v‹f.

	 B  v‹gJ _‹¿‹ kl§F »il¡F« Ãfœ¢á v‹f.

		  A	 =	 {2, 4, 6, 8, 10}, n (A) = 5,

		  B	 =	 {3, 6, 9}, n (B) = 3

		  P (ïu£il¥gil v© »il¡f)	 =	 P (A) = 
n
n

A
S

( )
( )

= =5
10

1
2

		  P (_‹¿‹ kl§F »il¡f)	 =	 P (B) = n
n
(
(
B)
S)

= 3
10

35.	 A, B k‰W« C v‹w òŸËfŸ Kiwna 0 3
2

, −



 , (1, –1) k‰W« 2 1

2
,−



  v‹f.

 		  nfh£o‹ rhŒî m	 =	
y y
x x

2 1

2 1

−
−

		  AB -‹ rhŒî 
− +

−

1 3
2

1 0
	 =	 1

2

		  BC-‹ rhŒî 
− +

−

1
2

1

2 1 	 =	 1
2

	 A, B-‹ rhŒî«, BC-‹ rhŒî« rk«. vdnt, bfhL¡f¥g£l òŸË A, B, C xU ne®¡ nfh£oš mik»wJ.

36.	 K¡nfhz¤â‹ gu¥ò 
1
2

1
1
1

1 1

2 2

3 3

x y
x y
x y

-‹ v©zsî MF«. vdnt,

	 	 9	 =	 1
2

3 0 1
3 0 1
0 1

1
2

3 3

−
= −( ) − −( )

k
k

		  ⇒ Mifahš 9	 =	 3| k | , k = ± 3.

37.	  r
�

 = xi y j zk� � �+ +  v‹f.

		  r
�

. i� 	 =	 xi y j zk i� � � �+ +( ) ⋅ = x

		  r
�

. j� 	 =	 xi y j zk j� � � �+ +( ) ⋅ = y

		  r
�

. k� 	 =	 xi y j zk k� � � �+ +( ) ⋅ = z

	 r i i r j j r k k xi y j zk r
� � �

� � � � � � � � � �⋅( ) + ⋅( ) + ⋅( ) = + + =

	 vdnt r r i i r j j r k k
� � � �

� � � � � �= ⋅( ) + ⋅( ) + ⋅( ) .
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38.	 rh®ò f-‹ tiuaiw¥go rh®gf« _oa ïilbtË [–1,1] MF«.

(1 – x2 ≥ 0 Mf ïU¡F«nghJ f tiuaW¡f¥gL»wJ.)  

c ∈(−1,1) v‹w VnjD« xU òŸË¡F   �

−1 1

1

y

f (x) =   1 − x2

x

		  lim
x c→

f (x)	 =	 lim lim
x c x c

x x
→ →

− = −( )



1 12 2
1
2

			   =	 1 2
1
2−( )c  =  f (c).

		  lim
x→− +1

f (x)	 =	 lim
x

x
→− + −( )

1
2
1
21 = 0 = f (1)

		  lim
x→− −1

f (x)	 =	 lim
x

x
→− − −( )



1

2
1
21 = 0 = f (–1)

	 �ï›thwhf f v‹w rh®ò [–1, 1] ïilbtËÆš bjhl®¢áahdJ.  ïªj¡ fz¡»id rh®òfË‹ nr®¥ò¤ nj‰w«  

_yK« Ô®¡fyh«.  

39.	 f ′(x) 
d
dx = (f (x)) = 3x2 – 4x + 5 vd¡ bfhL¡f¥g£LŸsJ.

	 ïUòwK« bjhifpL fhz,

		  ∫ f ′ (x)dx	 =	 ∫ (3x2 – 4x + 5) dx

		  f (x)	 =	 x3– 2x2 + 5x + c

	 f(1) = 3 vD« bfhL¡f¥g£l jftiy¥ ga‹gL¤â, bjhif kh¿È c-‹ kâ¥ig¤ Ô®khÅ¡fyh«.

		  f (1)	 =	 3 ⇒ 3 = (1)3 – 2(1)2 + 5 (1) + c  ⇒ c = – 1

		  vdnt, f (x)	 =	 x3 – 2x2 + 5x – 1

40.	 	 ï§F tan 165°	 =	 tan (120° + 45°) =
tan tan

tan tan
120 45

1 120 45
° + °

− ° °

		  Mdhš, tan 120° 	 =	 tan (90° + 30°) = – cot 30° = – 3 k‰W«  tan 45° = 1

		  vdnt, tan 165°	 =	  
1 3
1 3

−
+
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gFâ - IV

41.	 (m)		  n(A × A)	 =	 16 

			   ⇒ 	 n(A)	 =	 4.

			   S	 =	 {(a, b) ∈ A × A: a < b}

			   A	 =	 {–1,0, 1, 2}.

			   A × A	 =	 {(0, 0), (0, 1), (0, 2), (0, −1), (1, 0), (1, 1), (1, 2), (1, −1), (2, 0), (2, 1), 
					     (2, 2), (2, −1), (−1, 0), (−1, 1),(−1, 2),(−1, −1)}

			   ∴ S	 =	 {(0, 1), (0, 2), (1, 2), (−1, 0), (−1, 1), (−1, 2)}

		  ∴ vŠáíŸs S-‹ cW¥òfŸ bfhL¡f¥g£LŸs (−1, 2), (0, 1) I¤ jÉ®¤J = {(0, 2), (1, 2), (−1, 0), (−1, 1)

(mšyJ)

	 (M)	 lim
x→3 (x2 – 6x + 5)	 =	 32 – 6 × 3 + 5 = – 4

	 lim
x→3 (x3 – 8x + 7)	 =	 33 – 8 × 3 + 7 = 10 ≠ 0.

	 vdnt, lim
x

x x
x x→

− +( )
− +3

2

3
6 5
8 7

	 =	
lim

lim
x

x

x x

x x
→

→

− +( )
− +( )

3
2

3
3

6 5

8 7
= 

− = −4
10

2
5

42.	 (m)	  F¿¥ò x > 0

	 log2 x + log4 x + log16x	 =	 7
2

 ÈUªJ

	
1
2

1
4

1
16log log logx x x

+ + 	 =	 7
2

.	 (mokhd kh‰W Éâ¥go)

	 Mifahš 
1 1

2
1

4a a a
+ + 	 =	

7
2

 ï§F a = logx 2.

	 mjhtJ 7
4a

	 =	
7
2

(mšyJ)
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(M) O-I Mâ¥òŸËahf¡ bfh©L A, B, C v‹w òŸËfË‹ Ãiy bt¡l®fŸ 2 4 3 4 9 10 6i j k i j k i j k� � � � ��� � � � � ��� � � �+ + = + + = − +,OB and OC 2 4 3 4 9 10 6i j k i j k i j k� � � � ��� � � � � ��� � � �+ + = + + = − +,OB and OC, 2 4 3 4 9 10 6i j k i j k i j k� � � � ��� � � � � ��� � � �+ + = + + = − +,OB and OC  
v‹f.

			   OA
� ���

	 =	  2 4 3 4 9 10 6i j k i j k i j k� � � � ��� � � � � ��� � � �+ + = + + = − +,OB and OC k‰W« 2 4 3 4 9 10 6i j k i j k i j k� � � � ��� � � � � ��� � � �+ + = + + = − +,OB and OC

			   AB
� ���

	 =	 OB OA
� ��� � ��� � � � � � � � � �− = + + − + + = − +( ) ( )4 9 2 4 3 2 3 6i j k i j k i j k

			   AB	 =	 AB
� ���

= + - + = + + =2 3 6 4 9 36 72 2 2( )

			   BC
� ���

	 =	 OC OB
� ��� � ��� � � � � � � � � �- = - + - + + = - -( ) ( )10 6 4 9 6 2 3i j k i j k i j k

			   BC	 =	 BC
� ���

= + - + - = + + =6 2 3 36 4 9 72 2 2( ) ( )

			   CA
� ���

	 =	 OA OC
� ��� � ��� � � � � � � � � �− = + + − − + = − + −( ) ( )2 4 3 10 6 8 5 3i j k i j k i j k

			   CA	 =	 CA
� ���

= - + + - = + + =( ) ( )8 5 3 64 25 9 982 2 2

			   BC2 	 = 	 49, CA2 = 98, AB2 = 49.

		  mjhtJ CA2 = BC2 + AB2.

		  vdnt, bfhL¡f¥g£l òŸËfŸ xU br§nfhz K¡nfhz¤âid mik¡F«.

43.	 (m)	 nCr + n Cr – 1 = n + 1 Cr.

		  Ã%gz« : nr®îfS¡fhd KoÉÈUªJ bgWtJ,

				   nCr + n Cr – 1	 =	
n

r n r
n

r n r
!

!( )!
!

! !−
+

−( ) − +( )1 1

		  =	  
n

r r n r
n

r n r n r
!

! !
!

! !−( ) × −( )
+

−( ) × − +( ) −( )1 1 1

		  =	
n

r r n r
n

r n r n r
!

! !
!

! !⋅ −( ) × −( )
+

−( ) × −( ) − +( )1 1 1

		  =	
n

r n r r n r
!

! !−( ) × −( )
+

− +( )




1

1 1
1 = n

r n r
n

r n r
!

! !−( ) × −( )
+

− +( )




1

1
1

 

		  =	 n
r n r

n
r n r

!
! !

( )
−( ) × −( )

× +
− +( )1

1
1

 = n
r n r

+( )
× − +( )

1
1

!
! ! = n + 1Cr

(mšyJ)
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	 (M)	 sin y	 =	 x sin (a + y) 	 ... (1)
		  ‘x’  I¥ bghW¤J tif¥gL¤j

	 	 cos y 
dy
dx

	 =	 x  cos (a + y) dy
dx





 + sin (a + y ) (1) [bgU¡fš Éâ¥go]

	 ⇒	 cos y 
dy
dx

	 =	 x cos (a + y) 
dy
dx  + sin (a + y)

	 ⇒ 	
dy
dx

(cos y – x cos (a + y))	 =	 sin (a + y)

	 ⇒	  
dy
dx

	 =	
sin

cos cos
sin

cos sin
sin

cos

a y
y x a y

a y

y y
a y

a y

+( )
− +( ) =

+( )
−

+( ) ⋅ +( )
			   =	

sin
cos cos

sin

cos sin
sin

cos

a y
y x a y

a y

y y
a y

a y

+( )
− +( ) =

+( )
−

+( ) ⋅ +( )
� [(1) ÈUªJ]

	 ⇒	
dy
dx

	 =	
sin

sin cos sin cos

2 a y
a y y y a y

+( )
+( ) − +( )

			   =	
sin

sin

2 a y
a y y

+( )
+ −( )

� [ sin (A+B) = sin A cos B – cos A sin B]

	 	
dy
dx

	 =	
sin

sin

2 a y
a
+( )

	 vdnt ÃUã¡f¥g£lJ

44.	 (m) 	 ne¥ãaÇ‹ N¤âu« :

	 tan A B−



2

	 =	
a b
a b

−
+

cot C
2

	 Mjhu«:	
a b
a b

−
+

cot C
2 	 =	

2 2
2 2 2

R sin A R sin B
R sin A R sin B

C−
+

cot

		  =	 cot tan cotA B A B C+







−





2 2 2

		  =	 tan tanC A B cot C
2 2 2
⋅

−





⋅  = tan A B−



2 .

(mšyJ)
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	 (M)	 I = 
sin cos
sin cos
x x
x x

dx+
−∫  v‹f.

		  sin x − cos x = u , vÅš (cos  x + sin  x) dx = du

		  	Mfnt,  I =  
du
u∫ = log |u| + c = log |sin x – cos x | + c

		  vdnt,
sin cos
sin cos
x x
x x

dx+
−∫ = log |sin x – cos x | + c

45.	 (m)		  LHS	 =	 x x3
1
3 3

1
36 3+( ) − +( )

	 		  =	 x
x

x
x

3
3

3

1
3 3

3
3

1
3

1 6 1 3+





− +





	 ( x bgÇajhf ïUªjhš
1
3x

Äf¢ á¿ajhf ïU¡F«.  ∴ 
3
3x

< 1)

			   =	 x
x

x
x

1 6 1 3
3

1
3

3

1
3

+





− +





= x
x

x
x

1 1
3

6 1 1
3

3
3 3+ 

















− + 

















			   =	 x
x

x
x x

+ − − = =2 1 1
2 2 2 RHS

(mšyJ)

	 (M)		  Δ	 =	
b c a c a b
b c c a b a
c b c a a b

+ − −
− + −
− − +

		  ï§F a = 0 vd ãuâÆl		  =	

b c c b
b c c b
c b c b

+ − −
−
−

		  C2,C3-ÆÈUªJ c,b-I btËÆš vL¡f		  =	 bc
b c
b c
c b

+ − −
−
−

1 1
1 1
1 1

= 0
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		  ⇒ �a xU fhuÂahF«. ïij¥ nghš b,c í« fhuÂfshF«. bfhL¡f¥g£LŸs mÂ¡ nfhitÆ‹ Kj‹ik 

_iyÉ£l bgU¡f‰ gyÅ‹ goahdJ 3 MF«. vdnt k‰bwhUgo k MF«.

			   ∴
b c a c a b
b c c a b a
c b c a a b

+ − −
− + −
− − +

	 =	 k abc

 			   ïâš a 	 =	 1, b = 1, c = 1 vd¥ ãuâÆl

			 

2 0 0
0 2 0
0 0 2

	 =	 k × 1 × 1 × 1

			   ⇒	 k	 =	 8	 ∴Δ = 8 abc

46.	 (m)		  θ + φ	 =	 α
		  tan θ	 =	 k tanφ

	 ⇒	  
tan
tan

sin
cos

. cos
sin

θ
φ

θ
θ

φ
φ

= = =k k
1

	 =	
tan
tan

sin
cos

. cos
sin

θ
φ

θ
θ

φ
φ

= = =k k
1

	 ⇒	
sin cos cos sin
sin cos cos sin

θ φ θ φ
θ φ θ φ

−
+

= −
+

k
k

1
1

	 =	
sin cos cos sin
sin cos cos sin

θ φ θ φ
θ φ θ φ

−
+

= −
+

k
k

1
1

�  [∵ TWfŸ k‰W« g§ÑLfŸ _ykhf]

	 ⇒	  
sin
sin

θ φ
θ φ

−( )
( ) = −

++
k
k

1
1

	 =	
sin
sin

θ φ
θ φ

−( )
( ) = −

++
k
k

1
1

	 ⇒	  
sin

sin
θ φ

α
−( ) = −

+
k
k

1
1

	 =	
sin

sin
θ φ

α
−( ) = −

+
k
k

1
1

	 ⇒	 sin (θ – ϕ )	 =	
sin

sin
θ φ

α
−( ) = −

+
k
k

1
1

sin α

	 vdnt Ã%ã¡f¥g£lJ.

(mšyJ)

	 (M)		  y 	 =	 e xtan−1

		  y′ 	 =	 e xtan−1
.
d
dx

(tan–1 x)

	 ⇒	 y′ 	 =	 e xtan−1 1
1 2+ x

 

	 ⇒	 (1 + x2) y′ 	 =	 y �
 y e x=





−tan 1

	  	‘x’-I¥ bghW¤J Û©L« tif¥gL¤j

	 	 (1 + x2) y″ +y′  (2x) 	 = 	 y′

	 ⇒	 (1 + x2) y″ + 2x y′ – y′ 	 = 	 0

	 ⇒	 (1 + x2) y″+ (2x – 1) y′ 	 = 	 0 

	 vdnt Ã%ã¡f¥g£lJ.
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47.	 (m)	 x + y = 5-‹ ÛJ mikªJŸs vªj xU òŸËí«  x = t; y = 5 – t MF«.

		  (t, 5 – t) v‹w òŸËÆÈUªJ 4x + 3y – 12 = 0 v‹w nfh£L¡F ïil¥g£l bjhiyî 2 myFfŸ vÅš,

			   vdnt, 
4 3 5 12

4 32 2

( ) ( )t t+ − −

+
	 =	 2

			   ⇒	 t + 3
5

	 =	 2

			   ⇒ 	 t + 3	 =	 ± 10 ⇒ t  = – 13; t = 7

		  vdnt njitahd òŸËfŸ (–13, 18) k‰W« (7, –2).

(mšyJ)

	 (M)	 TWbtË  S = {1, 2, 3, 4, 5, 6}

			   A v‹gJ x‰iw¥gil v© »il¡F« Ãfœ¢á v‹f.

			   B v‹gJ 5 »il¡F« Ãfœ¢á v‹f.

			   A = {1, 3, 5}, B = {5} k‰W« A ∩ B = {5}

				    vdnt,  P(A)	 =	
3
6

k‰W« P (A∩B) = 
1
6

			   P (5 »il¡f / x‰iw¥gil v© »il¡f)  = P (B/A)

					     =	
P (A B)

P(A)
∩

 = 

1
6
3
6

				    P (B/A)	 =	
1
3


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