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rð¼køk-A

1.	
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	 ⇒ – 4
3π 

 < 
x
2  < 4

π 

	 ⇒ – 2
π 

 < 4
π 

 + 
x
2  < 2

π 
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	 = tan–1 cot x
4
2π −c m< F

	 = tan–1 tan x
2 4

2π π− −c m< F

	 = tan–1 tan x
4 2
π +c m; E

	 – 2
3π 

 < x < 2
π 

	 ⇒ – 4
3π 

 < 
x
2  < 4

π 

	 ⇒ – 2
π 

 < 4
π 

 + 
x
2  < 2

π 

	 ⇒ x
4 2
π +b l  ∈ ,2 2

π π−b l  ... (1)

	 = x
4 2
π +    ( Ãkrhýk{ (1) ÃkhÚke)

2.	

«« 	zk.çkk.	 = sin–1(2x x1 2− )
	 Äkhku fu, x = cos θ ÷uíkkt,
	 ∴ θ	 = cos–1x, θ ∈ [0, π]

			  = sin–1(2 cos θ cos1 2θ − )
			  = sin–1(2 cos θ sin θ)
			  = sin–1(sin 2θ)

	 ynª, 
2
1  < x < 1

	 ∴ cos 4
π  < cos θ < cos 0

	 ∴ 0 < θ < 4
π ( cos θ yu «Úk{ [hý{kt 

½xíkwt rðÄuÞ Au.)



	 ∴ 0 < 2θ < 2
π 

	 ∴ 2θ ∈ ,0 2
π ; E  ⊂ ,2 2

π π−; E 	 ....... (1)

	 ∴ sin–1(sin 2θ)	 = 2θ ( Ãkrhýk{ (1) ÃkhÚke)
				   = 2 cos–1x
				   = s.çkk.

3.	

«« y = 3cos(logx) + 4sin (logx) Lkwt

	 çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

	 y1 = – 3sin[logx] . 1x  + 4cos[logx] . 1x
	 \ xy1 = – 3sin(logx) + 4cos(logx)

	 nðu, çktLku çkksw x «íÞu ÃkwLk: rðf÷Lk fhíkkt,

	 x . y2 + y1 = – 3cos(logx) . 1x  + 4(–sin(logx)) . 1x
	 \ x2y2 + xy1 = – (3cos(logx) + 4sin(logx))

	 \ x2y2 + xy1 = – y

	 \ x2y2 + xy1 + y = 0

4.	

«« 	heík 1 :

	 x Lkku rðfr÷ík x
x2

1
2
12

1
=−  Au.

	 íkuÚke, ykÃkýu ykËuþ x t=  ÷Eþwt.

	 íkuÚke, 
x
dx dt

2
1 = .

	 ∴ dx = 2t dt
	 yk{, 

	
x

tan x sec x
dx

4 2

# 	 = t
t tan t sec t dt2 4 2
#  

			  = 2 tan t sec t dt4 2#
	 Vhe, ykÃkýu ykËuþ tan t = u ÷Eþwt. 
		 íkuÚke sec2t dt = du
	 ∴ 2 ∫ tan4t sec2t dt	 = 2 ∫ u4du 

			  = 2 ⋅ u
5
5

+ c

			  = 5
2 tan5t + c�  (u = tan t)

			  = 5
2 tan5 x + c (t = x )

	 íkuÚke, 
x

tan x sec x
dx tan x c5

24 2
5= +#

«« 	heík 2 :

	
x

tan x sec x4 2

#  dx

	 ynª, tan x  = u ykËuþ ÷uíkkt,

	 ∴	 sec2 x  
x2
1  dx	 = du

	 ∴	
sec

x
x2

 dx = 2 du

			  = 2 # u4 du

			  = u
5
2 5

 + c

			  = 
tan x
5

2 5

 + c

5.	

«« 	ykð]¥k «ËuþLkwt ûkuºkV¤,

		  A = 4 | I |

	 ∴	 I	 = 
0

2
π 

# y dx

	 ∴	 I	 = 
0

2
π 

# sin  x dx

	 ∴	 I	 = cos x
0

2
−

π 

6 @

	 ∴	 I	 = – cos 2
π  + cos 0

	 ∴	 I	 = 1

	 nðu,		 A	 = 4| I | 
					     = 4| 1 |

	 ∴		  A	 = 4 [kuhMk yuf{

6.	

«« 	ykf]rík{kt ËþkoÔÞk «{kýu WÃkð÷Þ îkhk ykð]¥k «Ëuþ 
ABA’B’A Lkwt ûkuºkV¤ = 4 × (ykÃku÷ ð¢, hu¾kyku  
x = 0, x = a yLku X-yûk îkhk ykð]¥k «Úk{ [hý{kt 
ykðu÷ «Ëuþ AOBA Lkwt ûkuºkV¤). (WÃkð÷Þ yu X-yûk 
yLku Y-yûk «íÞu Mktr{ík Au.)

B
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(0, b)

(0, –b)

Y

AA' (a, 0)(–a, 0)
X

dx

y
X'

Y'

	 {ktøku÷ ûkuºkV¤ = y4
a

0

#  (rþhku÷tçk 5èeyku ÷uíkkt)

	 nðu, 
a
x

b
y

12

2

2

2

+ = . ykÚke y a
b a x2 2!= −  

	 Ãkhtíkw, «Ëuþ AOBA «Úk{ [hý{kt ykðu÷ku nkuðkÚke, y Lku 
ÄLk ÷Eþwt.

	 ykÚke {ktøku÷ ûkuºkV¤,



	 = a
b a x dx4

a
2 2

0

−#

	 = a
b x a x a sin a

x4
2 2

a
2 2

2
1

0
− + −< F   

	 = ( )a
b a a sin
4

2 0 2 1 0
2

1# + −−d n= G

	 = a
b a ab4
2 2
2 π π=  [ku. yuf{

7.	
«« sin x cos y dx + cos x sin y dy = 0

	 ∴ cos x sin y dy = – sin x cos y dx

	 ∴ cos
sin

y
y

 dy = –  cos
sin
x
x  dx

	 ∴ tan y dy = – tan x dx

	 →	 çktLku çkksw Mktf÷Lk ÷uíkkt,

	 ∴ # tan y dy = – # tan x dx

	 ∴ log | sec y | = – log | sec x | + log | c |

	 ∴ log | sec y | + log | sec x | = log | c |

	 ∴ log | sec x · sec y | = log | c |

	 ∴ sec x · sec y = c 	 ... (1)

	 → ð¢ ,0 4
π c m{ktÚke ÃkMkkh ÚkkÞ Au.

	 ∴ sec 0 · sec 4
π  = c

	 ∴ c = 2

	 → c Lke ®f{ík Ãkrhýk{ (1) {kt {qfíkkt,

		  sec x sec y = 2

	 ∴ sec sec
x

y2
1=  

	 ∴ sec x
2

 = cos y; 

	 su {ktøku÷ ð¢Lkwt Mk{efhý Au.

8.	

«« ynª,

			  | a – b |2	 = ( a  – b ) · ( a  – b )
				   = a · a – a · b – b · a + b · b
				   = | a |2 – 2( a · b ) + | b |2

				   = (2)2 – 2(4) + (3)2

				   = 5

		 íkuÚke,  | a – b |	 = 5

9.	

««
x
3
5−  = 

y
7
4+

 = z
2
6−

	 nðu, a  = 5 it  – 4 jt  + 6 kt

	 hu¾kLke rËþk b  = 3 it  + 7 jt  + 2 kt

	 MkrËþ MðYÃk, r  = a  + λ b  λ ∈ R
	 ∴ r  = (5 it  – 4 jt  + 6 kt ) + λ(3 it  + 7 jt  + 2 kt ), λ ∈ R

	 su ykÃku÷ hu¾kLkwt MkrËþ Mk{efhý Au.

10.	

«« Äkhku fu	 A(1, –1, 2),	 B(3, 4, –2),
		  C(0, 3, 2),	 D(3, 5, 6) ykÃku÷ ®çkËwyku Au.

		  b1 	 =	 AB
			   =	 B Lkku MÚkkLkMkrËþ – A Lkku MÚkkLkMkrËþ

			   =	 2 it  + 5 jt  – 4 kt

		  b2 	 =	 CD
			   =	 D Lkku MÚkkLkMkrËþ – C Lkku MÚkkLkMkrËþ
			   =	 3 it  + 2 jt  + 4 kt

 	 b1  · b2 	 =	 (2 it  + 5 jt  – 4 kt ) · (3 it  + 2 jt  + 4 kt )
			   =	 6 + 10 – 16
			   =	 0
	 ∴ b1  yLku b2  ÃkhMÃkh ÷tçk Au.
	 ∴ ykÃku÷ hu¾kyku ÃkhMÃkh ÷tçk Au.

11.	

«« P(A) = 2
1 , P(B) = P, P(A ∪ B) = 5

3

(i)	 A yLku B rLkðkhf Au.

	 ∴	 P(A ∩ B) = 0

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

	 ∴	 5
3  = 2

1  + P – 0

	 ∴	 P = 5
3  – 2

1

	 ∴	 P = 10
1

(ii)	 rLkhÃkuûk ½xLkkyku Au.

	 ∴ P(A ∩ B) = P(A) · P(B)

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

	 ∴ 5
3  = 2

1  + P – 2
1 P

	 ∴ 5
3  – 2

1  = 2
1 P

	 ∴ 2
1 P = 10

1

	 ∴ P = 5
1

12.	

«« P(A) = 2
1 , P(A) · P(B) = 24

7 , P(B) = 12
7

		  P(A Lkrn yÚkðk B – Lkrn)	= P(A’ ∪ B’)

	 ∴	 4
1  	= P(A ∩ B)’



			   = 1 – P(A ∩ B)

	 ∴	 P(A ∩ B)	 = 1 – 4
1

	 ∴	 P(A ∩ B)	 = 4
3

			  ≠ 24
7

			  ≠ P(A) · P(B)

	 ∴ A yLku B ÃkhMÃkh rLkhÃkuûk ½xLkkyku LkÚke.

rð¼køk-B

13.	

«« rðfÕÃk 1 : x ≥ 0, f(x) = x
x

1 0H+  |x| = x 

∀ x1, x2 > 0, f (x1) = f (x2)

∴	 x
x

x
x

1 11

1

2

2
+ = +

∴	 x1 + x1x2 = x2 + x1x2

∴	 x1 = x2

rðfÕÃk 2 : x < 0, f(x) = x
x

1 − 	 ( |x| = –x)

∴	 x1, x2 < 0, f (x1) = f (x2)

∴	 x
x

x
x

1 11

1

2

2
− = −

∴	 x1 – x1x2 = x2 – x1x2

∴	 x1 = x2

rðfÕÃk 3 :	 ∀ x1, x2 ∈ R, x1 ≥ 0 yLku 

		  x2 < 0 ÷uíkkt
f (x1) = f (x2)

x
x

x
x

1 11

1

2

2
+ = −

∴	 x1 – x1x2 = x2 + x1x2

∴	 x1 – x2 = 2 x1x2 su þõÞ LkÚke.

( x1 ≥ 0, x2 < 0 2x1x2 ≤ 0)

ßÞkhu x1 – x2 > 0

yk rðfÕÃk þõÞ LkÚke.

∴	 çkkfeLkk çku rðfÕÃk {kxu 

	 f (x1) = f (x2) ⇒ x1 = x2

∴	 f yu yuf-yuf Au.

nðu fkuE Ãký y ∈ (–1, 1) {kxu

	 (i)	 –1 < y < 0 íkku 

	 Äkhku fu, f(x) = y ∴ f(x) < 0

∴	 x
x

1 −  = y

∴	 x = y – yx
∴	 x + yx = y
∴	 x(1 + y) = y

∴	 x = y
y

1 +  ∈ R

nðu f (x)	 = f y
y

1 +
e o

	 = 

y
y
y

y

1 1

1

− +

+

	 = y y
y

1 + −  = y

	 (ii)	 0 ≤ y < 1 íkku 

	 Äkhku fu, f (x) = y ∴ f(x) ≥ 0

∴	 x
x

1 +  = y

∴	 x = y + yx
∴	 x – yx = y
∴	 x(1 – y) = y

∴	 x = y
y

1 −  ∈ R

nðu f  (x)	 = f y
y

1 −
e o  

		  = 

y
y
y

y

1 1

1

+ −

−

		  = y y
y

1 − +
		  = y

∴ çktLku rðfÕÃkku {kxu f yu ÔÞkÃík ÚkkÞ Au.

14.	

«« Äkhku fu A Mktr{ík ©urýf Au.
		  \ A’ = A	 ... (1)
		 nðu,	 X	 = B’AB ÷uíkkt
			  X’	 = (B’AB)’
			  	 = (B’(AB))’ 	 ( sqÚkLkku rLkÞ{)
			  	 = (AB)’ (B’)’
			  	 = (B’A’) B ( Ãkrhðíko ©urýfLkkt økwýÄ{o)
			  	 = B’(A’B) 	 ( sqÚkLkku rLkÞ{)
			  	 = B’ (AB)	 ( Ãkrhýk{ (1))
			  	 = B’AB
				   = X
		  \	 X yu Mktr{ík ©urýf Au. 
		  \	 B’AB Mktr{ík ©urýf Au.



Äkhku fu A yu rðMktr{ík ©urýf Au.
		  \	 A’ = – A	 ... (2)
		 	 X	 = B’AB ÷uíkkt
			  X’	 = (B’AB)’
			  	 = (B’(AB))’
			  	 = (AB)’ (B’)’
			  	 = (B’A’) B
			  	 = (–B’A)B	 ( Ãkrhýk{ (2))
			  	 = – (B’A)B	
			  	 = – B’AB
			  X’	 = – X
		  \ X yu rðMktr{ík ©urýf Au.
		  \  B’AB rðMktr{ík ©urýf  Au.

15.	

«« B–1 þkuÄðk {kxu,

	 |B| = 
1
1
0

2
3
2

2
0
1

−
−

−

		  = 1(3 – 0) – 2(– 1 – 0) – 2(2 – 0)

		  = 3 + 2 – 4
		  = 1 ≠ 0

		  \ B–1 Lkwt yÂMíkíð Au.

	 adj B {u¤ððk {kxu,

	 1 Lkku MknyðÞð	 A11	 = (–1)2 
3
2
0
1− 	

				   = 1(3 – 0)
				   = 3

	 2 Lkku MknyðÞð	 A12	 = (–1)3 
1
0
0
1

−

				   = (–1)(– 1 – 0)
				   = 1

	 –2 Lkku MknyðÞð	A13	 = (–1)4 
1
0

3
2

−
−

				   = 1(2 – 0)
				   = 2

	 –1 Lkku MknyðÞð	A21	 = (–1)3 
2
2

2
1−
−

				   = (–1)(2 – 4)
				   = 2

	 3 Lkku MknyðÞð 	 A22	 = (–1)4 
1
0

2
1
−

				   = 1(1 – 0)
				   = 1

	 0 Lkku MknyðÞð	 A23	 = (–1)5 
1
0
2
2−

				   = (–1)(–2 – 0)
				   = 2

	 0 Lkku MknyðÞð 	 A31 	= (–1)4 
2
3

2
0
−

				   = 1(0 + 6)
				   = 6

	 –2 Lkku MknyðÞð	A32	 = (–1)5 
1
1

2
0−
−

				   = (–1)(0 – 2)
				   = 2

	 1 Lkku MknyðÞð	 A33	 = (–1)6 
1
1
2
3−

				   = 1(3 + 2)
				   = 5

	 adj B = 
3
1
2

2
1
2

6
2
5

R

T

SSSSSSSS

V

X

WWWWWWWW

		  B–1 = | |B Badj1
1
1
3
1
2

2
1
2

6
2
5

=

R

T

SSSSSSSS

V

X

WWWWWWWW

	 \	 B–1 = 
3
1
2

2
1
2

6
2
5

R

T

SSSSSSSS

V

X

WWWWWWWW

	 (AB)–1	 = B–1 A–1

			   = 
3
1
2

2
1
2

6
2
5

3
15
5

1
6
2

1
5
2

−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

		  = 
9 30 30
3 15 10
6 30 25

3 12 12
1 6 4
2 12 10

3 10 12
1 5 4
2 10 10

− +
− +
− +

− + −
− + −

− + −

− +
− +

− +

R

T

SSSSSSSS

V

X

WWWWWWWW

	 (AB)–1	 = 
9
2
1

3
1
0

5
0
2

−
−R

T

SSSSSSSS

V

X

WWWWWWWW

16.	

«« x y1 +  + y x1 +  = 0

	 ∴ x y1 +  = – y x1 +

	 nðu, çktLku çkksw ðøko fhíkkt,

	 x2 (1 + y) = y2 (1 + x)

	 \	 x2 + x2y = y2 + y2x

	 \	 x2 – y2 + x2y – y2x = 0

	 \	 (x – y) (x + y) + (x – y)xy = 0

	 \	 (x – y) (x + y + xy) = 0

	 x – y = 0 fu x + y + xy = 0

	 x = y íÞkhu,



			  x x1 +  + x x1 +  = 0
		 \	 2x x1 +  = 0
		 \	 x1 +  = 0

		 ykÚke, dx
dy

 {¤u Lknª.

	 \	 x + y + xy = 0
	 \	 x + y (1 + x) = 0
	 \	 y (1 + x) = – x

	 \	 y = 1 x
x

+
−

	 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

	 dx
dy

	 = 
( )

( ) ( ) ( )

x
x x
1

1 1
2−

+

+ −> H

	 dx
dy

	 = 
x1
1
2+

−
] g

17.	

«« f (x)	 = (x + 1)3 (x – 3)3

	 f  ‘(x)	= 3(x + 1)2 (x – 3)3 + 3(x – 3)2 (x + 1)3

			  = 3(x + 1)2 (x – 3)2 (x – 3 + x + 1)
			  = 3(x + 1)2 (x – 3)2 (2x – 2)
			  = 6(x + 1)2 (x – 3)2 (x – 1)
	 →	 ytíkhk÷ {u¤ððk {kxu,
		  f  ‘(x) = 0
	 \	 6(x + 1)2 (x – 3)2 (x – 1) = 0
	 \	 (x + 1)2 = 0	 x – 3 = 0	 x – 1 = 0
	 \	 x + 1 = 0	 x = 3	 x = 1
		  x = –1

– ∞ 3–1 1  ∞
	 →	 ∀ x ∈ (–∞, –1)	 ⇒ (x + 1)2 > 0, (x – 3)2 > 0, x – 1 < 0
				   ⇒ (x + 1)2 (x – 3)2 (x – 1) < 0
				   ⇒ 6(x + 1)2 (x – 3)2 (x – 1) < 0
				   ⇒ f  ‘(x) < 0
	 \ f yu (–∞, –1) ytíkhk÷{kt [wMík ½xíkwt rðÄuÞ Au.

	 →	 ∀ x ∈ (–1, 1)	 ⇒ (x + 1)2 > 0, (x – 3)2 > 0, x – 1 < 0
				   ⇒ (x + 1)2 (x – 3)2 (x – 1) < 0
				   ⇒ 6(x + 1)2 (x – 3)2 (x – 1) < 0
				   ⇒ f  ‘(x) < 0
	 \ f yu (–1, 1) ytíkhk÷{kt [wMík ½xíkwt rðÄuÞ Au.

	 →	 ∀ x ∈ (1, 3)	 ⇒ (x + 1)2 > 0, (x – 3)2 > 0, x – 1 > 0
				   ⇒ (x + 1)2 (x – 3)2 (x – 1) > 0
				   ⇒ 6(x + 1)2 (x – 3)2 (x – 1) > 0
				   ⇒ f  ‘(x) > 0
	 \ f yu (1, 3) ytíkhk÷{kt [wMík ðÄíkwt rðÄuÞ Au.

	 →	 ∀ x ∈ (3, ∞)	 ⇒ (x + 1)2 > 0, (x – 3)2 > 0, x – 1 > 0
				   ⇒ (x + 1)2 (x – 3)2 (x – 1) > 0
				   ⇒ 6(x + 1)2 (x – 3)2 (x – 1) > 0
				   ⇒ f  ‘(x) > 0

	 \ f yu (3, ∞) ytíkhk÷{kt [wMík ðÄíkwt rðÄuÞ Au.

18.	

«« 	Mk{ktíkhçkksw [íkw»fkuý ABCD Lku çku ÃkkMkÃkkMkuLke 

		 çkkswyku AB 	 = a 	 = 2 it  – 4 jt  + 5 kt

		  íkÚkk	 BC 	 = b 	 = it  – 2 jt  – 3 kt

		 rðfýo MkrËþ   AC 	 = c

				   = a  + b
				   = 3 it  – 6 jt  + 2 kt

			  | c |	 = 9 36 4+ +

				   = 49
			  | c |	 = 7

	 rðfýo MkrËþ c Lku Mk{ktíkh yuf{ MkrËþ

			   = 
c
c  = i j k7

3
7
6

7
2− +t t t

	 yk s heíku rðfýo BD  Lku Mk{ktíkh MkrËþ þkuÄe þfkÞ.

	 Mk{ktíkhçkksw [íkw»fkuýLkwt ûkuºkV¤ 

	 ∆ = | a × b |	 ... (1)

	 nðu,	 a × b 	= (2 it  – 4 jt  + 5 kt ) × ( it  – 2 jt  – 3 kt )

				   = 
i j k
2
1

4
2
5
3

−
− −

t t t

	 ∴   a × b 	 = 22 it  + 11 jt  + 0 kt

	 ∴  | a × b |	 = 484 121+  

				   = 605
				   = 11 5

	 Ãkrhýk{ (1) ÃkhÚke,

	 ∆ = 11 5  [ku. yuf{

19.	

«« L	 : r  = ( it  + 2 jt  + kt ) + λ( it  – jt  + kt );
	 M	 : r  = 2 it  – jt  – kt  + µ(2 it  + jt  + 2 kt )
	 ∴ a1 	 = it  + 2 jt  + kt

	 ∴ b1 	 = it  – jt  + kt , íkÚkk

		  a2 	 = 2 it  – jt  – kt ;

		  b2 	 = 2 it  + jt  + 2 kt

	 nðu, b1 × b2 	 = 
i j k
1
2

1
1
1
2

−
t t t

		  = –3 it  + 0 jt  + 3 kt

		  ≠ 0
	 ∴ hu¾kyku AuËf yÚkðk rð»k{ík÷eÞ Au.

	 a2 – a1 	= (2 it  – jt  – kt ) – ( it  + 2 jt  + kt )

			   = it  – 3 jt  – 2 kt



	 nðu, ( a2 – a1 ) · ( b1 × b2 )

		  = ( it  – 3 jt  – 2 kt ) · (–3 it  + 0 jt  + 3 kt )
		  = –3 + 0 – 6

		  = –9

		  ≠ 0

	 ∴	 hu¾kyku rð»k{ík÷eÞ Au.

		  çku hu¾kyku ðå[uLkwt ÷½wík{ ytíkh,

			   = 
·

b b

a a b b

1 2

2 1 1 2

#

#−_ _i i

			   = 
9 0 9
9

+ +
−

			   = 
18
9

			   = 
3 2
9

			   = 
2
3  yuf{

20.	

«« «Úk{ ykÃkýu yMk{íkk Mktnrík (2) Úke (5) îkhk h[kíkk þõÞ 
Wfu÷Lkk «ËuþLkku yk÷u¾ Ëkuheyu. ykf]rík{kt þõÞ Wfu÷Lkku 
«Ëuþ ABCD Ëþkoððk{kt ykðu÷ Au. ykÃkýu LkkUÄeþwt fu 
«Ëuþ Mker{ík Au. rþhku®çkËwyku A, B, C yLku DLkk Þk{ 
yLkw¢{u (0, 10), (5, 5),  (15, 15) yLku (0, 20) Au.

OX'

Y'

Y

C(15,15)

B(5,5)(1,10)

(10,0)

D(0,20)

(60,0)
X

A
5

5

15

20 35 50

25

x =
 y

x + 3y = 60
x + y = 10

þõÞ Wfu÷Lkk «ËuþLkkt 
rþhku®çkËwyku

Z = 3x + 9y Lkwt
Mktøkík {qÕÞ

A(0, 10) 90
B(5, 5) 60	 → LÞqLkík{

C(15, 15) 180	 → {n¥k{
D(0, 20) 180	 (yuf fhíkkt ðÄw

	 R»xík{ {qÕÞ)

}

nðu, ykÃkýu Z Lkk LÞqLkík{ yLku {n¥k{ {qÕÞ þkuÄeyu. 
fku»xf ÃkhÚke òuE þfkÞ Au fu, þõÞ Wfu÷Lkk «ËuþLkk 
®çkËw B(5, 5) ykøk¤ ZLkwt LÞqLkík{ {qÕÞ 60 Au.
Z Lkwt {n¥k{ {qÕÞ 180 þõÞ Wfu÷Lkk «ËuþLkkt çku rþhku®çkËw 
C(15, 15) yLku D(0, 20) ykøk¤ {¤u Au.
LkkutÄ : WÃkhLkkt WËknhý{kt ykÃkýu òuE þfeyu Aeyu fu, 
«§Lku yuf fhíkkt ðÄw rþhku®çkËwyku C yLku D ykøk¤ 
R»xík{ {qÕÞ {¤u Au. yux÷u fu çktLku ®çkËwykuyu {n¥k{ 
{qÕÞ 180 {¤u Au. ykðe ÃkrhÂMÚkrík{kt ík{u òuE þfku fu 
C yLku DLku òuzíkkt hu¾k¾tz CD Ãkh ykðu÷ Ëhuf ®çkËw 
ykøk¤ Mk{kLk {n¥k{ {qÕÞ {¤u. íku s heíku çku ®çkËwyku 
ykøk¤ Mk{kLk LÞqLkík{ {qÕÞ {¤u íkuðe ÃkrhÂMÚkrík{kt Ãký 
yk MkíÞ Au.

21.	

«« Äkhku fu, ½xLkk A Ëþkoðu Au fu, Þtºk 2 MðefkÞo ðMíkwykuLkwt 
WíÃkkËLk fhu Au.

		 ð¤e, B1 yu {þeLk ÞkuøÞ heíku MÚkkrÃkík ÚkÞwt Au íku ½xLkk 
yLku B2 yu {þeLk ÞkuøÞ heíku MÚkkrÃkík ÚkÞwt LkÚke íku ½xLkk 
Ëþkoðu Au.

		 nðu,	 P(B1) = 0.8, P(B2) = 0.2
			  P(A | B1) = 0.9 × 0.9 yLku 
			  P(A | B2) = 0.4 × 0.4
		 ykÚke,

	 P(B1 | A)	 = ( ) ( | ) ( ) ( | )
( ) ( | )

P B P A B P B P A B
P B P A B

1 1 2 2

1 1
+

			  = . . . . . .
. . .

0 8 0 9 0 9 0 2 0 4 0 4
0 8 0 9 0 9

# # # #
# #

+

			  = 680
648

			  = 0.95

rð¼køk-C

22.	

«« ynª, B’ = 
2
2
4

1
3
4

1
2
3

−
−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 Äkhku fu, P	= ( )B B2
1 + l

			  = 2
1

4
3
3

3
6
2

3
2
6

−
−

− −

−

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

2

3

1

1

3
2
3

2
3

2
3

2
3

−

−

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

		 nðu,	 P’	 = 

2

3

1

1

3
2
3

2
3

2
3

2
3

−

−

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 = P

		 yk{, P = ( )B B2
1 + l  yu Mktr{ík ©urýf Au.



	 ð¤e, Äkhku fu,

		 Q	 = ( )B B2
1 − l  = 2

1
0
1
5

1
0
6

5
6
0

−

−

−R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

0
0
3
3
0

2
1

2
5

2
1

2
5

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

		 íkku, Q’	 = 

0

0

3

3

0
2
1

2
5

2
1

2
5

−−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 = – Q.

		 yk{, Q = ( )B B2
1 − l  yu rðMktr{ík ©urýf Au.

		 nðu,	 P + Q	 = 

2

3

1

1

3

0
0
3
3
0

2
3

2
3

2
3

2
3

2
1

2
5

2
1

2
5

−

+

−

−

−

− − − −R

T

SSSSSSSSSSS

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

V

X

WWWWWWWWWWW

			          	 = 
2
1
1

2
3
2

4
4
3

−
−

−

−

−

R

T

SSSSSSSS

V

X

WWWWWWWW
 = B

23.	

«« A = 
2
3
1

3
2
1

5
4
2

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 |A|	 = 
2
3
1

3
2
1

5
4
2

−
−
−

		  = 2(– 4 + 4) + 3(– 6 + 4) + 5(3 – 2)
		  = 0 + 3(– 2) + 5(1)
		  = – 6 + 5
		  = – 1 ≠ 0

	 \ A–1 Lkwt yÂMíkíð Au.

	 adj A {u¤ððk {kxu,

	 2 Lkku MknyðÞð	 A11	 = (–1)2 
2
1

4
2

−
−

			   = 1(– 4 + 4)
			   = 0

	 –3 Lkku MknyðÞð	 A12	 = (–1)3 
3
1

4
2

−
−

			   = (–1)(–6 + 4)
			   = 2

	 5 Lkku MknyðÞð	 A13	 = (–1)4 
3
1
2
1

			   = 1(3 – 2)
			   = 1

	 3 Lkku MknyðÞð	 A21	 = (–1)3 
3
1

5
2

−
−

			   = (–1)(6 – 5)
			   = – 1

	 2 Lkku MknyðÞð 	 A22	 = (–1)4 
2
1
5
2−

			   = 1(– 4 – 5)
			   = – 9

	 –4 Lkku MknyðÞð	 A23	 = (–1)5 
2
1

3
1
−

			   = (–1)(2 + 3)
			   = – 5

	 1 Lkku MknyðÞð 	 A31 	 = (–1)4 
3
2

5
4

−
−

			   = 1(12 – 10)
			   = 2

	 1 Lkku MknyðÞð	 A32	 = (–1)5 
2
3
5
4−

			   = (–1)(– 8 – 15)
			   = 23

	 –2 Lkku MknyðÞð	 A33	 = (–1)6 
2
3

3
2
−

			   = 1(4 + 9)
			   = 13

	 ∴	 adj A = 
0
2
1

1
9
5

2
23
13

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

		  A–1	 = | |A Aadj1

			   = ( )1
1

0
2
1

1
9
5

2
23
13

−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 ∴	 A–1	 = 
0
2
1

1
9
5

2
23
13

−
−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW
	 nðu,	 2x – 3y + 5z = 11
		  3x + 2y – 4z = – 5
		  x + y – 2z = – 3

«« 	©urýf MðYÃku ÷¾íkkt,

	 \ 
1x

y
z

2
3
1

3
2
1

5
4
2

1
5
3

−
−
−

= −
−

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW
	 \ AX = B

	 ßÞkt, , ,A X B
x
y
z

2
3
1

3
2
1

5
4
2

11
5
3

=
−

−
−

= = −
−

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

	 \	 X = A–1B

	 \	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 

0
2
1

1
9
5

2
23
13

11
5
3

−
−

−
−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			   = 
0 5 6
22 45 69
11 25 39

− +
− − +
− − +

R

T

SSSSSSSS

V

X

WWWWWWWW

	 \	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 

1
2
3

R

T

SSSSSSSS

V

X

WWWWWWWW



	 Wfu÷ : x = 1, y = 2, z = 3

24.	

«« 	heík-1 : 
	 cosy = xcos(a + y)

	 ∴ x = ( )cos
cos
a y
y
+

	 nðu, çktLku çkksw y «íÞu rðf÷Lk fhíkkt,

			  dy
dx 	 = 

.

[ ( )]

( ) ( ) ( ( ))

cos a y
cos a y siny cosy sin a y

2+

+ − − − +

	 ∴	 dy
dx 	 = 

. .

( )

( ) ( )

cos a y
cos a y siny cosy sin a y

2 +

− + + +

				   = 
( )cos a y

sin a y y
2 +

+ −^ h

			  dy
dx 	 = 

( )cos a y
sina
2 +

	 ∴	 dx
dy

	 = sin
cos

a
a y2 +^ h

«« 	heík-2 : 
	 cosy = xcos(a + y)

	 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

	 – siny . dx
dy

 = x . (– sin(a + y)) dx
dy

 + cos(a + y)

	 \ xsin(a + y) dx
dy

 – siny dx
dy

 = cos(a + y)

	 \ dx
dy

 (xsin(a + y) – siny) = cos(a + y)

	 \ ( )
( )

dx
dy

xsin a y siny
cos a y

= + −
+

	 .......... (1)

	 ð¤e, x = ( )cos a y
cosy

+  Ãkrhýk{-1 {kt {qfíkkt,

			  dx
dy

	 = 

( ) ( )

( )

cos a y
cosy

sin a y siny

cos a y

+ + −

+

			  dx
dy

	 = . .( ) ( )
( )

cosy sin a y siny cos a y
cos a y2

+ − +
+

				   = ( )
( )

sin a y y
cos a y2

+ −
+

		 ∴	 dx
dy

	 = sin
cos

a
a y2 +^ h

25.	

«« f (x)	 = cos
sin cos

x
x x x x
2

4 2
+
− −

	 cos a ≠ ± 1
∴ cos2 a ≠ 1
∴ 1 – sin2a ≠ 1
∴ – sin2a ≠ 0
∴ sin2a ≠ 0
∴ sin a ≠ 0 

	 cos a ≠ ± 1
∴ cos2 a ≠ 1
∴ 1 – sin2a ≠ 1
∴ – sin2a ≠ 0
∴ sin2a ≠ 0
∴ sin a ≠ 0 

			  = cos
sin cos

x
x x x
2

4 2
+

− +^ h

	 f (x)	 = cos
sin

x
x

2
4
+  – x

	 f  ‘(x)	 = 
cos

cos cos sin sin
x

x x x x
2

2 4 4
2+

+ − −^ ]
^

] ^h g
h

g h
–1

			  = 
cos

cos cos sin cos
x

x x x x
2

8 4 4 2
2

2 2 2

+
+ + − +

^
^

h
h

			  = 
cos

cos cos sin cos cos
x

x x x x x
2

8 4 4 4
2

2 2 2

+

+ + − + +^
^

^h
h

h

			  = 
cos

cos cos cos
x

x x x
2

8 4 4 4
2

2

+
+ − − −
^ h

	 f  ‘(x)	 = 
cos

cos cos
x

x x
2

4
2

2

+
−

^ h

	 f  ‘(x)	 = 
cos

cos cos
x

x x
2
4

2+
−

]
]

g
g

(a)	 f yu [wMík heíku ðÄu Au.

«« 		  f  ‘(x) > 0
	 ∴	 cos x > 0

	 ∴	 x yu «Úk{ fu [kuÚkk [hý{kt Au.

x «Úk{ [hý{kt nkuÞ íkku x ∈ ,k k2 4 1 2π π+b ] g l
x [kuÚkk [hý{kt nkuÞ íkku x ∈ ,k k4 3 2 2 2π π+ +b] ]g g l

	 LkkUÄ :	 òu x ∈ (0, 2π) íkku, x ∈ ,0 2
π c m  yÚkðk 

				   x ∈ ,2
3 2π πc m  {kt f [wMík heíku ðÄu Au.

(b)	 f yu [wMík heíku ½xu Au.

«« 		  f  ‘(x) < 0
	 ∴	 cos x < 0

	 ∴	 x yu çkeò fu ºkeò [hý{kt nkuÞ íÞkhu,

			  x ∈ ,k k4 1 2 4 3 2
π π+ +b] ]g g l

	 LkkUÄ :	 òu x ∈ (0, 2π) íkku, x ∈ ,2 2
3π πc m  {kt 

				   f [wMík heíku ½xu Au.

26.	

«« 	heík 1 :

	 I	 = ( )log log
log

x
x

dx
1

2+ ^ h= G#

			  = ( )log log
log

x dx
x

dx1
2+ ^ h# #

	 nðu, «Úk{ Mktfr÷ík{kt 1 Lku çkeò rðÄuÞ íkhefu ÷uíkkt yLku 
¾tzþ: Mktf÷Lk fhíkkt ykÃkýLku Lke[u «{kýu Ãkrhýk{ «kÃík 
Úkþu :

 4 – cos x > 0
⇒ (2 + cos x)2 > 0



	 I	 = x log (log x) – log logx x x dx x
dx1

2+ ^ h# #

			  = x log (log x) – log logx
dx

x
dx

2+ ^ h# # � ... (1)

	 log x
dx#  {kt 1 Lku çkeò rðÄuÞ íkhefu ÷uíkkt, yLku ¾tzþ: 

Mktf÷Lk fhíkkt ykÃkýLku,

	
( )log log logx

dx
x
x x

x x dx
1 1

2$= −
− b l> H* 4# #  {¤þu. ... (2)

	 Ãkrhýk{ (2) Lku Ãkrhýk{ (1) {kt {qfíkkt,

	 I	 = x log (log x) – 
( )log log logx

x
x

dx
x

dx
2 2− +^ h ##

			  = x log (log x) – log x
x  + c

«« 	heík 2 :

	 I	 = ( )log log
log

x
x

dx
1

2+f ^ h p#

	 ynª, log x = t ykËuþ ÷uíkkt,

			  ∴ x = et

			  ∴ dx = et dt

			  = log t
t
1
2+d n#  et dt

			  = # et log t t t t
1 1 1

2+ − +d n  dt

			  = # et log t t t t
1 1 1

2− + +b dl n) 3  dt

			  = et  log t t
1−b l  + c 

'e f x f x dx

e f x c

x

x
&

a +

+
f ^ ]

]
]g

g
gh p#

			  = x  log log logx x
1−d ^ h n  + c

			  = x  log (log x) – log x
x  + c

27.	

«« dx
dy

 + y cot x = 4x cosec x	 ... (1)

	 Ãkrhýk{ (1) Lku dx
dy

 + P(x) y = Q(x) MkkÚku Mkh¾kðíkkt

	 P(x) = cot x

	 Q(x) = 4x cosec x

	 →	 MktfÕÞfkhf yðÞð	 I.F.	 = e P x dx] g#

				    = e cot x dx#

				    = elog sin x

				    = sin x

	 →	 Ãkrhýk{ (1) Lku sin x ðzu økwýíkkt,

	 ∴ dx
dy

 sin x + y cot x sin x = 4x cosec x sin x

	 ∴	 dx
d  (y sin x) = 4x

	 ∴	 y sin x = # 4x dx

	 ∴	 y sin x = 2x2 + c	 ... (1)

	 →	 òu x = 2
π  yLku y = 0 nkuÞ íkku,

	 ∴	 0 = 2 4
2π < F  + c

	 ∴	 c = – 2
2π 

	 →	 c  Lke ®f{ík Ãkrhýk{ (1) {kt {qfíkkt,

	 ∴	 y sin x = 2x2 – 2
2π , ßÞkt, sin x ≠ 0

	 su ykÃku÷ rðf÷ Mk{efhýLkku rðrþü Wfu÷ Au.


