
લિબર્ટી પેપરસેટ
ધ�ોરણ 12 ઃ ગણિત

Full Solution
અસાઈનમેન્ટ પ્રશ્નપત્ર 11સમય ઃ 3 કલાક

1. (D) 2. (D) 3. (C) 4. (D) 5. (B) 6. (B) 7. (C) 8. (C) 9. (D) 10. (A) 11. (C) 12. (A) 13. (C)  
14. (C) 15. (B) 16. (A) 17. (A) 18. (A) 19. (B) 20. (A) 21. (C) 22. (D) 23. (D) 24. (B) 25. (B) 
26. (A) 27. (A) 28. (D) 29. (C) 30. (B) 31. (B) 32. (B) 33. (B) 34. (D) 35. (B) 36. (B) 37. (B) 
38. (D) 39. (A) 40. (C) 41. (A) 42. (B) 43. (C) 44. (B) 45. (C) 46. (B) 47. (D) 48. (A) 49. (A) 
50. (C)

PART A 

PART B 

rð¼køk-A

1.	

«« tan–1 cos sin2 2 2
11−b l; E

		 sin–1
2
1  = θ Äkhku.

		 \ sin θ = 2
1

		 = tan–1 [2 cos2θ]

		 = tan–1 [2 (1 – 2sin2θ)]

		 = tan–1 2 1 2 4
1−c b lm; E  sin 2

1
a θ =b l

		 = tan–1 2 1 2
1−b l; E

		 = tan–1 2 2
1

#; E

		 = tan–1 1 = 4
π 

yÚkðk

		 = tan–1 cos sin2 2 2
11−c b lm

		 = tan–1 cos sin sin2 2 6
1 π −c c c mmm

		 = tan–1 cos2 2 6
π c c mm  	 ,6 2 2a d

π π π−c m; E

		 = tan–1 cos2 3
π c m

		 = tan–1 2 2
1
$b l

		 = tan–1(1)

		 = tan–1 tan 4
π b l 		

		 = 4
π  			   ,4 2 2a d

π π π−c b lm
2.	

«« Äkhku fu, tan–1(cos x) = α
	 ∴	 cos x	 = tan α
	 ∴	 2 tan–1 (cos x)	 = tan–1 (2 cosec x)
	 ∴	 2α	 = tan–1 (2 cosec x)
	 ∴	 tan 2α	 = 2 cosec x

	 ∴	
tan
tan

1
2

2α
α

−
	 = 2 cosec x

	 \	 2
cos x
cos x

1 2−
	 = 

sin x
2  ( tan α = cos x)

	 \	 2
sin x
cos x

2 	 = 
sin x

2

	 \	 sin x
cos x 	 = 1		  ( sin x ≠ 0)

	 \	 tan x	 = 1

	 \	 x	 = 4
π 

	 [fkMkýe :

	 zk.çkk.	 = 2tan–1 (cosx)	

			  = 2tan–1 cos 4
π b l

			  = 2tan–1 2
1e o

			  = tan–1

2
1 +tan–1

2
1  



			  = tan–1
.1

2
1

2
1

2
1

2
1

−
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			  = tan–1 2
2

1
2

#d n  

			  = tan–1 (2 2 )

	 s.çkk.	 = tan–1 (2cosecx)

			  = tan–1 cosec2 4
π b l  

			  = tan–1(2 2 )

	 \ zk.çkk. = s.çkk.

		 \ Wfu÷ øký  = 4
π ' 1

3.	

«« f yu x = π ykøk¤ Mkíkík Au.

	 \	 lim
x " π +

 f (x)	 = limx " π −
 f (x)  = f (π)

	 \	 limx " π +
 (cosx)	 = limx " π −

 (kx + 1)

			
cos

x
x
f x x

>
"

&

&

a π
π

=

+J

L
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x
x
f x kx 1

<
"

&

&

a π
π

= +

−J

L
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N

P

OOOOOOOOg
	 \	 cosπ	 = kπ + 1
	 \	 – 1	 = kπ + 1
	 \	 kπ	 = – 2

	 \	 k	 = 2
π 

−

4.	

«« 		 I	 = # tan4x dx

				   = # tan2x · tan2x dx

				   = # tan2x (sec2x – 1) dx

				   = # tan2x · sec2x dx – # tan2x dx

				   = # tan2x dx
d  (tan x) dx – # (sec2x – 1) dx

				   = # tan2x dx
d  (tan x) dx – # sec2x dx + # 1 dx

	 ∴	 I	 = tan x3
3

 – tan x + x + c

5.	

«« ykf]rík{kt ËþkoÔÞk «{kýu hu¾k y = 3x + 2, 

	 X-yûkLku ,3
2 0−c m{kt AuËu Au yLku yk

	 yk÷u¾ x ∈ ,1 3
2− −c m  {kxu X-yûkLke Lke[u Au yLku 

	 yk÷u¾ x ∈ ,3
2 1−c m  {kxu X-yûkLke WÃkh Au.

Y

x = 1

x = –1 O E
C

B

D

X' X

Y'

,A 03
2−` j

y = 3x + 2

	 {ktøku÷ ûkuºkV¤ 

	 = «Ëuþ ACBALkwt ûkuºkV¤ + «Ëuþ ADEALkwt ûkuºkV¤

	 = ( ) ( )x dx x dx3 2 3 2
1

13
2

3
2

+

−
+ +

− −

# #

	 = x x x x
2
3 2 2

3 22

1

2
1

3
2

3
2+ + +

−

−

−b bl l

	 = 2
3
9
4

3
4

2
3 1 2 1– – –+c b b ] ]l m g gl  + 2

3 1 2 1+b ] ]g gl  

� – 2
3
9
4 2 3

2–+c b bl lm

	 = 3
2

3
4

2
3 2– – +  + 2

3  + 2 – 3
2  + 3

4

	 = 3
2

2
3 2– – +  + 2

3  + 2 + 3
2

	 = 6
4 9 12– – +  + 6

9 12 4+ +

	 = 6
1  + 6

25

	 = 6
26

	 = 3
13  [kuhMk yuf{

6.	

«« ykf]rík ÃkhÚke {ktøku÷ ûkuºkV¤

	 = «Ëuþ OABOLkwt ûkuºkV¤ + «Ëuþ BCDBLkwt ûkuºkV¤

		   + «Ëuþ DEFDLkwt ûkuºkV¤

2π

E

DB

A

O

C

F
X' X

Y'

2
π 

2
3π 

Y

π

	 ∴	 {ktøku÷ «ËuþLkwt ûkuºkV¤ 



			  = cosx dx cosx dx cosx dx
0

22

2

2
3

2
3

+ +
π 

π

π

π

π

# # #

			  = sinsin x sin x x
0

22

2

2
3

2
3

+ +
π 

π

π

π

π
] ] ]g g g

			  = sin sin2 0–π b l  + sin sin2
3

2–≠ ≠  + sin 2π 

� – sin 2
3π 

			  = (1 – 0) + ��|–1 – 1| + 0 – (–1)

			  = 1 + 2 + 1

			  = 4 [kuhMk yuf{

7.	
«« (ex + e–x) dy – (ex – e–x) dx = 0

	 ∴ dy = 
e e
e e
x x

x x

+

−
−

−_
_

i
i  dx

	 → çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴ #  dy	 = 
e e
e e
x x

x x

+

−
−

−_
_

i
i#  dx

	 ∴ #  dy	 = 
e e

dx
d
e e
x x

x x

+

+
−

−

^
^

h
h

#  dx

	 ∴     y	 = log (ex + e–x ) + c;

	 su ykÃku÷ rðf÷ Mk{efhýLkku ÔÞkÃkf Wfu÷ 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.	

«« ynª; x
y z

2
2

5
1

3
3− =

−
= −

+

	 ∴	 L	 : r  = 2 it  + jt  – 3 kt  + λ(2 it  + 5 jt  – 3 kt )

	 	 	 b1  = 2 it  + 5 jt  – 3 kt

	 íkÚkk	 x
y z

1
2

8
4

4
5

−
+ =

−
= −

	 ∴	 M	 : r  = (–2 it  + 4 jt  + 5 kt ) + µ(– it  + 8 jt  + 4 kt )

			   b2  = – it  + 8 jt  + 4 kt

	 b1 · b2 	= (2 it  + 5 jt  – 3 kt )·(– it  + 8 jt  + 4 kt ) 
			   = –2 + 40 – 12
			   = 26

	    | b1 | 	= 4 9 25+ +

			   = 38

	    | b2 | 	= 1 64 16+ +  

			   = 81

			   = 9

	 òu L yLku M ðå[uLkku ¾qýku α nkuÞ íkku,

		  cos α	 = 
·

b b

b b

1 2

1 2

		  cos α	 = 
38 9
26

	 ∴	     α	 = cos–1
9 38
26d n

	 ykÚke, çku hu¾kyku ðå[uLkk ¾qýkLkwt {kÃk cos–1
9 38
26d n  {¤u.

10.	

«« hu¾k Qøk{®çkËw{ktÚke ÃkMkkh ÚkkÞ Au.

	 ∴	 A( a )	 = (0, 0, 0)

			   = 0 it  + 0 jt  + 0 kt

		  hu¾kLke rËþk b  = it  ( hu¾k x-yûkLku Mk{ktíkh Au.)

	 hu¾kLkwt MkrËþ Mk{efhý,

		  r  = a  + λ b , λ ∈ R

	 ∴	 r  = (0 it  + 0 jt  + 0 kt ) + λ it

		  hu¾kLkwt fkíkuorÍÞ Mk{efhý,

		  x
1
0−  = 

y
0  = z

0

	 ∴	 x
1  = 

y
0  = z

0

11.	

«« ½xLkk A : Ãk¥kwt ÃkMktË fhíkkt íku fk¤k htøkLkwt nkuÞ

	 P(A) = C
C

52
1

26
1  = 2

1

	 Ãkwhðýe ðøkh,

	 ½xLkk B : Ãk¥kwt ÃkMktË fhíkkt íku fk¤k htøkLkwt Au.

	 P(B | A)	 = C
C

1

5

5
1

2
1  

			   = 51
25



	 ∴ çktLku fk¤k htøkLkk nkuÞ íkuLke Mkt¼kðLkk,
	 P(A ∩ B)	 = P(A) · P(B | A)

				    = 2
1  × 51

25  

				    = 102
25

12.	
«« S = {HH, HT, TH, TT} 

	 ∴ n = 4

(i)	 E : yuf rMk¬k Ãkh fktxku {¤u.

		 E : {HT, TH}

		 ynª, r = 2

		 ∴ P(E)	 = 4
2

			  = 2
1

	 	F : yuf rMk¬k Ãkh AkÃk {¤u.

		 F : {HT, TH}

		 ynª, r = 2

		 ∴ P(F) = 2
1

		 ∴ P(E ∩ F) = 2
1

		 ∴ P(E | F)	 = P F
P E F+]
] g
g

 

			  = 
2
1
2
1

			  = 1

rð¼køk-B

13.	

«« ynª R Ãkh ÔÞkÏÞkrÞík MktçktÄ 

	 S = {(a, b) : a ≤ b}

	 Äkhku fu, (a, a) ∈ S

	 ∴	 a ≤ a su MkíÞ Au. ∀ a ∈ R

	 ∴	 Äkhýk Mkk[e Au.

	 ∴	 S yu Mððk[f Au.

	 Äkhku fu, (a, b) ∈ S

	 a ≤ b

	 b ≤ a

	 (b, a) ∉ S   ( a ≤ b íkÚkk b ≤ a yufMkkÚku

MkíÞ Lk nkuE þfu.)

	 ∴	 S yu Mktr{ík LkÚke.

	 Äkhku fu, (a, b) ∈ S íkÚkk (b, c) ∈ S
	 ∴	 a ≤ b íkÚkk b ≤ c
	 ∴	 a ≤ c
	 ∴	 (a, c) ∈ S
	 ∴	 S yu ÃkhtÃkrhík Au.
	 yk{, MktçktÄ S yu Mððk[f Au, Mktr{ík LkÚke, ÃkhtÃkrhík Au.

14.

«« A	 = 
3
1
5
1−

= G  

	 ∴	 AT = 
3
5
1
1−

= G

	 nðu,	 P	 = 2
1  (A + AT)

				   = 2
1  

3
1
5
1

3
5
1
1−

+
−= =G G) 3

				   = 2
1  3 3

1 5
5 1
1 1

+
+

+
− −

= G

				   = 2
1  

6
6
6
2−

= G

			  P	 = 
3
3
3
1−

= G

	 	∴	 PT	= 
3
3
3
1−

= G

	 ∴	 P	 = PT

	 ∴	 P yu Mktr{ík ©urýf Au.

			  Q	 = 2
1  (A – AT)

					    = 2
1  

3
1
5
1

3
5
1
1−

−
−= =G G) 3

					    = 2
1  

3
1
5
1

3
5

1
1−

+
−
−

−= =G G) 3

					    = 2
1  3

1
3
5

5
1

1
1

−
− −

−
+

= G

					    = 2
1  

0
4
4
0−= G

			  Q	 = 
0
2
2
0−= G

	 ∴	 QT	 = 0
2

2
0
−= G

	 ∴	 – QT	 = 
0
2
2
0−= G

	 ∴	 Q	 = – QT

	 ∴	 Q yu rðMktr{ík ©urýf Au.

	 ∴	 P + Q	 = 
3
3
3
1

0
2
2
0−

+
−= =G G

					    = 3 0
3 2

3 2
1 0

+
−

+
− +

= G

					    = 
3
1
5
1−

= G  = A



15.	

«« A2 = A  .  A	 = 
2
1
1

1
2
1

1
1
2

2
1
1

1
2
1

1
1
2

−
−

−
− −

−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

				   = 
4 1 1
2 2 1
2 1 2

2 2 1
1 4 1
1 2 2

2 1 2
1 2 2
1 1 4

+ +
− − −

+ +

− − −
+ +

− − −

+ +
− − −

+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

			  A2	 = 
6
5
5

5
6
5

5
5
6

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

			  A3	 = A2 . A

	 \	 A3	 = 
6
5
5

5
6
5

5
5
6

2
1
1

1
2
1

1
1
2

−
−

−
− −

−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

				   = 
12 5 5
10 6 5
10 5 6

6 10 5
5 12 5
5 10 6

6 5 10
5 6 10
5 5 12

+ +
− − −

+ +

− − −
+ +

− − −

+ +
− − −

+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

			  A3	 = 
22
21
21

21
22
21

21
21
22

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW
	 zk.çkk.	 = A3 – 6A2 + 9A – 4I

	 = 
22
21
21

21
22
21

21
21
22

6
6
5
5

5
6
5

5
5
6

9
2
1
1

1
2
1

1
1
2

4
1
0
0

0
1
0

0
0
1

−
−

−
− − −

−

−
− + −

−

−
− −

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

	 = 
22
21
21

21
22
21

21
21
22

36
30
30

30
36
30

30
30
36

18
9
9

9
18
9

9
9
18

4
0
0

0
4
0

0
0
4

−
−

−
− +

−

−
−

−

−
+ −

−

−
−

−
−

−
+

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS
R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW
V

X

WWWWWWWW

	 = 
22 36 18 4
21 30 9 0
21 30 9 0

21 30 9 0
22 36 18 4
21 30 9 0

21 30 9 0
21 30 9 0
22 36 18 4

− + −
− + − +

− + +

− + − +
− + −

− + − +

− + +
− + − +

− + −

R

T

SSSSSSSS

V

X

WWWWWWWW

	 = 
0
0
0

0
0
0

0
0
0

R

T

SSSSSSSS

V

X

WWWWWWWW
 

	 = O

	 = s.çkk.

	 A3 – 6A2 + 9A – 4I = O

	 çktLku çkksw  A–1 ðzu økwýíkkt,

	 \	 (A3)A–1 – 6A2(A–1) + 9AA–1 + 4IA–1 = OA–1

	 \	 A2 – 6A + 9I – 4A–1 = O
	 \	 4A–1 = A2 – 6A + 9I

	 \	 4A–1 = 
6
5
5

5
6
5

5
5
6

6
2
1
1

1
2
1

1
1
2

9
1
0
0

0
1
0

0
0
1

−
−

−
− − −

−

−
− +

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

	 \	 4A–1 =
6
5
5

5
6
5

5
5
6

12
6
6

6
12
6

6
6
12

9
0
0

0
9
0

0
0
9

−
−

−
− +

−

−
−

−

−
+

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

	 \	 4A–1 = 
3
1
1

1
3
1

1
1
3−

−R

T

SSSSSSSS

V

X

WWWWWWWW

	 ∴	 A–1 = 4
1
3
1
1

1
3
1

1
1
3−

−R

T

SSSSSSSS

V

X

WWWWWWWW

	 \	 A–1 =  
4
3

4
1

4
1

4
1

4
3

4
1

4
1

4
1

4
3−

−
R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

16.	

«« ( )
,
,
,

f x ax b
x
x

x

5

21

2
2 10

10
< <
G

H

= +

Z

[

\

]]]]
]]]]

	 ynª, f yu x = 2 ykøk¤ Mkíkík Au.

	 \ limx 2" +  f (x)	 = limx 2" −  f (x)  = f (2)

	 \ limx 2" +  (ax + b)	 = limx 2" −  5

			
x
x
f x ax b

2
2>
"

&

&

a

= +

+J

L

KKKKKKKK ]

N

P

OOOOOOOOg
  

x
x
f x

2
2
5

<
"

&

&

a

=

−J

L

KKKKKKKK ]

N

P

OOOOOOOOg
	 \ 2a + b = 5	 ... (1)

	 nðu, f yu x = 10 ykøk¤ Mkíkík Au.

	 \ lim
x 10" +  f (x)	 = limx 10" −  f (x)  = f (10)

	 \ lim
x 10" +  21	 = limx 10" −  ax + b

			
x
x
f x

10
10
21

>
"

&

&

a

=

+J

L

KKKKKKKK ]

N

P

OOOOOOOOg
    

x
x
f x ax b

10
10<
"

&

&

a

= +

−J

L

KKKKKKKK ]

N

P

OOOOOOOOg
	 \ 21 = 10a + b
	 \ 10a + b = 21	 ............ (2)

	 Mk{efhý (1) yLku (2) Lkku Wfu÷ fhíkkt,

		 	 10a + b = 21
		 	  2a + b =  5
			  –    –    –
			       8a = 16
				      a = 2

	 a Lke ®f{ík Mk{efhý (1) {kt {qfíkkt,
			  2(2) + b = 5

		 \	 b = 1



17.	

«« –∞ +∞+1–1

	 I	 = (–∞, –1) ∪ (1, ∞) ÷uíkkt,

		 I ∩ [–1, 1] = φ

			  f (x)	 = x + x
1

	 ∴	 f  ‘(x)	 = 1 – 
x
1
2 	 ........... (1)

	 nðu,	 I = (–∞, –1) ∪ (1, ∞)
			  x ∈ (–∞, –1) ∪ (1, ∞)

	 →	 x2 > 1

	 ∴	
x
1
2  < 1

	 ∴	
x
1
2

−
 > –1

	 ∴	 1 – 
x
1
2  > 0

	 ∴	 f  ‘(x) > 0 	 ( Ãkrhýk{ (1) ÃkhÚke)

	 ∴	 f   yu I = (–∞, –1) ∪ (1, ∞) Ãkh [wMík 

				   ðÄíkwt rðÄuÞ Au.

18.	

«« ynª,	 a · b c+] g  = 0 yLku 

			  b · a c+] g  = 0 íkÚkk 

			  c · a b+] g  = 0 ykÃku÷ Au.	 ........... (1)

	 nðu, | a + b + c |2	 = ( a + b + c ) · ( a + b + c )
			   = a · a + a ·( b + c ) 

+ b · b + b ·( a + c ) 
+ c ·( a + b ) + c · c

			   = a b c2 2 2+ +

( Ãkrhýk{ (1))
			   = 9 + 16 + 25
			   = 50

	 íkuÚke, | a + b + c |	 = 50
			   = 5 2

19.	

«« çku hu¾kyku Mk{ktíkh Au.

	 ykÃkýe ÃkkMku	 a1  = it  + 2 jt  – 4 kt ,

			   a2  = 3 it  + 3 jt  – 5 kt  yLku

			   b  = 2 it  + 3 jt  + 6 kt  Au.

	 ykÚke, hu¾kyku ðå[uLkwt ytíkh

		 d	 = 
b

b a a2 1# −_ i

			  = 

i j k

4 9 36

2
2
3
1
6
1

+ +

−

t t t

			  = 
i j k

49
9 14 4− + −t t t

			  = 
49
293

			  = 7
293

 yuf{

20.	
«« 2x + y > 3

 		  x + 2y > 6   nuíkw÷ûke rðÄuÞ Z = x + 2y

		  x > 0

		  y > 0
	 2x + y = 3 ... (i)	

	

x 0
2
3

y 3 0 	
	 x + 2y = 6 ... (ii)

	

x 0 6
y 3 0

	 (i) yLku (ii) Lkku Wfu÷,

		

2x + y = 3
2x + 4y = 12

3y = 9

		  ∴ y = 3

			   y = 3 Lku 2x + y = 3{kt {qfíkkt,

					     2x + 3 = 3

					     2x = 0

					     x = 0

1

2

3

5

1 2 3 4 5 6(0, 0)

(6, 0)

2x + y = 3

(0, 3)

x + 2y = 6
, 02
3` j

4

7

Y

X

(0, 3)

,2
3 0c m



×

(0, 3) 
(6, 0) ×



ykf]rík{kt ykÃku÷ yMk{íkkykuLkku yk÷u¾ ËþkoÔÞku Au su 

rMkr{ík Au. 

þõÞ Wfu÷«ËuþLkkt rþhku®çkËwyku (0, 3) yLku (6, 0) {¤u.

þõÞ Wfu÷ «ËuþLkk 
rþhku®çkËw

Z = 3x + 5y

(0, 3) 6

(6, 0) 6

«« yk{, (0, 3) yLku (6, 0) ®çkËwykuLku òuzíkkt hu¾k¾tz ÃkhLkk 

Ëhuf ®çkËwyu ZLkwt LÞqLkík{ {qÕÞ {¤u Au.

21.	

«« 	Äkhku fu ËËeoLku ÓËÞhkuøkLkku nw{÷ku ÚkðkLke þõÞíkk 40% 

Au. yu Ãký Äkhu÷ Au fu æÞkLk yLku ÞkuøkkMkLkkuLkku yÇÞkMk 

ÓËÞhkuøkLkk nw{÷kLkwt òu¾{ 30% ½xkzu Au.

	 ½xLkk E1 : ÔÞÂõík æÞkLk yLku ÞkuøkkMkLkLkku fkÞo¢{ yLkwMkhu 

Au.

	 ½xLkk E2 : ÔÞÂõík Ëkõíkhe Ëðkr[êeLku ÃkMktË fhu Au.

		 P(E1) = 2
1  ; P(E2) = 2

1

		 ½xLkk A : ÔÞÂõík ÓËÞhkuøkLkk nw{÷kÚke Ãkerzík Au.

	 ÔÞÂõík ÓËÞhkuøkLkk nw{÷kÚke Ãkerzík Au yLku íku æÞkLk yLku 

ÞkuøkkMkLkLkku WÃkÞkuøk fhu íkuLke Mkt¼kðLkk,

	 ∴ P(E1 | A)	 =	
|

P A
P E P A E·1 1_

]
_i
g

i

	 ∴ P(A | E1)	 =	 ÔÞÂõík æÞkLk yLku ÞkuøkkÇÞkMkLkku WÃkÞkuøk 

fhu yLku ÓËÞhkuøkÚke Ãkerzík nkuÞ (30% 

½xu yux÷u 70%)

		  =	 100
40 Lkk 70%

		  =	 0.4 × 100
70  = 0.28

	 ∴ P(A | E2)	 =	 ÔÞÂõík Ëkõíkhe Ëðkr[êeLkku WÃkÞkuøk fhu 

yLku ÓËÞhkuøkLkk nw{÷ku ykuAku ÚkkÞ. 

(25% ½xkzku yux÷u 75%)

		  =	 0.4Lkk 75%

		  =	 0.4 × 100
75

		  =	 0.75 × 0.4 = 0.3

	 	∴  P(A)	 = P(E1) · P(A | E1) + P(E2) · P(A | E2)

			  = 2
1  × 0.28 + 2

1  × 0.3

			  = 0.14 + 0.15
			  = 0.29

}← LÞqLkík{

	 	∴ P(E1 | A)	 = .

.

0 29
2
1 0 28#

			  = 29
14

rð¼køk-C

22.	

«« 10 zÍLk = 10 × 12 = 120 Lktøk

		 8 zÍLk = 8 × 12 = 96 Lktøk

		 \ hMkkÞýrð¿kkLkLkkt ÃkwMíkfkuLke MktÏÞk = 120 Lktøk

		   ¼kiríkfrð¿kkLkLkkt ÃkwMíkfkuLke MktÏÞk = 96 Lktøk

		   yÚkoþk†Lkk ÃkwMíkfkuLke MktÏÞk = 120 Lktøk

		 hMkkÞýrð¿kkLkLkkt ÃkwMíkfLke ðu[ký ®f{ík ` 80

		 ¼kiríkfrð¿kkLkLkkt ÃkwMíkfLke ðu[ký ®f{ík ` 60

		 yÚkoþk†Lkk ÃkwMíkfLke ðu[ký ®f{ík ` 40

		 \	 fw÷ ðu[ký ®f{ík

			  = [120  96  120]
80
60
40

R

T

SSSSSSSS

V

X

WWWWWWWW

			  = [120 × 80 + 96 × 60 + 120 × 40]
			  = [9600 + 5760 + 4800]

		 \	 fw÷ ðu[ký ®f{ík = [20160]

	 ¼tzkhLku {¤u÷ fw÷ hf{ ` 20,160 nkuÞ.

23.	

«« ©urýf MðYÃku ÷¾íkkt,

	 \ 
x
y
z

1
2
1

1
1
1

1
3
1

4
0
2

−
− =

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

1
2
1

1
1
1

1
3
1

4
0
2

=
−

− = =

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

		    AX = B

		  \ X = A–1B

«« A–1 þkuÄðk {kxu,

	 |A|	 = 
1
2
1

1
1
1

1
3
1

−
−

		  = 1(1 + 3) + 1(2 + 3) + 1(2 – 1)
		  = 4 + 5 + 1
		  = 10 ≠ 0

	 \ yLkLÞ Wfu÷ {¤u.



«« adj A {u¤ððk {kxu,

	 1 Lkku MknyðÞð	 A11	 = (–1)2 
1
1

3
1
−

				   = 1(1 + 3)
				   = 4

	 –1 Lkku MknyðÞð	 A12	 = (–1)3 
2
1

3
1
−

				   = (–1)(2 + 3)
				   = – 5

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

				   = 1(2 – 1)
				   = 1

	 2 Lkku MknyðÞð	 A21	 = (–1)3 
1

1
1
1

−

				   = (–1)(– 1 – 1)
				   = 2

	 1 Lkku MknyðÞð 	 A22	 = (–1)4 
1
1

1
1

				   = 1(1 – 1)
				   = 0

	 –3Lkku MknyðÞð	 A23	 = (–1)5 
1
1

1
1
−

				   = (–1)(1 + 1)
				   = – 2

	 1 Lkku MknyðÞð 	 A31	  = (–1)4 
1
1

1
3

−
−

				   = 1(3 – 1)
				   = 2

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

				   = (–1)(– 3 – 2)
				   = 5

	 1 Lkku MknyðÞð	 A33	 = (–1)6 
1
2

1
1
−

				   = 1(1 + 2)
				   = 3

		  adj A = 
4
5
1

2
0
2

2
5
3

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

		  A–1 = | |A Aadj1
10
1

4
5
1

2
0
2

2
5
3

= −
−

R

T

SSSSSSSS

V

X

WWWWWWWW
	 X = A–1B

	 \	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 10

1
4
5
1

2
0
2

2
5
3

4
0
2

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			   = 10
1

16 0 4
20 0 10
4 0 6

+ +
− + +

+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

			   = 10
1

20
10
10
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 \	
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
	 = 

2
1
1
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 Wfu÷ : x = 2, y = –1, z = 1

24.	

«« f (x) = (1 + x) (1 + x2) (1 + x4) (1 + x8) Lke

	 çktLku çkksw log ÷uíkkt,

		 	 log(f (x)) = log ((1 + x) (1 + x2) (1 + x4) (1 + x8))

	 ∴	 log(f (x)) = log (1 + x) + log (1 + x2)
� + log (1 + x4) + log (1 + x8)

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

		 	 ( ) ( )f x dx
d f x x x

x
x
x

x
x1

1
1

1
2

1
4

1
8

2 4

3

8

7
= + +

+
+

+
+

+
> H

	 \	 ( ) ( )f x f x x x
x

x
x

x
x

1
1

1
2

1
4

1
8

2 4

3

8

7
= + +

+
+

+
+

+
l > H

	 \	 f  ‘(x) = (1 + x)(1 + x2) (1 + x4)(1 + x8)

x x
x

x
x

x
x

1
1

1
2

1
4

1
8

2 4

3

8

7

+ +
+

+
+

+
+

= F

	 \	 f  ‘(1)	= ( ) ( ) ( ) ( )1 1 1 1 1 1 1 1 2
1

2
2

2
4

2
8+ + + + + + +; E

				   = ( ) ( ) ( ) ( )2 2 2 2 2
1 2 4 8+ + +< F  = (8) (15)

	 \	 f  ‘(1)	= 120

25.	
C

B AM r

O
R

x R

«« Äkhku fu þtfwLkk ÃkkÞkLke rºkßÞk r Au.

		 OM = x Äkhku

	 ykf]rík ÃkhÚke, þtfwLke Ÿ[kE h = R + x

	 ynª, ∆OMA{kt, R2 = x2 + r2	 ............ (1)



	 ∴	 þtfwLkwt ½LkV¤ V

				   = 3
1  πr2h 

				   = 3
1  πr2(x + R)

				   = 3
1  π(R2 – x2) (x + R) 	 (Ãkrhýk{ (1))

	 ∴	 f (x)	 = 3
1  π(R2x + R3 – x3 – x2R)

	 ∴	 f  ‘(x)	 = 3
1  π(R2 + 0 – 3x2 – 2xR)

	 ∴	 f  ‘’(x)	 = 3
1  π(–6x – 2R)

				   = – 3
1  π(6x + 2R) < 0

	 ∴	 f  Lku {n¥k{ {qÕÞ {¤u Au.

	 →	 nðu, þtfwLkwt {n¥k{ ½LkV¤ {u¤ððk {kxu,

				   f  ‘(x)	 = 0

	 ∴ 		 3
π  (R2 – 3x2 – 2xR)	 = 0

	 ∴ 		 R2 – 2xR – 3x2	 = 0

	 ∴ 		 R2 – 3xR + xR – 3x2	 = 0

	 ∴ 		R(R – 3x) + x(R – 3x)	 = 0

	 ∴	 	  (x + R)(R – 3x)	 = 0

	 ∴	 x = –R fu x = R3
			  x > 0 nkuðkÚke x = –R þõÞ LkÚke.

	 ∴	 x = R3
			  þtfwLke Ÿ[kE (h)	 = x + R 

				   = R3 + R

	 ∴	                  h	 = R
3
4

	 þtfwLke ÃkkÞkLke rºkßÞk, r2 = R2 – x2  (Ãkrhýk{ (1))

	 →	 þtfwLkwt ½LkV¤ (V)	 = 3
1 πr2h

					    = 3
1  π(R2 – x2) R

3
4b l

					    = 3
1  π R R R

9 3
42

2
−d bn l

					    = 3
1  π R R

9
8

3
42

d bn l

	 	               ∴                 V	 = 27
8

3
4·  πR3

	 ∴ þtfwLkwt ½LkV¤ = 27
8  × økku÷fLkwt ½LkV¤

( x > 0 íkÚkk

R > 0)

26.	

«« 	heík 1 :

	 I	 = 
a cos x b sin x

x dx
2 2 2 2

0
+

π 

#

		 = 
( ) ( )

( )

a cos x b sin x
x

dx2 2 2 2
0 π π

π
− + −

−π 

#

(økwýÄ{o (6) ÃkhÚke)

		 = 
a cos x b sin x

dx
a cos x b sin x

x dx
2 2 2 2

0
2 2 2 2

0

π 
+

−
+

π π

# #

			  = I
a cos x b sin x

dx
2 2 2 2

0

π 
+

−
π 

#

	 2I	 = 
a cos x b sin x

dx
2 2 2 2

0

π 
+

π 

#

	 íkuÚke I	 = 
a cos x b sin x

dx
2 2 2 2 2
0

π 
+

π 

#

		 = 
a cos x b sin x

dx
2 2 2 2 2 2

0

2

$
π 

+

π 

# � (økwýÄ{o (7) ÃkhÚke)

	 = 
a cos x b sin x

dx
a cos x b sin x

dx
2 2 2 2

0
2 2 2 2

4

4

2

π 
+

+
+

π

π

πR

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

# #

	 = 
a b tan x
sec x dx

a cot x b
cosec x dx

2 2 2

2

0
2 2 2

24

4

2

π 
+

+
+

π

π

πR

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

# #

( «Úk{ Mktf÷Lk{kt cos2x ðzu ¼køkíkkt yLku

	 çkeò Mktf÷Lk{kt sin2x ðzu ¼køkíkkt)

	 = 
a b t
dt

a u b
du

2 2 2
0

1

2 2 2
1

0

π 
+

−
+

> H# #

	 («Úk{ yLku çkeò Mktf÷Lk{kt yLkw¢{u 

	 tan x = t yLku cot x = u ÷uíkkt)

	 = tanab a
bt

ab tan b
au1

0

1 1

1

0π π−− −: ;D E

	 = ab tan a
b tan b

a
ab2

1 1
2π π+ =− −; E

«« 	heík 2 :

		  I	 = 
0

π 

#
cos sina x b x

x
2 2 2 2+

 dx	 ... (1)

			   = 
0

π 

#
cos sina x b x

x
2 2 2 2π π

π
− + −

−

]
]

]g
g

g  dx



			   = 
0

π 

#
cos sina x b x

x
2 2 2 2

π 
+
−] g

 dx

		  I	 = π
0

π 

#
cos sina x b x

1
2 2 2 2+

 dx 

– 
0

π 

#
cos sina x b x

x
2 2 2 2+

 dx

	 ∴	 I	 = π
0

π 

#
cos sina x b x

1
2 2 2 2+

 dx – I

( Ãkrhýk{ (1) ÃkhÚke)

	 ∴	 2I	= π
0

π 

#  
cos sina x b x

1
2 2 2 2+

 dx

	 ∴	 I	 = 2
π 

0

π 

#  
cos sina x b x

1
2 2 2 2+

 dx

	 	 	 = 2
π cos sin

cos sin

a x b x
dx

a x b x
dx

1

1

2 2 2 2
0

2 2 2 2
0

2

2

π π

+

+
− + −

π

π

] ]g g

R

T

SSSSSSSSSSSSSSSSSS

V

X

WWWWWWWWWWWWWWWWWW

#

#

	 	 	 = 2
π cos sin

cos sin

a x b x
dx

a x b x
dx

1

1

2 2 2 2
0

2 2 2 2
0

2

2

+

+
+

π

π

R

T

SSSSSSSSSSSSSSSSSS

V

X

WWWWWWWWWWWWWWWWWW

#

#

	 	 	 = 2
π 

cos sina x b x
dx2 1

2 2 2 2
0

2

+

π R

T

SSSSSSSSS

V

X

WWWWWWWWW
#

	 	 	 = π
0

2
π 

#
tan

sec
a b x

x
2 2 2

2

+
 dx

( Ëhuf ÃkËLku cos2 x ≠ 0 ðzu ¼køkíkkt)

		 ynª,	 tan x = t ykËuþ ÷uíkkt,

				   sec2x dx = dt
				   x →  0  ⇒ t → 0

				   x → 2
π  ⇒ t → ∞

	 	 	 = π
a b t
dt

2 2 2
0

+

3

#

	 	 	 = π tanab a
bt1 1

0

3
− b l; E

	 	 	 = ab
π (tan–1 (∞) – tan–1(0))

			   = ab
π 

2 0π −b l

			   = ab2

2π 

27.	

«« ∴	
tan

y
y x

1
–
2

1–

+
 = dy

dx

	 ∴	 dy
dx  = 

tan
y
y

1 2

1–

+
 – 

y
x

1 2+

	 ∴	 dy
dx  + 

y
x

1 2+
 = 

tan
y
y

1 2

1–

+

	 ∴	 P(y) = 
y1
1

2+
, Q(y) = 

tan
y
y

1 2

1–

+

	 ∴ MktfÕÞfkhf yðÞð	 = e dy
y1
1
2+

#

					    = etan–1y

	 →	 yk{, ykÃku÷ rðf÷ Mk{efhýLkku Wfu÷,

	 xetan y1−

 = 
tan

y
y

1 2

1

+

−

f p#  etan y1−
 dy + c

	 Äkhku fu, 

			  I = 
tan

y
y

1 2

1

+

−

f p#  etan y1−
 dy

		 tan–1y = t {qfíkkt,

			  y1
1

2+
e ody = dt

	 ∴	 I	 = # tet dt 

				   = tet – # 1 ⋅ et dt 

				   = tet – et + c
				   = et (t – 1) + c

			  I	 = etan–1 y (tan–1y – 1) + c

	 I Lke ®f{ík Mk{efhý (2) {kt {qfíkkt,

			  xetan–1y	 = etan–1y (tan–1 y – 1) + c

	 ∴	 x	 = (tan–1y – 1) + c e–tan–1 y

	 yk ykÃku÷ rðf÷ Mk{efhýLkku ÔÞkÃkf Wfu÷ Au.


