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Name : ...................................................................................................................................
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âæ×æ‹Ø çÙÎðüàæ Ñ (i)  âÖè ÂýàÙ ¥çÙßæØü ãñ´Ð

  (ii)  ·ñ¤Ü·é¤ÜðÅUÚU ·ð¤ ÂýØæð» ·¤è ¥Ùé×çÌ ÙãUè´ ãñUÐ

General Instructions : (i) All questions are compulsory.
  (ii) Use of  Calculator is not permitted.

çÙÎðüàæ Ñ (¥) ÂýàÙ ·ý¤×æ¢·¤ v âð y Ì·¤ ¥çÌÜƒæé©UîæÚUèØ ÂýàÙ ãñ´UÐ ÂýˆØð·¤ ÂýàÙ ÂÚU v ¥¢·¤ 
çÙÏæüçÚUÌ ãñUÐ

Instruction  : (A) Question Nos. 1 to 4 are very short answer type questions. 
Each question carries 1 mark.

ÂýàÙ-v ØçÎ ¥æÃØêãU  A=












2 4

3 2
 ÌÍæ   B=

−











2 5

3 4
 ãUæð´, Ìæð 3A – B ·¤æ ×æÙ ™ææÌ 

·¤èçÁ°Ð     [1]
 

 If matrix A=












2 4

3 2
 and B=

−











2 5

3 4
, then find the value  

of 3A – B.
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ÂýàÙ-w ×æÙ ™ææÌ ·¤èçÁ° Ñ  2 1
2x x dxsin +( )∫    [1]

 Evaluate :   2 1
2x x dxsin +( )∫   

ÂýàÙ-x 




a b-  ·¤æ ×æÙ ™ææÌ ·¤èçÁ° ØçÎ 




a b= =2 3,  ¥æñÚU 




a b⋅ = 4  [1]

 Find the value of 




a b-  if  




a b= =2 3,  and  


a b⋅ = 4

ÂýàÙ-y ¥ß·¤Ü â×è·¤ÚU‡æ ·¤è ·¤æðçÅU ÌÍæ ƒææÌ ™ææÌ ·¤èçÁ° Ñ    [1]

   
xy d y
dx

x dy
dx

y dy
dx

2

2

2

0










+





 −






=

 Find the order and degree of differential equation :

   
xy d y
dx

x dy
dx

y dy
dx

2

2

2

0










+





 −






=

     

çÙÎðüàæ Ñ (Õ) ÂýàÙ ·ý¤×æ¢·¤ z âð vw Ì·¤ Üƒæé©UîæÚUèØ ÂýàÙ ãñ´Ð ÂýˆØð·¤ ÂýàÙ ÂÚU w ¥¢·¤ 

çÙÏæüçÚUÌ ãñ´UÐ

Instruction  : (B) Question Nos. 5 to 12 are short answer type questions. 

Each question carries 2 marks.

ÂýàÙ-z x  ·¤æ ×æÙ ™ææÌ ·¤èçÁ° ØçÎ 
2 4

5 1

2 4

6
=

x
x

 
           [2]

 Find the value of x if  
2 4

5 1

2 4

6
=

x
x

 

        

ÂýàÙ-{ çâh ·¤èçÁ° ç·¤ È¤ÜÙ  f (x) = | x |, x = 0 ÂÚU â¢ÌÌ ãñUÐ     [2]

 Prove that function  f (x) = | x | is continuous of  x = 0.
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ÂýàÙ-| çâh ·¤èçÁ° ç·¤ sec , | |
− −+ = ∀ ≥1 1

2
1x x xcosec

π
   [2]

 Prove that   sec , | |
− −+ = ∀ ≥1 1

2
1x x xcosec

π

ÂýàÙ-} ×æÙ ™ææÌ ·¤èçÁ°  
e

x
dx

xtan
−

+∫
1

1
2

.      [2]

 Find the value of   e
x
dx

xtan
−

+∫
1

1
2

.    

ÂýàÙ-~ ¥ß·¤Ü â×è·¤ÚU‡æ ãUÜ ·¤èçÁ° Ñ    [2]

   
dy
dx

x y= +( ) +( )1 1
2 2

 Solve the differential equation :  

   
dy
dx

x y= +( ) +( )1 1
2 2

ÂýàÙ-v® ØçÎ ç·¤âè âÚUÜ ÚðU¹æ ·¤è çÎ·¤÷ ·¤æð…Øæ°¡ cosα, cosβ, cosγ ãUô´, Ìæð çâh ·¤èçÁ° ç·¤  

    sin2α + sin2β + sin2γ   = 2   [2]

 If the direction cosines of a line are cosα, cosβ, cosγ, then prove that 

   sin2α   + sin2β   + sin2γ   = 2   

ÂýàÙ-vv ØçÎ P A P B( ) , ( )= =
6

11

5

11
 ÌÍæ P A B( )∩ =

4

11
 ãUæð´, Ìæð P B

A





 ·¤æ ×æÙ 

™ææÌ ·¤èçÁ°Ð        [2]

 If  P A P B( ) , ( )= =
6

11

5

11
 and P A B( )∩ =

4

11
, then find the value 

of P B
A





  .        
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ÂýàÙ-vw ØçÎ  y x= +tan( )2 3  ãUæð, Ìæð  dy
dx

 ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð   [2]

 If  y x= +tan( )2 3 , then find the value of  dy
dx

. 

çÙÎðüàæ Ñ (â) ÂýàÙ ·ý¤×æ¢·¤ vx âð wx Ì·¤ Îèƒæü©UîæÚUèØ ÂýàÙ ãñ¢UÐ ÂýàÙ ·ý¤×æ¢·¤ 
vy, v{ °ß¢U v} ×ð´U ¥æ¢ÌçÚU·¤ çß·¤ËÂ ãñ´UÐ ÂýˆØð·¤ ÂýàÙ ÂÚU y ¥¢·¤ 
çÙÏæüçÚUÌ ãñ´UÐ 

Instruction  : (C) Question Nos. 13 to 23 are long answer type questions.
Question Nos. 14, 16 and 18 have internal choice. Each 
question carries 4 marks.

ÂýàÙ-vx ØçÎ Îæð §·¤æ§ü âçÎàææð´ 
a  ¥æñÚU 



b  ·ð¤ Õè¿ ·¤æ ·¤æð‡æ θ ãUæð, Ìæð çâh 

·¤èçÁ° ç·¤ sin
θ
2

1

2
= −





a b .   [4]

 If angle between two unit vectors 
a  and 



b  be θ, then prove that  

sin
θ
2

1

2
= −





a b .

ÂýàÙ-vy çâh ·¤èçÁ° ç·¤ È¤ÜÙ f x x x( ) sin cos= + , 0
2

< <x π  ·¤æ ©U“æÌ× 
×æÙ 2  ãñUÐ     [4]

 Prove that maximum value of function f x x x( ) sin cos= + , 

0
2

< <x π  is 2 .

¥Íßæ / OR

 °·¤ çSÍÚU ÛæèÜ ×ð´ °·¤ ÂˆÍÚU ÇUæÜæ ÁæÌæ ãñU ¥æñÚU ÌÚ¢U»ð´ ßëîææð´ ×ð´ y âð×è./âð·´¤ÇU ·¤è »çÌ 

âð ¿ÜÌè ãñ´UÐ ÁÕ ßëîææ·¤æÚU ÌÚ¢U» ·¤è ç˜æ…Øæ v® âð×è. ãñU, ÌÕ ©Uâ ÿæ‡æ ÂçÚUÕh ÿæð˜æÈ¤Ü 

ç·¤ÌÙè ÌðÁè âð ÕÉ¸U ÚUãUæ ãñU? 

 A stone is dropped in a quiet lake and waves move in circles at a 

speed of 4 cm per second. At the instant when the radius of circular 

wave is 10 cm, then how fast is the enclosed area increasing?
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ÂýàÙ-vz çâh ·¤èçÁ° ç·¤   
x x x

x x x
x x x

+
+

+

4 2 2

2 4 2

2 2 4

 = + −( ) ( )5 4 4
2x x  [4]

 Prove that    
x x x

x x x
x x x

+
+

+

4 2 2

2 4 2

2 2 4

 = + −( ) ( )5 4 4
2x x

ÂýàÙ-v{ çâh ·¤èçÁ° ç·¤  cos cos cos
− − −+ =1 1 14

5

12

13

33

65
 .¤    [4]

 Prove that   cos cos cos
− − −+ =1 1 14

5

12

13

33

65
.     

¥Íßæ / OR 

 ØçÎ tan tan
− −+ =1 1
2 3

4
x x π

 ãUæð, Ìæð x ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð    

 Find the value of x if tan tan
− −+ =1 1
2 3

4
x x π

.

ÂýàÙ-v| ×æðãUÙ 75% Âý·¤ÚU‡ææð´ ×ð´ ÌÍæ âæðãUÙ 80% Âý·¤ÚU‡ææð´ ×ð´ â¿ ÕæðÜÌæ ãñUÐ ©Uâ ƒæÅUÙæ ·¤è 

ÂýæçØ·¤Ìæ ™ææÌ ·¤èçÁ° ÁÕç·¤ ×æðãUÙ â¿ ÌÍæ âæðãUÙ ÛæêÆU ÕæðÜÌæ ãñUÐ  [4]

 Mohan tells the truth in 75% cases while Sohan in 80% cases. Find 

the probability that Mohan tells the truth and Sohan tells lie to narrate 

an incident.

ÂýàÙ-v} çâh ·¤èçÁ° ç·¤ Âê‡ææZ·¤ô´ ·ð¤ â×é“æØ Z  U×ð´  R  = { (a,  b) : â¢BØæ 5,  (a – b) ·¤æð 

çßÖæçÁÌ ·¤ÚUÌè ãñU } ¤mæÚUæ ÂýÎîæ â¢Õ¢Ï  R  °·¤ ÌéËØÌæ â¢Õ¢Ï ãñUÐ  [4] 

 Prove that the relation R in set of integers Z given by R  = { (a,  b) : 

(a – b) is divisible by number 5} is an equivalence relation.  
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¥Íßæ / OR

 ØçÎ f : R ® R  ÌÍæ  g : R ® R  È¤ÜÙ ·ý¤×àæÑ f(x) = x2 + 2 ÌÍæ  

g(x) = 
x

x-1
, x ≠ 1 mæÚUæ ÂçÚUÖæçáÌ ãñ´, Ìæð g◦f  ÌÍæ f◦g  ™ææÌ ·¤èçÁ°Ð 

çâh ·¤èçÁ° ç·¤ g◦f ≠ f◦g.

 Find g◦f  and f◦g if f : R ® R and g : R ® R are given by functions 

f(x) = x2 + 2  and g(x) = 
x

x-1
, x ≠ 1 respectively.  Show that g◦f ≠ f◦g.

ÂýàÙ-v~ ØçÎ y
x
x

=
+ −










−

tan
1

2
1 1

, Ìæð dy
dx

 ™ææÌ ·¤èçÁ°Ð   [4]

 If y
x
x

=
+ −










−

tan
1

2
1 1

, then find  dy
dx

.

ÂýàÙ-w® ¥ß·¤Ü â×è·¤ÚU‡æ ãUÜ ·¤èçÁ° Ñ    [4]

  
dy
dx

y
x

x+ = 2

 Solve the differential equation :  

  

dy
dx

y
x

x+ = 2

ÂýàÙ-wv ×æÙ ™ææÌ ·¤èçÁ° Ñ  
x x

x
dxsin

−

−
∫

1

2
1

    [4]

 Evaluate :  
x x

x
dxsin

−

−
∫

1

2
1

ÂýàÙ-ww ØçÎ ˆˆ ˆ4 3a i j k= + +
  ¥æñÚU ˆˆ 2b i k



= -  ãUæð´, Ìæð 2b a´


  ·¤æ ×æÙ ™ææÌ 

·¤èçÁ°Ð     [4]

 If  ˆˆ ˆ4 3a i j k= + +
  and ˆˆ 2b i k



= - , then find the value of 2b a´


 .
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ÂýàÙ-wx °·¤ ·¤Üàæ ×ð´ 5 ÜæÜ ¥æñÚU 5 ·¤æÜè »ð´Îð´ ãñ´UÐ ØæÎë‘ÀUØæ °·¤ »ð´Î çÙ·¤æÜè ÁæÌè ãñU, 
§â·¤æ Ú¢U» ÙæðÅU ·¤ÚUÙð ·ð¤ ÕæÎ ÂéÙÑ ·¤Üàæ ×ð´ ÚU¹ Îè ÁæÌè ãñUÐ ÂéÙÑ çÙ·¤æÜð »° Ú¢U» ·¤è 
Îæð ¥çÌçÚU@Ì »ð´Îð´ ·¤Üàæ ×ð´ ÚU¹è ÁæÌè ãñ´U ÌÍæ ·¤Üàæ âð °·¤ »ð´Î çÙ·¤æÜè ÁæÌè ãñUÐ 
ÎêâÚUè »ð´Î ·ð¤ ÜæÜ ãUæðÙð ·¤è ÂýæçØ·¤Ìæ @Øæ ãñU?    [4]

 An urn contains 5 red and 5 black balls. A ball is drawn at random, 
its colour is noted and is returned to the urn. Moreover 2 additional 
balls of the colour drawn are put in the urn and then a ball is drawn. 
What is the probability that the second ball is red?

çÙÎðüàæ Ñ (Î) ÂýàÙ ·ý¤×æ¢·¤ wy âð w~ Ì·¤ Îèƒæü©UîæÚUèØ ÂýàÙU ãñ´UÐ ÂýàÙ ·ý¤×æ¢·¤ w{ 
°ß¢ w~ ×ð´ ¥æ¢ÌçÚU·¤ çß·¤ËÂ ·¤æ ÂýæßÏæÙ ãñUÐ ÂýˆØð·¤ ÂýàÙ ÂÚU { ¥¢·¤ 
çÙÏæüçÚUÌ ãñ´UÐ

Instruction  : (D) Question Nos. 24 to 29 are long answer type questions. 
Question Nos. 26 and 29 have internal choice. Each 
question carries 6 marks. 

ÂýàÙ-wy ØçÎ y x x ylog = −  ãUæð, Ìæð çâh ·¤èçÁ° ç·¤ dy
dx

x
x

=
+
log

( log )1 2
  [6]

 If y x x ylog = − , then prove that  dy
dx

x
x

=
+
log

( log )1 2

ÂýàÙ-wz çâh ·¤èçÁ° ç·¤  ( logsin logsin ) log2 2
2

2

0

2

x x dx− =−∫
π

π
 [6]

 Prove that  ( logsin logsin ) log2 2
2

2

0

2

x x dx− =−∫
π

π

ÂýàÙ-w{ Îæð ÂÚUßÜØæð´ y = x2 °ß¢ y2 = x âð çƒæÚðU ÿæð˜æ ·¤æ ÿæð˜æÈ¤Ü ™ææÌ ·¤èçÁ°Ð    [6] 

 Find the area bounded by two parabolas y = x2 and y2 = x.

¥Íßæ / OR 

 ©Uâ ç˜æÖéÁ ·¤æ ÿæð˜æÈ¤Ü â×æ·¤ÜÙ mæÚUæ ™ææÌ ·¤èçÁ° çÁâ·¤è ÖéÁæ°¡ y = 2x + 1, 
y = 3x + 1 ÌÍæ x = 4 ãñU¢Ð     

 Find the area of triangle by integration whose sides are 
y = 2x + 1,  y = 3x + 1 and x = 4.
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ÂýàÙ-w| ¥æÃØêãU A=


















1 3 3

1 4 3

1 3 4

  ·¤æ ÃØéˆ·ý¤× ™ææÌ ·¤èçÁ°Ð  [6]

 Find the inverse of matrix  A=


















1 3 3

1 4 3

1 3 4

.

ÂýàÙ-w} ¥æÜð¹èØ çßçÏ mæÚUæ çÙ`Ù ÚñUç¹·¤ Âýæð»æ×Ù â×SØæ ·¤æð ãUÜ ·¤èçÁ° Ñ [6]

 çÙ`Ù ÃØßÚUæðÏæð´ ·ð¤ ¥¢Ì»üÌ 

  x + y  ≤ 50,  3x + y  ≤ 90,  x ≥ 0, y ≥ 0 

 Z = 4x + y  ·¤æ ¥çÏ·¤Ì× ×æÙ ™ææÌ ·¤èçÁ°Ð 

 Solve the linear programming graphically :

 Subject to the following constraints

  x + y  ≤ 50,  3x + y  ≤ 90,  x ≥ 0, y ≥ 0

 find the maximum value of Z = 4x + y.

ÂýàÙ-w~ ÚðU¹æ¥æð´  ( )ˆˆ ˆ ˆ ˆ2r i j i j k

= + +l - +  ¥æñÚU

   ( )ˆ ˆˆ ˆ ˆ ˆ2 3 5 2üüüÆÆÆ
 

 ·ð¤ Õè¿ ‹ØêÙÌ× ÎêÚUè ™ææÌ ·¤èçÁ° (âçÎàæ çßçÏ âð)Ð  [6] 

 Find (by vector method) the shortest distance between the lines

   ( )ˆˆ ˆ ˆ ˆ2r i j i j k

= + +l - +  and

   ( )ˆ ˆˆ ˆ ˆ ˆ2 3 5 2üüüÆÆÆ

¥Íßæ / OR 

 çÕ‹Îé¥æð´ (2, 2, –1), (3, 4, 2) ¥æñÚU (7, 0, 6) âð ÁæÙð ßæÜð â×ÌÜ ·¤æ â×è·¤ÚU‡æ 
™ææÌ ·¤èçÁ°Ð    

 Find the equation of the plane passing through the points (2, 2, –1), 
(3, 4, 2) and (7, 0, 6).

17300


