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GENERAL INSTRUCTIONS TO THE EXAMINEES 

1- ijh{kkFkhZ loZizFke vius iz”u i= ij ukekad vfuok;Zr% fy[ksaA
Candidate must write first  his/ her Roll no. on the question paper compulsorily.

2- lHkh iz”u vfuok;Z gSaA
All the questions are compulsory.

3- izR;sd iz”u dk mÙkj nh xbZ mÙkj iqfLrdk esa gh fy[ksaA
Write the answer to each question in the given answer Book only.

4- ftu iz”uksa esa vkUrfjd [k.M gSa] mu lHkh ds mÙkj ,d lkFk gh fy[ksaA
For question having internal parts, the answers to those parts are to be written together in

continuity.

5- iz”u i= ds fgUnh o vaxzsth :ikUrj esa fdlh izdkj dh =qfV@vUrj@fojks/kkHkkl gksus ij fgUnh Hkk’kk ds iz”u dks gh lgh
ekusa
If there is any error/difference/contradiction in Hindi & English versions of the question paper, the

question of Hindi version should be treated valid.

Section -A

[1x18=18]

Multiple choice questions-

(i) ekuk fd L fdlh ry esa leLr js[kkvksa dk leqPp; gS vkSj lEca/k R, L esas bl izdkj ifjHkkf"kr gS fd R={(L
1
, L

2
) : L

1

lekarj gS L
2  
ij} rc R  gSa %   1

¼v½ rqY;rk lEca/k ¼c½ dsoy LorqY;

¼l½ dsoy lefer ¼n½ LorqY; ,oa lefer fdUrq laØked ugh

Let L be the set of all lines in a plane and R be the relation in L defined as R={(L
1
, L

2
) : L

1
 is

parallel to L
2
} then R is

 (a) Equivalence relation (b) Only reflexive relation

(c) Only symmetric relation (d) Reflexive and symmetric but not transitive

(ii) cosec-1 dk izkar gS &  1

¼v½ R ¼c½ R-(-1,1) ¼l½ (-1,1) ¼n½ buesa ls dksbZ ugha
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The domain of cosec-1 is

  (a) R (b) R-(-1,1) (c) (-1,1) (d) None of these

(iii) ykfEcd vkO;wg dk lkjf.kd eku gS  1

¼v½ 0 ¼c½ 1 ¼l½ 
1

0
2
, ¼n½ buesa ls dksbZ ugha

The determinant value of orthogonal matrix is :

 (a) 0 (b) 1 (c) 
1

0
2
, (d) None of these

(iv) ;fn fdlh f=Hkqt dk {ks=Qy 35 oxZ bdkbZ gS] ftlds 'kh"kZ (2, -6), (5,4)  vkSj (k, 4) gS] rc K dk eku gS %    1
¼v½ 12 ¼c½ 2 ¼l½ 12, -2 ¼n½ buesa ls dksbZ ugha
 If area of triangle is 35 sq units with vertices (2, -6), (5,4) and (k, 4). Then K is

 (a) 12 (b) 2 (c) 12, -2 (d) None of these

(v) ;fn ,d oxZ vkO;wg A dh dksfV 3  gS rc adjA  dk eku gS &  1

¼v½ 2
A ¼c½ 3

A ¼l½ 4
A ¼n½ buesa ls dksbZ ugha

If A is square matrix of order 3 then value of  adjA

(a) 
2

A (b) 
3

A (c) 
4

A (d) None of these

(vi) ;fn sin cosy y x  rc 
dy

dx
 dk eku gS & 1

¼v½ 
sin

1 sin

x

y
¼c½ 

sin

1 sin

x

y
¼l½ 

sin

1 cos

x

y
¼n½ 

sin

1 cos

x

y
a

If sin cosy y x  then value of 
dy

dx
is

(a) 
sin

1 sin

x

y
(b) 

sin

1 sin

x

y
(c) 

sin

1 cos

x

y
(d) 

sin

1 cos

x

y

(vii) xds lHkh okLrfod ekuksa ds fy, 
2

2

1

1

x x

x x
 dk U;wure eku gS  1

¼v½ 0 ¼c½ 1 ¼l½ 3 ¼n½ 
1

3

  For all real value of x , the minimum value of 
2

2

1

1

x x

x x
 is :

  (a) 0 (b) 1 (c) 3 (d) 
1

3

(viii) ;fn x sint , y cost   rc 
dy

dx
 dk eku gS 1

¼v½ tant ¼c½ tant ¼l½ cot t ¼n½ cot t

If x sint , y cost then value of 
dy

dx
is :

(a) tant (b) tant (c) cot t (d) cot t

(ix)  [f(x)+f'(x)]
x
e dx  dk eku gS 1

¼v½ x
e f'(x)+c  ¼c½ x

e f(x)+c ¼l½ x
e c ¼n½ f(x)+c
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 The value of [f(x)+f'(x)]
x
e dx  is :

 (a) x
e f'(x)+c (b) x

e f(x)+c (c) x
e c (d) f(x)+c

(x) oØ 3
y x  x-v{k ,oa funsZ'kkad x = -2 vkSj x=1 ls ifjcn {ks= dk {ks=Qy gSA  1

¼v½ -9 ¼c½ 
15

4
¼l½ 

15

4
¼n½ 

17

4

Area bounded by the curve 3
y x  the x-axis and the ordinates x = -2 and x=1 is :

  (a) -9 (b) 
15

4
(c) 

15

4
(d) 

17

4

(xi) ,d le?kkrh; vody lehdj.k 
dx x

k
dy y

ds gy ds fy, mfpr izfrLFkkiu gS % 1

¼v½ y vx ¼c½ v yx ¼l½ x vy ¼n½ buesa ls dksbZ ugha

A homogeneous differential equation 
dx x

k
dy y

 can be solved by making the substitution.

(a) y vx (b) v yx (c) x vy (d) None of these

(xii) lfn'k 2 ˆˆ ˆa i j k
  dh fnd~dksT;k,a gSa 1

 ¼v½ 
1 1 2

6 6 6
, , ¼c½ 

1 1 2

6 6 6
, ,

¼l½ 
1 1 2

6 6 6
, , ¼n½ buesa ls dksbZ ugha

The direction cosines of given vector 2ˆˆ ˆa i j k
   are

(a) 
1 1 2

6 6 6
, , (b) 

1 1 2

6 6 6
, ,

(c) 
1 1 2

6 6 6
, , (d) None of these

(xiii) fdUgh lfn'k a


 vkSj b


 ds fy, 1

¼v½ a b a b
   

¼c½ a b a b
   

¼l½ a b a b
   

¼n½ buesa ls dksbZ ugha

For any two vectors a and b
 

 then

(a) a b a b
   

(b) a b a b
   

(c) a b a b
   

(d) None of these

(xiv) ;fn 2 3a i j k


 vkSj 3 5 2b i j k


 rc| a b |


  dk eku gS 1

¼v½ 507   ¼c½ 508 ¼l½ 307 ¼n½ 805

If 2 3a i j k


 and 3 5 2b i j k


  then value of | a b |




 is :

(a) 507    (b) 508 (c) 307 (d) 805
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(xv) lekraj js[kkvksa 
1

r a b


   ,oa 
2

r a b


   ds e/; nwjh gS % 1

¼v½ 
2 1
a a .b

b



 

 ¼c½ 
2 1a a b

|b |



 

 ¼l½ 
2 1
a a b

b



 

 ¼n½ buesa ls dksbZ ugha

Distance between parallel lines 
1

r a b


 

 and 
2

r a b


 

is :

(a) 
2 1
a a .b

b



 

 (b) 
2 1a a b

|b |



 

  (c) 
2 1
a a b

b



 

 (d) None of these

(xvi) ;fn E vkSj F izfrn'kZ lef"V S ds iz;ksx dh ?kVuk, gS] rc P(S/F) eku gS & 1

¼v½ 1 ¼c½ P F ¼l½ P E F ¼n½ P(E)

If E and F be events of a sample space S of  an experiment then value of P(S/F) is -

 (a) 1 (b) P F (c) P E F (d) P(E)

(xvii) ikls ds tksMs+ dh mNky ij le vHkkT; la[;k vkus dh izkf;drk gSS
1

¼v½ 0 ¼c½ 1/3 ¼l½ 1/12 ¼n½ 1/36

 The probability of obtaining an even prime number on each die, when a pair of dice is rolled is -

  (a) 0 (b) 1/3 (c) 1/12 (d) 1/36

(xviii) ,d ifjokj esa nks cPpsa gS ;fn ;g Kkr gS fd cPpksa esa de ls de ,d cPpk yM+dh gS rks nksuksa cPpksa ds yM+dh gksus
dh izkf;drk gS %  1
¼v½  3/4 ¼c½ 1/4 ¼l½ 1/3 ¼n½ 2/3

A family has two children. Probability that both the children are boys, given that at least one of them

is a boy is

(a) 3/4 (b) 1/4 (c) 1/3 (d) 2/3

(Fill in the blanks) [1x6=6]

(i) ;fn 
1 1

cos
2 2

x
 rc x  eku ----------------------gSA 1

If 
1 1

cos
2 2

x
 then value of x  is .....................

(ii) ;fn A ,d n dksfV dk oxZ vkO;wg gS rc ( )adj adjA  dk eku------------------- gSA 1

 If A is a square matrix of order n then value of ( )adj adjA  is...............

(iii) sin 2 5x  dk vf/kdre eku --------------------- gSA 1

 The maximum value of sin 2 5x  is......................

(iv)
cos x

dx
x

 dk eku-------------------- gSA 1

 The value of 
cos x

dx
x

is......................

(v) vody lehdj.k 1
dy

y
dx

 dk lekdyu xqa.kd---------------------gSA 1

The integrating factor of the differential equation 1
dy

y
dx

 is .....................

(vi) a b a b
   

 dk eku ------------------ gSA 1

P.T.O.
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The value of a b a b
   

 is ...........................

[1x12=12]

Very Short Answer type Questions:-

(i ) ;fn 2 3
1 2

T
A  vkSj 1 0

1 2
B  rc (A+B)T dk eku Kkr dhft,A 1

 If 
2 3

1 2
T
A  and 

1 0
1 2

B  then find the value of (A+B)T.

(ii ) ;fn 
a b

A
c d rc A  dk lg[k.Mt vkO;wg Kkr dhft,A 1

If 
a b

A
c d  then find adjoint matrix of A.

(iii) ;fn 
1 0

0
sin x , if x

f ( x )
, if x  0x  ij lrr gks rks  dk eku Kkr dhft,A 1

If 
1 0

0
sin x , if x

f ( x )
, if x  is continuous function at  0x  then find the value of .

(iv) ;fn 2 2
x acos , y a sin  rc   

dy

dx
 dk eku Kkr dhft,A 1

If 2 2
x acos , y a sin  then find the value of  

dy

dx
.

(v) fl} dhft, fd Qyu 17 3f ( x ) x  R, esa o/kZeku gS A 1

Show that the function given by 17 3f ( x ) x  is increasing on R.

(vi) 3
f ( x ) x , x R dk vf/kdre ,oa U;wure eku Kkr dhft,A 1

Find the maximum and minimum values if any of the function f given by 3
f ( x ) x , x R .

(vii) Kkr dhft, %  

2

2
1 2

dx

x x
1

Find          :    

2

2
1 2

dx

x x

(viii) oØ y sin x  ,oa 0x ls 
2

x e/; dk {ks=Qy Kkr dhft,A

Find the area bounded by the curve between 0
2

y sin x x to x .

(ix) fl} dhft, fd Qyu 2 2
y a x  vody lehdj.k 0

dy
x y

dx
 dk gy gSA 1

Prove that the function 2 2
y a x  is a solution of the differential equation 0

dy
x y

dx

(x) lfn'kks 2 2 5a i j k


 vkSj 2 3b i j k


 ds ;ksx dh fn'kk esa bdkbZ lfn'k Kkr djksA 1

Find the unit vector in the direction of  sum the vectors 2 2 5a i j k


 and 2 3b i j k


.

(xi)    fcUnqvksa (-2, 4, -5) ,oa (1,2,3) ls xqtjus okyh js[kk dh fnd~dksT;k,a Kkr dhft,A 1

FInd the direction cosines of the line passing through the point (-2, 4, -5) and (1,2,3).

(xii) 52 iÙkksa dh ,d xM~Mh ls ;kn`PN;k fcuk izfrLFkkfir fd, x, rhu iÙks fudkys x;sA rhuksa iÙkksa ds

dkys jax dk gksus dh izkf;drk Kkr dhft,A 1

P.T.O.
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Two cards are drawn at random and with out replcaement from a pack of 52 cards. Find the

probability that both the cards are black.

          Section B [2x10=20]

4- fl) dhft, fd leqPp; A 0 12x Z : x  esa iznÙk lEca/k R ( a,b ) : a b ] 4 dk xq.kt} rqY;rk lEca/k gSA

2

Show that the relation R in the set A 0 12x Z : x given by R ( a,b ) : a b  is a multiple of 4}

is a equivalence relation.

5- Qyu 1 3

1 2 2

cos x
tan , x

sin x
 dks ljyre :i esa fy[kksA 2

Write the following function in the simplest form.

1 3

1 2 2

cos x
tan , x

sin x

6- fdlh vkO;wg 
3 2
1 1

A  ds fy, k  dk eku Kkr dhft,] ;fn A2=kA-2I. 2

For the matrix 
3 2
1 1

A , find the value of k such that A2=kA-2I.

7-
2 3

1 4
A 1 2

1 3
B  2

2 3

1 4
A 1 2

1 3
B

8. a vkSj b ds chp lEcU/k LFkkfir dhft, tcfd ifjHkkf"kr Qyu 
1 3

3 3

ax if x
f ( x )

bx if x
 ] 3x .a ij larr gSA  2

Find the relationship a and b so that the function f defined by 
1 3

3 3

ax if x
f ( x )

bx if x
 is

continuous at 3x .a

0
sin x
x ,x  dk xds lkis{k vodyt Kkr dhft,A

Differentiate 0
sin x
x ,x  with respect to x .

10  [0,3] 4 3 2
3 8 12 48 25x x x x 2

Find maximum and  minumum value of 
4 3 2

3 8 12 48 25x x x x on the interval [0,3].

11.
0

a
x

dx
x a x

2

Evaluate : 
0

a
x

dx
x a x

12. y x x , x 1x 1x 2

Find the area of the region bounded by the curve y x x ,x axis and the ordinates 1 and 1x x .

13. A,B,C  D ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ, 2 5 , 3 2 3i j k i j i j k ˆˆ ˆ6i j k AB

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CD


2

           Section C       [3x4=12]

 

2

2 21 4

x
dx

x x

Find         :  
2

2 21 4

x
dx

x x

OR

2

2

3 2

x
dx

x x

Evaluate      :  2

2

3 2

x
dx

x x

;fn fdlh cSad esa ewy/ku esa òf¼ 5% okf"kZd nj ls gS] rc fdrus o"kksZ ckn 1000 :i;s nqxqus gks tk;sxsaA 3
In a bank principal increases continuously at the rate of 5% per year. In how many years Rs 1000 doule

itself.

OR

( , )x y
2 2

2

x y

xy

2 2
x y cx  

Show that the family of curve for which the slope of the tangent at any point ( , )x y  on it is 
2 2

2

x y

xy
, is

given by 2 2
x y cx .

n”kkZb, fd ewy fcUnq ,oa (2, 1, 1) ls gksdj tkus okyh js[kk fcUnqvksa (3, 5, -1)  vkSj (4, 3, -1)ls tkus okyh js[kk ij yEc
gSA
Show that the line joining the origin to the point (2, 1, 1) is perpendicular to the line determined by the

points (3, 5, -1) and (4, 3, -1)

OR

js[kkvksa 2 4 3 6r i j k i j k




3 3 5 2 3 6r i j k i j k


 ds e/; U;wure nwjh Kkr dhft,A

Find the shortest distance between the lines

2 4 3 6r i j k i j k




3 3 5 2 3 6r i j k i j k


and .

;fn ,d e”khu leqfpr <+ax ls LFkkfir dh tkrh gS rks ;g 90 izfr”kr Lohdk;Z oLrq dks mRikfnr djrh gSA ;fn ;g leqfpr
<ax ls LFkkfir ugh dh tkrh gS rks ;g ek= 40 izfr’kr Lohdk;Z oLrq cukrh gSA iwoZ vuqHko ;g n’kkZrk gS fd e”khu LFkkiu
80 izfr”kr leqfpr gSA ;fn ,d fuf”pr LFkkiu ds ckn e”khu 2 Lohdk;Z oLrq mRikfnr djrh gS rks e’khu ds leqfpr <ax
ls LFkkfir gksus dh izkf;drk Kkr dhft,A
If a machine is correctly setup, it produce 90% acceptable items. If it is incorrectly setup it produce 40

% acceptable items. Past experience show that 80% of the set ups are correctly done. If after a certain

set up the machine produces 2 acceptable . Find the probability that the machine is correctly setup.

OR

(i)

   (ii)

   (iii)
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Two balls are drawn at random with replcement from a box containing 10 black and 8 red balls. Find

the  probability that

(i) Both balls are red

(ii) First balls is black and second is red.

(iii) One of them is black and other is red.

          Section - D       [4x3=12]

18- vody lehdj.k 2 2
2 2 0

dy
xy y x

dx
, 2 1y x  dks gy dhft,A

Solve differential equation 
2 2

2 2 0
dy

xy y x
dx

, 2 1y when x

OR

vody lehdj.k 1 2 1
n ydy

ea ( x ) e
dx

 fof”k’V gy Kkr dhft, tcfd 0y  , 0x .

Find a particular solution of the differential equation 1 2 1
ydy

( x ) e
dx

given that 0y  when 0x .

(3,5,-4) , (-1,1,2), (-5,-5-2) 4

Find the direction cosines of the sides of triangle whose vertives are (3,5,-4) , (-1,1,2), (-5,-5-2).

 OR

3 5 7 3 5r i j k i j k


3 5 2 4 6r i j k i j k


Show that the lines 3 5 7 3 5r i j k i j k


 and 3 5 2 4 6r i j k i j k


are intersect.

Also find intersection point.

50 20z x y

2 5 3 3 2 12 0 0x y , x y , x y , x , y

Determine graphically the minimum value of the objective function 50 20z x y

Subject to constraints : 2 5 3 3 2 12 0 0x y , x y , x y , x , y

OR

vkys[kh; fof/k }kjk mns~'; Qyu 3 9Z x y  dk U;wure ,oa vf/kdre eku fuEufyf[kr O;ojks/kksa

3 60 10 0 0x y , x y , x y, x , y ds vUrxZr Kkr dhft,A

Solve the following problem graphically minimise and maximise 3 9Z x y

Subject to constraints   :   3 60 10 0 0x y , x y , x y, x , y

____________


