
 ekWMy iz’u&i= lsV&II  
 

Mathematics ¼xf.kr½ 
 

Time Allowed : 3 Hours               Max. Marks -100 
 

  General Instructions :  

  All questions are compulsory.  

  lHkh iz’u vfuok;Z gSA   

  Candidates are required to write the section code and the question number 

with every answer. 
 

  ijh{kkFkhZ izR;sd mÙkj ds lkFk [k.M dksM ,oa iz’u la[;k vo’; fy[ksaA   

 

 

   The question paper consists of 29 questions divided into three sections- A,B 

and C. Section A comprises of 10 questions of 1 mark each. Section B 

comprises of 12 questions of 4 marks each and Section C comprises of 7 

questions of 6 marks each. 

 

 

 

   bl iz’u&i= esa 29 iz’u gS] tks rhu [k.Mksa & v]c vkSj l esa ck¡Vs gq, 
gSaA [k.M&v esa 10 iz’u gSa] ftuesa izR;sd 1 vad dk gS] [k.M&c esa 12 
iz’u gSa ftuesa izR;sd 4 vad ds gSa rFkk [k.M&l esa 7 iz’u gSa ftuesa 
izR;sd 6 vad ds gSaA  

 

  Section – A ¼[k.M&v½  

1 
 

A binary composition * in the set of real numbers R is defined as  

     a * b =  a+b-ab  V a,b ∈ R Find the value of (2*5)*6 
 

 

 
okLrfod la[;k;ksa dh leqPp; R esa ,d f}vk/kkjh lafØ;k  * fuEu:i 
ifjHkkf"kr gS &  
a * b =  a+b-ab  V a,b ∈  R rks  (2*5)*6 dk eku Kkr dhft,A  

 

2 

 
Find the value of 1 2

cos (cos )
3

π−  

1 2
cos (cos )

3

π− ¼dk eku Kkr dhft,½ 
 

3 
 

Construct a matrix  of order 2×2 whose (i,j)
th

 element is given by   

3 2

3
ij

i j
a

−
=  

 

 

 
,d 2×2 vkdkj ds oxZ vkO;wg A dk fuekZ.k dhft, ftldk (i,j) ok 

vo;o  
3 2

3
ij

i j
a

−
=    

 

4 

 
If  ¼;fn½     A  =   

2 3

1 0

− 
 
 

    ,     B   =     
1 0

2 1

− 
 
 

 then find ¼rks Kkr 

dhft,½ 3A-2B 

 

5 

 

Using the properties of a determinant, evaluate ¼,d lkjf.kd dk xq.k/keksZ 
dk iz;ksx dj] Kkr dhft,A½ 

             
a x a x

b y b y

c z c z

+

+

+

   
 



6 
 Find the point on the curve 2 4 5y x x= − + , where the tangent is parallel to x-

a xis   
 

 
 oØ 2 4 5y x x= − + , ij og fcUnq fudkfy, tgk¡ Li’kZ js[kk x- v{k ds 

lekUrj gksA   
 

7 

 
Evaluate ¼Kkr dhft,½ 

       
4 3

dx

x−
∫   

 

8  Find the unit vector along the direction of the vector  3 4 5 .a i j k= − +
� � � ��

   

  lfn'k 3 4 5 .a i j k= − +
� � � ��

 dh fn’kk esa ,d bdkbZ lfn’k Kkr dhft,A   

9 
 If 2a i j k= − +

� � � �

 and   3b i j kλ= + +
� � � �

  are perpendicular then find the value of 

λ.  
 

 
 ¼;fn 2a i j k= − +

� � � �

 vkSj 3b i j kλ= + +
� � � �

 ,d nwljs ij yEc gS rks λ dk 
ewY; Kku dhft,½ 

 

10  Fine the direction ratios of the normal to the plane 3x-7y+8z =11  

  fuEufyf[kr lery dk yEc dh fn’kk&vuqikr Kkr dhft,A        
3x-7y+8z =11 

 

    

  Section – B ¼[k.M&c½  

    

11 

 
If ¼;fn½ 1 11 1

tan tan
2 2 4

x x

x x

π− −− +   
+ =   

− +   
 then find the value of x ¼rks x dk 

eku Kkr dhft,½ 

 

12 
 

If ¼;fn½ :f R R→  is defined as ¼fuEu:i ifjHkkf"kr gks½ 
    3 1/3( ) (3 )f x x= −   then prove that ¼rks fl) djsa½ (f( ))f x x=  

 

13 

 

Using the properties of a determinant, prove that ¼,d lkjf.kd dk xq.k/keksaZ 
dk iz;ksx dj, fl) dhft,½ 

             

2

2

2

( ) ( ) ( ) ( )

x x yz

y y zx x y y z z x xy yz zx

z z xy

= − − − + +  
 

14 

 

For what value of k is the following function continuous at x = 2 ? (k dk 
dkSu lk eku ds fy, fuEufyf[kr Qyu x = 2 ij larr gS\½ 

           
2 1 ; 2

( ) ; 2

3 1 ; 2

x x

f x k x

x x

+ <


= =
 − >

 
 

15  If ¼;fn½ tan(sin )x x
y x x= +  then find ¼rks Kkr dhft,½ 

.

dy

dx
   

  OR ¼vFkok½  

 

 

If ¼;fn½ 
1sin

x a t
−

=  ] 
1cos

y a t
−

=  then prove that ¼rks fl) dhft,½ 

             dy y

dx x
= −  

1sin
x a t

−

=   ]  
1cos

y a t
−

=  

 



16 

 

Verify Rolle’s theorem for the function 2( ) 5 6f x x x= − +  in the interval 

[2,3] jkWyh ds izes; dh tk¡p Qyu 2( ) 5 6f x x x= − +  dks varjky [2,3] ds 
fy, dhft,A    

 

  OR ¼vFkok½  

 
 Prove that the function 3 2( ) 6 12 18f x x x x= − + −  is an increasing function on 

R. 
 

  fn[kk, fd Qyu 3 2( ) 6 12 18f x x x x= − + −    R esa Øe of/kZr gSA   

17 

 

Evaluate ¼eku Kkr dhft, 

         
( )( )

dx

x a x b− −
∫    

 

18 

 

Evaluate ¼eku Kkr dhft,½ 

         
2

0

sin

1 cos

x x
dx

x

π

+
∫  

 

  OR ¼vFkok½  

 

 

Evaluate ¼eku Kkr dhft,½ 

                  

2

3 2

1

x x dx
−

−∫  
 

19 

 

Evaluate  

2

2

1

x dx∫  as a limit of a sum.  

2

2

1

x dx∫ dk eku tksM+ dk lhek ls izkIr dhft,A   
 

20 

 

If ¼;fn½ 4 3 2a i j k= + +
� � � ���

 and vkSj  3 2b i k= +
� � �

 then fine the following  ¼rks 
3 2b i k= +

� � �

 fuEufyf[krksa dk eku Kkr dhft,& 
(i) 3a b−
� �

      (ii) 3a b−
� �

     (iii)  2b a×
� �

    (iv)    .2b a
� �

  

 

  OR ¼vFkok½  

 
 

Find the projection of 2 3a i j k= − +
� � � �

 on the vector 2b i j k= − +
� � � �

 , ¼lfn’k 
2 3a i j k= − +

� � � �

 dk iz{ksi lfn’k 2b i j k= − +
� � � �

 ij Kkr dhft,½  
 

    

21  Find the equation of the plane passing through the line of intersection of the 

planes 3x-2y+z = 5  and x-y+2z  = 3 and containing the point (1,2,3). 
 

 
 lery 3x-2y+z = 5  vkSj x-y+2z  = 3  ds izfrPNsn ljyjs[kk rFkk fcUnq 

(1,2,3) ls xqtjrh gqbZ lery dk lehdj.k Kkr dhft,A    
 

    

22 

 

A and B be events such that P(A) =  
1

3
  , P (B) = 

1

4
  and 

1
( )

5
P A B∩ =  then 

find ¼ A vkSj B nks ?kVuk,¡ bl izdkj gS fd P(A) =  
1

3
  , P (B) = 

1

4
  vkSj 

1
( )

5
P A B∩ =  rks fuEufyf[kr dks Kkr dhft,½ & 

 

 

 

(i)   ( )P A B∪  

(ii)  ( / )P A B  

(iii) (B/ A)P  

(iv) (B'/ A')P    

 



  Section – C ¼[k.M&l½  

23 

 

Solve by matrix method, the equations ¼vkO;wgksa fof/k ls fuEufyf[kr 
lehdj.kksa dk gy dhft,½ & 

           
4

2 3 0

2

x y z

x y z

x y z

− + =

+ − =

+ + =

 
 

    

24 

 
Find the maximum and minimum value of the function ¼fuEufyf[kr Qyu 
dk loksZP; rFkk loZfuEu eku Kkr dhft,½ 
          4 3 2( ) 3 8 12 48 25.f x x x x x= − + − +  

 

    

25 
 

Find the area of the ellipse  

 
2 2

2 2
1

x y

a b
+ =    by integration.  

 

 
 oy; 

2 2

2 2
1

x y

a b
+ =  dk {ks=Qy lekdyu }kjk Kkr dhft,A    

  OR ¼vFkok½  

 
 

Find the area of the region  

            2 2{( , ) : 4, 2}x y x y x y+ ≤ + ≥  
 

  2 2{( , ) : 4, 2}x y x y x y+ ≤ + ≥  }kjk iznÙk {ks= dk {ks=Qy Kkr dhft,A    

    

26 (i) Find the direction ratios of the straight line joining A (5,-3,8)  and B (2,-1,4).   

 
 fcUnq A (5,-3,8)  vkSj B (2,-1,4) dks feykusokyh ljy js[kk dk fn’kk 

vuqikr Kkr dhft,A  
 

 (ii) Find the angle between the straight lines whose direction ratios are 1,2,-1 and 

1,2,-2.  
 

 
 nks ljy js[kkvksa ds chp dk dks.k Kkr dhft, ftudk fn’k vuqikr 

1,2,-1 vkSj 1,2,-2 gSA  
 

 (iii) Write the equation  of the xy plane.   

  xy lery dk lehdj.k dks fyf[k,A    

 (iv) Find the distance of the point (1,-2,1) from the plane 3x-y+z = 4.   

  fcUnq (1,-2,1) dk nwjh lery 3x-y+z = 4 ls Kkr dhft,A    

 (v) Find the angle between the planes. X+y+2z=6 and 2x-y+z =9  

  lery X+y+2z=6  vkSj 2x-y+z =9 ds chp dk dks.k Kkr dhft,A    

 (vi) It the straight lines ¼;fn ljy js[kk,¡½ 
1 2 3

3 2 2

x y z

k

− − −
= =

−
  and ¼vkSj½  

1 1 6

3 1 5

x y z

k

− − −
= =

−
 are perpendicular to each other ¼,d nwljs ij yEc gks 

rks½ then find the value of K. (K dk eku Kkr dhft,½  

 



27 
 

Solve the differential equation ¼vory lehdj.k dk gy djsa½ 
2 2sec tan sec

dy
y x x x

dx
+ =  where ¼tgk¡½ y (0)  = 1  

 

  OR ¼vFkok½  

 
 

Solve ¼gy djsa½ 

       2 22 2 0
dy

xy y x
dx

+ − =   given that ¼iznÙk gS fd½ y (1)  =  2  
 

28 

 

Solve the LPP graphically ¼fuEufyf[kr LPP dks xzkQh; fof/k ls gy 
djsaA½ 
       Maximise Z =     1 23 4x x+   

               Subject to          1 22 2x x+ ≤  

                                           1 2 0x x− ≥    

                      and      1 2, 0x x ≥        

 

29 

 

Two Cards are drawn simultaneously from a well-Shuffled pack of 52 Cards. 

Find the mean and variance of the number of aces.  ¼52 ifÙk;ksa dk iSdsV ls 
nks iÙks ,d lkFk [khapk x;kA bDdk dh la[;k dk ek/; rFkk izlj.k 
fudkysaA  

 

  OR ¼vFkok½  

 (i) If ¼;fn½ sin x
y x=  then find ¼rks Kkr dhft,½  

dy

dx
  

 (ii) If ¼;fn½ 
.....x

xx
y x

∞

=  then find ¼rks Kkr dhft,½  
dy

dx
  

 
(iii) If ¼;fn½ x = at

2
 and  ¼vkSj½  y = 2at then find  ¼rks Kkr dhft,½  

2

2

d x

dy
    

 (iv) If ¼;fn½ dy

dx
 = 2x y y

e x e
+

+  then find y ¼rks  y dk eku Kkr dhft,½    

 (v) If ¼;fn½ dy

dx
 cot 2cosy x x=  then find y ¼rks  y dk eku Kkr dhft,½    

 (vi) Prove that the general solution of the differential equation ¼fl) dhft, fd 
fuEufyf[kr vory lehdj.k dk lk/kkj.k gy½  

         log
dy

ax by
dx

 
= + 

 
 

  is given by 0ax by
be a c

−
+ + =   ¼gS½  

 

 


