
ekWMy iz’u&i= lsV&I  
 

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 o in the set of real numbers R is defined as  

     a o b =  a+b-1 V a,b ∈  R Find 40(509) 
 

 

 

okLrfod la[;k;ksa dh leqPp; R esa ,d f}vk/kkjh lafØ;k 0 fuEu:i 

ifjHkkf"kr gS &  

     a o b =  a+b-1 V a,b ∈  R rks 40(509) dk eku Kkr dhft,A  

 

2 

 
Find the principal value of ¼eq[; eku Kkr dhft,½ 

( )1 12
tan 3

3
Sec

− −
+ −  

 

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

 element is (i+j)/3.  

 

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

(i+j)/3. gSA  
 

4 

 

If the coordinates of P and Q are (2,3,0) and (-1,-2,-4) respectively, find the 

vector PQ
����

 

;fn fcUnq P vkSj Q dk LFkkukad Øe’k% ¼2]3]0½ vkSj ¼&1]&2]&4½ gSa rks 
lkns’k PQ

����

 dks Kkr dhft,A     

 

5 
 

Evaluate ¼eku fudkysa½ 

( ) ( ).( ) . .i j k j k i k i j× + × + ×
� � � � � � � � �

 
 

6 

 
If ¼;fn½ 

2 9

5 1
A

 
=  

− 
 find ¼fudkysa½ 

    2A   

 



7 
 Evaluate  ¼eku fudkysa½   

1

2

0
1

dx

x+∫
  

8 

 

If ¼;fn½ and ¼vkSj½  

     3 ( ) 7If Lim x f x and
−

→ =  

f (x) is continuous ¼layXu gks½ then find the value of ¼rks eku fudkysa½ f (3) 

 

9 

 

Find the order of the differential equation ¼fuEufyf[kr vory lehdj.k 
dk Øe Kkr dhft,A  

                
3

2
2

2
2 3 0

d y dy
x x y

dx dx

 
− + = 

 
 

 

10 

 

Find the distance of the plane 2 3 4x y z− + =  from the point (1,0,-2) foUnq 

¼1]0]&2½ ls lery 2 3 4x y z− + =  dk nwjh Kkr dhft,A  
 

    

  Section – B ¼[k.M&c½  

11 

 

Solve for x  ( x  ds fy, gy djsa½ & 

              
3

3 0

3

x x x

x x x

x x x

−

− =

−

 

    

 

12 

 
Prove that ¼lkfcr djsa½ 

      1 19 9 1 9 2 2
sin sin

8 4 3 4 3

π − −
− =    

 

13 

 

Let ¼ekuk fd½  
         : {2 / 3}f R R− →  

defined by  ¼ifjHkkf"kr gS½      4 3
( )

6 4

x
f x

x

+
=

−
   

show that  ¼fn[kk,¡ fd½        ( )fof x x=  

 

14 

 

Check the continuity of the function ¼fuEufyf[kr Qyu dk lrark tk¡p 
dhft,½ 

1
( ) sin ;

0; 0

f x x x o
x

x

= ≠

= =

 

at x =0       ( x =0 ij) 

 

15 

 
If ¼;fn½ x   = a cost and ¼vkSj½  y=b sin t then find ¼rks Kkr dhft,½ 

2 2

2 2
,

d x d y

dt dt
  and ¼vkSj½ 

2

2

d y

dx
   

 

16  The radius of a circle is increases uniformly at the rate of 3 cm./sec. Find the 

rate of increase in area of the circle when its radius is 10cm.  
 

 

 

,d oÙ̀k dh f=T;k 3 lseh@ls0 ds le:i nj ls c<+rh tk jgh gSA o`Ùk 
dh {ks=Qy o`f) dh nj Kkr dhft, tc oÙ̀k dh f=T;k 10 lseh gSA 
 
   

 



  Or ¼vFkok½  

  Find the equation of the tangent to the curve x
2/3

 +y
2/3

 = 2 at the point (1,1),   

  oØ x
2/3

 +y
2/3

 = 2 ds fcUnq ¼1]1½ ij Li’kZ js[kk dk lehdj.k Kkr dhft,A   

17 

 

Evaluate ¼eku fudkysa½ 

           
/2

0

sin

sin cos

x
dx

x x

π

+
∫  

 

  Or ¼vFkok½  

 

 

Evaluate ¼eku fudkysa½ 

                      

4

0

1x dx−∫  
 

    

18 

 

Solve the differential equation  

¼fn, gq, vory lehdj.k dk gy fudkysaA  

        2 2 2( ) ( )x xy dy x y dx+ = +  

 

  Or ¼vFkok½  

 

 

Solve the differential equation  

¼fn, gq, vory lehdj.k dk gy fudkysaA  

dy

dx
=       (1+x

2
)  (1+y

2
)  

 

    

19 
 

Evaluate ¼eku fudkysa½ 
              23 2x x dx− −∫  

 

20 

 

Let ¼ekuk½ 2a i j k= − +
� � � �

 and ¼vkSj½ 3b i j k= − −
� � � �

 Then find ¼rks Kkr 
dhft,½ & 
(i) a b+
� �

 

(ii) a b−
� �

 

(iii) a b+
� �

 and ¼vkSj½ a b−
� �

 

(iv) the angle between a b+
� �

 and  a b−
� �

   
    ¼ a b+

� �

 vkSj a b−
� �

 ds chp dh dks.k½  

 

21 

 

Find the equation of the plane, which contains the line of intersection of the 

planes ( ). 2 3 4 0r i j k+ + − =
� � � �

 and ( ). 2 5 0r i j k+ − + =
� � � �

 and which is 

perpendicular to the plane.  

( ). 5 3 6 8 0r i j k+ − + =
� � � �

 

 

 

 

lery ( ). 2 3 4 0r i j k+ + − =
� � � �

 vkSj ( ). 2 5 0r i j k+ − + =
� � � �

 ds izfrPNsn 

ljyjs[kk ls xqtjrh gqbZ ,d lery dk lehdj.k Kkr dhft, tks 
lery ( ). 5 3 6 8 0r i j k+ − + =

� � � �

 ds lkFk yEcnr~ gksA 

 
   

 



22 
 

A and B are two independent events, where P(A) = 0.3 and P (B) = 0.6. Then 

find  
 

 

 

¼ A vkSj B nks Lora= ?kVuk,¡ gSa] ;fn P(A) = 0.3 vkSj P (B) = 0.6. rks Kkr 

dhft,½ & 

(i)  P   (A∩B) 

(ii)  P  (AUB) 

(iii)  P (A∩B') 

(iv)  P  (A'∩B') 

 

  Section – C ¼[k.M&l½  

    

23 

 

Solve the following equations by matrix method ¼fuEufyf[kr lehdj.kksa dks 

vkO;wg fof/k ls gy djsa½ & 

       
2 7

3 4 5 5

2 3 12

x y z

x y z

x y z

− + =

+ − = −

− + =

 

 

24 
 

Find all the points of local maxima and minima and the corresponding 

maximum and minimum values of the function. 
 

 

 
fuEufyf[kr Qyu dk lHkh LFkkuh; U;wu fcUnq,¡ vkSj loksZP; fcUnq,¡ rFkk 

laxr U;wuÙke vkSj vf/kdre~ ekuksa dks Kkr dhft,A  
 

 
                        4 3 23 45

( ) 8 105.
4 2

f x x x x= − − − +   

  Or ¼vFkok½  

 
 

Find the intervals on which the function 2 3( ) 5 36 3 2f x x x x= + + −  is            

(a) increasing (b) decreasing.  
 

 

 
Qyu 2 3( ) 5 36 3 2f x x x x= + + −  ds fy, oks varjkyksa dks Kkr dhft, 

tgk¡ f(x) (a) Øe of/kZr  (b) Øe ?kfVr gksA    
 

    

25 

 

Evaluate ¼eku fudkysa½ 

                
3 2 1

dx

x x x+ + +∫  
 

  Or ¼vFkok½  

 

 

Evaluate ¼eku fudkysa½ 

                                     
2

3 1

2 2 3

x
dx

x x

+

− +∫  
 

    



26 (i) Shade the region ¼{ks= dks Nk;kafdr djsa½ 

      1 2 2{ , y) : 1; , 0}R x x y x y= + ≤ ≥  
 

 (ii) Shade the region ¼{ks= dks Nk;kafdr djsa½ 

            
1 { , y) : 1}R x x y= + ≥  

 

 (iii) Shade the region ¼{ks= dks Nk;kafdr djsa½ 

            2 2{ , y) : 1 }R x x y x y= + ≤ ≤ +  
 

 (iv) Find the area of R1 (R1 dk {ks=Qy Kkr dhft,A   

 (v) If  R
1
2 = { (x,y)  :   x+y ≤ 1 ; x,y≥ 0} then find the area of R

1
2  

¼rks R
1

2  dk {ks=Qy Kkr dhft,½ 
 

 (vi) Find the area of R ¼ R dk {ks=Qy Kkr dhft,½  

27 

 

In a bolt factory, three machinis A,B and C manufacture 25 % , 35 % and    

40 % of the total production respectively. Of their respective outputs 5% , 4% 

and 2% are defective.  

 

 

 

,d oksYV ds dkj[kkuk esa rhu es’khu A,B,C lEiw.kZ mRikn dk Øe’k%  

25 % , 35 %  vkSj 40 %  mRiknu djrk gSA bl mRiknu esa Øe’k% 5% , 

4%  vkSj 2% =qfViw.kZ gSA½ 

 

 (i) A bolt is drown at random. Find the probability that it is produced by machine 

A.  
 

 

 
,d cksYV ;n`PN;k pquk x;k] ;g cksYV es’khu A ds }kjk mRikfnr gksus 

dk izkFkfedrk Kkr dhft,A   
 

 (ii) A bolt is drown at random. Find the probability that it is produced by machine 

C.  
 

 

 
,d cksYV ;n`PN;k pquk x;k] ;g cksYV es’khu C ds }kjk mRikfnr gksus 

dk izkFkfedrk Kkr dhft,A   
 

 (iii) Find the probability of drawing a defective bolt, given that its is produced by 

machine A.   
 

 

 
,d =qfViw.kZ cksYV pquus dh izkFkfedrk Kkr dhft, tc ;g ekyqe gks 

fd ;g cksYV e’khu A ls mRikfnr gSA  
 

 (iv) Find the probability of drawing a defective bolt, given that its is produced by 

machine B.   
 

 
 ,d =qfViw.kZ cksYV pquus dh izkFkfedrk Kkr dhft, tc ;g ekyqe gks 

fd ;g cksYV e’khu B ls mRikfnr gSA  
 

 (v) Find the probability of drawing a defective bolt, given that its is produced by 

machine C.   
 

 
 ,d =qfViw.kZ cksYV pquus dh izkFkfedrk Kkr dhft, tc ;g ekyqe gks 

fd ;g cksYV e’khu C ls mRikfnr gSA  
 



 (vi) A bolt is drown at random and its is found to be defective. Find the 

probability that it was manufactured by machine A. 
 

 
 ,d cksYV ;n`PN;k pquk x;k vkSj bls =qfViw.kZ ik;k x;kA ;g cksYV 

e’khu A ls mRikfnr gksus dk izkFkfedrk Kkr dhft,A   
 

    

28 

 

Prove that is 5x
y e

−
=  is a solution of the differential equation 

                        
2

2
4 5 0

d y dy
y

dx dx
+ − =  

 

 
 ¼fl) djsa fd vory lehdj.k 

2

2
4 5 0

d y dy
y

dx dx
+ − = dk gy 5x

y e
−

=  gSA½   

  Or ¼vFkok½  

 

 

Solve the differential equation ¼fuEufyf[kr vory lehdj.k dks gy 
djsaA½            

              2
( log ) log

dy
x x y x

dx x
+ =  

 

    

29 

 

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

               Subject to         

50

3 90

, 0

x y

x y

x y

+ ≤

+ ≤

≥

         

 

   THE END 

 


