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Q.1 If x3dy+xy dx=x2dy+2y dx; y(2)=e and  x>1, then y(4) is equal to:
; fn x3dy+xy dx=x2dy+2y dx; y(2)=e r Fkk x>1 gS] r c y(4) cj kcj  gS&

(1) 
e

2
(2) 

3 e
2 (3) 

1 e
2
 (4)

3 e
2


Sol. 2
(x3 - x2)dy = (2 - x) ydx

 2

2
1

dy x dx
y x x




 

 2

1 1
1

dy x dx
y x x

 
 

 

 
2 2

2 2

1
1

dy dx x x
y x x x

 
  

  

= 2

1 1
1

x dxdx
x xx


 

 

ln|y| = 
2 1ln | x | ln| x | c
x
   

x = 2, y = e
1 = 1 - ln2 + c   c = ln2

ln|y| = 
2
x

 - ln|x| + ln|x - 1| + ln2

put x = 4

ln|y| = 
1
2

 - 2ln2 + ln3 + ln2

lny = 
3 1
2 2

ln    
 

y = 
3
2

. 
1
2e  = 

3
2

e



Q.2 Let A be a 3×3 matrix such that adj

2 1 1
A 1 0 2

1 2 1

 
   
   

 and B=adj(adj A).

If | A |   and  T1| B |   , then the ordered pair, ,  | |,   is equal to:

ekuk A , d 3×3 dk vkO; wg bl  i zdkj  gS fd adj

2 1 1
A 1 0 2

1 2 1

 
   
   

 r Fkk B=adj(adj A) gSA

; fn | A |   r Fkk   T1| B |    gS] r c Øfer  ; qXe  | |,   cj kcj  gS&

(1) 
19,
81

 
 
 

(2) 
19,
9

 
 
 

(3) 
13,
81

 
 
 

(4) (3, 81)

Sol. 3

adjA = 

2 1 1
1 0 2

1 2 1

 
  
   

   |adjA| = 9

  |A|2 = 9 |A|=3  = ||
B = adj (adjA) = |A|. A = 3A

|(BT)-1| = 
1 1
T |B|B
  =

1 1 1
|3A | 27 3 81

 
 = µ

||, µ = 
13
81

, 
 
 



Q.3 Let a,b,c R  be such that a2+b2+c2 =1, If 
2 4a cos bcos c cos ,
3 3
           

   
 where  


 


,

then the angle between the vectors ˆ ˆ ˆai bj ck   and ˆ ˆ ˆbi cj ak   is

ekuk a,b,c R  bl  i zdkj  gS] fd a2+b2+c2 =1 gS ; fn 
2 4a cos b cos c cos
3 3
            

   
 gS t cfd


 


 gS] r c l fn' kksa ˆ ˆ ˆai bj ck  r Fkk ˆ ˆ ˆbi cj ak  ds e/;  dks.k gS&

(1) 2


(2) 
2
3


(3) 9


(4) 0

Sol. 1

cos = 2 2 2

ab bc ca
a b c

 
 

a cos = b cos( + 
2
3


) = ccos
4
3
   

 
 = 

42
1 1 13 3

cos cos
cos , ,

a b c

                
  

1 1 1 1 2 4
3 3

cos cos cos
a b c

                       

= 

 3
31

3

sin

sin

  
  

  
  

 
 

. cos 

4
3

2

     
 
 
 

1 1 1 0
a b c
  

 ab = 0
cos = 0

 = 
2




Q.4 Suppose f(x) is a polynomial of degree four, having critical points at –1,0,1. If T {x R | f (x) f (0)},  
then the sum of squares of all the elements of T is:
ekuk f(x) pkj  ?kkr  dk , d cgqi n gS] ft l ds ØkfUr d fcUnw –1,0,1 gSA ; fn T {x R | f (x) f (0)}   gS] r c T ds l Hkh vo; oksa

ds oxksZ dk ; ksxQy gS&
(1) 6 (2) 2 (3) 8 (4) 4

Sol. 4
f’(x) = k (x + 1)x(x-1)
f’(x) = k [ x3 - x]
Integrating both sides

f(x) = 
4 2

4 2
x xk c
 

  
 

f(0) = c

f(x) = f(0)   
4 2

4 2
x xk c c

 
   

 

  
2

2 2 0
4
xk x  

 x = 0, ± 2
sum of all of squares of elements = o2 + ( 2 )2 + (- 2 )2

= 4

Q.5 If the value of the integral  
21/ 2

3/ 20 2

x dx
1 x

  is 
k
6 , then k is equal to:

; fn l ekdyu 
 

21/ 2

3/ 20 2

x dx
1 x

 dk eku 
k
6  gS] r c k cj kcj  gS&

(1) 2 3   (2) 3 2   (3) 3 2  (4) 2 3 
Sol. 4

 

1 2
2

30
2 21

x dx
x



x = sin
2

6
30

sin .cos d
cos

 
 



26 6
00

tan d tan
 

       



1
6 63

k 
   

 

2 3
6 6

k 


k = 2 3  

Q.6 If the term independent of x in the expansion of 
9

23 1x
2 3x

  
 

 is k, then 18 k is equal to:

; fn 

9
23 1x

2 3x
  
 

 ds i zl kj  esa x l s Lor a=k i n k gS] r c 18 k cj kcj  gS&

(1) 5 (2) 9 (3) 7 (4) 11
Sol. 3

Tr+1 = 9Cr 

9
23 1

2 3

r r

x
x


   

   
   

= 9Cr  
9 2

18 3
9

3 1
2

r
r r

r .x







18 - 3r = 0
 r=6

= 9Cr

3

3

3
2

k
 

 
 

= 
7 18 7

18
k k  

7. If a ABC  has vertices A(–1,7), B(–7,1) and C(5,–5), then its orthocentre has coordinates:

; fn , d ABC  ds ' kh"kZ A(–1,7), B(–7,1) r Fkk C(5,–5) gS] r c bl ds yEcdsUnz ds funsZ' kkad gS&

(1) (–3,3) (2) 
3 3,
5 5

  
 

(3) 
3 3,
5 5

  
 

(4) (3,–3)

Sol. 1

D B(-7,1)A(-1,7)

C(5, -5)

E



equation of CD
y + 5 = -1 (x - 5)
x + y = 0 .....(1)
equation of AE
y - 7 = 2 (x + 1)
2x - y = -9 ....(2)
from (1) & (2)
x = -3, y = 3
Othocentre = (-3, 3)

Q.8. Let e1 and e2 be the eccentricities of the ellipse, 
2 2

2

x y 1
25 b

   (b<5) and the hyperbola, 
2 2

2

x y 1
16 b

 

respectively satisfying e1e2=1. If   and   are the distances between the foci of the ellipse and

the foci of the hyperbola respectively, then the ordered pair ( , )   is equal to:

ekuk nh?kZòÙk 
2 2

2

x y 1
25 b

   (b<5) r Fkk vfr i j oy;  
2 2

2

x y 1
16 b

   dh mRØsUnzr k,  Øe' k%  e1 r Fkk e2 gS t ks e1e2=1 dks l Ur q"V

dj r h gSA ; fn nh?kZòr  r Fkk vfr i j oy;  dh ukfHk; ksa ds chp dh nwfj ; ka Øe' k%   r Fkk   gS r c Øfer  ; qXe ( , )  cj kcj  gS&

(1) (8,12) (2) 
24 ,10
5

 
 
 

(3) 
20 ,12
3

 
 
 

(4) (8,10)

Sol. 4

1

2

10
8

e
e

  
  

 
 

2 2
1

2 2
2

25 1

16 1

b e

b e

 

  

(e1e2)2 = 1

2 2

1 1 1
25 16
b b   

     
   

 
2 2 4

1 1
25 25 400
b b b

   

 
4

2 29 9
16 25 400

bb b
.

  

1

2

4
5
5
4

e

e

 

 

 =  

1

2

42 10 8
5

52 8 10
4

ae

ae

     

     

= () = (8, 10)



Q.9 If z1, z2 are complex numbers such that Re(z1)=|z1–1|, Re(z2)=|z2–1| and arg (z1–z2)= 6


, then

Im(z1+z2) is equal to:

; fn z1, z2 l fEeJ l a[ ; k bl  i zdkj  gS fd Re(z1)=|z1–1|, Re(z2)=|z2–1| r Fkk arg (z1–z2)= 6


 gS] r c  Im(z1+z2)

cj kcj  gS&

(1) 2 3 (2) 
2
3 (3) 

1
3 (4) 

3
2

Sol. 1
z1 = x1 + iy1 , z2 = z2 + iy2
x1

2 = (x1 - 1)2 + y1
2 .....(1)

  y1
2 - 2x1 + 1 = 0

x2
2 = (x2 - 1)2 + y2

2

y2
2 – 2x2 — 1 = 0 ....(2)

 from equation (1) – (2)
(y1

2 - y2
2) + 2 (x2 - x1) = 0

(y1 + y2) (y1 - y2) = 2(x1 - x2)

y1 + y2 = 2
1 2

1 2

x x
y y

 
  

arg (z1 - z2) = 
6


1 1 2

1 2

y y
tan

x x 6
   

 
 


1 2

1 2

1
3

y y
x x






 
1 2y y 2 3 

Q.10 The set of all real values of   for which the quadratic equations,  2 21 x 4 x 2 0       always

have exactly one root in the interval (0,1) is:

  ds l Hkh okLr fod ekuksa dk l eqPp] ft l ds fy ; s f) ?kkr  l ehdj .k  2 21 x 4 x 2 0       var j ky (0,1) esa ges' kk Bhd

, d ewy j [ kr h gS] gksxk&
(1) (–3,–1) (2) (2,4] (3) (1,3] (4) (0,2)



Sol. 3
f(0) f(1)   0
 (2) [2 - 4 + 3]  0
( - 1) ( - 3)  0
  [1, 3]
at  = 1
2x2  – 4x + 2 = 0
 (x - 1)2 = 0
x = 1, 1
  (1, 3]

Q.11 Let the latus ractum of the parabola y2=4x be the common chord to the circles C1 and C2 each of

them having radius 2 5 . Then, the distance between the centres of the circles C1 and C2 is:

ekuk ej oy;  y2=4x dk ukfHkyEc òÙkksa C1 r Fkk C2 dh mHk; fu"B t hok gS buesa l s i zR; sd dh f=kT; k 2 5  gS] r c òÙkksa C1 r Fkk
C2 ds dsUnzks ds chp dh nwj h gS&

(1) 8 (2) 8 5 (3) 4 5 (4) 12
Sol. 1

2 5

C1 A
C 2

2 C2

C1C2 = 2C1 A

(C1A)2 + 4 = ( 2 5 )2

C1A = 4
C1C2 = 8

Q.12 The plane which bisects the line joining the points (4,–2,3) and (2,4,–1) at right angles also passes
through the point:
og l er y t ks fcUnqvksa (4,–2,3) r Fkk (2,4,–1) dks feykus okyh j s[ kk dks yEc l ef} Hkkft r  dj r k gSa] fuEu esa l s fdl  fcUnq l s
gksdj  xqt j r k gS&
(1) (0,–1,1) (2) (4,0,1) (3) (4,0,–1) (4) (0,1,–1)

Sol. 3

BA
(y,-2,-3) (3, 1, 1) (2, 4, -1)
a = 2, b = -6
c = 4
equation of plane



2(x - 3) + (-6) (y - 1) + 4(z - 1) = 0
 2x - 6y + 4z = 4
passes through (4, 0, -1)

Q.13

1 1
3 3

1 1x a
3 3

(a 2x) (3x)lim (a 0)
(3a x) (4x)



 


 
is equal to :

1 1
3 3

1 1x a
3 3

(a 2x) (3x)lim (a 0)
(3a x) (4x)



 


 
cj kcj  gSa&

(1) 

4
32

9
 
 
 

(2) 

4
32

3
 
 
 

(3) 

1
32 2

3 9
  
  
  

(4) 

1
32 2

9 3
  
  
  

Sol. 3
Apply L-H Rule

 

 

1 22
3 33

1 22
3 33

2 12 3
3 3
1 13 4
3 3

x a

a x . x
lim

a x . x

 

 

 

 

 

 

 

22
33

2
3

1 22
3 33

2 13
3

3
1 14 4
3 3

a . a

a . a

 

 

 
  

 

 
  

 

 = 

1
32 2

3 9
. 
 
 



Q.14 Let ix (1 i 10)  be ten observations of a random variable X. If  
10

i
i 1

x p 3


   and  
10

2
i

i 1

x p 9


 
where 0 p R  , then the standard deviation of these observations is :

ekuk ; knf̀PNd pj  x ds nl  i zs{k.k ix (1 i 10)   gSaA ; fn  
10

i
i 1

x p 3


  r Fkk  
10

2
i

i 1

x p 9


   gS] t gk¡ 0 p R  gSa

r c bu i zs{k.kksa dk ekud fopyu gSA

(1) 
7

10 (2) 
9

10 (3) 
3
5

(4) 
4
5

Sol. 2
Standard deviation
is free from shifting
of origin

S . D = var iance

= 

29 3
10 10

   
 

= 
9

10 100



= 
81 9

100 10


Q.15 The probability that a randomly chosen 5–digit number is made from exactly two digits is :
; knf̀PNd : i  l s pquh xbZ 5–vadks dh l a[ ; k ds ek=k nks vadks l s cukbZ xbZ gksus dh i zkf; dr k gS&

(1) 4

134
10 (2) 4

121
10 (3) 4

135
10 (4) 4

150
10

Sol. 3
Total case = 9(104)
fav. case = 9C2 (25 - 2) + 9C1 (24 - 1)
= 1080 + 135 = 1215

Prob = 4 4

1215 135
9 10 10






Q.16 If  1 1xsin dx A(x) tan x B(x) C
1 x

  
     

 , where C is a constant of integration, then the

ordered pair (A(x),B(x)) can be:

; fn  1 1xsin dx A(x) tan x B(x) C
1 x

  
     

 , gS] t gk¡ C l ekdyu dk , d fui r kad gS] r c Øfer  ; qXe

(A(x),B(x)) gks l dr s gS] gksaxs &

(1)  x 1, x  (2)  x 1, x  (3)  x 1, x (4)  x 1, x

Sol. 1

1

1
xsin dx

x


 x
1+x

1

1 1
II

I

tan x. dx

 1 1
1 2

xtan x .x . dx
x x

 


put x = t2 dx = 2t dt

= x tan-1 x  – 
   
   

2

2

2

1 2

t tdt

t t

= xtan-1 x  - t + tan-1 t + c

= xtan-1 x  - x  + tan-1 x  + c

A(x) = x + 1, B(x) = – x

Q.17 If the sum of the series 
3 1 420 19 19 18 ...
5 5 5

    upto nth term is 488 and the nth term is negative,

then:

(1) n=60 (2) n=41 (3) nth term is –4 (4) nth term is 
24
5





; fn Js.kh 
3 1 420 19 19 18 ...
5 5 5

    dk nth i n r d dk ; ksxQy 488 gS r Fkk nth i n _ .kkRed gS r c

(1) n=60 (2) n=41 (3) nth i n –4 gS (4) nth i n 
24
5

  gS

Sol. 3

98 9620
5 5

......  

Sn = 488

   22 20 1 488
2 5
n n
       

  

  20n - 
2

5 5
n n

  = 488

 100n - n2 + n = 2440
= n2 - 101n + 2440 = 0
 n = 61 or 40

for n = 40, Tn = 20 + 39
2

5
 

 
 

 = +ve

n = 61, Tn = 20 + 60
2

5
 

 
 

 = 20 - 24 = -4

Q.18 Let p, q, r be three statements such that the truth value of  p q (~ p r)    is F. Then the truth

values of p, q, r are respectively :

ekuk p, q, r r hu dFku bl  i zdkj  gS fd  p q (~ p r)    dk l R; r k eku F gS] r c p, q, r ds l R; r k eku Øe' k% gS&

(1) F, T, F (2) T, F, T (3) T, T, F (4) T, T, T
Sol. 3

(p ^ q)  (~q   r)
Possible when
p ^ q  T
~q   r  F

p T p ^ q T
q T ~ q r F F F
r F T F F

 
    
  



Q.19 If the surface area of a cube is increasing at a rate of 3.6 cm2/sec, retaining its shape; then the
rate of change of its volume (in cm3/sec), when the lenght of a side of the cube is 10cm, is :
; fn vi us : i  dks cuk; s j [ kr s gq; s , d ?ku dk i z"Vh;  {ks=kQy 3.6 cm2/sec dh , d nj  l s cM j gk gS] r c bl ds vk; r u ds
i fj or Zu dh nj  (cm3/sec esa) t c ?ku ds , d Hkqt k dh yEckbZ 10cm gS] gS&
(1) 9 (2) 10 (3) 18 (4) 20

Sol. 1
A = 6a2

a  side of cube

dA
dt

 = 6 2 daa
dt

 
 
 

   3.6 = 12 × 10 
da
dt 

3
100

da
dt



v = a3

dV
dt

 = 23 daa
dt

=  3× 100 × 
3

100
= 9cm3 / sec

Q.20 Let R1 and R2 be two relations defined as follows:
2 2 2

1R {(a, b) R : a b Q}     and

2 2 2
2R {(a, b) R : a b Q}    , where Q is the set of all rational numbers. Then :

(1) R1 is transitive but R2 is not transitive
(2) R1 and R2 are both transitive
(3) R2 is transitive but R1 is not transitive
(4) Neither R1 nor R2 is transitive
ekuk R1 r Fkk R2 nks l EcU/k fuEu : i  esa i fj Hkkf"kr  gS

2 2 2
1R {(a, b) R : a b Q}     r Fkk

2 2 2
2R {(a, b) R : a b Q}    , t gk¡ Q l Hkh i fj es;  l a[ ; kvksa dk l eqPp gSA r c

(1) R1 l Øked gS ysfdu R2 l aØked ugh gS
(2) R1 r Fkk R2 nksuks l aØked gS
(3) R2 l Økaed gS ysfdu R1 l aØked ugha gS
(4) uk r ks R1 uk R2 l aØked gS

Sol. 4
for R1

Let a = 1 + 2 , b = 1 - 2 , c = 
1
48

aR1b  a2 + b2 = (1 + 2 )2 + (1 - 2 )2 = 6  Q

bR1c   b2 + c2 = (1 - 2 )2 + 

21
48

 
 
 

 = 3  Q



aR1c  a2+c2 =    21/41 2 8 3 4 2 Q    

R1 is not transitive
R2

let a = 1 + 2 , b = 2 , c = 1- 2
aR2b   a2  + b2 = 5 + 2 2   Q

bR2c   b2 + c2 = 5 - 2 2   Q
aR2c   a2 + c2 = 6  Q
R2 is not transitive

Q.21 If m arithmetic means (A.Ms) and three geometric means (G.Ms) are inserted between 3 and 243
such that 4th A.M. is equal to 2nd G.M., then m is equal to___
; fn 3 r Fkk 243 ds chp m l ekUr j  ek/;  r Fkk r hu xq.kksr j  ek/;  bl  i zdkj  Mkys x; s gS fd 4th l ekUr j  ek/;  2nd xq.kksr j
ek/;  nwl j s xq.kksr j  ek/;  ds cj kcj  gS r c m cj kcj  gS&

Sol. 39
3, ..........., 243 3,............,243
      m A.M.      3 G.M

243 3 240
1 1 1

b ad
n m m
 

  
  

243 = 3(r)4

4tn A.M = 3 + 4d = 
2403 4

1m
    

r = 3

9603 27
1m

 


2nd G.M. = ar2 = 27

 = 
960 24

1m



  m = 39

Q.22 Let a plane P contain two lines  ˆ ˆ ˆr i i j , R    


 and  ˆ ˆ ˆr j j k , R    


. If Q ( , , )    is

the foot of the perpendicular drawn from the point M(1,0,1) to P,then 3 ( )    equals ____

ekuk , d l er y P i j  nks j s[ kk, sa  ˆ ˆ ˆr i i j , R    


r Fkk  ˆ ˆ ˆr j j k , R    


fLFkr  gSA ; fn Q ( , , )   ] fcUnq

M(1,0,1) l s P i j  [ khpk x; k yEci kn gS] r c 3 ( )   cj kcj  gS&
Sol. 5

 
 

ˆ ˆ ˆr i i j

ˆˆ ˆr j µ j k

   



    







1 1 0
0 1 1

ˆˆ ˆi j k
n 





= (-1, 1 ,1)
equation of plane
-1(x - 1) + 1(y - 0) + 1(z - 0) = 0
 x - y - z - 1 = 0
foot of r  from m(1, 0, 1)

 1 0 1 11 0 1
1 1 1 3

x y z     
   

 

1 1 1 11
3 1 3 1 3

y zx 
    

 

4 1 2
2 3 3

x ,y ,z
  



4
3
1

3
2
3

  


   

 


 = 
4 1 2 5
3 3 3 3
  

3( ) = 5

Q.23 Let S be the set of all integer solutions, (x, y, z), of the system of equations
x – 2y + 5z = 0
–2x + 4y + z = 0
–7x + 14y + 9z = 0

such that 2 2 215 x y z 150    . Then, the number of elements in the set S is equal to ___

ekuk S, l ehdj .k fudk;
x – 2y + 5z = 0
–2x + 4y + z = 0
–7x + 14y + 9z = 0
ds l Hkh i w.kkZd gyksa (x, y, z) dk l eqPp;  bl  i zdkj  gS fd

2 2 215 x y z 150     gS r c l eqP;  S esa vo; oksa dh l a[ ; k cj kcj  gS&



Sol. 8
x - 2y + 5z = 0 .....(1)
-2x + 4y + z = 0 ....(2)
-7x + 14y + 9z = 0 .....(3)
2.(1) + (2) we get z = 0, x = 2y
15  4y2 + y2  150
 3  y2  30

y  30 3,      3 30, 
 

y = ±2, ±3, ±4, ±5
no. of integer’s in S is 8

Q.24 The total number of 3–digit numbers, whose sum of digits is 10, is ____
3–vadks dh l a[ ; k, sa ft udsa vadks dk ; ksxQy 10 gS dh dqy l a[ ; k gS&

Sol. 54
Let xyz be 3 digit number
x + y + z = 0 where x 1,  y  0, z  0

 t + y + z = 9
1 0

1
0

x
x t

t
  

  
9 + 3 - 1C3-1 = 11c2 = 55
but for t  = 9, x = 10 not possible
total numbers = 55 - 1 = 54

Q.25 If the tangent to the curve, y=ex at a point (c,eC) and the normal to the parabola, y2=4x at the
point (1,2) intersect at the same point on the x-axis, then the value of c is ____
; fn oØ y=ex ds , d fcUnq (c,eC) i j  Li ' kZj s[ kk r Fkk i j oy;  y2=4x ds fcUnq (1,2) i j  vfHkyac x-v{k i j  l eku fcUnq i j
i zfr PNsn dj r s gS] r c c dk eku gS&

Sol. 4
Tangent at (c, ec) y - ec = ec (x - c) ....(1)
normal to parabola y - 2 = -1 (x - 1)
x + y = 3 ...(2)
at x-axis y = 0 at x-axis y = 0
in (1), x = c - 1 in (2), x = 3
c - 1 = 3  c = 4




