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Q.1 If the normal at an end of a latus rectum of an ellipse passes through an extremity of the minor
axis, then the eccentricity e of the ellipse satisfies:
; fn , d nh?kZòÙk dh ukfHkyEc t hok ds , d fdukj s i j  vfHkyEc y?kq v{k ds , d ' kh"kZ l s gksdj  t kr k gS] r ks nh?kZòÙk dh mRdsUnzr k
e l Ur q"V dj r h gS %
(1) e4+2e2–1=0 (2) e2+2e–1=0 (3) e4+e2–1=0 (4) e2+e–1=0

Sol. (3)

Equation of normal at 
2

, bae
a

 
 
 

2 2
2 2

2
a x b y a b

bae
a

  

It passes through (0,–b)
ab = a2 e2

a2 (a2(1-e2))   a4e4

  1 - e2 = 
4 4

4

e a
a

  e4 + e2 - 1 = 0

Q.2 The set of all real values of  for which the function 2f x 1 x( ) ( cos )  . x( sin )  , x
2 2

,    
 

, has

exactly one maxima and exactly one minima, is:

  ds l Hkh okLr fod ekuksa] ft uds fy,  Qyu 2f x 1 x( ) ( cos )  . x( sin )  ]x
2 2

,    
 

 dk dsoy , d mfPp"B

(maxima) r Fkk dsoy , d fufEu"B (minima) gS] dk l eqPp;  gS%

(1) 
3 3 0
2 2

, { }   
 

(2) 
1 1 0
2 2

, { }   
 

(3) 
3 3
2 2

,  
 

(4) 
1 1
2 2

,  
 

Sol. (1)
f(x) = (1– cos2x) (sinx)
f(x) = sin2x ( + sinx)
f’(x) = 2sinx cosx ( +sinx) + sin2x (cosx)

= sin2x 
sinsin

2
xx   

 

= sin2x  2 3sin x 
Sin2x = 0  sinx = 0  One point
2 + 3sinx  = 0

 sinx = 
2
3




sinx (–1,1) – 0

–1 < 
2
3


 < 1  
3 3

2 2



 

  
3 3,

2 2
 

 
 

 – 0

Q.3 The probabilities of three events A, B and C are given by P(A)=0.6, P(B)=0.4 and P(C)=0.5.
If P A B( )=0.8, P A C( ) =0.3, P A B C( )  =0.2, P B C( )    and P A B C( )    , where

0 85 0 95. .   , then   lies in the interval:

r hu ?kVukvksa A, B r Fkk C dh i zkf; dr k, a P(A)=0.6, P(B)=0.4 r Fkk P(C)=0.5 } kj k nh xbZ gSA ; fn P A B( )=0.8,

P A C( ) =0.3, P A B C( )  =0.2, P B C( )    r Fkk P A B C( )     t gk¡ 0 85 0 95. .   ] r ks  fuEu esa l s

fdl  var j ky esa gS \
(1) [0.36,0.40] (2) [0.25,0.35] (3) [0.35,0.36] (4) [0.20,0.25]

Sol. (2)
P(A BUC) = P(A) + P(B) + P(C) – P(A B) – P(B C) –P(C A) + P(A B C)
 = 0.6 + 0.4 + 0.5 –P(A B) – –0.3 + 0.2
 = 1.4 – P(A B) –   +  = 1.4 – P(A B) ........(1)
again
P(A B) = P(A) + P(B) –P (A B)
0.8 = 0.6 + 0.4 – P(A B)
P(A B) = 0.2 ........(2)
Put the value P(A B) in equation (1)
 +  = 1.2
 = 1.2 – 
0.85    0.95   0.85   1.2 –  0.95
  [0.25, 0.35]

Q.4 The common difference of the A.P. b1, b2,..... bm is 2 more than the common difference of A.P. a1,
a2, ...an. If a40 =–159, a100=–399 and b100=a70, then b1 is equal to:
l ekUr j  Js<+h b1, b2,..... bm dk l koZvUr j ] l ekUr j  Js<+h a1, a2, ...an ds l koZvUr j  l s 2 vf/kd gSA ; fn a40 =–159, a100=–
399 r Fkk b100=a70 r ks b1 cj kcj  gS %
(1) –127 (2) 81 (3) 127 (4) –81

Sol. (4)
A.P (a1, a2, a3 ..........an)  (CD = Da)
(b1, b2, b3 .......... bm)     (CD = Da + 2)
Db = Da + 2
a40 

 = –159
a1 + 39 Da = –159 ––––(1)
a100 = –399
a1 + 99 Da = –399 ––––(2)
Eqn (1) – (2)



–60 Da = 240    Da = –4
Db = –4 + 2 = –2
a1 + 39(–4) =–159   a1 =-3
b100 = a70
b1 + 99 Db = a1 + 69 Da
b1 + 99 (-2) = (–3) + 69(–4)
b1 = –81

Q.5 The integral 
2

x x
e

1

e x 2 x dx. ( log )  equal :

l ekdyu 
2

x x
e

1

e x 2 x dx. ( log ) cj kcj  gS:

(1) e(4e–1) (2) e(4e+1) (3) 4e2–1 (4) e(2e–1)
Sol. (1)


2

1

xx x.e  (2+lnx) dx

ex. xx = t  Upper Limt = e2.22, Lower Limit = e
(ex.xx + ex xx(1+lnx)) dx = dt
ex . xx (2 + lnx) dx  = dt

24.e

e

dt =  
24.[t] e

e  = 4.e2 – e = e(4e–1)

Q.6 If the tangent to the curve, y=f(x)=xlogex, (x>0) at a point (c,f(c)) is parallel to the line-segment
joining the points (1,0) and (e,e), then c is equal to:
; fn oØ y=f(x)=xlogex, (x>0) ds , d fcUnq (c,f(c)) i j  Li ' kZj s[ kk fcUnqvksa (1,0) r Fkk (e,e) dks feykus okys j s[ kk[ k.M ds
l ekUr j  gS] r ks c cj kcj  gS:

(1) 
1

1 ee
 
   (2) 

e 1
e


(3) 
1

e 1 (4) 
1

e 1e
 
  

Sol. (4)
y = f(x) = x lnx

m1 = 
dy
dx 1( , (c))c f  = (lnx+1) 

1( , (c))c f = lnc + 1

slope of the line joing (1, 0), (e, e)

m1  = 1e
e


 , m2 = 
e

e 1
 
  

m2 = m1    lnc + 1 = 1e
e




lnc = 1
1e

e



= 1e

1


 1/e 1c e 

Q.7 If 
2y x 1    

 cosecx is the solution of the differential equation,  
dy 2p x y 0 x
dx 2


   


( ) cosecx, ,

then the function p(x) is equal to:

; fn vody l ehdj .k 
dy 2p x y 0 x
dx 2


   


( ) cosecx, ] dk gy 

2y x 1    
 cosec x gS] r ks Qyu p(x) cj kcj  gS:

(1) cosec x (2) cot x (3) tan x (4) sec x
Sol. 2

y = 
2 1x


  
 

 cosecx

Differentiate w.r.t x

2dy
dx 

  cosecx 
2 1x


   
 

cosecx. cotx

2 1dy x
dx 

   
 

 cosecx cotx = 
2


 cosecx

dy y
dx

  cotx = 
2


 cosecx

Compare this differential equation with given differential equation
p(x) = cotx

Q.8 If   and   are the roots of the equation 2x(2x+1)=1, then   is equal to:

; fn  r Fkk   l ehdj .k 2x(2x+1)=1 ds ewy gS] r ks   cj kcj  gS %

(1) 2 1( )   (2) 2 1( )    (3) 22 (4) 2 1( )  
Sol. (2)

2x(2x+1) = 1
If   &   are the roots i.e   &   satisy this equation

2 (2  + 1) = 1     (2  +1) = 
2
1

4x2 + 2x –1 = 0

  +   = 
2
1

= – (2+1)

  = – (2+1) –  = – (2+2) = –2 (+1)



Q.9 For all twice differentiable functions f: R R, with f(0)=f(1)=f’(0)=0,
(1) f”(x)=0, at every point x  (0,1) (2) f”(x)  0, at every point x  (0,1)
(3) f”(x)=0, for some x  (0,1) (4) f”(0)=0
IkzR; sd f} r h;  vodyuh;  Qyu f: R R ft l ds fy ,  f(0)=f(1)=f’(0)=0 gS] r ks %
(1) i zR; sd fcUnq x (0,1) i j  f”(x)=0, (2) i zR; sd fcUnq x (0,1) i j  f”(x)  0
(3) fdl h x  (0,1) ds fy,  f”(x)=0 (4) f”(0)=0

Sol. (3)
Applying rolle’s theorem in [0,1] for function f(x)
f'(c) = 0, c  (0,1)
again applying rolles theorem in [0,c] for function f'(x) s
f"(c1) = 0, c1(0,c)

Q.10 The area (in sq.units) of the region enclosed by the curves y=x2–1 and y=1–x2 is equal to :
oØksa y=x2–1 r Fkk y=1–x2 } kj k f?kj s {ks=k dk {ks=kQy ¼oxZ bdkb; ksa esa½ gS %

(1) 
4
3 (2) 

7
2

(3) 
16
3 (4) 

8
3

Sol. (4)

Total area = 4 

11 3
2

0 0

(1 ) 4
3
xx dx x

 
   

 


= 4 
1 81 .
3 3

sq unit    

Q.11 For a suitably chosen real constant a, let a function, f:R–{–a} R be defined by 
a xf x
a x

( ) 



.

Further suppose that for any real number x a   and f(x)  –a,  (fof)(x)=x.Then 
1f
2

  
 

 is equal to:

, d mi ; qDr  okLr fod vpj  a pqudj  Qyu f:R–{–a} R , a xf x
a x

( ) 



 } kj k i fj Hkkf"kr  fd; k x; k gSA bl ds vfr fjDr  ekuk

fdl h okLr fod l a[ ; k x a   r Fkk f(x)  –a a ds fy,  (fof)(x)=x gS] r ks 
1f
2

  
 

fuEu esa l s fdl ds cj kcj  gS \

(1) –3 (2) 3 (3) 
1
3 (4) 

1
3





Sol. (2)

f(x) = 
a x
a x



f(f(x)) = 
( )
( )

a f x x
a f x





( )
1
a ax a xf x

x a x
 

 
 

1
1

x a xa
x a x

      
 a = 1

So f(x) = 
1
1

x
x




1 3
2

f    
 

Q.12 Let 5


   and A
cos sin
sin cos

  
     

. If B=A+A4, then det (B):

(1) is one (2) lies in (1,2) (3) lies in (2,3) (4) is zero

ekuk 
5


  r Fkk A
cos sin
sin cos

  
     

gSaA ; fn B=A+A4 , r ks det (B):

(1) 1 ds cj kcj  gSA (2) var j ky (1, 2) esa gSA (3) var j ky (2,3) esa gSA (4) 0 ds cj kcj  gSA
Sol. (2)

A = 
  

    

cos sin
sin cos

B = A + A4

A2 = 
  

    

cos sin
sin cos

  
    

cos sin
sin cos

= 
2 2

2 2

2
2

     
        

cos sin sin cos
sin cos sin cos

A2 = 
2 2
2 2
  

    

cos sin
sin cos

Simmilarly

A4 = 
4 4
4 4
  

    

cos sin
sin cos



B = A4 + A = 
4 4
4 4
  

    

cos sin
sin cos  + 

  
    

cos sin
sin cos

B = A4 + A = 
4 4
4 4
      

        

cos cos sin sin
sin sin cos cos

B = (cos4 + cos)2 + (sin4 + sin)2

= cos24 + cos2 + 2cos4 cos
+ sin24 + sin2 + 2 sin4 –sin
= 2 + 2 ( cos4 cos + sin4 sin)
= 2 + 2 cos3

at  = 5


|B| = 2 + 2 cos 
3
5


  = 2– (1-sin18)

|B| = 2 
5 11
4

 
  

 
 = 2

5 5
4

 
  
 

 = 5 5
2


Q.13 The centre of the circle passing through the point (0,1) and touching the parabola y=x2 at the
point (2,4) is :
fcUnq (0,1) l s gksdj  t kus okys r Fkk i j oy;  y=x2 dks fcUnq (2,4) i j  Li ' kZ dj us okys òÙk dk dsUnz gS:

(1) 
3 16

10 5
, 

 
 

(2) 
6 53
5 10

, 
 
 

(3) 
16 53
5 10

, 
 
 

(4) 
53 16

10 5
, 

 
 

Sol. (3)
Circle passing through point (0,1) and touching curve
y = x2  at (2,4)
tangent at (2,4) is

y 4 x 2
2



( ) ( )

  y – 4x + 4 = 0
Equation of circle
(x-2)2 + (y–4)2 + (4x–y-4) = 0
Passing through (0,1)
4 + 9 + (–5) = 0

 = 
13
5

Circle is

x2–4x + 4 + y2 – 8y + 16 + 
13
5  [4x -y-4] = 0

x2 + y2 + 
52 4
5

  
 

 x –
138
5

  
 

 y + 20–
52
5 =0



x2+y2 + 
32
5  x –

53 y
5

48 0
5

 

Centre is 
16 53
5 10

  
 

,

Q.14 A plane P meets the coordinate axes at A, B and C respectively. The centroid of ABC  is given to
be (1,1,2). Then the equation of the line through this centroid and perpendicular to the plane P is:
, d l er y P funs' kkad v{kksa dks Øe' k% A, B r Fkk C i j  feyr k gSA ; fn ABC dk dsUnzd (1,1,2) gS] r ks bl  dsUnzd l s t kus
okyh r Fkk l er y P ds yEcor  j s[ kk dk l ehdj .k gS:

(1) 
x 1 y 1 z 2

2 1 1
  

  (2) 
x 1 y 1 z 2

2 2 1
  

 

(3) 
x 1 y 1 z 2

1 2 2
  

  (4) 
x 1 y 1 z 2

1 1 2
  

 

Sol.  (2)

G

G = 3 3 3
   

 
 

, ,  = (1, 1, 2)

 = 3,  = 3,  = 6
Equation of plane is

x y z
 

    = 1

x y z 1
3 3 6
  

2x + 2y + z = 6

Require line is 
x 1 y 1 z 2

2 2 1
  

 



Q.15 Let f R R:   be a function defined by f(x)=max {x,x2}. Let S denote the set of all points in R,
where f is not differentiable. Then
ekukf R R:  , f(x)=max {x,x2} } kj k i fj Hkkf"kr  , d Qyu gSA ekuk S, R ds mu l Hkh fcUnqvksa t gk¡ f vodyuh;  ugha gS]
dk l eqPp;  gSA r ks :
(1) {0,1} (2)  (an empty set)
(3) {1} (4) {0}

Sol. (1)

Function is not differentiable at two point

 0 1,

Q.16 The angle of elevation of the summit of a mountain from a point on the ground is 45°. After climbing
up one km towards the summit at an inclination of 30° from the ground, the angle of elevation of
the summit is found to be 60°. Then the height (in km) of the summit from the ground is:
Hkwfe i j  , d fcUnq l s , d i oZr  ds f' k[ kj  dk mUu; u dks.k 45° gSA Hkwfe l s 30° ds >qdko i j  f' k[ kj  dh r j Q , d km p<+us i j ]
f' k[ kj  dk mUu; u dks.k 60° i k; k x; k A r ks f' k[ kj  dh Hkwfe l s Å¡pkbZ (km esa) gS:

(1) 
1

3 1
(2) 

3 1
3 1



(3) 
3 1
3 1



(4) 
1

3 1
Sol. (4)

Y 
F

X

h

B

A

45º

30º

60º

z

D

C

E



If  CDF

Sin30º = 
z
1

  Z = 
1
2

 km

cos30º = 
y
1

  y = 3
2

 km

Now in ABC

tan45o = 
h

x y    h =x + y

x = 3h
2



Now in BDE

tan60º = 
h z

x


13x h
2

 

33 h
2

 
  

 
 = h–

1
2

  h = 
1 km

3 1

Q.17 If the constant term in the binomial expansion of 
10

2

kx
x

  
 

is 405, then |k| equals:

; fn 
10

2

kx
x

  
 

ds f} i n i zl kj  esa vpj  i n 405 gS] r ks |k| cj kcj  gS:

(1) 1 (2) 9 (3) 2 (4) 3
Sol. (4)

 
r 10 r

r 2
k10C x

x

 
 
 

   
5rr 510 2rC k x 



For constant term

5r5 0
2

   r = 2

10 2
3 2T C k 405 

k2 = 
405 81 9
45 9

 

|k| = 3



Q.18 Let z=x+iy be a non-zero complex number such that z2 = i|z|2, where i 1  , then z lies on the
(1) line, y=x (2) real axis (3) imaginary axis (4) line, y=–x
ekuk fd , d v' kwU;  l fEeJ l a[ ; k z=x+iy bl  i zdkj  gS fd z2 = i|z|2 t gk¡ i 1   ] r ks z fuEu esa l s fdl  i j  fLFkr  gS %

(1) j s[ kk y=x (2) okLr fod v{k (3) dkYi fud v{k (4) j s[ kk, y=–x
Sol. (1)

z = x + iy
z2 = i |z|2

x2 – y2  + 2i x y = i(x2 + y2)
x2 – y2 = 0  x2 = y2

2xy = x2 + y2

(x – y)2 = 0  x = y

Q.19 Let L denote the line in the xy-plane with x and y intercepts as 3 and 1 respectively. Then the
image of the point (–1, –4) in this line is:
ekuk xy- l er y esa L ml  j s[ kk dks i znf' kZr  dj r k gS ft l ds x r Fkk y vUr %[ k.M Øe' k% 3 r Fkk 1 gSaA r ks bl  j s[ kk esa fcUnq
(–1, –4) dk i zfr fcEc gS:

(1) 
11 28
5 5

, 
  

(2) 
8 29
5 5
, 

  
(3) 

29 11
5 5

, 
  

(4) 
29 8
5 5

, 
  

Sol. (1)

x y 1
3 1
 

x + 3y = 3
L2: 3x –y +  = 0
–3 + 4 +  = 0
 =–1
3 x–y = 1
(h,k) satisfy the equation of line L2
3h –k = 1 _____(1)

1 12 3
1 9

  


 = 

h 3k 3
1 9
 



16 = |h + 3k -3|
h+3k = 19 _____(2)
h + 3k = –13 _____(3)

(h,k)

(-1,-4)

(3,0)

(0,1)

From equation (2) & (3) put the value of h in equation (1)
h = 19-3k, h = -13-3k
3(19 –3k) –k=1 3(–13–3k) –k=1

–10k =–56 =
2 8
5 –10k = 40  k =–4

k = 
28 28 95 84 11h 19 3
5 5 5 5

     
 

,

Image = 
11 28
5 5

 
 
 

,



Q.20 Consider the statement : “For an integer n, if n3–1 is even, then n is odd.” The contrapositive
statement of this statement is:
(1) For an integer n, if n is even, then n3–1 is even
(2) For an integer n, if n is odd, then n3–1 is even
(3) For an integer n, if n3–1 is not even, then n is not odd.
(4) For an integer n, if n is even, then n3–1 is odd
dFku i j  fopkj  dhft ,  : “ , d i w.kkZad n ds fy, ] ; fn n3–1 l e gS r ks n fo"ke gSA ” bl  dFku dk i zfr /ukRed (contrapositive)
dFku gS %
(1) , d i w.kkZad n ds fy, ] ; fn n l e gS] r ks n3–1 l e gS
(2) , d i w.kkZad n ds fy, ] ; fn n fo"ke gS] r ks n3–1 l e gS
(3) , d i w.kkZad n ds fy, ] ; fn n3–1 l e ugha gS r ks n fo"ke ugha gSA
(4) , d i w.kkZad n ds fy, ] ; fn n l e gS] r ks n3–1 fo"ke gSA

Sol. (4)
P:n3–1 is even, q : n is odd
Contrapositive of p  q =  q   p
 If n is not odd then n3 –1 is not even
For an integer n, if n is even, then n3–1 is odd

Q.21 The number of words (with or without meaning) that can be formed from all the letters of the word
“LETTER” in which vowels never come together is______
“LETTER” ' kCn ds l Hkh v{kj ksa l s cu l dus okys , sl s ' kCnksa (vFkZ okys vFkok vFkZghu) ft uesa Loj  dHkh Hkh , d l kFk ugha vkr s] dh
l a[ ; k gS&

Sol. 120
Consonants  LTTR
Vowels   EE

Total No of words = 
6 180

2 2


!
! !

Total no of words if vowels are together

= 
5
2
!
!
 = 60

Required = 180 – 60 = 120

Q.22 If x  and y  be two non-zero vectors such that x y x 
  

 and 2x y 
   is perpendicular to y , then

the value of   is ______

; fn x  r Fkk y  nks ' kwU; sÙkj  l fn' k bl  i zdkj  gSa fd x y x 
  

 vkSj 2x y 
 

] l fn' k y  ds yEcor  gS] r ks   dk eku gS _____A

Sol. 1
2 2x y x 

 
2 2 .y x y  0 _____(1)

and (2 ) 0x y y 

  2 2 . 0y x y  _____(2)



by comparing (1) & (2)
we get  = 1

Q.23 Consider the data on x taking the values 0, 2, 4, 8, .....,2n with frequencies n n n n
0 1 2 nC C C C, , ,.... ,

respectively. If the mean of this data is n

728
2

, then n is equal to ______

vkadMs+ ft uesa x ds ekuksa 0, 2, 4, 8, .....,2n dh ckj ackj r k Øe' k% n n n n
0 1 2 nC C C C, , ,....  gSa] i j  fopkj  dhft , A ; fn bu vkadM+ksa

dk ek/;  n

728
2

 gSa] r ks n cj kcj  gS ______A

Sol. 6
Xi(observation)   0 2 22 ..... 2n

fi (frequency)     0
n C  1

n C 2
n C ..... n

nC

x = 
i i

i

f X
f




= 

2
0 1 2

0 1

0 2 2 ...... 2
.....

n n n n n
n

n n n
n

C c c c
c c c

    

  

= 
3 1 728

2 2

n

n n




3n = 729 = 36

n = 6

Q.24 Suppose that function f R R:   satisfies f(x+y)=f(x)f(y) for all x, yR and f(1)=3.

If 
n

i 1

f i 363( )


 , then n is equal to .......

ekuk fd , d Qyu f R R:  ] l Hkh x, yR ds fy ,  f(x+y)=f(x)f(y) dks l ar q"V dj r k gS r Fkk f(1)=3 gSA

; fn  
n

i 1

f i 363( )


 gS] r ks n cj kcj  gS

Sol. 5
f(x+y) = f(x) f(y)
f(x)=ax

f(1) a 3  
So f(x) =3x

n

i 1

f(i) 363



  3 +32 + 33 +....+3n= 363



 n3 3 1
363

2


 

n = 5

Q.25 The sum of distinct values of   for which the system of equations

1 x 3 1 y 2 z 0( ) ( )       

1 x 4 2 y 3 z 0        ( ) ( ) ( )

2x 3 1 y 3 1 z 0( ) ( )       ,
has non-zero solutions,is ______
  ds mu fHkUu ekuksa dk ; ksx] ft uds fy,  l ehdj .k fudk;

1 x 3 1 y 2 z 0( ) ( )       

1 x 4 2 y 3 z 0        ( ) ( ) ( )

2x 3 1 y 3 1 z 0( ) ( )       ,
ds ' kwU; sr j  (non-zero) gy gSa] gS ______A

Sol. 3

1 3 1 2
1 4 2 3

2 3 1 3( 1)

  
  

 

 
  

 
 = 0

R2  R2 – R1
R3  R3 – R1

1 3 1 2
0 3 3

3 0 3

  
 

 

 
  

 
= 0

C1  C1 + C3

3 1 3 1 2
3 3 3

0 0 3

  
  



 
    


 = 0

(-3) [(3-1) (-3) –(3–) (3 + 1)] = 0
(–3) [32 – 10 + 3 –(8 –32 + 3)] = 0
(–3) (62 – 18) = 0
(6) (–3)2

 = 0
 = 0, 3
sum of values of  = 0 + 3 = 3




