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PART-III
SECTION-I (Maximum Marks : 28)

* This section contains SEVEN Questions

* Each question has FOUR option [A], [B], [C] and [D]. ONE OR MORE THAN ONE of these four

options is(are) correct.

* For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS

* For each question, marks will be awarded in one of the following categories.

* Full Marks : +4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened

Partial Marks : +1 For darkening a bubble corresponding to each correct option,

provided NO incorrect option is darkened

Zero Marks : 0 If none of the bubbles is darkened

Negative Marks : -2 In all other cases

    • For example, if [A], [B], [C] and [D] are all the correct options for a question, darkening all these

three  will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkening [A] and [B]

will get -2 marks, as a wrong option is also darkened

37. Let X and Y be two events such that P(X) = 
1

3
, P(X|Y) = 

1

2
 and P(Y|X) = 

2

5
. Then :

ekuk fd X rFkk Y bl izdkj dh nks ?kVuk;sa (events) gSa] fd P(X) = 
1

3
, P(X|Y) = 

1

2
 rFkk P(Y|X) = 

2

5
 gS rc:

(A) 
1

P(X Y)
5

 (B) 
1

P(X ' | Y)
2

 (C) 
4

P(Y)
15

 (D) 
2

P(X Y)
5



Sol.
P(X Y) 1

P(Y) 2




P(Y X) 2

P(X) 5


 ]

4
P(Y)

15
 

2
P(X Y)

15
 

P(X'|Y) = 
P(X ' Y) P(Y) P(X Y) 1

P(Y) P(Y) 2

  
 

Ans. BC

38. Let a, b, x and y be real numbers such that a – b = 1 and y  0. If the complex number z = x + iy satisfies

az b
lm y

z 1

 
 

 
, then which of the following is(are) possible value(s) of x?

ekuk fd a, b, x rFkk y bl izdkj dh okLrfod la[;k;sa (real numbers) gS] fd a – b = 1 rFkk y  0 gSaA ;fn

lfEeJ la[;k (complex number) z = x + iy, 
az b

lm y
z 1

 
 

 
 dks lUrq"V djrh gS] rc fuEu esa ls dkSulk/ls x

dk/ds laHkkfor eku gS/gSa%

Paper - I
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(A) 21 1 y  (B) 21 1 y   (C) 21 1 y  (D) 21 1 y  

Ans. BD

Sol.
a(x iy) b

Im y
x iy 1

  
 

  

  
2 2

ax b) iay (x 1) iy
Im y

(x 1) y

    
 

  

2 2

ay(x 1) y(ax b)
y

(x 1) y

  


 

a – b = (x+ 1)2 + y2

1 = (x + 1)2 + y2

(x + 1)2 = 1 – y2

(x + 1) = 21 y 

x = –1 21 y 

39. Let  f :   (0, 1) be a continuous function. Then, which of the following function(s) has(have) the value zero

at some point in the interval (0, 1)?

ekuk fd f :   (0, 1) ,d lrr Qyu gSA rc fuEu Qyuksa esa ls dkSuls Qyu/Qyuksa dk/ds eku vUrjky
(0, 1) ds fdlh fcUnq ij 'kwU; gksxk?

(A) x9 – f(x) (B) f(x) + 2

0



 f(t)sin t dt

(C) x – 
x

2

0




 f(t) cos t dt (D) ex – 
x

0 f(t) sin t dt

Ans. AC

Sol. (A) h(x) = x9 – f(x)

h(0) = –f(0) = negative

h(1) = 1 – f(1) = positive

by IMVT we can say that h(x) = 0 will have solution in (0, 1)

(B) h(x) = f(x) + 
2

0

f ( t )



 sint dt

h(x) > 0    x  (0, 1)

(C) h(x) = x – 

x
2

0

f (t)




  sint dt

h(0) = – 
2

0

f (t)



  sint dt = –

h(1) = 1 – 

1
2

0

f (t)




  sint dt = +
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h(x) = 0 will have solution in (0, 1) by IMVT

(D) h(x) = ex – 
0

f (t)


  sint dt

h'(x) = ex – f(x) sin x > 0  x  (0, 1)

h(0) = 1

h(1) = e – 
1

0

f (t)  sint dt = +ve

h(x) > 0  x  (0, 1)

40. Let [x] be the greatest integer less than or equal to x. Then, at which of the following point(s) the function

f(x) = x cos ( + [x])) is discontinuous?

ekuk fd x ls NksVk ;k x ds leku lcls c<+k iw.kkZad [x] gSA rc f(x) = x cos ( + [x])), fuEu esa ls fdu fcUnq/
fcUnqvksa ij vlrr gS\
(A) x = 2 (B) x = 1 (C) x = –1 (D) x = 0

Ans. ABC*

Sol. f(x) = cos(x + [x])

f(x) x cos x [x] = even

           –cos x [x] = odd

Now check at integer

f(x) is continuous at x = 0

f(x) is disc. at x = 2, 1, –1

41. If a chord, which is not a tangent, of the parabola y2 = 16x has the quation 2x + y = p, and midpoint (h, k), then

which of the following is(are) possible value(s) of p, h and k?

;fn ijoy; y2 = 16x dh ,d thok tks Li'kZjs[kk ugha gS] dk lehdj.k 2x + y = p rFkk e/;fcUnq (h, k) gS] rks
fuEu esa ls p, h rFkk k ds laHkkfor eku gS/gSa\
(A) p = –2, h = 2, k = –4 (B) p = 2, h = 3, k = –4

(C) p = –1, h = 1, k = –3 (D) p = 5, h = 4, k = –3

Ans. B

Sol. T = S
1

k2 – 16h = ky – 8(x + h)

ky – 8x = k2 – 8h

compare with 2x + y = p

28 k k 8h

2 1 p


  

Check options.

42. Which of the following is(are) NOT the square of a 3 × 3 matrix with real entries?

fuEu esa ls dkSulk/dkSuls okLrfod la[;kvksa ds 3 × 3 vkO;wg dk oxZ ugha gS/gSa\
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(A) 

1 0 0

0 1 0

0 0 1

 
 
 
  

(B) 

1 0 0

0 1 0

0 0 1

 
  
  

(C) 

1 0 0

0 1 0

0 0 1

 
  
  

(D) 

1 0 0

0 1 0

0 0 1

 
 
 
  

Ans. BD
Sol. |A2| = |A|2 will be +ve

Now check option

43. If 2x – y + 1 = 0 is a tangent to the hyperbola 
2 2

2

x y
1

a 16
  , then which of the following CANNOT be sides of

a right angled triangle?

;fn 2x – y + 1 = 0 vfrijoy; 
2 2

2

x y
1

a 16
   dh Li'kZjs[kk gS] rks fuEu esa ls dkSulh ledks.kh; f=kHkqt dh Hkqtk;sa

ugha gks ldrh gS/gSa\
(A) a, 4, 2 (B) a, 4, 1 (C) 2a, 8, 1 (D) 2a, 4, 1

Ans. ABC

Sol. For 
2 2

2 2

x y
1

a b
 

Condition of tanjency for y = mx + c is
c2 = a2m2 – b2

1 = a2(4) – 16
4a2 = 17

2a = 17

(A) a2  42 + 22 (B) a2  42 + 12 (C) (2a)2  82 + 12 (D) (2a)2 = 42 + 12

SECTION-II (Maximum Marks : 15)

  • This section contains FIVE questions.

  • The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive

  • For each question, darken the bubble corresponding to the correct integer in ORS

  • For each question, marks will be awarded in one of the following categories:

  Full Marks : +3 If only the bubble corresponding to the correct answer is darkened

  Zero Marks : 0 In all other cases

44. The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24, then what is the

length of its smallest side?

,d ledks.kh; f=kHkqt dh Hkqtk;sa lekUrj Js<+h esa gSA ;fn bldk {ks=kQy 24 gS] rc bldh lcls NksVh Hkqtk
dh yEckbZ D;k gS\

Ans. 6

Sol. Sides will be a – d, a, a + d

(a – d)2 + a2 = (a + d)2
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d = +
a

4

So, sides will be 
3a 5a

,a,
4 4

1 3a
a 24

2 4
  

a2 = (8) a = 8

Sides will be 6, 8, 10

45. For how many values of p, the circle x2 + y2 + 2x + 4y – p = 0 and the coordinate axes have exactly three

common points?

p ds fdrus ekuksa ds fy;s o`Ùk x2 + y2 + 2x + 4y – p = 0 rFkk funsZ'kkad v{kksa ds dsoy rhu fcUnq mHk;fu"B gSa\

Sol.

      p = 0 not possible      p = –1

2 values of p.

Ans. 2

46. Let f :    be a differentiable function such that f(0) = 0, f
2

 
 
 

 = 3 and f '(0) = 1.

If  
2

x

g(x) [f '(t) cosec t cot t cosec t f(t)]dt



   for x  (0, 
2




, then lim
x0

 g(x) =

ekuk f :    bl izdkj dk vodyuh; Qyu (differentiable function) gS] fd f(0) = 0, f
2

 
 
 

 = 3 rFkk

f '(0) = 1 gSA

;fn x  (0, 
2



 ds fy;s 

2

x

g(x) [f '(t) cosec t cot t cosec t f(t)]dt



   gS] rc lim
x0

 g(x) =

Ans. 2

Sol. g(x) =   /2

0
f (t) cos ect



        = f(/2) – f(x) cosecx

g(x) = 3 – 
f (x)

sin x

x 0 x 0

f (x)
lim g(x) 3 lim

sin x 
 

              = 3 – 
x 0

f '(x)
lim

cos x
       (Use L.H. rule)

             = 3 – 1 = 2

47. For a real number , if the system
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okLrfod la[;k  ds fy;s] ;fn jSf[kd lehdj.k fudk;

2

2

1 x 1

1 y 1

1 z 1

      
             
           

of linear equations, has infinitely many solutions, then 1 +  + 2  =

ds vuUr gy gS] rc 1 +  + 2  =

Ans. 1

Sol.  = 0

2

2

1

1 0

1

 

  

 
   = 1             or = –1

For  = 1 For  = –1

System will have  no solution System will have infinite solution

48. Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, I, J.  Let x be the nubmer of such words

where no letter is repeated; and let y be the number of such words where exactly one letter is repeated twice

and no other letter is repeated. Then,  
y

9x
=

v{kjksa A, B, C, D, E, F, G, H, I, J ls 10 yEckbZ ds 'kCn cuk;s tkrs gSaA ekuk fd x bl rjg ds mu 'kCnksa dh
la[;k gS] ftuesa fdlh Hkh v{kj dh iqujko`fr ugha gksrh gS] rFkk y bl rjg ds mu 'kCnksa dh la[;k gS] ftu esa

dsoy ,d v{kj dh iqujko`fr nks ckj gksrh gS o fdlh vU; v{kj dh iqujko`fr ugha gksrh gSA rc 
y

9x
=

Ans. 5

Sol. x = 10

y = 10C
1

 9C
8

    
10

45 10
2


y
5

9x


SECTION-III (Maximum Marks : 18)

  • This section contains SIX questions of matching type.

  • This section contains TWO tables (each having 3 column and 4 rows).

  • Based on each table, there are THREE questions

  • Each question has FOUR options [A], [B], [C] and [D]. ONLY ONE of these four options is correct.

  • For each question, darken the bubble corresponding to the correct opion in the ORS.

  • For each question, marks will be awarded in one of the following categories:

  Full Marks : +3 If only the bubble corresponding to the correct answer is darkened

  Zero Marks : 0 If none of the bubbles is darkened

  Negative Marks : –1 In all other cases
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ANSWER Q.49 to 51 by appropriately matching the information given in the three columns of the
following table.

uhps nh x;h Vscy ds rhu dkWyeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa 49 ls 51 ds mÙkj
nhft;sA

Columns 1, 2 and 3 contain conics, equations of tangents to the conics and points of contact,
respectively.

dkWye 1, 2 rFkk 3 esa Øe'k% dkWfud (conics)] dkWfud ij Li'kZjs[kk (tangents) dk lehdj.k rFkk Li'kZfcUnq
fn;s x;s gSaA

           Column-1      Column-2        Column-3               

(I) x2 + y2 = a2 (i) my = m2x + a (P) 2

a 2a
,

m m

 
 
 

(II) x2 + a2y2 = a2 (ii) y = mx + a 2m 1 (Q) 2 2

ma a
,

m 1 m 1

 
 

  

(III) y2 = 4ax (iii) y = mx + 2 2a m 1 (R) 

2

2 2 2 2

a m 1
,

a m 1 a m 1

 
 

  

(IV) x2 – a2y2 = a2 (iv) y = mx + 2 2a m 1 (S) 

2

2 2 2 2

a m 1
,

a m 1 a m 1

  
 

  

49. The tangent to a suitable conic (Column 1) at 
1

( 3, )
2

 is formed to be 3x + 2y = 4, then which of the

following options is the only CORRECT combinaton?

;fn mi;qDr dkWfud (dkWye 1) ds fcUnq 1
( 3, )

2
 ij Li'kZjs[kk 3x + 2y = 4 gS] rc fuEu esa ls dkSulk fodYi

dsoy lgh la;kstu gS\
(A) (II) (iv) (R) (B) (IV) (iii) (S) (C) (II) (iii) (R) (D) (IV) (iv) (S)

Ans. A

50. For a = 2 , if a tangent is drawn to suitable conic (Column 1) at the point of contact (–1, 1), then which of the

following options is the only CORRECT combination for obtaining its equation?

a = 2  ds fy;s mi;qDr dkWfud (Column 1) ij ,d Li'kZjs[kk [khaph tkrh gS] ftldk Li'kZfcUnq (–1, 1) gS] rc
fuEu esa ls dkSulk fodYi bl Li'kZjs[kk dk lehdj.k izkir djus dk dsoy lgh la;kstu gS\
(A) (I) (i) (P) (B) (III) (i) (P) (C) (II) (ii) (Q) (D) (I) (ii) (Q)

Ans. D

51. If a tangent to a suitable conic (Column 1) is found to be y = x + 8 and its point of contact is (8, 16), then which

of the following options is the only CORRECT combination?

;fn mi;qDr dkWfud (dkWye 1) ds Li'kZfcUnq (8, 16) ij Li'kZjs[kk y = x + 8 gS] rc fuEu esa ls dkSulk fodYi
dsoy lgh la;kstu gS\
(A) (III) (i) (P) (B) (I) (ii) (Q) (C) (II) (iv) (R) (D) (III) (ii) (Q)
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Ans. A

Sol. 49-51

Correct combination will be :

I  (ii)  Q

II  (iv)  R

III  (i)  P

IV  (iii)  S

49. For II 3 + 
2

2 2a
a a 4

4
  

x2 + 4y2 = 4

xx
1
 + yyy

1
 = 4 II  (iv)  R

3 x + 2y = 4

50. (–1, 1) will satisfy curve I for a = 2 I  (ii)  Q

51. m = 1,         C = 8

for y2 = 4ax    (8, 16) will satisfying for a = 8

4 – mx + 
8

m

y = x + 8

III  (i)  P

ANSWER Q.52 to 54 by appropriately matching the information given in the three columns of the
following table.

uhps nh x;h Vscy ds rhu dkWyeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa 52 ls 54 ds mÙkj
nhft;sA
Let f(x) = x + log

e
 x – x log

e
x, x  (0, )

•   Column 1 contains information about zeros of f(x), f'(x) and f ''(x).

•   Column 2 contains information about the limiting behavior of f(x), f'(x) and f ''(x) at infinity.

•   Column 3 contains information about the increasing/decreasing nature of f(x), f'(x)

                                 Column-1                              Column-2                            Column-3               

(I)    f(x) = 0 for some x  (1, e2) (i)    lim
x0

 f(x) = 0 (P) f is increasing in (0, 1)

(II)   f '(x) = 0 for some x  (1, e) (ii)   lim
x0

 f(x) = – (Q) f is decreasing in (e, e2)

(III)  f '(x) = 0 for some x  (0, 1) (iii)  lim
x0

 f '(x) = – (R) f ' is increasing in (0, 1)

(IV) f ''(x) = 0 for some x  (1, e) (iv)  lim
x0

 f '(x) = 0 (S) f ' is decreasing in (e, e2)

52. Which of the following options is the only CORRECT combination ?

(A) (II) (ii) (Q) (B) (III) (iii) (R) (C) (IV) (iv) (S) (D) (I) (i) (P)

Ans. A
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53. Which of the following options is the only CORRECT combintaion?

(A) (III) (iv) (P) (B) (II) (iii) (S) (C) (I) (ii) (R) (D) (IV) (i) (S)

Ans. B

54. Which of the following option is the  only INCORRECT combintaion?

(A) (I) (iii) (P) (B) (II) (iii) (P) (C) (III) (i) (R) (D) (II) (iv) (Q)

Ans. C

ekuk fd f(x) = x + log
e
 x – x log

e
x, x  (0, ) gSA

•   dkWye 1 esa f(x), f'(x) rFkk f ''(x) ds 'kwU;ksa dh lwpuk nh x;h gSA
•   dkWye 2 esa f(x), f'(x) rFkk f ''(x) ds vuUr dh rjQ lhek ij O;ogkj dh lwpuk nh x;h gSaA
•   dkWye 3 esa f(x) rFkk f '(x) ds o/kZeku/âkleku gksus dh izd`fr dh lwpuk nh x;h gSaA

                                 LrEHk-1                                      LrEHk-2                            LrEHk-3                    

(I)    f(x) = 0 fdl x  (1, e2) ds fy;s (i)    lim
x0

 f(x) = 0 (P) f  esa (0, 1) o/kZeku gS

(II)   f '(x) = 0 fdl x  (1, e) ds fy;s (ii)   lim
x0

 f(x) = – (Q) f esa (e, e2) âkleku gS

(III)  f '(x) = 0 fdl x  (0, 1) ds fy;s (iii)  lim
x0

 f '(x) = – (R) f ' esa (0, 1) o/kZeku gS

(IV) f ''(x) = 0 fdl x  (1, e) ds fy;s (iv)  lim
x0

 f '(x) = 0 (S) f ' esa (e, e2) âkleku gS

52. fuEu esa ls dkSulk fodYi dsoy lgh la;kstu gS\
(A) (II) (ii) (Q) (B) (III) (iii) (R) (C) (IV) (iv) (S) (D) (I) (i) (P)

53. fuEu esa ls dkSulk fodYi dsoy lgh la;kstu gS\
(A) (III) (iv) (P) (B) (II) (iii) (S) (C) (I) (ii) (R) (D) (IV) (i) (S)

54. fuEu esa ls dkSulk fodYi dsoy xyr la;kstu gS\
(A) (I) (iii) (P) (B) (II) (iii) (P) (C) (III) (i) (R) (D) (II) (iv) (Q)

Sol. 52-54

f(x) = x + lnx – xlnx

f '(x) = 
1 x ln x

x



f ''(x) = – 2

(1 x)
0

x




f '(x) is   x  (0, )

x 0
lim f '(x)


 

f'(x) = 1

f'(e) = 
1 e

0
e




f'(x) < 0   x > e
f(1) = 1   f(e2) = e2 + 2 – 2e2 = 2 – e2 < 0
For column I (I) & (II) are true
For column II (ii), (iii) and (iv) are true
For column III P, Q, S are true
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