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MATHS

SECTION-III
SINGLE CORRECT CHOICE TYPE

Q.1 to Q.30 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

61. Let A and B be two sets containing four and two elements respectively. Then the number of subsets of the

set A × B, each having at least three elements is :

ekuk A rFkk B nks leqPp; gSa ftuesa Øe'k% pkj rFkk nks vo;o gSa] rks leqPp; A × B ds mu mileqPp;ksa dh la[;k]

ftuesa izR;sd esa de ls de rhu vo;o gSa&

(A) 219 (B) 256 (C) 275 (D) 510

Ans. (A)

Sol. n(A × B) = 8
8C

3
 + 8C

4
 + 8C

5 
+ 8C

6 
+ 8C

7 
+ 8C

8 
 = 218

Ans = 219

62. A complex number z is said to be unimodular if |z| = 1. Suppose z
1
 and z

2
 are complex numbers such that

1 2

1 2

z 2z

2 z z



 is unimodular and z
2
 is not unimodular. Then the point z

1
 lies on a :

(A) straight line parallel to x-axis (B) straight line parallel to y-axis

(C) circle of radius 2 (D) circle of radius 2

,d lfEeJ la[;k z ,dekikadh dgykrh gS ;fn |z| = 1 gSA ekuk z
1
 rFkk z

2
 ,slh lfEeJ la[;k,¡ gSa fd 

1 2

1 2

z 2z

2 z z





,dekikadh gS rFkk z
2
 ,dekikadh ugha gS] rks fcUnq z

1
 fLFkr gS &

(A) x-v{k ds lekarj ,d js[kk ijA (B) y-v{k ds lekarj ,d js[kk ijA

(C) 2 f=kT;k okys o`r ijA (D) 2  f=kT;k okys o`r ijA

Ans. (C)

Sol.
1

3
 = 1

1 2 1 2 1 2 1 2
(z 2z )(z 2z ) (2 z z )(2 z z )    

1 1 2 1 1 2 2 2 1 2 1 1 2 2
z z 2z z 2z z 4z z 4 2z z z z z z     

|z
1
|2|z

2
|2 – 4 |z

2
|2 – |z

1
|2 + 4 = 0

(|z
1
|2 – 4) (|z

2
|2 – 1) = 0

|z
1
|2 – 4 = 0

|z
1
| = 2

Circle of radius 2



JEE (MAIN) 2015Matrix
JEE Academy

2MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in

MATHS

63. Let  and  be the roots of equation x2 – 6x – 2 = 0. If a
n
 = n – n, for n  1, then the value of

10 8

9

a 2a

2a


is equal to :

ekuk  rFkk  f}?kkr lehdj.k x2 – 6x – 2 = 0 ds ewy gSA ;fn n  1 ds fy, a
n
 = n – n gS] rks 

10 8

9

a 2a

2a


dk

eku gS &

(A) 6 (B) –6 (C) 3 (D) –3

Ans. (C)

Sol.

10 10 8 8
10 8

9 9
9

a 2a 2( )

2a 2( )

     


 

8 2 8 2

9 9

( 2) ( 2)

2( )

     


 

9 9

9 9

6 6
3

2( )

  
 

 

64. If 

1 2 2
A 2 1 2

a 2 b

 
  
 
 

is a matrix satisfying the equation AAT = 9I, where I is 3 × 3 identity matrix, then the

ordered pair (a, b) is equal to :

;fn 

1 2 2
A 2 1 2

a 2 b

 
  
 
 

,d ,slk vkO;wg gS tks vkO;wg lehdj.k AAT = 9I, dks larq"V djrk gS] tgk¡ I, 3 × 3 dk

rRled vkO;wg gS] rks Øfer ;qXe (a, b) dk eku gS&

(A) (2, –1) (B) (–2, 1) (C) (2, 1) (D) (–2, –1)

Ans. (D)

Sol. All rows of A represents mutually perpendicular vectors of magnitude 3

a must be 2 or – 2

b must be 1 or – 1

4 – 2 + 2b = 0 2 + 2 + 2a = 0

              b = –1          a = – 2

65. The set of all values of  for which the system of linear equation :

2x
1
 – 2x

2
 + x

3
 = x

1

2x
1
 – 3x

2
 + 2x

3
 = x

2

–x
1
 + 2x

2
 = x

3

has a non-trivial solution,

(A) is an empty set (B) is a singleton
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(C) contains two elemetns (D) contains more two elements

 ds lHkh ekuksa dk leqPp;] ftuds fy, jSf[kd lehdj.k fudk;

2x
1
 – 2x

2
 + x

3
 = x

1

2x
1
 – 3x

2
 + 2x

3
 = x

2

–x
1
 + 2x

2
 = x

3

dk ,d vrqPN gy gS &

(A) ,d fjDr leqPp; gSA (B) ,d ,dy leqPp; gSA

(C) esa nks vo;o gSA (D) esa nks ls vf/kd vo;o gSA

Ans. (C)

Sol.

2 2 1
2 3 2 0
1 2

 
  

 

66. The numbet of integers greater than 6000 that can be formed, using the digits 3, 5, 6, 7, 8, without repetition

is :

vadks 3, 5, 6, 7 rFkk 8 ds iz;ksx ls] fcuk nksgjk;s cuus okys 6000 ls cM+s iw.kkZadksa dh la[;k gS &

(A) 216 (B) 192 (C) 120 (D) 72

Ans. (B)

Sol. 4 digit 5 digit

6, 7, 8, ...... 6, 7, 8, .....

3 × 4 × 3 × 2 = 72 = 5  = 120

Ans. = 72 + 120 = 192

67. The sum of coefficients of integral powers of x in the binomal expansion of  
50

1 2 x is

 
50

1 2 x ds f}in izlkj esa x dks iw.kkZadh; ?kkrksa ds xq.kkadks dk ;ksx gS &

(A) 50
1

(3 1)
2

 (B) 50
1

(3 )
2

(C) 50
1

(3 1)
2

 (D) 50
1

(2 1)
2



Ans. (A)

Sol. 50 50 50 2 2
1 2

(1 2 x) 1 C (2 x) C (x )( x ) .....    

Put x 1  & x 1   & then add

Ans, 
503 1

2



68. If m is the A.M. of two distinct real numbers l and n (l, n > 1) and G
1
, G

2
 and G

3
 are three geometric means

between l and n, then 4 4 4
1 2 3

G 2G G   equals.

;fn nks fofHkUu okLrfod la[;kvksa l rFkk n (l, n > 1) dk lekarj ek/; (A.M.) m gS vkSj l rFkk n ds chp rhu xq.kksrj

ek/; (G.M.) G
1
, G

2
 rFkk G

3
 gSa] rks 4 4 4

1 2 3
G 2G G   cjkcj gS &

(A) 4 l2mn (B) 4 lm2n (C) 4 lmn2 (D) 4 l2m2n2

Ans. (B)
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Sol.
l n

m
2




1

4

1

n
G l

l

 
  
 

2

4

2

n
G l

2

 
  
 

3

4

3

n
G l

l

 
  
 

4 4 4
1 2 3

G 2G G 

= l3n + 2l2n2 + ln3

= ln(l2 + 2ln + n2)

= ln(l + n)2

= 4 lm2n

69. The sum of first 9 terms of the series 
3 3 3 3 3 31 1 2 l 2 3

.....
1 1 3 1 3 5

  
  

  
 is:

Js.kh 
3 3 3 3 3 31 1 2 l 2 3

.....
1 1 3 1 3 5

  
  

  
 ds izFke 9 inksa dk ;ksx gS &

(A) 71 (B) 96 (C) 142 (D) 192

Ans. (B)

Sol.

2

3 3 3

n 2

n(n 1)

1 2 .... n 2
T

1 3 5 ... (2n 1) n

 
      

    

= 
2(n 1)

4



2 2 2
n

1
T (2 3 .... 10 )

4
   

= 96

70.
x 0

(1 cos 2x)(3 cos x)
lim

x tan 4x

 
is equal to :

x 0

(1 cos 2x)(3 cos x)
lim

x tan 4x

 
cjkcj gS &

(A) 4 (B) 3 (C) 2 (D) 1

Ans. (C)

Sol.
x 0

(1 cos 2x)(3 cos x)
lim

x tan 4x
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22(sin x)(3 1)

x(4x)




= 2

71. If the function .

k x 1 , 0 x 3g(x)
mx 2 , 3 x 5
    

  

is differentiable, then the value of k + m is :

;fn Qyu 
k x 1 , 0 x 3g(x)
mx 2 , 3 x 5
    

  
 vodyuh; gS] rks k + m dk eku gS &

(A) 2 (B) 
16

5
(C) 

10

3
(D) 4

Ans. (A)

Sol. g (x) must be continuous at x = 3

k 3 1 3m 2  

2k = 3m + 2 (1)

at x = 3

LHD = RHD

k
m

4
 (2)

Solving eq (1) & (2)

8
k

5


2
m

5


k + m = 2

72. The normal to the curve, x2 + 2xy – 3y2 = 0 at (1, 1) :

(A) does not meet the curve again (B) meets the curve again in the second quadrant

(C) meets the curve again in the third quadrant (D) meets the curve again in the fourth quadrant

oØ x2 + 2xy – 3y2 = 0 ds fcUnq (1, 1) ij vfHkyEc&

(A) oØ dks nksckjk ugha feyrkA (B) oØ dks nksckjk f}rh; prqFkkZa'k es feyrk gSA

(C) oØ dks nksckjk r`rh; prqFkkZa'k esa feyrk gSA (D) oØ dks nksckjk prqFkZ prqFkkZa'k esa feyrk gSA

Ans. (D)

Sol. (x + 3y) (x – y) = 0

Equation of normal at (1, 1) x + y = 2

will meet the curve again at (3, –1)

73. Let f(x) be a polynomial of degree four having extreme values at x = 1 and x = 2. If 2x

f (x)
lim 1

x

 
  

=3, then

f(2) is equal to :

ekuk f(x) ?kkr 4 dk ,d cgqin gS ftlds x = 1 rFkk x = 2 ij pje eku gSA ;fn 2x

f (x)
lim 1

x

 
  

= 3 gS] rks f(2)
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cjkcj gS &

(A) –8 (B) –4 (C) 0 (D) 4

Ans. (C)

Sol. f(x) = ax4 + bx3 + 2x2

f '(1) = 0 4a + 3b + 4 = 0

f '(2) = 0 32 a + 12 b + 8 = 0

a = 
1

2
, b = –2

f (x) = 
4

3 2
x

x 2x
2
 

f(2) = 8 – 16 × 8 = 0

74. The integral 3
2 4 4

dx

x (x 1)
 equals :

lekdy 3
2 4 4

dx

x (x 1)
 cjkcj gS &

(A) 

1
4 4

4

x 1
c

x

 
 

 
(B) 

1
4 4(x 1) c  (C) 

1
4 45(x 1) c  (D) 

1
4 4

4

x 1
c

x

 
  
 

Ans. (D)

Sol.
3

4

5

4

dx

1
x 1

x

 
 

 



4

1
1 t

x
 

5

4
dx dt

x




1
4

3
4 1

4

dt 1 t
c

4t 4

 
     

 


1
4

4

1
1 c

x

 
    

 

75. The integral 
24

2 2
2

log x
dx

log x log(36 12x x )  
 is equal to :

lekdy 
24

2 2
2

log x
dx

log x log(36 12x x )  
 cjkcj gS &

(A) 2 (B) 4 (C) 1 (D) 6

Ans. (C)
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Sol.
24

2 2
2

ln(x )
I dx

ln(x ) ln(6 x)


 


b b

a a

f (x)dx f (a b x)dx   

24

2 2
2

ln(6 x)
I dx

ln(6 x) ln(x)




 


4

2

2I dx 2I 2 I 1    

76. The area (in sq. units) of the region described by [(x, y) : y2  2x and y  4x –1] is :

[(x, y) : y2  2x rFkk y  4x–1] }kjk ifjHkkf"kr {ks=k dk {ks=kQy (oxZ bdkbZ;ksa) esa gSa &

(A) 
1

32
(B) 

5

64
(C) 

15

64
(D) 

9

32

Ans. (D)

Sol. y2  2x y  4x – 1

y=1

y=-1/2

Req Area = 

21

1

2

y 1 y
dy

4 2


 
 

 


9

32


77. Let y(x) be the solution of the differential equation 
dy

(x log x) y 2x log x, (x 1)
dx
   . Then y(e) is equal

to

ekuk vody lehdj.k 
dy

(x log x) y 2x log x, (x 1)
dx
   dk gy y(x) gS] rks y(e) cjkcj gS &

(A) e (B) 0 (C) 2 (D) 2e

Ans. (C)

Sol. ln x 
dy y

2ln x
dx x
 

d(y ln x) 2 ln x dx 
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y ln x 2x(lnx 1) c  

y(e) = 2 as c = 2

78. The number of points, having both co-ordinates as integers, that lie in the interior of the triangle with vertices

(0, 0), (0, 41) and (41, 0) is :

f=kHkqt] ftlds 'kh"kZ (0, 0), (0, 41) rFkk (41, 0) gSa ds vkarfjd Hkkx esa fLFkr mu fcUnqvksa dh la[;k ftuds nksuksa

funsZ'kkad iw.kkZad gSa] gS &

(A) 901 (B) 861 (C) 820 (D) 780

Ans. (D)

Sol. (x, y)

x + y < 41

x > 0, y > 0

x + y + z = 40
40C

2

Ans. 780

79. Locus of the image of the point (2, 3) in the line (2x – 3y + 4) + k (x – 2y + 3) = 0 k  R is a :

(A) straight line parallel to x-axis (B) straight line parallel to y-axis

(C) circle of radius 2 (D) circle of radius 3

fcUnq (2, 3) ds js[kk (2x – 3y + 4) + k (x – 2y + 3) = 0 k  R ls izfrfcac dk fcanqiFk ,d %

(A) x-v{k ds lekarj js[kk gSA (B) y-v{k ds lekarj v{k gSA

(C) 2  f=kT;k dk o`r gSA (D) 3  f=kT;k dk o`r gSA

Ans. (C)

Sol. (1, 2)

P

(2, 3)

2

2

2x – 3y + 4 = 0

x – 2y + 3 = 0

Line passing through  (1, 2)

P will at distance of 2  from (1, 2)

MATHS
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So locus of P will circle of radius 2

80. The number of common tangents to the circle x2 + y2 – 4x – 6y – 12 = 0 and x2 + y2 + 6x + 18y + 26 = 0

is :

o`rksa x2 + y2 – 4x – 6y – 12 = 0 rFkk x2 + y2 + 6x + 18y + 26 = 0 dks mHk;fu"B Li'kZ js[kkvksa dh la[;k gS &

(A) 1 (B) 2 (C) 3 (D) 4

Ans. (C)

Sol. C
1
 (2, 3) r

1
 = 5

C
2
 (–3, –9) r

2
 = 8

C
1
C

2
 = 13 C

1
C

2
 = r

1
 + r

2

So 3 common tangent

81. The area (in sq. units) of the quadrilateral formed by the tangents at the end point of the latera recta to the

ellipse 
2 2x y

1
9 5
  , is

nh?kZo`r 
2 2x y

1
9 5
   ds ukfHkyEcksa ds fljksa ij [khaph xbZ Li'kZ js[kkvksa }kjk fufeZr prqHkqZt dk {ks=kQy (oxZ bdkbZ;ksa

esa) gS&

(A) 
27

4
(B) 18 (C) 

27

2
(D) 27

Ans. (D)

Sol. Area of quadrilateral = 
22a

e

5 2
e 1

9 3
  

2(9)
27

2
3

 

82. Let O be the vertex and Q be any point on the parabola, x2 = 8y. If the point P divides the line segment OQ

internally in the ratio 1 : 3, then the locus of P is :

ekuk ijoy; x2 = 8y dk 'kh"kZ O rFkk ml ij dksbZ fcUnq Q gSaA ;fn fcUnq P, js[kk[kaM OQ ds 1 : 3 dks vkarfjd

vuqikr esa ck¡Vrk gS] rks P dk fcUnqiFk gS &

(A) x2 = y (B) x2 = x (C) y2 = 2x (D) x2 = 2y

Ans. (D)

Sol.

2t
P(t, )

2
h = t k = 

2t

2

k = 
2h

2

h2 = 2 k

MATHS

x2 = 2y
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83. The distance of the point (1, 0, 2) from the point of intersection of the line 
x 2 y 1 z 2

3 4 12

  
   and the

plane x – y + z = 16, i :

js[kk 
x 2 y 1 z 2

3 4 12

  
   rFkk ry x – y + z = 16 ds izfrPNsn fcUnq dk (1, 0, 2) ls nwjh gS &

(A) 2 14 (B) 8 (C) 3 21 (D) 13

Ans. (D)

Sol.
x 2 y 1 z 2

3 4 12

  
   

POI (2 + 3, 4 – 1, 12 + 2)

(2 + 3) – (4 – 1) + 12 +2 = 16

 = 1

So Point of Intersection (5, 3, 14)

Distance = 16 9 144 13  

84. The equation of the plane containing the line 2x – 5y + z = 3; x + y + 4z = 5, and parallel to the plane, x +

3y + 6z = 1, is

js[kk 2x – 5y + z = 3; x + y + 4z = 5 dks varfoZ"V djus okys lery] tks lery x + 3y + 6z = 1 ds lekarj gS]

dk lehdj.k gS &

(A) 2x + 6y + 12z = 13 (B) x + 3y + 6z = – 7

(C) x + 3y + 6z = 7 (D) 2x + 6y + 12z = – 13

Ans. (C)

Sol. 2x – 5y + z – 3 + (x + y + 4z – 5) = 0

x(2 + ) + y(– 5) + z(1 + 4) – (3 + 5) = 0

2 5 1 4

1 3 6

     
 

11

2
  

So equation of plane

x + 3y + 6z = 7

85. Let a, b


and c


be three non-zero vectors such that no two of them are collinear and

1
(a b) c | b || c | a

3
  
    

. If  is the angle between vectors b


and c


, then a value of sin is :

ekuk a, b
 rFkk c


 rhu 'kwU;srj ,sls lfn'k gSa fd muesa ls dksbZ nks lajs[k ugha gSa rFkk 

1
(a b) c | b || c | a

3
  
    

 gSaA

;fn lfn'kksa b

rFkk c


 ds chp dk dks.k gS] rks sin dk ,d eku gS &

(A) 
2 2

3
(B) 

2

3


(C) 

2

3
(D) 

2 3

3



Ans. (A)

MATHS
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Sol. (a.c)b (b.c)a 
    

 
1

| b || c | a
3

  

1
b.c (b)(c)

3
 
  

Cos  = 
1

3


2 2
sin

3
 

86. If 12 identical balls are to be placed in 3 identical boxes, then the probability that one of the boxes contains

exactly 3 balls is :

;fn 12 ,d tSlh xsansa] 3 ,d tSls cDlksa esa j[kh tkrh gS] rks buesa ls ,d cDls esa Bhd 3 xsansa gksus dh izkf;drk gS &

(A) 

11
55 2

3 3

 
 
 

(B) 

10
2

55
3

 
 
 

(C) 

12
1

220
3

 
 
 

(D) 

11
1

22
3

 
 
 

Ans. (A)

Sol. Binomial probability distribution n = 12, p = 
1

3

P (X = 3) 
12 9

3

12

C 2

3




87. The mean of the data set comprising of 16 observations is 16. If one of the observation valued 16 is deleted

and three new observations valued 3, 4 and 5 and added to the data, then the mean of the resultant data, is :

16 izs{k.kksa okys vk¡dM+ksa dk ek/; 16 gSA ;fn ,d izs{k.k ftldk eku 16 gS] dks gVk dj 3 u;s izs{k.k ftuds eku 3, 4

rFkk 5 gSa] vk¡dM+ksa es feyk fn;s tkrs gSa] rks u;s vk¡dM+ksa dk ek/; gS &

(A) 16.8 (B) 16.0 (C) 15.8 (D) 14.0

Ans. (D)

Sol.
1

x 16 16 256  

New sum = 256 – 16 + 12 = 252

252
x 14

18
 

88. If the angles of elevation of the top of a tower from three collinear points A, B and C on a line leading to the

foot of the tower, are 30°, 45° and 60° respectively, then the ratio, AB : BC is :

rhu ljs[k fcUnqvksa A, B rFkk C ,d ,slh js[kk ij fLFkr gS tks ,d ehukj ds ikn dh fn'kk esa ys tkrh gS] ls ,d

ehukj ds f'k[kj ds mUu;u dks.k Øe'k% 30°, 45° rFkk  60° gSa]rks AB : BC dk vuqikr gS %

(A) 3 :1 (B) 3 : 2 (C) 1: 3 (D) 2 : 3

Ans. (A)

MATHS
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Sol.
h

C B Ax y z
60° 45° 30°

h h
tan 60 x

x 3
   x + y = h x + y + z = 3h

So 
h( 3 1)

y
3




 z 3 1 h 

so 
z

3
y


89. Let 
1 1 1

2

2x
tan y tan x tan

1 x
    

   
 

, where |x| < 
1

3
. Then a value of y is :

ekuk 
1 1 1

2

2x
tan y tan x tan

1 x
    

   
 

, tgk¡ |x| < 
1

3
 gSa] rks y dk ,d eku gS &

(A) 
3

2

3x x

1 3x




(B) 

3

2

3x x

1 3x




(C) 

3

2

3x x

1 3x




(D) 

3

2

3x x

1 3x





Ans. (A)

Sol. tan–1 y = tan–1x + 2tan–1x

tan–1y = 3tan–1x

y = 
3

2

3x x

1 3x





90. The negation of ~ s  (~ r  s) is equivalent to :

~ s  (~ r  s) dk fu"ks/k lerqY; gS &

(A) s  ~ r (B) s (r ~s) (C) s (r ~ s) (D) s r

Ans. (D)

Sol. ~(~s (–r s)

s – ((–r) s)

s (r (–s))

(s r) (s (–s))

= s r

MATHS


