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PART : MATHEMATICS

1. Find number of points of discontinuity of the function f(x) = [x? — x + 2] in x € [2,4]
(where [-] denotes greatest integer function).
(1) 10 (2)8 (3)9 (4) 11
Ans. (1)
Sol. Intheinterval x € [2,4] range of x> — x + 2 is [4,14] GIF is discontinuous at integers
(4,14)
(2,4)

17

(z:3)
Checking at x = 4
f(4) =[42—4+2] =14
f(47) = limpo[(4 —h)? — (4 — h) + 2]
=lim}_o[16 +h? —8h—4 +h + 2]
= limy,_o[14 + h(h — 7)]
=13
Discontinuous at x = 4 and 9 other points.
Total 10 points.

2, A regular polygon with n sides is given. P, denotes no. of triangles formed by joining any three
points of given regular polygon. If P,.,; — B, = 66, then the sum of all prime divisors of n is
15 (2) 23 (3)9 (41
Ans. (1)
Sol. P, = "C3
Ppy1 — By = 66

7‘L+1c3 - TlC'3 = 66
N (n+Dn(n—-1) nn-1(Mn—-2)
6 6 B

nn—-1)
>—[n+1-n+2]=66

>nn—1) =132

n=12
Prime divisors of 12 are 2 & 3
sum=2+3=5

66
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3. If the system of equations x + 5y + 6z = 4, 2x + 2y + 4z = 1 and x + y + az = b has infinite
numbers of solutions then point (a, b) lies on-

VDy—x=3 @x+y=2
B)x—y=3 Px-2y=1
Ans. (4)

Sol. x+5y+6z=4
2x+2y+4z=1
x+y+az=b>b

1 5 6
D=1]2 2 4|=0
1 1 a
6
=11 1 2[=0>a=2
1 1 a
15 4 1
D,=[2 2 1|=0=>b==
11 b 2
a—2b=1
4. Parabola y = x2 + px + q is passing through (1, —1) and vertex of parabola is at minimum
distance from x -axis then p? + g2 is
(1) 4 (2)3 (3) 2 (4)1
Ans. (1)
Sol. Parabola passes through (1,—1) so
—-1=1+p+gq
p+q=-2
q=-2-p (1)

Distance from x -axis
-D —(p®*—4q) 4q-p’

4a  4(1) 4
=w from(l)
4
_8-4p-p° -(P’+4p+8) —((p+2)’+4
4 4 4
Minimumatp=-2=q=0

p’+q*=4+0=4

5. Let PS = i 4 j and PQ = —j + k. If PS must be rotated by an angle a such that PS is
perpendicular to PQ then (sin2 570‘ — sin? %) equals

(3 ()1 3o @2
Ans. (_4) -
Sol. PS=1i+] 6 = (PS"PQ)
PQ=-j+k
PS Wi 1 21
SU = —_—— 6 =—
[PSIIPQ| 2 3
a=30°
3
Sin?75° — sin?15° = sin 60° = g
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6. Let X4, X5, X3, ..., X, be 'n' observations such that ¥ ' x; = 48 and Y1=' x? = 496. If mean and
variance of the distribution are 8 and 16 respectively then value of n is :-
(1) 8 (2)9 (3)7 (4) 12
Ans. (3)
Sol. x;+x,+ - +x,.1+x,=8n
48 + x, = 8n
= X, = 8n—48 (D
496 + x>

= 80n = 496 + x2

= x2 = 80n — 496 @)

= (8n — 48)% = 80n — 496

= 64(n — 6)% = 8(10n — 62)
= 8(n—6)? = 10n — 62

= 4(n—6)% = 5n— 31

= 4(n?> —36 —12n) = 5n — 31
= 4n® + 144 — 48n = 5n — 31
= 4n?-53n+175=0

= 4n? —28n—25n+175=0
=>4n(n—7)—25(n—-7)=0
n=7

7. Let 'C' be a circle with radius '6' units centred at origin. Let A(3,0) be a point. If B is a variable
point in xy-plane such that circle drawn taking AB as diameter touches the circle C then
eccentricity of the locus of point 'B' is

(1) 2 (2)3 (3)3 @2
Ans. (2)

Sol. K \
A

Let B(h,k)
Equation of circle with AB as diameter
x-mx-3)+-k-0=0
x2+y2—(h+3)x—ky+3h=0
Centre (m l—()

2 "2
Circle touches internally
~ GGy = |[R—r|

k 2

[ ) -Je 3w

Ja+3)2+y2+/(x—3)2+y2 =12

2a=12 ~a=6

(—3,0) and (3, 0) are foci

2ae = 6 =  12e=6 =  e=;
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Ans.

Sol.

Ans.

Sol.

If z, lies on curve |z| = r and z, lies on curve |z — 3 — 4i| = 5 if minimum of |z; — z,| = 2, then
the maximum of |z; — z,]| is

(1) 12 (2) 18 (3) 20 (4) 22
@)

|z| =r

OA=r

minimum |z, — z,| = 2
=>5r—10=2=>r=12
maximum value of CB
|z, — 2, =r+10 =12+ 10 = 22

If the lines x + (k — 1)y + 3 = 0 & 2x + k?y — 4 = 0 are perpendicular and their point of
intersection is the centre of a circle which passes through origin. If chord x —y+2 =0
intersects this circle at A & B then (AB)? = ?

(1) 18 (2) 20 (39 (4) 36

@®

x+k—-1Dy+3=0

2x+k’y—4=0

(=)=
1-k/\k2)
2=k?-k3
k3-k?+2=0
k=-1
Solving :
2x—=2y+3)=0
2x+y—4=0
—5y+10=0
y =2
(12)

AUB X—y+2=0
x=1
Centre (1,2)
r=+5
Socircleis (x —1)2+ (y —2)?> =5
Chordx—y+2=0

1

p:

w7l
I
N R
Il

Nl e

£ = AB=— -~ AB?=18

6
V2
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13423 13423433

3
10.  Find sum up to 8 terms of the series 1T +

1+3 1+3+5 .
(1) 84 (2) 71 (3) 61 (4) 100
Ans. (2)
Sol. T. = 1423433+ :( 2 )
1+3+5+-.+(2r-1) r2
_ r2+2r+1
- 4
Sn = %?=1Tr
S, = Zz(r2 +2r+1)
1mn+1)2n+1) n(n+1)
== 2
4 6 o+ n]
Sg = [ "2 +8x 9 +8| =7[204+72+8] = 71

11. Let f(x) be a polynomial of degree 5 having extreme values at x = 1 and x = —1.
If lim,._, @ _ —5, then the value of f(2) — f(—2) is

X3

(1) 110 (2) 112 (3) 115 (4) 118
Ans. (2)
Sol. Given f(x) is a polynomial of degree 5

Also, f'(1) = 0;f'(—1) = 0.

Also * lim,_, %’;) = —5 (fixed and finite)

~ f(0) = 0;f'(0) = 0;f"(0) =0

nr O

! 6( ) 55 pm(0) = —30

Hence, let f'(x) = (ax+b)(x— 0)(x — 1)(x + 1)

= f'(x) = ax* + bx® — ax? — bx

f"(x) = 4ax3 + 3bx? — 2ax—b

“f"(0)=0= b=0

"' (x) = 12ax? + 6bx — 2a

“ f"(0) = —2a=-30 = a=15
X)) =15xx.x—1DE+1)
= f'(x) = 15x* — 15x? = f(x)=3x>-5x3+C

“f(0)=0=>C=0
~ f(x) = 3x°> — 5x3
- f(2) = f(=2) =112
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12.  The value of f020n (sin*x + cos*x) - dx is equal to

(1) 157 (2) 157/2 (3) 257 (4) 257”
Ans. (1)
Sol. I= f020n(1 — 2sin? xcos? x) - dx

1
=20m 2, sin® 2xdx

1 4
20m -5 (40)f Zsin? 2x

s

20 20( sin2x>7
T~ oot
T

207 — 10 (2) = 157

2 2
13.  Ifthe area bounded by two curves % . % =1 and 8x — 3y = 24 is A — 6log, 3, then 4 is equal

to

15 (2)6 37 (4)8
Ans. (4)

w| 3

Sol.

(3,0)

16x2% — 9y? = 144

16x% — (8x — 24)% = 144

16x2 —64(x —3)2 =144>x?>—-4(x—3)2=9
3x> —24x+45=>x*>—-8x+15=0

x =35

A _js 16x2 —144 1 ) 16
rea = , 9 > 3
5

:ff [;z_g_16

3); 3

5

4 (x 9 16
— 2 — 2 -
= (Vx 9 2loge(x+ x 9))

3
3

4 /5 9 3 9 16
=§<§'4—§10g69—E'O-l'zlogeg)—?
Area = 8 — 6log, 3 = A — 6log, 3
>A=8
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14. Let A ={2,3,4,5,6} be a set. Consider R be a relation of A x A such that (x,y)R(a, b) implies x
divides 'a' and y < b then total number of elements in R is :

(1) 24 (2) 120 (3) 720 (4) 144
Ans. (2)
Sol. For

x=2, a=24,6

x=3 a=3,6

x=4 a=4

x=5 a=5

xX=6 a=6

Total case = 8
and no. of combination of y and b satisfyingy <b=1+2+3+4+5=15
No. of relations satisfying (x, y)R(a, b) is 8 x 15 = 120.

15.  IfI(x) = [ 5= dx,I(4) = 14In3 and I(7) = In(2% - 3F), then (a + f) is equal to
(1) 39 (2) 33 (3) 36 (4) 42
Ans. (1)
Sol. I(x) = [ 22Dt
x—3

I(x) = 8In|x2 4+ 2x — 15| + In "
I(4) = 14In3 + C

C=0

1(7) = 8In48 — In 3

_ (@8
py

1(7) = 1In(23? x 37)
a=32,=7=>a+ =39

16.  Let x(y) be the solution of the given differential equation 2y? Z—; —2xy+x?2=0.Ifx(e) = e,

c
ol

then %:2) equals.

(D1 (2) 2 (33 (4) 4
Ans. (2)
Sol. 2y(ydx — xdy) + x*dy =0

—2yx*d (g) +x2dy =0

y

=2y d(= dy=0

y d(3)+dy
-2
Ty+logey:C
Given x(e) = e
C=-1
=41 =-1
Zx +log. y
y
= =1
X 08y
2e? 2e? 2e?
 2=1" =35x="
X X 3
(2)_2e2
x(e?) = 3
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17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

If foot of the perpendicular from a point P(a, b, 0) on the line xT_l = y—IZ = Z%is A and mid-

3
point of AP is (0,3/4,—1/4), then the value of (a? + b? + a?) is -
€))

2ril48 cocrag opecperngray g

2
r+2+b 3 A
—_— = - e —

2 e 2

~P(a,b,0)

(0,3/4,-1/4)

AQr+l,r+2,3r+ o)
3r+a -1 -1

> =T:>3r+a=7

1
2'a+1~(b—3/4)+3-Z=0=>a+b=0

=22(-1-2r)+(-r—1/2)=0
=-3/2=3r=1=>r=-1/2,a=0b=0,a=1
~al+b’+a’?=1

Ram is tossing a coin if head comes then 10 points will be given and if tail comes then 5 points
will be given . If the probability of getting exactly 30 point is % then (m + n) equals
(Where m & n are co-prime numbers).

(107)
P = (6 tail ) + (4 tail +1 head ) + (2 tail +2 head ) + (3 head)
4 3

P_<1)6+ 51 (1)5+ 4 (1) +(1)
—\2 1141\2 2121\2 2
P_1+5+3+1
T 64 32 8 8
_14+10+24+8 43 m

64 " 64 n
m+n=107

If 39C30_r +3 - 3°C31_, + 3 3%C5,_ + 3°C33_, = "C, then value of n is
(33)

Gt gy, IS C 5 Gy oot - 3G supna S GionEn;

= 33(:33—r = "Cr = "Cpr
n =33
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20. IfmatricesA = [i :g] and B = [é 3] are such that PA = B and AQ = B then tr(2(P + Q)) is -
Ans. (10)
Sol. Al= %[:‘2‘1 =25 1] 1

r=pat=op lEal=glon 1l

1r_ 1
o M Bascercel | IEesiend
A tr2(P+ Q) = 10

21. LetP ={0 €[0,4n],tan? 0 # 1}

S ={a € z: (cos? 6 — sin? B)sec 20 = a?,0 € P} then n(S) equals
Ans. (2.00)
Sol. a?=cos26-sec20 =1=>a=1,—1n(S) = 2
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