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PART : MATHEMATICS

1. Letx € [, ] & S = {x:sinx(sinx + cos x) = a,a € I}, then number of elements in set S is equal to :
(15
(2) 10
39
(4)4
Ans. (3)
Sol. sinx(sinx + cosx) € [1_2—\/5,%5
2 integer will be there = a =0,1
Ifa = 0sinx(sinx + cosx) =0
= sinx =0 or sinx+cosx =0
x=-m,0,7 =tanx = —1
3 solutions x = —%,%" 2 solutions
Ifa=1sinx(sinx+ cosx) =1
sin? x + sinxcosx = 1
2sin? x + 2sin xcos x = 2
1—cos2x +sin2x =2
Sin2x — cos 2x = 1 — square
Sindx = 0

S NS

Total 9 solutio

2. A circle meets coordinate axes at 3 points and cuts equal intercepts. If it cuts a chord of length v/14 unit
on x +y = 1, then square of its radius is (centre lies in first quadrant)
(1) 2
(2) 4
()8
(4) 16
Ans. (3)

Sol.
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3. If y = f(x) is the solution of the differential equation (1 + sin x)';—z + cosx = 0, such that f(0) = 0, then

£
(1) In2
(2) =In2
(3)In3
(4)In4
Ans. (2)
Sol. dy + (Ltsing
y +1In(1 +sinx) = C
0+0=C>C=0
y = —In(1 + sinx)

f(g) .

4, Number of seven digits numbers which can be formed by using all the digits 1,2,3,4,5 with at least one
digit repeated is __.
(1) 16200
(2) 15600
(3) 16800
(4) 14800
Ans. (3)
Sol. Exactly one digit repeated —° C; x Z—: = 4200 Exactly two digits repeated —» >C, X ZT—; = 12600 Total

numbers = 16800

CosXx

dx=0

5. The Range of f(x) = sin™! (;) is

@ (0)
@ [o7]
@ (03]
@ [03)
Ans. (3)
Sol.  f(x)=sint ((x—11)2+1)
x—-1)2+12>1

o< st (i) <E
x—-1)2+1) 72

So range is (0, %]

6. Value of definite integral
1= [2%10g,(x? + #)dx + [ V2F —ddx
(1) 2v3
(2) 43
(3) 6v3
(4) 8v3
Ans. (4)
Sol.  DirectI = 4.(2v3) —2(0) = 8V3
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Ans.
Sol.

Ans.
Sol.

Ans.
Sol.

10.

AnNs.

3 eX+e™X
(D!
(where [-] denotes greatest integer function)
e3+e?—e 273
W —Teeos
3 2 —2+e—3

(2)——;

B)ed+e?2—e2—e73
4)ed—e?—e2+e3
(1)

f01e+exd +f2e+exd _l_f3e+exdX

The value of [ dx is equal to

fo e*dx + f e Xdx + —f (eX + e™X)dx

( _2 1 2 3 -2
e?-1)+—— 1 + = ((e —e’)—(e P —e ))
e +e? 1-1 e2 e‘3
2 2 2
e t+e?—e?—e3
2
sinx
Consider f(x) = {T B
1, x=0
Number of critical points of f(x) in the interval ( —2m, 27 ) is
(13
(2)5
37
41
1)
We find points where f'(x) = 0 or f'(x) is not defined.
Wx=-m0,m
~ 3 points
If eccentricity of an eII|pse = + — = 1, which passes through the point (3,4) is ? then length of latus
rectum of ellipse, is :

V5 V5 7 V7
D)5 @7 35 @ %7
2)

2 2
e?=1-Zo2=1-e=1-2=2
a 9 9
bz 4 L
> —==
a? 9 )
Passes through (3,4) = a% + % =1
From (1) and (2) a? = 45, b? = 20
2b% 85
[R=—=—
a 3
Let |d| = 2,|b| = 3, then maximum value of 3|3d + 2b| + 4|3d — 2b| is
(1) 50
(2) 60
(3) 70
(4) 80
2
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Sol.

11.

Ans.
Sol.

12.

Ans.
Sol.

E = 3v9a2 + 4b2 + 12d - b + 4/9a? + 4b% — 123 - b
=3v36+ 36+ 12 X 6¢cos 0 + 4vV36 + 36 — 72cos 0
= 3vV72 + 72cos 0 + 4V72 — 72cos 6

= 18v2V1 + cos 0 + 24V2V1 — cos 6

6 0
= 18\/§x/icosE + 2442 (x/isin E)

—36( 6>+48' <9>
= cos2 sin >

R =] \/(36)2 + (48)? = \/64 + 62 x 82 =60

If probability that ax? + 2+/2bx + ¢ > 0Vx € R where a, b, c, € {1,2,3,4} is % where m&n are coprime than

(m+n)is

(1) 81

(2) 18

(3) 78

(4) 17

(1)

8b%?—4ac<0=2b?<ac
b a C
1 1 34 — >
1 2 2,3,4 - 3
1 3 1234 - 4
1 4 1,234 - 4
2 3 3,4 - 2
2 4 34 - 2

Required probability = % = ;m

~m+n=17+ 64 =81

Let K = sin = sin >Z sin -~ then the value of sin (10 KE) is :

187 187 18 3
V3-1 V3+1 V3+1 V3-1

Y @27 &= 4=

(2

K = sin 10°sin 50°sin 70°

= Zsin 30° = 8

Sl (10><1 n)_ . 5m V341
sin 3—sm 3 —sm12— i
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13. Foot of perpendicular from origin on a line passing through (1,1,1) having direction ratios < 2,3,4 >, is:
11 2
( ) (29 29’ 29)
(E =2 ;7)
29°29° 29
11 eicatnd
(3) (29 29’ 29)
( 11 2 —7)
29 29 29
Ans. (
Sol. Line:#=(+j+k)+ a2+ 3]+ 4k)

(0,0,0)

(2,34

N
(2h+1,3%+1,40+1)
A+ 1,31+ 1,42+ 1)
ON.(21+3j + 4k) =0
24+ 1D +3BA+1) +4(@1+1) =0

2914+9=0
_—9
~ 29
11 2 -7
Foot (55,35 5)
14. a,a+2€Zandn €N, where a,a + 2 are roots of equation x(x +2) + (x+ 1)(x+3) + -+
x+n—-1)E+n+1)=4nthena+n =
(1o
21
(3)2
4)3
Ans. (2)
Sol. nx?+x(2+4+6+-..+2n)+ (1.3 + .. +(n—1)
(n+1)) =4n
nn+1)2n+1
nx? + n(n + 1)x + ( )6( )—5n=0
n+1)(2n+1
X2+(n+1)x+$—5=0

D must be a perfect square

D_122—2n2_20 n? -1
B 6 B 3

2_
If make perfect square = nTl =16=>n=7
So Equation is

5 8 x 15
= x*+8x+ —-5=0
x2+8x+15=0
x=-3,-5

a=-5a+2=-3
a+n=7-5=2
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15.  If domain of f(x) = [logos %| is (—o0,a] U {b} U [c,d) U (e, ») then the value of (a+b + c+d +e) is

Ans. (4)
Sol.  For domain log, 6 i;(:ﬂ =0
2x =5
x2—4S1x¢_
2x —5
-1<5— <1
2x—5+1>0
x? —4
x2+2x—9
x2—4
(x+1)?-10
(x—=2)(x+2)
+ - — -

L I | I
1.0 -2 2 —1+410

x € (—o0,—1 —+10] U (=2,2) U [-1 4 V10, )
2x—5
x2—4

2x —5—x%+4
x2—4
x> —2x+1
72
x2—4
132
(x—-1) >
(x—2)(x+2)
X € (—0,—-2) U (2,0) U {1}

—-1<0

Wn@NEA)

X € (—o0,—1 —V10] U {1} U [—1 +\/ﬁ,;> U (;oo>

at+tb+c+d+e=-2+1+5=4

16. Consider two AP's S; & S, such that
S;:{ First term = 1, Common difference = 5, no. of terms = 101}
S,:{ First term = 9, Common difference = 7, no. of terms = 71}
Find the number of common terms in both AP's
Ans. (14)
Sol. AP;: 1,6,11, .............101 terms
AP,:9,16 71 terms
D = L.C.M{d;, d,} = 35
18t Common term is 16
16 + (n — 1)35 < 499
n <148
=>n=14

€y
ey
€y
€y
€y

(2)
()

(2)
(2)

()
3
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17. A line through (1,1,1) and perpendicular to both  + 2j + 2k, 2i + 2j + k, let (a, b, ¢) be foot of
perpendicular from origin then 34(a + b +¢) is

Ans. (100)
Sol. Direction vector of line is
i j k h
=11 2 2[=-21+3j-2k
2 21

8]

M
L
(24 +1, 34 +1, 24 +1)

x—1 y—-1 z-1
2=
So equation of line is
l_ylosl_ e
let (24 +1,—31+ 1,24 + 1) be the foot of perpendicular from (0,0,0) upon given line
= OM - (21 —3j+2k) =0
=221+1)—-3(-31+1)+22A+1)=0

SA=—-—
17

So(ab0) = (Z+1L2+1,2+1)
= 34(a+b+c) =100

2x
1+3i

18! st 50(
Ans. (75)

Sol. 50 (%ﬁﬂ@) =314 17

10x — (30x)i + 10y 4+ 20yi = 31 + 17i
10(x+y) =31
—30x + 20y = 17}
30x + 30y = 93
—30x + 20y = 17
50y =110
11
y=7%
10x = 31 — 10y
10x=31—-22=9
10(x+ 3y) = 10x+ 30y =9+ 66 = 75

+-2-) = 31+ 17i where x,y € R & i = V=T then value of 10(x + 3y) is __

19. let mid - point of sides of A are

.3).(5.7)aws
2; ) 21 ( I )

If incentre is (h, k) then value of 3 h + k is
Ans. (13)
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Sol.

A(1,3)

-~ ~
r |t

C(4,9)

1—(24 5)
-5

#3h+k=8+5=13

B4,1) 4,5)

35
20. If 36Cryy = 6" kz—_c; then number of ordered pairs (r, k), where r,k € Zis __,
Ans. (4)
136 140135
Sol. — B =6
K23 = r+1
6
2R r+ 19
6
0<r<35
19<r+19 <54
r+ 19
31 < <9
o k2 = 4,’9
k=423
= (rk) = (512) > (35,£3)
o4
n 3 6 ar1-ax) 2
21.  If¥R_,a, = 6n° then evaluate Y9_; (T)
Ans. (91)

Sol. a;+a;+-..+a,=6n3
a,+a; + -t ay + apq =6(n+1)3
Ape1 = 6(n+1)3 — 6nd
=6(n+1)—n)=((n+1)?>+n?+n(n+1))
aper = 6(1D(BN%2+3n+1)
a, =6(Bn—1?+3(n—-1)+1)
=6(3(M?>—-2n+1+n—-1)+1)
=6(B(n%-n)+1)
a, =603n*—-3n+1)

. (6(BKk?+3k +1—6(3k? -3k + 1)\’

k=1

36

J (36k>2_ s 2 06X7x13_
L= | T = ipanlfion — = et
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sin(x3-5x2+ax+b)

22. If Lim,_,, Ty "™ (exists finitely) then find the value of a+ b + m.
Ans. (6)
Sol. ~ Denominator = 0 at x = 2

= Numerator =0 atx = 2
=23-5(2)2+a(2)+b=0
=>2a+b=12 (D
sin(x® — 5x? + ax + b)

R = . 84 5 2 b
- (x3 —5x%x%2+ax+b) & o Do R
Li—»2
¢ x3 —5x2+ax+b
= m = Lim,_,,2 x=2)?
) 3x2 —10x +a
>m= le,HZZ W

- Denominator = 0 atx = 2

= Numerator = 0 at x = 2

=3(2)?%?-102)+a=0=>a=38

puta=28in (1), we getb = —4
6x — 10

~m = Limy_,,2 (T) >m=2

~a+b+m=6
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