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MATHEMATICS

1. lim (L+L+ +—) equals :

1
n-oo \n+1 n+2 2n

Answer (A)

Solution:
lim (L+L+ ...+L)
n-ooo \n+1 n+2 2n
1

= lim Y7, (_)
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= lim ¥, l(L)
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fl dx
o 1+x

In(1+x)[=In2

2. For solution of‘;—i’+ ytanx = secx, y(0) =1, theny (%) is equal to:

AV
2
B. 1+V3
2
c. i
2
D _¥3
2

Answer (B)



Solution:

d
—y+ytanx =Ssecx
dx

| F = eftanxdx — gocx
Solution of equation is
y-secx = [secx - secx
=>y-secx =tanx +C

Atx=0,y=1 (given)

=>C=1
Atx =12
6
2 1
_ 13 3
2Y="F 2
=>y=1+\/§
2
3. The sum of % + % + --- 00 terms equals to:
1+14+1 1+2%+2
A 2
2
B. =
3
c. =
4
D. =
5
Answer (A)
Solution:

1 2
1+12+1%  1+22+424

=ye —

T aT=l 24

1w (r2+r+1)-(r?-r+1)

T 247=1 (12404 1)(r2-r+1)
—lyw 1

24T=102 44 r2+7r+1

1 1 1 1 1 1
=(1-+3-242-Z4)

2 3 3 7 7 13

1 1
=-X1=-=

2 2

4. The number of ways by which letter of word ASSASSINATION can be arranged such that all vowels come

together is:
A =
6!
B 2
413!
8l6!
C. 41(21)23!
D. 8l6!
413121

Answer (C)



Solution:

A - 3 times repeated
S — 4 times repeated
I — 2 times repeated
N — 2 times repeated
T-1
0-1

A, I & O are vowels

8 6l
~ Number of ways = — —
4121 312!

5 f)+f'(x)= fozf(t)dt and f(0) = e~2, then the value of £(2) — 2f(0) is:

o0 w»

Answer (B)

Solution:

FQO+£/00) = [2 f(®)dt
Letk = [ f(t)dt

dy _
> ye* =ke*+C
« f(0) = e~
se?=k+C

>C=e?—k

>vyeX =ke¥X+e?—k
Sy=k+(e?-k)e™

Now, [ f(t)dt = k

= [J(k+ (e — ke dt =k

= [kt]§ —[e~f(e™> = K)]§ =k
=>2k—(e?—-k)e?-1)=k
>2k—(et—ke?—-e?+k)=k
>2k—et+ke?+el—k=k
S>ke 2= *—e?

>k=e?-1
Sf(x)=e?—1+e7*

Now, f(2) —2f(0)=(e2—1+e?)—2(e?2-1+1)
= f(2)—2f(0) =2e72—1—2e72
= f(2) -2f(0) = -1

6. Ifsets= {(\/§ + \/f)xz_4 +(V3- \/f)xz_4 = 10} then n(S) equals:

oSow>»
N bW



Answer (C)

Solution:

xZ-4 x2-4

(V3+v2)" +(3-+2) =10
Let W2 +V3) 4=t
L t+1=10

t
= t2—-10t+1=0
= (t—5)% =24
>t=5+2/6

> (VZ+V3) t=54+2v6
it (VZ+v3)" ‘=5+26

> (VZ+V3) = (V243
>x2-4=2=x=4V6

it (VZ+v3) *=5-2v6

> (VZ+v3) T = (V2 4VE)
Sx2—4=-22x2=14V2

~ 4 solutions are possible in total.

7. 1, 3,5, x, y are 5 observations. Mean of these observations is 5 and variance is 8. Sum of the cubes of the
two missing number equals:

A. 1072
B. 513
C. 1079
D. 516

Answer (A)

Solution:
x=5
=1+3+5+x+y=25
>x+y=16--(i)

Y xl-z —
- @
124+324524x24y%

5
= 165 = 35 + x% + y?
=>x2+y2 =130
= (x +y)? —2xy =130
= xy = 63 (ii)
From (i) & (ii),
x=7,y=9
Now, x3 +y3 =73 + 93
x3+y3=343+729 =1072

ot =8=




. 1 1 1 1 .
8. Sum of the series —+ —+—+ -+ —is:
11501 3148! = 546! 510!

251
A —
50!
251

B.
C. 5!-2%
D.

250

51!

Answer (D)

Solution:
1 1 1 1

ottt
1!50! 3!48! 5!46! 5!0!

1 51! 51! 51! 51!
(BLyomy oy 50
1!50! 3148! 5!46! 51!0!

" 51l

1
= ;( oy + Moz + —+°csy)

1 251 250
- E(T) T su
9. IfR ={(a,b):3a — 3b ++/7 is irrational}.Then which among the following options are correct

A. R is an equivalence relation
B. R is symmetric but not reflexive
C. R is reflexive but not symmetric

D. R is reflexive and symmetric but not transitive

Answer (C)

Solution:
For reflexive
3a — 3a + /7 = /7 is irrational
~ (a,a) €R, - reflexive
For symmetric
V7 V7
(?,0) € R but (0,?) R
= Relation is not symmetric
For transitive
V7 2V7
(?,0) €ER, (O,T) €R

But (ﬂ M) &R

3’ 3

= Relation is not transitive
10. Negation of the statement p V (p A ~q) is:

Ap
B. ~p
C.q
D. ~q



Answer (B)

Solution:
“(pv@A~D)=Dp
=>~(ppVv@A~q)=~p

11. Let S be solution set for values of x satisfying cos™(2x) + cos™* V1 — x2 = &, then Y5 2 sin"1(x? — 1) is equal

to:

A 0

B. —sin™? (g)
C. sin™? (?)

D. m—sin™? (?)

Answer (B)

Solution:
g— sin™! (2x) +g— sin! Vi—-x2=nm
= sin™! (2x) +sin"! V1—x2 =0
= sin™! (—2x) = sin”! V1 — x2
= —2x =vV1—x?

4x% =1 —x?

:;~x=i\/1
5

1 . . .
x=-—=s only possible solutions

. . 4
Y es2sinTi(x2 — 1) = 2sin™? (—g)

=-2 sin‘lg (ZSin‘1 x = sin™1(2xy/ (1 — xz))

P 24
= —sin~! (—)
25

12. A triangle be such that cos 24 + cos 2B + cos 2C is minimum. If inradius of the triangle is 3, then which of the
following is CORRECT?

Area of A 1'562—\/§ Sq. Units

Perimeter of A is 183 Units
Area of A is 2+/3 Sq. Units
Perimeter of A is 9v/3 Units

© o0 w »

Answer (B)

Solution:

If K = cos 2A + cos 28 + cos 2C is minimum then k = _73

&A=B=C=mn/3

A V3a?
LY =—-—= =
S 4X3a

= a=6V3
- Area =% x 36 x 3 = 27V3 Sq. Units

X 2




s = 3a = 18v3 units

= Perimeter is 18v3 units

13. Area bounded by y = x|x — 3| & x —axis between x = —1 & x = 2 is A then 124 equals

Answer : 62
y A
Solution: y=x?-3x
_ _(x(x=3);x=3
y = xlx =3 _{—x(x—3);xs3
— (9,2 2 2
Area= [_ (x* = 3x)dx + [, (=x* + 3x)dx 9
%3 3x2]° X3 3x2]? < » x
ol it R s 2 3
11 -10
=[o-(=9)-5*-0]
_u,1_3
T 6 3 6 y=—x?+3x
4

=>12A=12><%=62

14. Remainder when 23290 4+ 19290 js divided by 49 equals

Answer (2)

Solution:

2390 + 192 = (21 + 2)*% + (21 — 2)*"

— 2[200C021200 + 2006221198 + 2006421196 + et 2006198212 + 2006200(21)0]
=2(49k+ 1)

Remainder = 2

15. 8,a4, a,, ..., a, are terms in A.P. Sum of first 4 terms of series is 50 and sum of last 4 terms of series is 170.
Then the product of middle terms of series is

Answer (754)

Solution:
Z[16 + 3d] = 50
>d=3
4
;[Zan +3(=d)] = 170
= 2a, —3d =85
= 2a, =94
=>a, =47
=8+ (n—1)d = 47
>n=14
So 7th & 8th are middle Term

T,=8+6-3=26

Tg=8+7-3=29

# T, Ty =754



:z:z: = 2. Its radius is y units and centre is (a, 8), then 3(a + 8 + y) is equal to

16. A circle is represented by

Answer (12)
Solution:

Letz=x+1iy
= (x—2)2+y2=4(x —3)2 + 4y?
> x2+y? —4x +4 = 4x% — 24x + 36 + 4y?
=3x2+3y2—-20x+32=0
=>x2+y2—23—0x+%=0

10
Centre= (?,0)

2
sr= () b2t
3 3

3
=>3(a+p+y)=12

17. If f(x) =x*> + g'(Dx + g""(2) and g(x) = 2x + f'(1) then f(4) — g(4) equals
Answer (12)

Solution:

g(x) =2x+ f'(1)

=>g'(x) =2

=>g'(1)=2and g"(x) =0

Now, f(x) = x% +xg'(1) + g"(2)

flx) =x?+2x

>f'x)=2x+2=>f'(1)=4

Lgx)=2x+4

f(4)—g@) =(16+8)—-(8+4)
=12

18. For some values of 4, system of equations

Mx+y+z=1,
x+Ay+z=1,
x + y + Az = 1 has no solution, then Y.(]A|? + |1]) equals
Answer (6)
Solution:
A1 1
1 12 1]1=0
1 1 2

SA(A2-1D-11-1D+11-1)=0
>A-DRFP+1-1-1)=0
>1=1,-2

For A = 1 There are infinite solution
For A = —2 system has no solution
SUAP+Ah=4+2=6

19. If solution of % + g = 0 is a circle and y(0) = 1, area of circle is 2r. P and Q are point of intersection of circle

with y-axis. Normal at P and Q intersect x —axis at R and S. The length of RS is:

Answer (4)



Solution:

d x+a
&YX _p

dx y—2
= (y—2)dy =—(x+a)dx
_n2 2

o2t _Graf o
>kx+a)?+(y-2)?2=2C
+y(0) = 1
>a’?+1=2C
Area = 21

>7(2C)=2n=>C=1
2>a’+1=2=2a=+1

CASE I
Equation of circle (x + 1)2 + (y — 2)?2 =2
c=(-12)
ForP&Q,x=0
>y—-2=+1
=>P&Q =(0, 3)&(0, 1)
. 3-2
Normal equation=y — 3 = 0D (x—-0)
>x—y+3=0
y-l={ @-0)
>y+x—1=0
R&S=(-3,0)&(1, 0)
=> RS =4
CASE II:
Equation of circle (x — 1) + (y — 2)?2 =2
c=(@1,2)
ForP&Q,x=0
S>y—-2=1%1

= P&Q = (0, 3)&(0, 1)

Normal equations at P & Q are
3-2
y—3= (0_1)(x—0)

>x+y—-3=0 and

1-2
o5 (x—=0)

>x—y+1=0
R&S=(3,0)&(-1,0)
=> RS =4

y-1=

20. Number of 3-digit numbers which are divisible by 2 or 3 but not divisible by 7 is
Answer (514)
Solution:

We know that
T,=a+n—-1)d

So, numbers divisible by 2 is: L B (divisi

998 = 100 + (n, — 1)2 A (divisible by 2) (divisible by 3)
= n, = 450

Numbers divisible by 3 is: scn (1291128

999 = 102 + (ny — 1)3

= 15 = 300 21

Numbers divisible by 2 & 3 is: 43 22

996 = 102 + (ny 43 — 1)6

= N,g3 = 150

Numbers divisible by 2 & 7 is:
994 = 112 + (n, e, — 1)14

S Nye7 = 64

C (divisible by 7)



Numbers divisible by 3 & 7 is:

987 = 105 + (n3 4, — 1)21

S N3, =43

Numbers divisible by 2, 3& 7 is:

966 = 126 + (n,35, — 1)42

= Ny3g7 =21

Only A = 450 — (43 + 150) = 257

Only B =300 — (22 + 150) = 128

Total numbers which are divisible by 2 or 3 but not divisible by 7 = 257 + 129 + 128 = 514



