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MATHEMATICS

. w3 .
SECTION - A 2. Area of region enclosed by curve y = x3 and its
tangent at (-1, —-1)
Multiple Choice Questions: This section contains 20 1) 4 @) 27
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct. 3) 4 @) 27
27 4
Choose the correct answer: Answer (4)
1. Two circles having radius r, and r, touch both the 3
Sol. y=x
coordinate axes. Line x + y = 2 makes intercept as Y = 3%
2 on both the circles. The value of r12 + r22 —rryis '
Yi-t-1) =3
(1) g (2) 6 T:y+1=3(x+1)
T:3x—-y+2=0
3) 7 (4) 8 _ .3
y=Xx
Answer (3)
3x-y+2=0
el (2, 8)
Sol.
(-1,-1)
2
AB=1 ~ Area = I (3x +2) — x3dx
-1
OA =+r? -1 )
2 4
2|’—2‘ 2 :3L+2X_X_:|
=4rc -1 2 4
J2 -1
I 3+2x3 1 15
= V2(r=1)=r? -1 SpxeTexs T
= 20r-1)2=r2-1 _9.6.15
= 2r-4r+2=r2-1 2 4
27 .
= r2—4r+3=0 :qu.unlts
= (r-1)(-3)=0 3. If(1+x?dy =y(y—x)dx and y(1) = 1. Then y(2./2)
= r=1,3 is
— - 4 3
rr=1landr, =3 1) — 2) —
1 2 ( ) \/E ( ) \/5
re+ri-r-r,=1+9-3=7 1
©) N 4) 2

Answer (3)
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2
Sol. d_y+ X =Y

dx 1+x2°  1+x2

1ty o x 11
y2dx 14x% Yy 1+x2

Letizt
y

_ldy_at
y2 dx dx

_—dt+[ ijdt: 12
dx \1+x 1+x

dx \1+x 1+x

X 1
- dx _= 2
IFee '[1+X2 e 2|09‘1+X ‘ _ 1
V1+ x2
! dx

t
\/1+ x2 B '[(1+ xz)\/1+ x2
|

Let x = tan®

dx = sec?6 do

I :J.Lzedezj.cose =sin6+C
2

sec“0-secO

! - +C
y\/1+x2 \/1+x2
y=1

= C=4+2

Lot X P
yvl+x%  J1+x2
1+xy = «/§y\/1+ x2

Now

y(242)

1+ 242y =32y
Y2y =1
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4. For the expression (1 — x). Then sum of
coefficient of first 50 terms is

1
99 %cq,
(1) “Cug 2) -
2
(3) ~"Cyg (4) - cCs
Answer (2)

Sol. Sum of coefficient of first 50 terms
(t)=100c, -1 ¢, +...+10c,4
Now
100¢, 190¢c 4. +1%c, =0
2[100CO _100 Cl+...]+100050 ~0
N % 100c,

5. Positive numbers a,, a,, .... a; are in geometric

progression. Their mean and variance are
31

Eandm respectively. The mean of the
n

. .31 .
reciprocals is 20" thenm + nis

(2) 209 (2) 211
(3) 113 (4) 429
Answer (2)

"Sol. a[iz+1+1+r +r2j:3—1
2

r r
l(i+é+1+r+r2j=3—1
alr? r 8
= a?=4
= a=2

1 1
= S++l+er+r?=
r

4t? + 4t -35=0
5

= t=>
2
2

= r=

numbers are = % 12,48
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1
4+1+4+16+64_(31)2

o? = —
5 10
_341_961
20 100
_1705-961
100
_744 186
100 25
m+n =186+ 25
=211
1 2k -1 2k
6. IfAK)=| n n? n(n+1)| , then
cos?n cosz(n +1) (n+2)
n
ZA(k):
k=1
(1) n ) 1
2
n
3) — 4) 0
3) 5 4)
Answer (4)
n n? n(n +1)
n
Sol. Y AK)=| n n? n(n+1) =0
k=1 2

cos“n cosz(n +1) (n+2)

7. Given A, B, C represents angles of a AAB and

CosA+2cosB+cosC=2and AB=3and BC=7
then cosA — cosC is

10 10
(1) 7 (2) =
5 5
3 2 4) -
Answer (1)
Sol. A
3 b
B C
74

COSA + 2 cosB + cosC = 2.

9+b2-49 49+9-b%) (49+b%2-9
+2 + =2

6b 42 14b
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b2—40+58—b2 +40+b2 _
6b 21 14b

2

= b=-4o0rdor5

b cannot be -4 and 4
= b=5.
Now,

COosA —cosC

9+25—49_49+25—9
2x3x5 2x7Tx5

1 13 -20 -10

2 14 14 7

8. Let x?+/6x +4=0be any quadratic equation and
o, B are the roots of that equation then

(X34B24 +a32626 +2a33B25 _
0L31[320 +a28[323+3(x30[321+3(129[322 IS
X 27
1 =6 2 =6
3 3
28 28
©) —6 (4) 56

Answer (1)

Sol. S
5= +\/5x+4=0<B

oa+B=—6, af=4

OL34 24+(132626+20L33B25

Now

(131 20 +a28B23 +3a30621+30~29622

o32p24 [az +p2 4+ 2043}

a?8p20[ o3 43 + 3028 + 30432}

[(owﬁ)z} 24 o7
(a+B)3 :—\/EZT\/E

9. Ifaplane 4x — 3y + z = 2 is rotated by an angle of

= (op)*

g at intersection point of another plane

3x + 11z — 4y = 12, then P(2, 3, 4) is at what
distance from resultant plane?

0 2 @
763245 66846
925 24
3 4
766215 V11235
Answer (2)
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Sol : Equation of required plane:

10.

Ax -3y +z—-2+ABx—-4y +11z2-12)=0

If is perpendicularto 4x -3y +z =2

(4 +3)0)4+ (-3-40)(-3)+ (1 +112)1=0
16+120+9+ 120 +1+ 111 =0

350 +26=0

U

U

X(@A+3)) —y(@+a) +z(1+112)—2-124=0

62X 1 -251 242
= Zoy(5m) r2 () + (B =0
= 62x—y—251z+4+242=0

Distance from (2, 3, 4)

_|124—3—1004+241
V66846

641

V66846

. . 1 3 . .
A circle with centre zy = §+ > exists in an argand

plane. A pointz, =1 +iand z, lies outside the circle,
such that |z, — z,| |z, — z,| = 1. Then the largest
value of [z,| is

1) 5-+2

5
3) é

5
@ -2

@) \/;”/E

Answer (4)
Sol. z—i—ﬂ =r — Circle
2 2

Now,
1zg—2z,l1z,—2,| =1

1
—=lzg—2, |=1

J2
|z —25|=+2

82z

N

lilt:»)

,—\
N|—=

11.
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Max |22|:\/g+«/§
Eﬁ
:(\E+«/§Junit

Let a=Ai+]—-k b=3i-j+2k and ¢ is a vector

such that (é+6+6)x6=0 and

i A A a2
&-C =-17,b-¢ =—20. Find 6><(M+j+k)‘ given

(A>0)
(1) 46
(2) 61
(3) 48
(4) 51

Answer (1)

Sol. k(é+6)=6

12.
13.
14.
15.
16.

17.
18.
19.
20.

a-c=-17,b-€=-20
k(A2 + 3% — 1) = —17, k(31 + 11) = —20

- kz—@ﬁ
20
A=3k=-1
6:—1(a+6)

Pk
-6 0 -1|=i(D)-j(3)+Kk(-6)
3 10

=i -3j-6k

Ex(af ]+ k)[ =46
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SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
guestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g., 06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using
the mouse and the on-screen virtual numeric keypad in
the place designated to enter the answer.

......... +3”<:1+”cO R
2 8

n n

C Ch_
n,_>~n-1,

n+1 n

value of n is

Answer (07)

21. If

1 1
Sol. J.(1+ x)" = J( "Co + "Cix+ "Cox? +.......n. + nCnx")dX
0 0
(14 x)™L L 2 3 e T
} = Cox+ "Cy =+ "Cy 4. +—0 }
n+l o 2 3 n+l o
n+l c c c
2 —ian0+—1+—2+ .......... -1
n+l n+1 2 3 n+1
Now
2n+l_1 B @
n+1 8
= n=7
0.15 K
22. If the value of J' [100x2 —1dx = ——, then the
015 3000
value of k is
Answer (575)
0.15

Sol. 1=2 | [100x2 — 1dx
0

[0.1 0.15
=2 j —(100x2 = 1)dx + j (100x? — 1)dx

L 0 0.1

[ 0.1 0.15
_ { 100x3} {100x3 } ]
=2({|x- + - X

L 3 lo 3 0.1
_ 575

3000
= k=575

23. N > 40000, where N is divisible by 5. How many
such 5 digits numbers using 0, 1, 3, 5, 7, 9?

Answer (120)
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Sol. Case | : Number starts with 5
5 0

v v v

4ways 3ways 2wayS —4x3x2=24

Case Il : Number starts with 7

R _ _ .

\: s 2 J

4 3 2 2 =4x3%x2x2=48
Case Ill : Number starts with 9
S _ _ .

2 J y \:

4 3 2 2 =4x3x2x2=48

Total ways = 120

24. Three numbers a, b, c are in A.P. and they are used
to make a 9-digits number using each digit thrice,
such that at least 3 consecutive digits are in A.P.
then number of such numbers is

Answer (1260)

Sol. la|b|c |9 |c|bla

7C1><2><6! _ 7!
212121 4

=7x6x5x3x2=1260

So, total number

ai + ] +k
25. If i+ bi +k are co-planar,
f+]+ck
1 1 1

then the value of + + is
l1-a 1-b 1-c

Answer (1)

a 1 1
Sol. 1 b 1]=0
1 1c

R1—>R1—R2,R2—>R2—R3
a-1 1-b O
0 b-1 1-cl=0
1 1 C
@-1Dcb-1)-A-c)]+1A-b)(1-c)]=0
ca-1)(b-1)-(@-1)(1-c)+(1-b)(1-c)=0
Multiply and divide by (1 —a) (1 —-b) (1 —c)

l-c-1 1 1

- + + =

l-c 1-b 1-a

1 1 1

+ + =
l1-¢c 1-b 1-a

-1+
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1 1 1 Answer (157)
+ b+1 =1
l1-a 1- -C ol 4_8
26. f(x)=[x]+yx-[x]. The number of points of Ty

discontinuity of f(x) in [-2, 1] is.
Answer (2) )
(r, cos, r, sind)
Sol. f(x):|[x]|+./{x}
X==-2
f-2)=2
f-2=2+0=2
x=-1
f-1)=1+0=1 rfcoszeJrrlzsinze_1
f-1)=2+1=3 4 9
discontinuous at x = — 1 cos?0 sinl0 7 0
+ =— ..
Xx=0 4 9 48
f(0)=0 rZsin0  ricos®6
fO)=1+1=2 4 9
discontinuous at x = 0 sifiele i 20320 1
= T2
=1 4 9 &
fl)=1
From (i) i—l+i—l—£
f(1)=0+1=1 ‘12 4 9 48 144
discontinuous atx=—1and atx=0
. . . 1 1 11 1 1
2 points of discontinuity NS 5 TS
PQ° RS* 4(r r3
. : 23 6 ),
27. Given 9x? + 4y?2 = 36 and a point P| —,— | lie
( 7 ﬁJ 17, 81) 13
4\48 144 ) 144

on ellipse. PQ is a diameter of ellipse and RS is a
diameter which is perpendicular to PQ. If 28.

iz +i2 P in simplest form, then p + m is 29.
PQ“ RS m 30
g aad
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