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MATHEMATICS

SECTION - A
Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(2), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1. In an arithmetic progression if sum of 20 terms is
790 and sum of 10 terms is 145, then Sis — Ss is
(when S, denotes sum of n terms)

(1) 400 (2) 395
(3) 385 (4) 405
Answer (2)
20
Sol. S,y = ?[2a+19d] =790
2a+19d=79 (1)
Sio =%[2a+9d] =145
2a+9d =29 (2
from(1)and (2)a=-8, d=5

Sy —Se =%[Za+14d]—g[2a+4d]

- %[—16 +70] _g[_ls +20]

=405-10
=395
2. If the foot of perpendicular from (1, 2, 3) to the line
Xx+1 y-2 z-4 . )
= = is (a, B, v) then find o + B +
> = 1 (o, By Y) a+pty
1) 6 (2 5.8
(3) 4.8 4 5
Answer (2)
Sol. (1,2, 3)
P (o, B, 7)

(a-1)x2+P-2)x5+(y—-3)x1=0
200+ 5B +y—-15=0
Also, P lie on line
= a+1=2\
B—2=5\
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y—4=»A
= 2@r-1)+50BA+2)+A+4-15=0

o AW+ 250+ A—2+10+4-15=0
30L-3=0
1
= A=—
10
= atB+y=C2r-1)+BL+2)+ (A +4)
_g145-"0 15-58
10
n 3
3. lim n

n—o 3 (n? +k2)(n? +3k?)

T T T m
(1) ﬁ—g (2) §+§
g3y T_ T 4 L _T
3 NG 4) Nl
Answer (1)
n n3

Sol. Ilim

n OOZ_: 2 2
7 k’1n4 l+k—2 1+%
n n

L (tan‘1 x):)

= %[\/@tan'1 (ﬁx)]z ~3

RitE
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4. The value of maximum area possible of a AABC
such that A(0, 0) and B(x, y) and C(-x, y) such that

y = —=2x? + 54x is (in sq. unit)

(1) 5800 (2) 5832
(3) 5942 (4) 6008
Answer (2)
Sol.
° (0,0)
(X, ¥) =%
Area of A
00
1 i
_2 y

1
:‘E(Xy+xy)‘=\xy\

Area (A) =|xy| =|x(-2x? +54x)|

d@) —|(—ex2 +108x)| :d—A =0 atx=0and 18
dx dx
= at x =0, minima

and at x = 18 maxima
Area (A) =|18(—2(18)? +54x18) 5832
5. The range of r for which circles (x + 1)2 + (y + 2)%2 =

r2 and x2 + y2 — 4x — 4y + 4 = 0 coincide at two
distinct points

Q) 3<r<7 (2) 5<r<9
1

3) §<r<4 (4) 0<r<3
Answer (1)

Sol. If two circles intersect at two distinct points

=|n—-r]<CiCa<rn+r

[r—2]<yJ9+16 <r +2

[r—2|<5 and r+2>5
-5<r-2<5 r>3 ...(2)
-3<r<7 (1)
From (1) and (2)

3<r<7
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6. An ellipse whose length of minor axis is equal to
half of length between foci, then eccentricity is

@ 2 @ i7
2 3
3) E (4) Nid
Answer (3)
Sol. - ae=2b
4b? »
L =e
a

Or 4(1-e?) = ge?

4 =5e? = e=i

75
(3)_ 1
7. Ifg (E)—g (2) and
f(x):%[g(x)+g(2—x)] and f’(gj:f(%) then

(1) f""(x) =0 has exactly one root in (0, 1)
(2) f”"(x)=0has norootin (0, 1)
(3) f"(x) =0 has at least two roots in (0, 2)
(4) f""(x) =0 has 3roots in (0, 2)

Answer (3)

Sol.

- 992 ¢(3) o(3)-9(3) o

Also f(%) = M =0, f'(1=0

2
- f2)-(2)-«
2 2
= roots in (}1) and (l g)
2 2
. . (13
= f"(x) is zero at least twice in (E 5)

+(log(3- x))_1 is

[a, B) —{y}, thenvalue of a + B +y=?

8. Thedomainof y =cos ™ ‘M

1) 9 (2) 12
3 11 (4) 10
Answer (3)
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2—|x|

Sol. -1< <1

4

-4<2-|x|<4
—-6<—|x]<2
-2<|X|<6
x| <6
= X e [-6, 6] (1)
Now, 3 —x=1
And x # 2 ...(2)
and3-x>0
X<3 ...(3)
From (1), (2) and (3)
= X e[-6,3]-{2}
a=6
p=3
y=2
a+tB+y=11
9. Ify =1(x) is solution of differential equation (x?> —1)

dy = ((x3 +1)+\/1—x2)dx and y(0) = 2 then find

)

13 =« 15 =

1) ——-=+In5 2) = +=
1) 5 2+n 2 7+3+In2
@) YT in2 @ B_T 3
8 6 7 6
Answer (3)

dy  (x+ D =x+ 1)+ (1= x)(1+x)
dx (x=1)(x +1)

Sol.

A=x)(1+ x)

dy _ x(x—1)+1+

= =

dx  (x-1) (x=1)2(x +1)
d—y=x+ 1 + 1
dx Xx=1 J(1=x)1+x)
= dy =xdx+ 1 dx + dx
(X—l) 1_X2
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2
X -

= y=—+In|x-=1|+sin Tx+c
2

atx=0,y=2=2=c¢

X2
= y=—+In|x-1]+sin”
2

1) 17 =
==+ 2
y(j 2o

Tx+2

2 8

10. Given x2 — 70x + A = 0 with positive roots o and 8
where one of the root is less than 10 and % and %

are not integers then find value of W is
equal to
@ : @ =
@ o ) =
Answer (1)
Sol. Given: x2—-70x +1 =0
= Let roots be a and
=B=70-a
A=a (70— o)
A is not divisible by 2 and 3
—a=5B=65
_, 5-1+VB5-1_|4+8| 1
60l 60| 5

11. Aline passes through (9, 0), making angle 30° with
positive direction of x-axis. It is rotated by angle of
15° with respect to (9, 0). Then one of the equation
of new line is

1) y=@2+3)(x-9)

() y=2(x-9)

Answer (2)
/

) y=02-3)(x-9)
@) y=—(x-9)
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: ¢ = 4[12] +144
Eqn:y-0=tan45° (x—-9) =y =(x=9)

Option (B) is correct el = 48+144
12. For a non-zero complex number z satisfying |6|2 —192
7% +iz =0, then value of |z|2 is b.¢
cos0 = =
11 @ 2 Iblic|
3 3 (4) 4 _48
c0SO0=—
Answer (1) V192 -4
2 _
Sol. z°=-iz oS0 = _48
sy o 8\3 -4
|2? |=| -z |
22 = ] cos= =
23
zI2-|z] =0 —
2"~ el -3 ezcosl(—\/ﬁj
|z|(lz| -1) =0 cose:T = 2
|z| = 0 (not acceptable) 14. Givenset S =1{0, 1, 2, 3, ..... , 10}. If a random
ordered pair (x, y) of elements of S is chosen, then
szl =1 find probability that [x —y| > 5
szP=1 30 31
(1) 1 (2) 121
13. If lal =1, bl =4
62 64
d-6=2 and ¢ =2(axb)-36 ®) 21 ) 1
Then the angle between b and ¢ is Answer (1)
Sol. Ifx=0,y=6,7,8,9, 10
I ENE] et VB
(1) 6=cos (Tj (2) 6=cos (7j fx=1,y=78,9, 10

3) 0-cos?t L M 0o costf L Ifx=2,y=8,9 10
® 0= () B=cos™{ 7 lfx=3,y=09,10

Answer (1) Ifx=4,y=10

If x =5,y =no possible value

Sol. Given lal =1, [b|=4, a-6=2 -
Total possible ways=(5+4+3+2+1)x2

¢ =2(axb)-3b =30
Dot product with @ on both sides
P Required probability = 30 :ﬂ
C.3=-6 () 11x11 121
L . 15.
Dot product with b on both sides
- 16.
b-c=-48 .2
& 17.
- L2 )
¢-¢=4laxbl” +9lo| 18.
N 2 12 (L =\2 2 19.
62 = alla 16 - (a-6)° |+ ol
20.

¢ = [ (@) - (4)]+9@16)
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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.

21. Number of integral terms in the binomial expansion
of (71/2 + 111/6)824 is

Answer (138)

r 824-r
Sol. Ty, ="C/116.7 2

For integral term
6 should divide r

and 824 —r

must be integer

= 2 most divide r

= rdivisible by 6

= possible values of r € {0, 1, 2, ...824}

= For integer terms

re{0,6,12,...822} (822=0+ (n-1)6 = n = 138)
=138 terms

9
22. 9J- 10x dx is equal to (where [ ] represents
X+1

0
greatest integer function)

Answer (155)
21 [10x
Sol. |=9j{ }dx
5 X+1

(19 2/3 9
=9 _[de+ .[ dx + _f 2dx}
0 /9 2/3

=9 2—l+2[9—2ﬂ
13 9 3

=5+6x25
=5+150
=155
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23. In a class there are 40 students. 16 passed in
Chemistry, 20 passed in Physics, 25 passed in
Mathematics. 15 students passed in both
Mathematics and Physics. 15 students passed in
both Mathematics and Chemistry and 10 students
passed in both Physics and Chemistry. Find the
maximum number of students that passed in all the
subjects.

Answer (19)

Sol. n(C) =16, n(P) = 20, n(M) = 25
n(MNP) = n(MnC) = 15, n(PNC) = 10,
n(MNCNP) = x.

C P

[N

M
n(CuPUM) < n(U) =40
n(CuPUM) = n(C) + n(P) + n(M) — n(CuM) —
n(PuUM) — n(CnP) + n(CnPNM)
40>16+20+25-15-15-10+x
40>61-40 + X
19> x

So maximum number of students that passed all
the exams is 19.

24. For the following data table
f

1

0)00\1-J>M|

Find the value of 20 M (where M is median of the
data)

Answer (245)

h
o
~

Sol.

©
|
-—
N
o o~NBN
—
w
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25.

N=>f=27
NV_27_435
2 2

So, we have median lies in the class 12 — 16
lh=12,f=8,h=4,cf. =13
So, here we apply formula

N
——cf.
M=I+ 2
f

xh=12+ 4

13.5-13
—_ X
8

:12+E
2

M :&2'5 =12.25

20 M =20 x 12.25
=245
SetA={1,2,3,4,5,6,7}

If number of functions from set A to power set of A
can be expressed as m" (m is least integer).

Sol. nP(A)=27=128

26.
27.
28.
29.

f
A B

f:A—>B
Number of function = 128 x 128....128 = 1287

_ (27 )7 _ 549

= m"=2%

m+n=49+2=51

Find m +n.
Answer (51)
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30.
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