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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :
1. If for an arithmetic progression, if first term is 3 and

sum of first four terms is equal to é of the sum of

next four terms, then the sum of first 20 terms is

(1) 1080 (2) 364
(3) —1080 (4) —364
Answer (3)

Sol. Sum of first four term =% sum of next four terms

N g(2a+3d) - %(4a+22d)

= (4a+6d)-5=4a+22d
= 20a+ 30d =4a+ 22d

3.

Two biased dies are tossed. Die 1 has 1 on two
faces, 2 on two faces, 3 and 4 on other faces, while
die 2 has 2 on 2 faces, 4 on 2 faces and 1 and 3 on
other faces. Then the probability that when throwing
these dices we get sum of 4 or 5.

@) )

ol N|lw
Ol wW|N

®3) (4)

Answer (3)
Sol. Diel €{1,12,2, 3, 4}

Die 2 €{2,2,4,4,1,3}

P(Sum of faces is 4 or 5)
= P(sum = 4) + P(sum = 5) — P(sum = 4 and sum = 5)

(DiDs) D
=| D,D, [+ — (no cases)
22
1
6

~ 16a=-8d = |a=-2 P (EXE}L(E 2 +(EXEJ .
2 l676) (6 6) (6 6
= [E.LE 1, g+1x1}—0
6 6 6 6 6 6 6
20
= ?[2(3)+19(—6)]:—10(18.6) _£+i+i 4 2 £+L_E_ﬂ
36 36 36 36 36 36 36 36 9
=-1080
412 5 .
2. How many words can be formed from the word | 4. Value of cos 13 GOSX + 5 sinx is
‘DAUGHTER” such that any vowels are not
together ( [n D
Xe|l=,m
(1) 34000 (2) 35000 2
3) 36000 4) 37000
) @ 1) x +tan‘1£ (2) x—tan‘lg
Answer (3) 13 1
Sol. Total vowels together
g 3) x—tan‘13 (4) x+tant (ﬂj
8! —6! x 3! 12 5
= 36,000 Answer (3)
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Sol. E COSX + 3sinx; Let tana = 3 ae (0, Ej
13 13 12 2
. 5 12
= sina=-—,co0Sso = —
13 13

12 5 . : :
= —cosx+—3$|nx =C0SaCOSX + sina.sinx

= CcoS(X — o)

= cosYcos(x—a)]=x—-a

=x —tant (ij
12

5. Arelation defined on set A = {1, 2, 3, 4}, then how
many ordered pairs are added to

R = {(1, 2), (2, 3), (3, 3)} so that it becomes
equivalence relation?

(1) 10
(2) 9
(3) 7
(4) 8

Answer (3)

Sol. Ordered pairs to be added be
{1,1),(2,2),(4,4),(21),3,2),3,1), (1, 3)}
So total 7 ordered pairs to be added.

6. The sum of all rational terms in the expansion of
EE
[1+23 +32] is

(1) 638
(2) 728
(3) 528
(4) 729
Answer (1)
Sol. The general term of multinomial expansion is

OL!E!!Y! (1) (2113 )ﬁ (31/2 )Y

For terms to be rational 3|3 and 2|y
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Term

1.38=27

15-3=45

15-32 =135

1.33=27

20-2=40

60-2-3 = 360

o|lw| w|o|lo|o|o|®
o|NvV| o|lo|br|NM|O|=<
olr|lw|lo|Nv|r|lo|e

14=4

= Sum of the rational term
=27+45+ 135+ 27 + 40 + 360 + 4 = 638

7. If

——| =2 represents a circle with centre P then

distance of P from D is (where D : (1,5)and i = \/—_1)

360
D\
@3) \/3970
) \/360
9
Answer (2)

Sol. Letz=x+1y

|z|=2|z+i|

VX2 +y? = 2,/x2 +(y +1)2

X2 +y? = 4(x2 + (y + 1)?)
C:3x2+3y2+8y+4=0

3
4\? 361 [370
Now PD: . [12+|5+=]| = [1+ == [2=
3) V9 TV
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8. Consider the set S ={1, 2, 3, ..., 1000}. Then the

number of

arithmetic progression that can be

formed using elements of set S such that first term

is 1 and last

(1) 8

(3) 15
Answer (1)

term is 1000 is
(2) 12
4) 4

Sol.

Ans

Sol.

Let n be the last term

= Th=a+(n-1)d

= 1000=1+ (n—1)d

= (n—1)d =999

For all terms to be from S then
d|999 = d|37x27 =37*.33

Number of valuesofd=(1+1)(3+1)=8

Let A and B are non-singular commutative
matrices. Then A[(adj A1) (adj(B))]* B is equal to
1) IAl1B] I

I

SEVNITY

) ||T|

@ |[?|

wer (1)
~|(adi(A) ™ = %

Al(adj A™Y)-(adjB ) B
=A-(adjiBH 1. (adjAHt.B

Bl Al

=A. .
1B AT

-B

=(A-B™-A1.B)-|A||B]

=(A-AH(B-BHIAlIBI=|A]|B]l,.

10.
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2x% = 2x +1
then domain of f(g(x)) for x > 0 is

1) @, )
(2) (0,)

o (3

4 01

4 3 2
Let f(x) = logex and g(x):{zx —2X° =X +2x—1]

Answer (1)
Sol. Clearly 2x2 - 2x+1>0V x e R

11.

also +1 are roots of equation
2x4=2x8-x2-1=0
S22 =2+ 2x—1= (2% -2x+ 1)(x—1)(x + 1)
=0(x) = (x-1)(x + 1)
f(g(x)) =loge(x* - 1) = (x* —1) >0

= X €(—o0, —1) U (1, )
If the curve satisfying the differential equation
dy 6-2e*y
dx  11e*
then k'is

(1)

passes through (0, 0) and (In 2, k),

§In3
5

@) glnz

3) gInS

7

(4) Sin2

Answer (2)

Sol.

dy _6-2e*y
dx  1+e*

dy [ 2e* yo_ 8
dx (1+e% 1+e

J’ ZEZX
1+e2%

If=e

ex
— eIn|1-¢—e | =1+ e2x
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y(1+e?) = j -(1+e?)dx

(1+e )
y(1+e>)=6x+c
Passes through (0, 0)
= ¢=0
6Xx
T 1 e

Now if passes through (In2, k)

_6In2 6
" 1+4 5

=In2

12. Let | :j - dx — then lis

(x —1)13 -(x +15)13

~—

o =

3)

(

@ g( -
(
(

13
@ 3

Answer (1)

dx
Sol. I(x)=_[ o =
X —1)13 (x +15)13

—~

d
=I . 15

(x-17 [ XX+—115 ]13

Let x+15:
x-1
(x—l)—(x+15)=d_y
(x -1y dx

13.
14.
15.
16.
17.
18.
20.
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-16d
x2 _ dy
(x-1
1
_7dy
16
I(X)= 15
yE
—E+1
1 y 13
- +C
16 _1—:;5+1
2
13 13
=— +C
32y

13 13+C
32 x+15

SECTION - B

Numerical = Value Type Questions: This section
contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21.

If f(x) is continuous at x = 0, where

%(sin(kl +Dx +sin(k, +)x) X <0
f(x)=14 X=0

2 kox +1

—log

X kox +1 x>0

Then k{ +k3 is

Answer (2)

Sol. -

f(x) is continuous at x = 0
Then lim f(x)=f(0)= lim f(x)
x—0~ x—0"
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im 2(sin(k, +Dx + sin(x, +1)x)
i _
x—0"

=

. kix +1
= lim
x—0" X
. sin(1+k,)h sin(1+k,)h
= lim2 17 (A+k 27 (1+k,) =4
hoD { @rign T & 2)}
2|Og 1+M
i 1+k;h ky, — kg
= lim .
h—0 (k, —ky)h 1+kjh
1+k;h
= 2(2+ki+k2) =4=2(k2 + ki)
© ki+tka=0andk2—ki1 =2
ki=—1,k2=1
s kP+ki=2
22. |If for the system of linear equations having infinite
solutions
A=4x+(A-2y+rz=0
2x+3y+52=0
X+2y+6z2=0
then A2 + X is

Answer (90)
Sol. For infinite solutions A=0

A-4 A-2 A
2 3 5/=0
1 2 6

= 20L-18=0
A=9

Now A2 +1=92+9=81+9=90

23. If the equation a(b —c)x?2 + b(c —a)x +c(a—b) =0

has equal roots andifa+c=5and b= % then
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= 2ac=b(a+c)
16
= 2ac = [EJ(S)

= 2ac=16
Since a? + ¢ = (a +c)?—2ac
=25-16=9

24. The area of larger portion enclosed by curves

y =|x—1] and x2 + y2 = 25 is equal to %(om+B) sq.

units (where o, B are natural numbers), then o + 3
equals to
Answer (77)
Sol. Intersection points of
y =|x—1] and x? + y? = 25 are (-3, 4) and (4, 3)
I\y
y=x+1
(-3.4)

y=x-1
(4,3)

A 4

(1,0)

x2+y2=25

4
A=25n- I(«/ZS—XZ —|x—1|)dx

-3
o[ L V25 + Bein1X ] (542
=25xn [ZX 25-x° + 2sm 5L+ 8+2

25

:25n+2—5—(6+—sin1ﬂ 25
2 2 5

+6+ —sin1§)
2 5

s 25 12 25 75m 1
the value of a2 + c2 is equal to et e T TS
Answer (9) 1
Sol. Clearly 1 satisfy = other root is also 1. = 2(7575 +2)
c(a-b) =1 (using product of roots) = a=75p=2
a(b-c) a+p=77
= c(a—-b)=ab-c) 25.
a a a
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