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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. The 3 digit numbers which are divisible either 3 or
4 but not divisible by 48

(1) 414 (2) 420
(3) 429 (4) 432
Answer (4)

Sol. No’s divisible by 3 = 300
No’s divisible by 4 = 225
No’s divisible by 12 = 75
No’s divisible by 48 = 18
Total no’s = 300 + 225 - 75 - 18
=432

2. The letters of the word GHOTU is arranged
alphabetically as in a dictionary. The rank of the
word TOUGH is

(1) 84 (2) 79
(3) 74 (4) 89
Answer (4)
Sol. GHOTU
G____ 24
H____ 24
oO____ 24
TG___ 6
TH___ 6
TOG__ 2
TOH__ 2
TOUGH 1
=89
3. jm—xdxequals
12
T 1L
(1) Elnz 2 Zlnz
(3) mIn2 (4) In2
Answer (1)

4. Shortest distance between lines:

X—1:2y—2=z—3 and x—2:y—1:z+2 is
2 3 1 3 2 4
13 15
1) = 2) ——
\165 165
18 19
3 Y—= 1) —
> \165 ) V165
Answer (1)
“Sol. Lines are
x-1 y-1 z-3 X-2 y-1 z+2
2 3 1 3 2 4
2
ij oK
— 3 a~ * ~ 1
b, =2 = =i(4)-jB)+k|-=
by x b, 2 (4)-i(5) [J
3 2 4
(o) (s xba) (-] i -si -
:4+§:E
2 2
13
2 3

Shortest distance =

,/16+25+% /165
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5. R={(a, b):2a+ 3bisdivisible by 5 and a, b € N}
is
(1) Transitive but not symmetric
(2) Equivalence relation
(3) Symmetric but not transitive
(4) Not equivalence
Answer (2)
Sol. Let(a, b) e R
f(a, b) =2a + 3b
For Reflexive
f(a, a) = 2a + 3a = 5ai.e, divisible by 5
= (a,a)eR
For symmetric
f(b,a)=2b +3a= 5&@‘(2?_#3*3)
divisible ~ divisible
by 5 by 5
f(b, a) is divisible by 5
= (b,a)eR
For transitive
f(a, b) = 2a + 3b is divisible by 5
f(b, ¢) = 2b + 3c is divisible by 5
= 2a+ 5b + 3cis divisible by 5
So, 2a + 3c is divisible by 5
= (& c)eR

6. (~A)vBisequivalentto

(1) A>B
(2 Ao B
(3) ~AAB
(4) B—> A
Answer (1)
Sol. Making truth table
A B ~-B | (~A)vB| A>B
T T F T T
T F F F F
F T T T T
F F T T T

The truth table clearly shows.

(~A)vB=A—>B
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2(.4

7. Thevalueofj t6+1 dt =
1 t” +1
2

D) tan 12 +tan18 + %

tan +—tan -
@) 2tan12+2tan"lg_ 2"
3 3

3) 2tan12+ %tan‘1 8+ %

(4) 2tant2- %tan_l(S) + %

Answer (2)

2.4
Sol. = t6+1dt
1t +1

2

(t4 +1)(t2 +1) . 28 +1+t2(t2 +1)
t =

(R W R CE

3t2dt
t6+1

Q.
—

+

R
3

,_,
N
+
|_\
N|Rre—N

2 1
=tan*1ql-+—¢an*1@3)
173 1

2

= (tan‘l 2—tan™t [%D + %[tan‘l (8)- tan‘l(én

= (tan‘1 2-cot™? 2) + %(tan_1 8- cot‘18)

—tant2- E—tan_lz +E tan18— E—tan_18
2 3 2

T T

6

= 2(tan’l 2) + %tan’1 8

= 2tan‘12+gtan‘18—ﬁ
3 3

8. Area of region
|cosx —sinx| <y < sinx for xe (0, n/2) is

1) (—1+ 2\/5) sq. unit

(2) [1—%} sqQ. unit
3) (\/§+1— Zﬁ) Sg. unit

(4) (\/g—«/f) sqg. unit

Answer (3)
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Sol. A= jglz(

sinx—| cos x —sinx |)dx

Where 0 =tan™ %

nld , . .
j (sinx —cosx + sinx dx +
9

/2, . .
J (sinx +cosx —sinx Jdx
/4

—2c0s X —sin x|“/4 (l— ij

2
1 . 1
= - \/§+——2cose—smej+1——
2% &
1 . 1
—2 -—=+(2c0sO+sin0)+1-—
% RN
= 1-2y2+42.2
N f
= J5+1-22
9. For solution of differential equation
xlnx3y+y—x Inx,y(2) =2 then y(e) is equal to
2 2
e e
1) 1+— 2) 1-—
1) 2 2 G
2 2
e e
3) — 4) 1+—
3 5 (4) >
Answer (1)
Sol. xInxd—y+y=x2Inx
dx
dy Yy
dx xInx
1
ILF = eIX'nX ¥ _ ghninxg = Inx |

Solution of equation is
y(IF) = [x|Inx | dx

y||nx|—||nx|X2 x° +cC
2 4

[x=2],2/In2[=|In2}- 2~ 1+c

c=1

&
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10. Letf(x) =x?+2x+ 5 and a, B be roots of f[t}j =0,

thena + f =
-2
1) — 2) -2
@ s @)
5 -5
3) — 4) —
©® 5 @ -
Answer (1)
Sol. f(x) =x2+2x +5
f(}jzo = i+E+5:O
t 2t
= 5t2+2t+1=0 [t=0]

This equation has roots a and B.
-2
a+pB=—
b 5

11 If x—1:y—2:z+3
2 3 1

the lines

Xx-11 y-9 z-
R\
perpendicular  distance

3x+2y+6z2=101is

of p from

2 3
1) — 2) —
(2) 4 (2) Z
4 5
3) — 4) —
(3) 7 (4) 2
“Answer (2)
Sol. Given
I_1Ex—1:y—2:z+3:k
2 3 1
x-11 y-9 z-4
and L, = = = =
2= 2 3 !

Finding intersection, we get A =1, p=-2

p=(35 -2)
Distance from given plane = 9+10-12-10
9+4+36

4

12. If cos®2x —sin

VX € R, then the range of A is

o4 @l

3) 0,2 (4) None of these
Answer (2)

X —2C0s? X = A, has a solution

and

4 intersects at point p, then

plane

3

7
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Sol. cos?2x —sin® x —2cos? x = A

2
= (cos2 X — sin? x) —sin*x-2cos®x =\

— 3cos?x—4cos?x=»

2
= 3 (coszx—gj —ﬂ =X\
3 9

4
N = —
min 3

7‘max =0

Ae [—ﬂ O}
3

13. é=9ih+212,5=ih+jA+I2 and 6=7f—3f+2|2 are
three given vectors. Let there be a I such that

(fxb)+(bxc)=0 andr -a=0 then r-c is

280
(1) ETE (2) 28
279 290
Ry ETY
Answer (1)

c-at+tib-a=0

67+ (11)=0
5 87
11

_ 682-402 280
11 11
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14. For observation set x data obtained is

x,={11,12,13, ...41}
For another observation set y data obtained is

y, = {61, 62, 63, ...91}

Then value of X +y + o where X,y are means of

respective data set while 62 is variance of combined

data is
(1) 801 (2) 754
(3) 807 (4) 774
Answer (3)
31114 a2) L
Sol. Xx=2 - =x52-26
31 2
361491 L
y=2 - >x152=76
31 2
o2 wx2 + zy? _(in +Eyi)2
62 62

(@12 +12% ..+ 41%)+ (612 +62% +...+ 917

) 2
52 —(51)

(41-42-83 _10~11-21J+(91-92»183 _60-61-121
6 6 6 6

)

62

_(41.7-83-11-35)+(91-46-61-10-61-121)

2
o —(51)

_ 23436 +181536

2
& —(51)

= 3306 — 2601 = 705

2

X+y+o
=26+ 76+ 705
=807
15. If curve represented by y =ﬂ passes
(x=3)(x-2)

through (1, —3) then equation of normal at (1, —3) to

the curve is given by
(1) 2x+3y=-7 (2) 3x-2y =9
(3) 3x-4y =21 (4) x-4y =13

Answer (4)
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Sol. If passes through (1, —3)

_ 1-a
RETE
a=7
f’(X):(x—3)(x—2)—(x—7)2(2x—5)
(x=3)(x-2))
fr(1 =2—18=_4
" (2)°

Slope of normal =
Equation of normal
1
+3=—(x-1
y+3=2(x-1)

or 4y+12=x-1
or x—4y =13
16.
17.
18.
19.
20.

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 decimal notation,
truncated/rounded-off to the second decimal place; e.qg.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the

mouse and the on-screen virtual numeric keypad in the

value (in

place designated to enter the answer.

21. Find the number of four-digit numbers N such that
GCD(N, 54) =2

Answer (3000)

Sol. N should be divisible by 2 but not by 3.
N = (Number of numbers divisible by 2) — (Number

of numbers divisible by 6)

_ 9000 9000

2

= 3000

22. If f(1)+2f(2)+3f(3)+.....+nf(n)=n(n+1)f(n)

1 1
df(1)=1 th =
and f(1) =1 then -2 022) * T (z028)

Answer (4050)

Sol. f(1)+2f(2)+.....+nf(n)=n(n+1)f(n) ...()
£(1)+2f(2) +..+0f (n)+ (n+1)F (n +1)
= (n+1)(n+2)f (n+1) (i)
Using (i) in (ii),

n(n+1)f (n)+(n+1)f(n+1)=(n+1)(n+2)f (n+1)

n
f 1)=——-ofF
= f(n+1) 1 (n)
f(1)=1
1 1 1
f(2)==,f(38)==, ..uf(n)==
= 1(2)=21(3) =3, e (1)
1 1
4 =2022+2028 = 4050
f(2022) f(2028)

23. Aline x + y = 3 cuts the circle having center (2, 3)
and radius 4 at two points A and B. Tangents drawn
at A and B intersect at (o, B). Find the value of
4o — 7.

Answer (11)

Sol. The given line is the polar of (o, B) w.r.t. given circle
Circle : x2+y2—4x—-6y—-3=0
Chord of contact :
aX+By—-2(x+a)-3(y+p)-3=0
(@=2)x+(B-3)y—(20+3p+3)=0
But equation of chord of contact is
Xx+y-3=0
Comparing the coefficients,

a-2 _p-3_ —(2a.+3p+3)
1 1 -3

= a=-6pB=-5

= 40-7p=11
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24. Consider a sequence a,, a , a, given by

5 eeees
a, =a_1+ 2”’1,a1 =1 and another sequence

given by b, =b,_;+a,_4, by =1. Also

0 p 0 |, . .
P=> e andQ = ZF then 27(P — 2Q) is
n=0 n=0

Answer (07.50)

1
Sol. a, —a =2 b, —b, =a,

ag—a, =22 [b3-by=a

n-1
ah—a,1=2 "|b,-byg=2ay4

a, =2"-1 b,=2"-n

020 _p ~2n
] 2n 2”—1

P-_2Q=

10
- 2(1—5—”}10—521
] 2n 2n
Let S :E+£+i+...+L
2 22 28 2"
2 22 23 o 2n 2n+1

S 1 1 1 n
—=|=+t=+.+—|-—
2 2 22 2n 2n+1
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gi@n_ J n

2 1
2

n
- S=2{1—(3j —LJ
2 on+l

B 2n+1

10
) 1_(lj N 2(1_2]
12
P-20-10-5 x 2[1_ﬁ]
120 60
=10-10+ ; = Zﬁ
= 27(p-20)=2
=07.50
25.
26.
27.
28.
29.
30.
a
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