#1612948
Topic: Arithmetic Progression

! ! ! + ! 2 +...+ 1+ 2 + + ! ﬂse ual to? (where
3 3 100 3 100] 3 100] 7 3 100

A —132
C —134

D —131

Solution

1 4 -1 1 n -1 2 n 4 1 99
3 3 100 3 100 7 3 100

=(-1-1-1—...... 67imes )+(—2 —2—2—....33times)= —133.

[ ] denotes greatest integer function)

#1612955
Topic: Integration by Parts

228 —1
dx is equal to?

t+z
3
1
lnm+ ‘+c
3
+1
B lnx 5 ‘+C
T
1. |23 +1
C
Eln = ‘Jrc
1 41
D —lni + '-‘rc
2
Solution

22° — 1 2z — 32
/ ? d;v:/udz:ln(mz+m’l)+c:ln(z3+1)—lnz+.c
itz 22 +z7!

#1612961
Topic: Definite Integrals

/2

cot

If/ ———dz = m(w — n) then the value of mn is?
0 cot z + cosecx

A 1
2

B -1
c 1!
2
[o]
Solution
/2 cot z /2

/ T e / _cosz 4

0 cot x + cosecx 0 cosz +1

/2 2 cos? r_ 1

/2 1
:/ 42zdx:/ (17—5602 E) dx
0 2 cos? 3 0 2 2

/2 1
:(z—tani) :I—lz—(w—Z)
2/0 2 2
mn=—x2=1
#1612963

Topic: Truth Tables

Letp — (~ qV r)is false, then truth values of p, q, r are respectively.

A FTT

B TFT



#1612973
Topic: Applications of Dot Product

IfG =33 + 23’ + 2lAcanquJ =i + 23’ — 92k Then a vector of magnitude 12, which is perpendicular to both @ +Eand a— B is?

A 4Q2i+25+k)

4(2i — 25— k)

C  4(i-2j—2k)

D 4(2i+j+2k)

Solution
. N LA L
Required vectoris 7 = A((@+b) x (@—b)) =A|4 4 0|=A(16¢i —16; — 8k)
2 0 4
=7 =8A(2i —2j— k)
= |F| =[8A|-3
=8\=14

#1612983
Topic: Chords of Circle

There are two orthogonal circles with radii 5 and 12 units, then the length of their common chord is?

A 0
13
13
c
13
p 20
13
Solution

C1Cy = /122152 =13

1 1 AB
A f AA =—-:125=—-13—
rea o C1Cy 5 5 3 3 3

120
= AB= EES units.

#1612987
Topic: Combination

The coefficient of '8 in the expansion of (1 +z)(1 — 2){(1 + z + x2)? Jis?

B 126
C —42
D 42

Solution



Coefficient of '8 in (1 + 2)(1 — z)°(1 + z + 2?)°
=Coefficient of 2% in (1 — )2{(1 — z)(1 + = + z2)}°
=Coefficient of z'® in (1 — 22)(1 — z%)°

=9C;=0=284

#1612990
Topic: Solving Quadratic Equation

—5m b5
Find the number of solutions of the equation 1 + sin* z = (cos 3x)2in the interval {Tﬂ7 _ﬂ}

2
A 3
B 4
5
D 6
Solution

1+sin* 2 = cos? 3z
N — ——
>1 <1
Hence for equality to hold sin*z =0&cos’ 3z =1
sinfz=0
=z =—2m -0, 27

All of which satisfy cos? 3z = 1 = 5solutions.

#1612993
Topic: Functions
2

It f(x) = tan 2, g(z) = V@ h(z) = 1;22 and ¢(z) = (ho(gof))(z). then ¢ ( = ) is equal to?
A tan s
12
B tan Im
12
C t =
an T
IE' 11w
tan ——
12
Solution
¢(z) = (ho(gof)(z) = h(v/tanz) = ¢(z) = 1-tanz tan(g - m)

) (g) :tan(% — g) :tan(—l—g) :tan%

#1612999
Topic: Area of Bounded Regions

Area of the region bounded by 3% < 4z, z +y < 1,z > 0,y > (s av/2 + b then value of g — bis?

A 4
]
C 8
D 12

Solution



Let P be the point commonto z +y = 1& y? = 4z

Soy?=4(1-y=y>+4y—4=0
—4+./16+16

VST

=>=-2+2/2

Hence P(3, —2v/2, —2 4 2v/2)

Hence started area = Area of region (OPN)+ Area of (AOPQ)

3-242 1
= /O 2/zdz + 5[—1 - (3-2v2)?
=2 i nE-2va) 4 S VI 1P

4 20 28 8 10
=—{-7T+5vV2}+2(3-2V2) = ——4)V2+6 - —=_v2- —
3 3 3 3 3
8 -10
Hencea = —,b= —
3 3
Soa—b=6
P
h O\ N QN -
#1613000

Topic: Arithmetic Progression

Inan AP. Sy = 16, S¢ = —48where S,, denotes the sum of first n term of A.P), then Sj is equal to?

A 320
—320
c 280

D —280
Solution

4
Si=5(20+3d) =16 = 20+ 3d =38

6
S5 = 5 (20+5d) = —48 = 20+ 5d = 16

10
s.d=—12and a = 22, Now S19 = 7(44 —108) = —320Ans.

#1613001
Topic: Equations of Ellipse

For an ellipse 322 + 4y2 =12 A normal is drawn to P which is parallel to the line 2z + y = 4 If tangent at P passes through (4, 4) then length PQ is?
5
2
m
2
c 5
2
D 55

Solution



A By
Equation of ellipse is T + 3 =1

Normal at P(2 cos 6, /3 sin 6)is 2z sin @ — /3y cos § = sin § cos fhs normal is parallel to 2z + y = 4
= %tan 0=-2

= tan = —,/3(1)

Tangent at P(2 cos 6, 1/3 sin )is

V3 cos 0 + 2ysin 6 = 2/3

Passes through (4, 4)

= 4+/3 cos 0+ 8sin 6 = 2,/32)

by (1) & (2)
g 2"

3
=P <71, ;) & Q(4,4)

#1613002
Topic: Mean

fay,x,...... zy0are 10 observations, in which mean of 21, 2, 3, ¢4is 11 while mean of 5, x¢, . . . £19is 16. Also x% + m§+, .. zfo = 2000then value of standard

deviation is?

Solution

2&@%):(”

g

10 10

Now x1 + ©2 + x3 + x4 = 44& x5 + 6+ ... +T10 = 96

, 2000 ( 140

2
H == (=) =200-196=14
ence g 10)

Hence o = 2

#1613004
Topic: Combination

There are 31 objects in a bag in which 10 are identical, then the number of ways of choosing 10 objects from bag is?

B 220 1

c 220 11

D 2%
Solution

1
A0y +2C, +21Co+. . ... +210y = - = 220

#1613005
Topic: Locus and Its Equation

If |z — 1| = |z — i[then locus of z is?

A A circle of radius 1

) 1
B A circle of radius 3

A straight line passing through origin with slope 1



D A straight line passing through origin with slope —1

Solution

letz =z 41y

Now given |(z + iy) — 1| = |(z + iy) — 4|
= (z -1 +y*=2"+(y—1)°
=>z=y

Hence (3) is correct.

#1613007
Topic: Probability

Three vertices are chosen from the vertices of a regular hexagon, then the probability that they will form an equilateral triangle is?

A 1
5
1
10
c 2
15
p 2
5
Solution

Choosing vertices of a regular hexagon alternate, here A1, As, Asor Aa, A4, Agwill result in an equilateral triangle.

2 1
Hence required probability = — = —
6C. 10

3

As Ay

#161301
Topic: Variance and Standard Deviation

k
If expected value in n Bernoulli trials is 8 and variance is 4. If P(z < 2) = Tthen value of k is?
2

A 1
137

c 136

D 120
Solution

Let number of trials be n and probability of success =p, probability of failure =q
Givennp = 8, npg =4

1 1
= q=5,p=n=10sptg=]

6C)+1C +15C52'% 1+16+120 137

Ha<2) - =

Hence (2).

#1613014
Topic: First Principle of Differentiation
dy

d2
e¥ + xy = e then ordered pair | —, _y aty =1,is?
dz’ dz?




Solution
y=1=z=0

dy dy
y_J - =0
€ dx +$dw ty

d d; 1
e 10 Yo 2
dzz e

d%y dy) d’y  _dy
Y Y(—=) +z—+2—=0
dz? (dx dz? dz
z=0,y=1=

2 2

Y 1
e—te(—=] +0+2(-=)=
(1) voen ()
dy _ 1

dz? €2
#1613016

Topic: Direct Method

n n

If « and (3 are the roots of the equation 37522 — 25 — 2 = ( then the value of lim (Z o+ Z ,BT> the value of is?
n—o00 y-:l

r=1
o
248

B 1T
348
c 2
358
p 1L
348
Solution

Both roots lie in (—1, 1) hence sum of given series is finite
. ( a , B ) _a(l—f)+A(1—a)

l-a 1-8 1-a)(1-5)
(a+B)—2ap 25—-2(-2) 29

"1 (atP)raB 375-2-2 348
a

n—00

375x2-25x-2=0

#1613018
Topic: Trigonometric Functions

(12 .13

sin — | —sin — | is equal to?
13 5
2 65

B m—cos ! ﬁ
65

Solution

L q 12 .13 .4 (12 4 3 5 .1 33 m 4 33

sin”" — —sin™' — =sin . =) =gin ! 22 = D _os oo
13 5 13 5 5 13 65 2 65

#1613028

Topic: Higher Order Derivatives



A ladder is 2m long has lower end on the ground and the other end in contact with a vertical wall. The lower end slips along the ground. If upper end is moving downward at tt

rate of 25 cm/sec and when upper end of ladder is 1m above the ground, then the rate at which lower end of the ladder is sliding on the ground is?

V3
2

B 2
V3
c 2
V3
p
V3
Solution
dx dy dx y dy
lryl=d=20— 42— =0=> —=-=. 2
rry ST T . z dt
Wh dis1 b th d dz L 25 % /
en upper end is 1m above the ground, — = — — - 25 = ———cm/sec.
dt V3 3
2
y
=
X
#1613036

Topic: Functions
Consider f(z) = zvkx — a2 for z € [0, 3] Let m be the smallest value of k for which the function is increasing in the given interval and M be the largest value of f(z) for that

value of k. Then ordered pair (m, M) is?

A (3,3V3)

B (5,3v/3)

C  (3,5v3)
(o] @svm
Solution

f(z) =zvEkx — 22
f'(z) = VEz — a7 + (k—2z)z _ 2(kx — &*) + kz — 22° _ 3kx — 4a? _ z(3k — 4z)
2vkz — 2% 2vVkx — z% Wkr — 22 2vVkz — 22

for increasing function for f'(z) > 0Vz € [0, 3]

= kz — 2 > 0,Vz € [0,3pnd z(3k — 4z) > 0,Vz € [0, 3]
=z(z—k) <0,Vz € [0,3pnd (4= — 3k) < 0,Vz € [0, 3]
k>3andk >4

=k>4

=>m=4

maximum (f(z)) when k = 4is 3v4x3-3 = 3V3=M
9m, M) = (4,3+/3)

#1613050
Topic: Operations on Matrices
let A+ B = [z 31 } where A is a symmetric matrix and B is a skew symmetric matrix, then A x Bis equal to?
A 4 2
1 4

=[]



Solution

2 3
A+B= = Rsay)

{5 71}

P+ PT p-pT
Now A = + & B=

([i —31}7{2 —51}):{(1) 701}
=an=([3 4][0 3))-

#1613053
Topic: Equation of Hyperbola
1,2 yZ
In what ratio, the point of intersection of the common tangents to hyperbola T~ 5 = land parabola y2 = 12z, divides the foci of the given hyperbola?

A 3:4
B 3:2
5:4
D 5:3
Solution

3
Let equation of common tangentis y = mz + —
m

2
. (i) =1m?-38
m

=>mt—8m?-9=0
2

=m? =
=m =43
.".equation of common tangents arey = 3z + 1& y = —3x + 1
3 1
.ps_ T35 s
TPSTT 1 . 4
——+3
3 +
® ® .
S’ P S(3.,0)
#1613058

Topic: Introduction

If y = sin z - sin(z + 2) — sin? (x 4 1)epresents a straight line, then it passes through?

A I and Il quadrant

B I, Iland Il quadrant

C 1, 1, IV quadrant
IE' Il and IV quadrant
Solution

1
y=sinz-sin(z +2) —sin’(z + 1) = 5{2 sin(z + 2) sinz — 2sin?(z + 1)}
1
= E{COS 2 — cos(2z +2) +cos(2z +2) — 1} = —sin®> -1 < 0

Hence the line passes through Il & IV quadrant.

#1613067
Topic: Operations on Vector

Letg = )\% + 35 = )\3' + IAcand ¢ = { + 3 + )\I}are co-terminous edges of parallelepiped then the value of X for which the volume of parallelepiped is minimum, is?



X
V3
B __L
V3
c 0
b L
V2
Solution
A1 0
v=[abd]={0 A 1|=AA-1)-1-(0-1)=X-A+1
11 A

Whose minimum value occur at A = —.

#1613073
Topic: Position of a Point w.r.t Ellipse

1
Let a curve satisfying the differential equation y2dz + (z — —> dy = Owhich passes through (1, 1). If the curve also passes through (k, 2), then value of k is?
Y

A

+
Sl= sl sl sl

+

!
N = N w No|w N =
|

N dzx n T 1
dy y*  y?
1
Integrating factor (LF)=e ¥
1 1

Put—— =y
Y
z. et :/et(ft)dt
=z =—(t.e—¢€)+ec
1

1 —
szr=1+—+ce¥
Yy

it passes through point (1, 1)

1
.= ——
e
Equation of curve is
1
1 — -1
z=1+——eY
Yy

It passes through (k, 2)
1

1 —_

N w

#1613081
Topic: Definite Integrals

f(@) 1
If/ 4z®dx = g(z)(z — 2)if f(2) = 6and f'(2) = — then find lim g(z).
0 48 T2

=]

B 17



C 20

D 19
Solution

Answer: 1 or Bonus

f(=)
/ 4z3dz = g(z) - (z — 2)

0

4
" ooy - U@
4 3 ’
lim g(z) = lim () 11m4f (@)1 ):4><63><i:18
z—2 zf?;) z—2 z—2 1 48
/ 4z3dx
But g(z) = OzT is not N fromas f(2) = 6.

Note: As per data received from the students we believe it will be Bonus.



