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PHYSICS

Question: A balloon is rising up with constant velocity of 10 m/s. At a height of 75m, a small
stone is dropped from it. At what height from the ground would the balloon be, when the
mass reaches the ground?

Answer: 125 m

Solution: Let the stone take time t in reaching the ground

Initial velocity of stone u =+10m/s

Acceleration =—g =—10m/s’

Heighth=-75m

—?521{){—%x10x£1

= —]5=2¢-¢
=2 -5t+3-15=0
=t =35sec

In this time balloon will move up by 10x5=50m

Height of balloon from ground 75+50=125m

Question: For the force equation /' = A4 cos(Bx)Jr Cs;in(Dr) . Find dimensions of %?

Options:

(a) M'T™!

(o) M'LT

(c) M'T’

(d) M'T”

Answer: (b)

Solution: F = Acos(Bx)+Csin(Dr)

Bx and Dt will be dimensionless

1 0 yp=lmni 1 0 pl—1
So, [B]:m:[M L'T’] and [D]:m:[m’ L]

As cos and sin function is dimensionless, so A and C will have dimensions of force




[4]=[C]=[MLT™]

o] Lo g

= [MLZT*]

uestion: A particle starts from rest with acceleration a = et + 1" where ¢ and £ are
p

constant. Find its displacement between t = 1 and t = 2 seconds.
Options:

(c) Ta+5p
(d) None
Answer: (b)
Solution:

Given, a =qt + fft’

dv 5
=—=at+ 8t
dt P

:Idvzjardr+_[ﬁr2 dt

Ev:a_ﬁ+ﬁr
2 3

+c

Att=0,v=0
=0=0+0+c¢
=c=0

2 3
podx_at” Bt
dt 2 3

3 LD 3
de= {2 [P 4
j I : r+J]' S




M:?_CZ_F@

6 12
m:‘?_a_kﬁ
6 4

Question: If velocity of photon is C and that of electron is v, then find the ratio of KE of
electron to photon if their de-Broglie wavelength is same.
Options:

(a) 2
v

Byl
-

V
(CJE
B

(JC

Answer: (c)
Solution: Given, 4, =4

h 5
A =—...
Comv (l)

Kinetic energy of photon = oe

>4|

4
p—
o
=
G

Kinetic energy of electron = (r;i;) = pE Em} ...(1ii)

(K-E),, _hC_ A(2m)
(KE) A i

& &

2. (2m)C
h

From eq. (1)
_2mC _2C

myv v




Question: Two soap bubbles of radius Ri and R> combine isothermally to form a new soap
bubble. Find the radius of the new soap bubble formed
Options:

R +R,

(a) —g

(b) JRR,
RR

(C) 1™ "2
R +R,

(d) (R’ +R;

Answer: (d)
Solution: Radius of first soap bubble is Ry

Radius of first soap bubble is Rz

4T 4 e
Let, B=—7yF = grrRl" , be the excess pressure inside first soap bubble and volume of first

soap bubble respectively.

AT 4

P=—V= EER;’ be the excess pressure inside second soap bubble and volume of second

2

soap bubble respectively.

P= 4%, V= §ER3 be the excess pressure inside new soap bubble, volume and radius of new

soap bubble respectively.
The two bubbles combine isothermally, hence
PV =BV, +EY,

E(iﬁﬂ3]=£ iﬁ'ﬁf]+4r i;i‘f\’_;‘
R\3 R 3 R, 3"

R*=R'+R;

1

R=\R +R;

Question: Two dipoles p1 and pz are perpendicular to each other, are placed in a uniform
magnetic filed such that p1 makes an angle of 37° with field. Both dipoles experiences same
torque. Find ratio of their dipole moment.

Options:

4
(a) 5

3
(b) 3




@2

5
4
d) =
(d) z
Answer: (a)
Solution:
p2 I:,I bE
-\ /v ’
53' 37 >
>

Torque = Px E = PEsin@
Torque on dipole one 7, = A x E

= PEsin37°

:P]ExE
5

Similarly 7, =P, x E

= P,Esin (90+3?°)
=FEcos37®

)

Question: If X and Y are two vectors, such that ‘X‘:‘f‘&[)?—?|:1(}|,f+f

,then. Find

the angle between X and ¥
Options:




Answer: (b)

Solution: | X|=|¥|= 4

|)?—17’\ =10[X+7|

X?+Y?=2XY cos@=100( X +¥* +2XY cos0)
A+ A4 =24 cos 0 =100( 4> + A* + 24" cos 6)

2A4° =247 cos @ =2004" +200A4" cos @

19847 =—-202.4" cos @

0059:_—9(}

Question: A disc of radius 2 metres and mass M, is rotating with 200 rpm. Find the torque
required to step the disc in 10 seconds.
Options:

(a) 4)TTMSI units
(b) 2JrTMSl units
(c) %Sl units

(d) SJ‘TTM SI units

Answer: (a)
Solution:

R=2m, mass = M




w, =200 rpm =200 x Do 2O—ﬂ'ra{]ﬁsm’:
30 3

w=0
t =10sec
w=w, +al
0=227 1 4(10)
2
@
3
Torque(z) =la;1 = MR =2M

dzM .
= - units

Question: A wire of 16 ohms is bent to form a square. Now a cell of 9 volt and internal
resistance 1€ 1s connected across one of the sides. Find the potential difference across the

diagram of the square.

D C
R
R R
> >
R
A ——wWwwWwW——B
|1
1
9V, 1Q
Options:
(a) 8V
(b) 5.5V
(c)6.75V
(d)3.5V
Answer: (c)
Solution:

R=16Q




2
AW
Ril
AMA,
——I| -
gV 10

R =R =R, =R, =4Q
R, =3Q+1Q=40
R, =4Q

Using ohm’s law, V =R

0=1Ix4
IZEA
4

I is the total current flowing across circuit voltage across internal resistance = /R’

:gxlzg\f
4 4

. 9
Voltage across square diagram =9 -3

=6.75V

Question: If o

mn

is the minimum deviation through a prism and u is refractive index and A

is angle of prism, then
Options:
Sin (§n1ln )

(a) u :—A
sin(—-)
2

- {A—i_é‘mm )
s51n ?
(b) p=———+

=g




ol

= .(A+amj
S|, —

2
(d) None of these
Answer: (b)
Solution:

Formula for refractive index of prism.

. [ A+6, ]
sin
N 2 J

—wd)
sin
2
1

Question: A radioactive nucleus decays so that after 30 years, only % of the initial sample is

active. What is the half life of sample?
Options:

(a) 20 years

(b) 10 years

(c) 40 years

(d) S years

Answer: (b)

Solution:

th
F of the initial samples is active after 30 days.

3
So, L [lJ
8 \2
i.e., it required 3 half life for this.

3 half life = 30 days.
So, | half life = 10 days

Question: For an amplitude modulated wave, message signal peak voltage = 20 V, carrier
signal peak voltage = 20 V. What is the modulation index?

Options:

(a) 50%

(b) 200%

(c) 0%

(d) 100%

Answer: (d)

Solution:

Peak value of modulating signal

Modulation index = —=
Peak value of carrier signal




_20 _
20
% Modulation=1x100=100%

|

Question: Two charges of equal magnitude are thrown with speeds ratio (3 : 2) perpendicular
to the magnetic field. If their masses are in the ratio of 1 : 2. Find ratio of the radii?
Options:

4
(a) 3

3
b) =
(b) 2
1
c p—
(c) 3
(d)3
Answer: (b)
Solution:

R= m_; (charges are equal)

R:m‘]v]

1 qB

R:n32v2

2 {?B

R_m v

R, m, v,

ﬁ:lxé ﬂ:landv_]:E
R 22 m, 2 . 2
&3

R, 4

Question: For a certain incident wavelength on a metal surface, the max KE of the
photoelectron is 4.8 eV. If the incident wavelength is doubled, then the max KE changes to
1.6 eV. Then find the threshold wavelength for the metal surface.

Options:

(a) 7750 nm

(b) 775 nm

(c) 77.5 nm

(d) can’t be determined

Answer: (b)

Solution:

he
KE,  =—-
max //11 ¢




KE

=1.6ev=£—¢...(2)
. 24
Multiply equation (2) by 2
1.6x2ev= %—245(3)

eq (1) —eq (3) we get
l.6ev=¢

1240
= nm="775nm

Question: The efficiency of heat engine isé. When the temperature of sink is reduced by

62°C, then efficiency doubles. What is the temperature of the source?
Answer: (T, =372K )

Solution:
Given,
l — 1 _ I:EJ'HLC
6 ?;ourcc
T,
e sink _ E
I;UL[I‘CE 6
Also,
E =1- T;inlc — 62
6 source
62 _ l
source 6
e i =372K

" " 7 source

Question: Two particles having identical masses and changes 2Q and Q are moving with
velocities V and 2V respectively, In uniform magnetic field B. Find ratio of the radius of
circle describe by them
Options:

1
(a) 5
(b)y2:1




1
(c) Z

(d)y4:1
Answer: (c)
Solution:

ml-

=qVB

_mV
qB
R, o VvV _l

==

= 1
R, 20 2V 4

=R

Question: A force (5y+ 4}} displaces a particle from y = 0 to y = 2. Find work done by

force.
Options:
(a) 16

(b) 181
(c)20]
(d)22]
Answer: (b)
Solution:

Question: In an AC circuit having resistance of 10€2, find the time taken by current to reach
RMS value from maximum value. Frequency and RMS voltage of the source is 50 Hz and
220 V respectively.

Options:

(a) 2.5 msec

(b) 5 msec

(c) 10 msec

(d) 1 msec

Answer: (a)

Solution:




V

== e ak

V. .=
rms ‘\/{5

V=V Asin(a}£+%}

pet

“at =0 V=¥

pr.‘ufi :I

For V.

s

ik
===} . coswmf

\/E pea

Question: For both the given circuits, average power dissipated is same. Find @ of the second

|
= CoSwf =—
J2
pra
of =—
4
=(27f)t= =
4
|
= =——=2.5ms.
8f
circuit.
20v = 555 ohm
Options:

(a) 1000 rad/sec
(b) 500 rad/sec
(c) 100 rad/sec
(d) 5000 rad/sec
Answer: (b)
Solution:

For left circuit,

P=20x ? = 80w,

For right circuit,

1‘;'=2'.'J><£><£
z 7=

Z =R +(X, - X.)

R 50

Lol

C 40pF




Equating
400R

2

80 =

2 _ 4005
80

= =5
R =% (Resonance)
1

N LC
B 1
VO.1x40x10™°

=500rad / s

= W=
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CHEMISTRY

Question: What is the correct structure of cytosine
Solution:

NH,

~N

o

Question: Which of the following form interstitial hydride easily?

Options:

(a) Cr

(b) Fe

(c) Mn

(d) Co

Answer: (a)

Solution: These are formed by many d-block and f-block elements. However, the metals of
group 7, 8 and 9 do not form hydride. Even from group 6, only chromium forms CrH.

N
H

Question: Increasing order of Bond order of : 02, 02", 02, 02>
Options:

(@) Oy >0, >0; >0;5

(b) O, > 05 >0; >05
(c) 0; >0,>0; >0;
(d) O; >0,>0; >0,
Answer: (a)

Solution:

Bond order

0, 0, 0, Oy
No. ofelectron 15 16 17 18
25 2 1.5 1

Bond order 05 >0, > 0, > 05

Question: If work done by system is 200 J and heat absorbed is 150 then what is change in
internal energy?




Options:

(a) +50 ]
(b)-501J

(c) 3501

(d) -3501J
Answer: (b)
Solution:

W =-2001
q=+150J
AU=q+w
AU =150 - 200 =-50J

Question: Number of electrons in 4f orbitals of Ho*" (Z = 67)
Options:

(a) 10

(b) 12

(c) 11

(d)9

Answer: (a)

Solution:

HO = 4! 652

H03+ ., 4f~1{)

Question: Match the column

Column I Column 11

(1) Clouds (P) Gel

(i1) Pumice stone (Q) Aerosols

(ii1) Cheese (R) Solid foam

(iv) Shaving cream (S) Emulsion
Options:
(a) () — Q, (ii) — R, (iii)) = P, (iv) — 8
(b) (1) — S, (i1) — R, (iii)) — Q, (iv) — P
(c) (i) — P, (ii)) — Q, (iii)) — S, (iv) = R
(d) (i) = R, (ii) — S, (iii) —= P, (iv) — Q
Answer: (a)

Solution:
Column I Column II
(1) Clouds (Q) Aerosols
(i1) Pumice stone (R) Solid foam
(ii1) Cheese (P) Gel
(iv) Shaving cream (S) Emulsion

Question: S| : Chlorofluorocarbon react in the visible range and Cl radical is formed
S2: O3 react with nitric acid to form nitrogen and oxygen

Options:

(a) S1 is true and S2 is false

(b) S1 is false, S2 is true




(c) Both Statements are true
(d) Both statements are false
Answer: (d)

Solution:

hY CFC+UVY - Cr
S, 0, +NO - NO, + 0O,

Si wrong
Sz wrong

Question: Biodegradable polyamide is formed by which of these two reactant?

Options:

(a) Glycine, amino caproic acid

(b) Vinyl chloride, glycine

(c) Glucose, adipic acid

(d) Adipic acid, Hexamethylenediamine

Answer: (a)

Solution: Nylon 2-nylon 6

It is an alternating polyamide copolymer of glycine (H:N-CH>" COOH) and amino caproic
acid [H2N (CHz)s COOH] and is biodegradable.

Question: Match the column

. Column I1
gef;z(tlh floatation P. Sulphide ore
i1) Reverberator .
E"uznace y Q. Pig iron
(i11) Blast furnace R. Ag
(iv) Leaching S. Blister Copper
Options:

(a) (1) — Q, (i1) = R, (iii)) = P, (iv) — S
(b) (i) — S, (i) — R, (iii) — Q. (iv) — P
(c) (1) = P, (ii)) — S, (iii)) = Q, (iv) = R
(d) (i) = R, (i) — 8§, (iii)) —= P, (iv) = Q

Answer: (c)
Solution:
Colimi T Column I1
(1) Froth floatation ;
iad P. Sulphide ore
(1t) Reverberatory S. Blister Copper
furnace
(i11) Blast furnace Q). Pigiron
(iv) Leaching R.Ag

Question: maleic anhydride can be prepared by




Options:

(a) Heating trans but-2-en-1.4-dioic acid

(b) treating trans but-2-en-1, 4-dioic acid with alcohol and acid
(c) treating cis but-2-en-1 4-dioic acid with alcohol and acid
(d) Heating cis but-2-en-1, 4-dioic acid

Answer: (d)

Solution:

O
COOH
_ﬁ) O
coon 4
L O
Maleic acid

Question: A — B. In this reaction concentration of change B changes by 0.2 in 30 minutes.
Find the average rate of the reaction in moles per litre hour
Answer: 0.4

Solution:
Ra‘[e = AC_ = E
At 05
Al = E =0.5
60

=0.4mol / lit"' . H#"'

Question: [Ba(OH)2] = 5 x 107, It dissociates completely , Find the conc of H30*
Options:

(a) 107" M

(b) 107" M

(c) 107" M

(d) 2x107"°M

Answer: (a)

Solution:

OH |=2x5x10"°
(o]
[OH']zlo'ZM
[H*][OH']:W“*
" _10—14
[H ]_ 1072
[H*]=10"




Question: Which reaction oxidation state gets changed by +5
Options:
(a) C204% to CO2
(b) MnO4™ to Mn2+
(c) Cr207* to Cr*
(d) CrO4* to Cr**
Answer: (b)
Solution:
MnO, — Mr;*z
.7 +

Change by 5

Question: Find magnetic moments for Sc** , V2", Ti**
Options:

() 0,28, 1

(b) 1.5, 0,28

(€)0.3.9.28

@ 1,2.7.3.9

Answer: (c¢)

Solution:

S = d°, u=0BM

VY =>d , u~39BM

Ti** =>d*, u=28BM

Question: Maximum canonical form with 1 pi bond
Options:

(a) COs™

(b) SO3

(c) SOs

(d) O2

Answer: (a)
Solution:

C
o Nor

Question: In Kjeldahl method, 0.8 g of organic compound is used . % of nitrogen come out
to be 46% .the  ml of 1 M H>SO4 used to neutralize NH3
Options:




(a) 15.20 mL

(b) 13.14 mL

(c) 12.00 mL

(d) 7.80 mL

Answer: (b)

Solution:

ldx NxV
w

_14x2xV

0.8
V =13.14mL

%N =

46

Question: Arrange the following in increasing density order:

Options:

(a) Benzene

(b) Chlorobenzene

(c) 1,3 chlorobenzene

(d) 1-bromo-3-chlorobenzene

Answer: (d)

Solution:

Density o< mass

Benzene < chlorobenzene < 1,3 dichlorobenzene < 1 Bromo 3 chlorobenzene

Question: Which compound is most stable?
Options:

(a) [Co(en)2(NH3)2]Cl2

(b) [Co(en)(NH3)4]Cl2

(c) [Co(en):]Cl2

(d) [Co(NH3)s]Cl2

Answer: (¢)

Solution:

[Cn (en), ]C’;"2 chelation

Ligands form more stable complexes.

Question:

CH
1) NaNO,+HCI

NH, 2) H,0

» Product

Options:
(a)




CH

7

CH
(b)

CH,
(c)

CZ HS
(d)

OH
Answer: (¢)
Solution:

NaNO,
NH,

Question: Most acidic amongst these is:

Options:
(a) toluene
(b) butane

"

oh




(c) cyclopropene
(d) cyclopentadiene

Answer: (d)
Solution:
©
D
-H
m
Strongly Aromatic

acidic

Question: Y + aniline reacts to give yellow dye. Find structure of yellow dye

SnClL/HCI NaNO,+HCl
» X » Y
Y+X

» Z (yellow dye)

Answer: (c)
Solution:




NO,
SnCL/HCI
_

N.Cl +

Question:
C=N

S CH3MgBr
—_—
,/ H,O"

X shows
Options:
(a) Ninhydrin test
(b) lodoform
(c) Tollen’s test
(d) Fehling’s test
Answer: (b)
Solution:

NH, N;CIrr
NaNO,
—

X Y

NH

Yellow dye

< ~




CN COCH,

i) CH,MgBr
- > + NH
i) H,O" .
lodoform test
Question: Match the column
Column 1 Column II
(1) Li P. Bicarbonate used in Fire extinguisher
(i1) Cs Q. element in fluid of cell
(iii) Na R. Carbonate that disintegrate
(iv) K S. Forma unstable compound with I
Options:
(a) (1) — Q, (i1) — R, (iii)) = P, (iv) — S
(b) (i) — R, (i1)) — S, (ii1)) — P, (iv) = Q
(c)(i) — P, (i) — §, (iii)) = Q, (iv) — R
(d) (i) = R, (ii) — S, (iii) = P, (iv) —» Q
Answer: (b)
Solution:
Column 1 Column II
(i) Li R. Bicarbonate used in Fire extinguisher
(i1) Cs S. element in fluid of cell
(iii) Na P. Carbonate that disintegrate
(iv) K Q. Forma unstable compound with I
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MATHEMATICS

Question: Real solution of x* —|x‘ -12=0

Options:

(a) 1

(b) 2

(c)3

(d) 4
Answer: (b)
Solution:

(‘.‘f[—4)(|xl+3):0:>‘x|:4:>_x'=i4

Number of real solution is 2

Question: M “F ="P__“C =" . Find#

r+l? r

Options:
(a)
(b) 2
(c)
(d) r—1
Answer: (b)
Solution:
| !
0 JO N S
(n=r)t (n-r-1)!
! [
" = n! = n!

’ Tt (n=r)t (r=D)E(n-r+1)
r=n—-r+l=>2r=1+l+r=r=2

Question: y = p(x) & v= q(x) are lines can be written as (y—p, )(y—q, ) =0, then find

angle bisector of x” —4xy—5y" =0
Options:

(@) x* +3xy—»* =0

(b)

(c)

(d)

Answer: (a)

Solution:

x_ i
Equation of angle bisector is =




Sx+1, x<2
Question: If f(x)= j‘(5+|l—f|)d1 5
L]
Options:
(a) f(x) is differentiable ¥V xe R

(b) j(x) is continuous at x =2 but not differentiable at x =2

(¢) f(x) is continuous at x=2 but not differentiable at x =1

(d)
Answer: (b)
Solution:

S5x+1, X2

T2 (s5p-d)ar, 22

f(2*)=J(6—z}dr+j(z+4)dr

0

£ )2t e | = e X~ 4
212 272 2

1
2

f(2+)=%+4x+l
£(27)=r(2")=11 (continuous)
f'(z_ ) =5, f'(2* ) =6 (not differentiable)

Question: Ilog(x ++/x° +l)dx

—1
Answer: 0.00
Solution:

1 :JL]0g(x+ﬁ)dx:jlog(—x+ﬁ)dx

_|1 =1
21:jlog1dx
-1

=71=0




Question: If P = then P*" =7

b | = =

Answer:
Solution:
1 0

PS_-}OIO_IO
|l 732
. 2 3

1 0
P

o=

a.bl=1

Question: If |d|=2, Ib| =5,

Answer: 6.00
Solution:

|Ex5‘:‘a_“5|sin€

.%Ix?;‘:S,then

4
::-sian?:—:.‘»c[:)sé':E
5 5

‘5-5‘#5”5'(:030:6

SINX COSX COSX

. 4 T : : .
Question: If 1 e ot 7 cosx sinx cosx|=0, number of solutions = ?
COSX COSX sinx
Answer: 1.00
Solution:

SINX COSX COSX
cosx sinx cosx[=0
COSX COSX sinx
R —->R~+R +R,
1 1 1
(sinx+2cosx)cosx sinx cosx/=0
COSX COosSx sinx
C,—=C,-C; C,—>C,-(




1 0 0
(sinx+2cosx) COSX SinXx—cosx 0 =0
COS X 0 sin x —COS X
= (sinx+2cosx)(sinx—cosx)=0

= tanx =1 = 1 solution
= tan x = -2 = 0 solution
Total 1 solution

T
uestion: cot| — |=7?
% [24]

Answer:
Solution:

cot(%} = cot(7.5)= cot[g)

1+cos(15) =1+ cos (45-30) = H[L)(ﬁ]{_l_](ij: S+1+242

2 EDAN O/ A
sinZIS:sin2(45—30):(fv/_§1J :4—5\/'5:2—4@

2 E]_ l+c:c:~515_(l+-::c;s15);I _(2\5+«ﬁ+1)2 ~ (Z\E+\f§+1)z
. (2 " l-cosl5  sin’l5 S[ﬁJ RN
4
cot(is]:(2ﬁ+\ﬁ+l):(2ﬁ+\f§+l):(2ﬁ+ 3+1)(\/§+1)=\/€+\/§+\/§+\/§

V4-23 V3-1 :

2

Question: Equation of circle Re(zz)+2(img(z))2+2Re(z):0 where z=x+iy. A line

passes through the vertex of parabola x” —6x+y+13=0 and center of circle, then the y
intercept of the lineis  ?

Answer: -1.00
Solution:

Equation of circle is x* — y* +2y* +2x =0

=X +y +2x=0

= centre (-1, 0)

Also, (x—=3) =—y—13+9=—(y+4)= vertex (3, -4)
". Equation of line passing through (-1, 0) & (3, -4) 18




_v=§{x+l}:> x+y=-1

. y-intercept of line = -1

P X
Question: If f(x) :% ,at x=2,p(x)=7. P(x) is a polynomial where P(3)=9.

Find P(S) ;
Answer: 39.00
Solution:

P(x
f(x)zﬁ;_)—z)
P'(x)=c= P(x)=ax’+bx+c
P(2)=0=4a+2b+c=0
P(2)=T=4a+b=T
P(3)=9=9a+3h+c=9
a=2,b=—lc=-6
P(x):2x3—x—6
= P(5)=39

n
Question: [2+—] if coefficient of x’ & x" is same
s

Answer: 55.00

Solution:

"c;(z)”‘?(l]? =*C (2)”"‘(1 x
' 3 . 3

LE TP ol PR

JIC?

m=H

100 | (—1Y' n
Question: Find the value of Z{( 2) } where [x] greatest integer function n.

Answer: 4.00
Solution:

§=4-54+5-6+6...-50+50=4

Question: If 4/ +a}' + cé,f +k and ¢f +.:§ + bk are coplanar then ¢ =7
Answer: ()
Solution:
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= —aC—a(b—C)+C2 =0

cc=ab

x=+Jab
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Question: Find the number of irrational terms in {23 +34J ,

Answer: 11.00
Solution:

T, ="C-(2)-(3) * ="C-(3) (2 -(3)%

. Number of rational terms =2 (»=0,1,2)
.. Number of irrational term = 13-2 =11




