#1331207
A paramagnetic substance in the form of a cube with sides 1cm has a magnetic dipole moment of 20 x 19 =6 J/T when a magnetic intensity of 60 x 193 A/m is applied. Its
magnetic susceptibility is?

A 23x10°2

B 33x1072

33x1074

D 43x1072

Solution

!
X~

_ Magnetic moment

Volume
20x10°6
/= ———— =20N/m?
1076
20 1 3

= - =-—X -
X 60x10*3 3 10
=033x1073=33x10"4
#1331233

A particle of mass m is moving in a straight line with momentum p. Starting at time ¢ = 0, a force F = kt acts in the same direction on the moving particle during time interval T so

that its momentum changes from p to 3p. Here k is a constant. The value of T is?

(2] 2y

I
k
c 2k
P
D k
24/
P
Solution
le/
g F=kt
at
3P p_ (T
p dP = J'oktdt
K
2p= _T2

2
P
2%

#1331283
6
Seven capacitors, each of capacitance 2F, are to be connected in a configuration to obtain an effective capacitance of(E)pF. Which of the combinations, shown in figures

given, will achieve the desired value?

Hi—



b

) —ANHHHI—

)

Solution
Cop = ° F
eq ™ 1311

Therefore three capacitors most be in parallel to get g in

T 1 1 111
— s — 4t — 4+ — 4+ — + —
Cq 3 C C C ¢C
. .3¢_6
&= 93 T 3¥

— ———
#331303

An electric field of 1000V/m is applied to an electric dipole at angle of 45°. The value of electric dipole moment is 19 ~29C.m. What is the potential energy of the electric dipole?

A -9 x10-20J
-7x10727J
C -10 x10~2°J
D -20x107"8J
Solution
U= bk
= - PEcos6

= - (10729)(10%)cos45°
= - 0707 x10-26J

= —7><1o‘27J.

#1331338
A simple pendulum of length 1m is oscillating with an angular frequency 10 rad/s. The support of the pendulum starts oscillating up and down with a small angular frequency of 1

rad/s and an amplitude of 1o ~2m. The relative change in the angular frequency of the pendulum is best given by?

10 -3rad/s

B 10 ~1rad/s
C 1rad/s

D 10 -5 rad/s

Solution



Angular frequency of pendulum

Gefr
w= —
!
. Aw _ 1 AGefr
w 2 Jefr
1A
AQ = -9, w
29
[wg = angular frequency of support]
1 2Aw?
Aw=—x___5x100
2 100

Aw =10 ~3 rad/s.

#1331359
Two rods A and B of identical dimensions are at temperature 30 °C. If A is heated upto 1g9°C and B upto 7°C, then the new lengths are the same. If the ratio of the coefficients

of linear expansion of A and B is 4: 3, then the value of T is?

A 270°C
230°C

Cc 250°C

D 200
Solution
INEYY

AT =1= AT,
@ ATy

ar AT,
4 T-30

3 180-30
T=230°C.

#1331389
In a double-slit experiment, green light (53032) falls on a double slit having a separation of 19.44 yym and a width of 4 05um. The number of bright fringes between the first and

the second diffraction minima is?

A 09
B 10
C 04

Solution



For diffraction

location of 4st minima
DA

n= - 0.2469DA

Location of 2 nd minima

2DA
Yo = —— = 0.4938DA
a

Now for interference

Path difference at P.

a)

. 4.8A

D

path difference at Q
a)

Y. 9.6A

D

So orders of maxima in between P& Qis 5,6,7,8,9

So 5 bright fringes all present between P & Q.

Q
¥a
p
i
#1331416

100us

An amplitude modulated signal is plotted given:

Which one of the following best describes the given signal?
A (9 +sin(2.57 x 1058)sin(2m x 10*H)V
B (9 + sin(4m x 10*8)sin(57 x 10°)V
c (1+ 9sin(2m x 10*8)sin(2.5 x 10°HV

IE' (9 + sin2m x 1048)sin(2.57 x 10°HV

Solution

Analysis of graph says

(1) Amplitude varies as 8 - 10V or 9 +1

(2) Two time period as 100 s (signal wave) & 8ys (carrier wave)
2_’” 2t
Hence signal is [9 + 15i”( T ) sin(g)

=9+ 1sin(2m x 10%9sin2.5 x 105t

#1331436



In the circuit, the potential difference between A and B is?

A 6V

B 1V

Cc 3V
o] =
Solution

Potential difference across AB will be equal to battery equivalent across CD

E B E 1 2 3

—+— + -+ —+ =
n ry r3 1T 1 1

Vaig=Vep = =

AT T 1
—+—+— -+ -+ -
n o rp o r3 1T 1 1

_9:2\/,

3

#1331459

A 27mW laser beam has a cross-sectional area of 10 mp,2. The magnitude of the maximum electric field in this electromagnetic wave is given by?[Given permittivity of space

€0 = 9 x 10 ~12S! units, Speed of light ¢ = 3 x 108 m/s]

A 1kV/m
B 2 kV/m
1.4 kV/m
D 07 kV/m
Solution

Intensity of EM wave is given by

Power 1
= = —¢ C
Area 2 OE‘zj
27 x10°3

- - lx9x10’12xE2x3x108
10x1076 2

E= 45 x 103 kV/m

=1.4 kv/m.

#1331477

A pendulum is executing simple harmonic motion and its maximum kinetic energy is K;. If the length of the pendulum is doubled and it performs simple harmonic motion with the

same amplitude as in the first case, its maximum kinetic energy is K,. Then?

K

A Ky=_'
4

K;

B K2:—1
2

Ko = 2Ky

D K=Kk

Solution



Maximum kinetic energy = 1/2mg242
_ ,\/9
w=ANL
A=16
_ 9. 2.2 _ 2
KE = 1/2mz x129% KE =1/2mgLg
Ky =1/2mglLg?
If length is doubled

Ky =1/2mg(2L)92
Ky 1/2mglg®> 1

Ky, 12mgRLg? 2
Ky = 2K,

#1331499
In a hydrogen like atom, when an electron jumps from the M-shell to the L-shell, the wavelength of emitted radiation is A. If an electron jumps from N-shell to the L-shell, the
wavelength of emitted radiation will be?

A EA
20

—A
25

Solution

ForM 5 L steel
1

1
1 |—=-—=\ kxs
T _d2 222

) K(z 3) 36

forN 5 L

. T ks
_——— X

— = 2 2

A ){2 4 16

.20

At

#1331527

If speed(V), acceleration(A) and force(F) are considered as fundamental units, the dimension of Young's modulus will be?

A y2g%e
C VvV 4A"2F

D V—2A2F—2

Solution



F_ A
A~ VT
= £
A
Now from dimension
ML
"7
F
[ = —.
v I
e
24
%
v T=—
A
2. BV, MA
oA A2
v
A2
[A
V=—-= F1V—4A2,
[A]
#1331568

A particle moves from the point (2.0} + 40})m, at ¢ = 0, with an initial velocity (5.07 + 440})m5’1. It is acted upon by a constant force which produces a constant acceleration

(4.07+ 4.0})m5’2. What is the distance of the particle from the origin at time 25?

20~/2m
B 104/2m
c sm
D 15m

Solution

P I
s=(5i+4j)2+5(4i+4j)4
=10j+8j+8j+8j

->

=7 =18j+16}
ff7f17 ! J

> =207+ 207
r,~ 201+20]

171 = 20+/2.
rr

#1331583
A monochromatic light is incident at a certain angle on an equivalent triangle prism and suffers minimum deviation. If the refractive index of the material of the prims is —\/5, then

the angle of incidence is?

A 30°

B 45°

c 90°
(] e
Solution
i=e

A o

n=r=—-=

1= 30
by Snell's law

- 1 3
1><sini:\/3><—:v_
22

i=60.



#1331604
A galvanometer having a resistance of 200 and 30 divisions on both sides has figure of merit 0.005 ampere/division. The resistance that should be connected in series such

that it can be used as a voltmeter upto 15 volt, is?

B 120Q
C 1250

D 100Q
Solution
Rg =200
Ny =Np=N=30

/
FOM = a = 0.005A/Div,

1
Current sensitivity = CS = (0'005) = %ﬁ

19,10x = 0.005 x 30

=15x10-2 =015
15 = 045[20 + R]
100=20+R
R=80.
#1331616
D, 15
™~y ARA
I//'[ W‘
750
<F—w—
Dv
' 1000
'I} l.'l Nn
6V

The circuit shown given contains two ideal diodes, each with a forward resistance of 50Q. If the battery voltage is 6V, the current through the 100Q resistance (in Amperes) is?

A 0.027
0.020

C 0.030

D 0.036
Solution

/ = 0.002(D, is in reverse bias).

~ 300

#1331641
When 100g of a liquid A at 19 °C is added to 509 of a liquid B at temperature 75°C, the temperature of the mixture becomes gn°C. The temperature of the mixture, if 100g of

liquid A at 19 °C is added to 509 of liquid B at 5 °C, will be?

80°C

B 60°C

C 70°C



D g€
Solution
100 x Sp x [100 - 90] = 50 x Sgx (90 - 75)
25, =15Sg
3
Sp=-5
A= 78

Now, 100 x S, x [100 - 7] = 50 x ST = 50)
3

2 x(;)moo— 7) = (T-50)

300-37=2T7-100

400 =5T
T=80-

#1331841
The mass of the diameter of a planet are three times the respective values for the Earth. The period of oscillation of a simple pendulum on the Earth is 2. The period of

oscillation of the same pendulum on the planet would be?

Solution

v g

#1331878
The region between y = 0 and y = ¢ contains a magnetic field é = B%. A particle of mass m and charge q enters the region with a velocity V= vilfd= % the acceleration of
q

the charged particle at the point of its emergence at the other side is?

L
A qu’__J
“m | V2
B g l;_‘/_ij
m|2 V2
e
¢ qua|L_!
“m | V2

El None of these

Solution



Here entry points of particle is not given, assuming particle enters from (0,d).

= d=12

qB
qVB -~/3}-;
a=—[_1 )
m 2

This option is not given

#1331908
A thermometer graduated according to a linear scale reads a value xy when in contact with boiling water, and x/3 when in contact with ice. What is the temperature of an

object in g¢, if this thermometer in the contact with the object reads x4/2?

A 35
-
C 60
D 40
Solution
X Xo
XA — —
= roc=20¢[" 3):(100—0%)
6
300
X0 = —

150
= 1°C= e 25°C

M.P. BP.
0°C  T°C 100°C
L] [ ]
Xy Xy
ToX
2
H i H
l.u
6
#1331943
40

A string is wound around a hollow cylinder of mass 5kg and radius 0.5m. If the string is now pulled with a horizontal force of 40N, and the cylinder is rolling without slipping on a

horizontal surface (see figure), then the angular acceleration of the cylinder will be?(Neglect the mass and thickness of the string)

A 12rad/g?
c 10 rad/ g2

D 20 rad/ g2

Solution



40 + f= m(Ra) (i)
40 x R- fx R= mR%a
40 - f= mRa (i)

From (i) and (ii)

40
=— =16.
mR
40
‘
f Ea
#1331980

In a process, temperature and volume of one mole of an ideal monoatomic gas are varied according to the relation vT = K, where K is a constant. In this process the

temperature of the gas is increased by AT. The amount of heat absorbed by gas is? (R is gas constant)

—RAT
2
B ZRAT

1
c —KRAT
2

Solution

VT=K

PV,
a\x(ﬁ):k:ﬂzvzzk

w C= R + C fFor polytropic process)
1-x
R 3R _ R

_ —

1-2 2 2
~ AQ=nCAT

R
==xAT
2

#1332016

In a photoelectric experiment, the wavelength of the light incident on a metal is changed from 300nm to 400nm. The decrease in the stopping potential is close to:

hc
(— =1240nm - \j
e

A 0.5V
1.0V

C 2.0V

D 1.5V

Solution



hc

A_1 =¢+eVp)
E = Vv, (ii)
o p+eV
(i)-(if)

1 1

=e(Vy- Vy)

nc(xz

Az - A1
hc
>V-Vy= —(A1—A2)
e
100nm
=(12400m- )fm/———
300nm x 400nm
=1V
#1332044

A metal ball of mass 01kg is heated upto 500 °C and dropped into a vessel of heat capacity 800 Jx~'and containing 0.5 kg water. The initial temperature of water and vessel is

309C. What is the approximate percentage increment in the temperature of the water? [Specific Heat Capacities of water and metal are, respectively, 4200 Jkg’1K’1 and 400

JKg™ 'k
A 30%
20%
C 25%
D 15%
Solution

04 x 400 x (500 - 7) = 0.5 x 4200 x (T - 30) + 800(T - 30)
= 40(500 - 7) = (T - 30)(2100 + 800)

= 20000 - 40T = 29007 - 30 x 2900

= 20000 + 30 x 2900 = T{2940)

T=304°C

AT

6.4
— x100 = — x 100
T 30

=20%-

#1332061

The magnitude of torque on a particle of mass 1kg is 2.5Nm about the origin. If the force acting on it is 1N, and the distance of the particle from the origin is 5m, the angle

between the force and the position vector is?(in radians)

A m
8
:
6
c m
D m
3
Solution
2.5 =1x 5sinf
1
sin@=0.5=—
2
m
6= —.
6

#1332079



!
r

I {
1 1
In the experimental set up of metre bridge shown in the figure, the null point is obtained at a distance of 40cm from A. If a 10Q resistor is connected in series with Ry, the null

point shifts by 10cm. The resistance that should be connected in parallel with (R, + 10)Q such that the null point shifts back to its initial position is?

A 40Q
C 200
D 30Q
Solution
Ry 2
— ==
R, 3
Ry+10 .
=1= R +10 = R, .(ii)
Ry
2R
22 10=R,
3

Ry
10=-—"=>= R, =30Q
3

& R =200
30 xR
30+R ==
3
30
R=60Q-

#1332088

[

A circular disc D, of mass M and radius R has two identical discs D, and D3 of the same mass M and radius R attached rigidly at its opposite ends(see figure). The moment of

inertia of the system about the axis OO, passing through the centre of D,, as shown in the figure, will be?

|Z| 3MR2

2

B
=M,
3 R?

C MR?
4

D 2
— M,
5 R

Solution
MR?
+
4

MRz)

= MRZ + MRZ +2MR2
2 2

= 3MR2.




#1332103

A copper wire is wound on a wooden frame, whose shape is that of an equilateral triangle. If the linear dimension of each side of the frame is increased by a factor of 3, keeping

the number of turns of the coil per unit length of the frame the same, then the self inductance of the coil?

A Decrease by a factor of 9+/3

Increase by a factor of 3

C Decreases by a factor of 9
D Increases by a factor of 27
Solution

Self inductance « /

#1332121

A particle of mass m and charge q is in an electric and magnetic field given by I:: =2j+ 3}; ‘,‘3 = 4}+ 6 The charged particle is shifted from the origin to the point A(x = 1; y = 1)

along a straight path. The magnitude of the total work done is?

A (0.35)9

B (015)a

c (2.5)a
IE' 59
Solution

->
=g+ al?, x &
Fnet qE Cl'(v B)

= 2Gi+3q) + oy * B
_ > -
W=E

net '
=2g+3q

=5gq



#1333074

The correct option with respect to the pauling electronegativity values of the elements is :

Ga<Ge

B Si<Al
C P>S

D Te>Se

Solution
B C
Al Si
Ga < Ge

Along the period electronegativity increases

#1333085

The homopolymer formed from 4-hydroxybutanoic acid is :

(2] [3
I
1C(CHy); -0
- :
B I
1oC(CHy); — 0}
c [
1C(CH2)2C — O+
o 7
1C(CHy),C
Solution
? i
M LPoymerisation , _{ Gcrp-of
OH 5,
OH
#1333124

The correct match between Item | and Item Il is :
Item | ltem Il
(A) | Estertest Tyr
(B) | Carbylamine test Asp
(C) | Phthalein dye test | Ser

Lys

D (4) = (R);(B) = (5):(C) = (Q)

Solution



(A) Ester test (Q) Aspartic acid (Acidic amino acid)
(B) Carbylamine (S) Lysine [INH, group present]

(C) Phthalein dye (P) Tyrosine { Phenolic group present)

NH O
(P) Tyrosine Tyr O (’H—(I—]—I—}_'I_‘—Clﬂ
(@) [ 'O
(Q) Aspartic ASP ”,—C]-L—é']]—y,‘—(]ﬂ

Acid

NH,
(R) Serine Ser P()G—Lﬂ<
COOH
NH,

(S) Lysine NH,~CH,~CH,~CH,~CH, _m< ’
AQOCH

#1333169

0O

Bry(1 eqv.)

[ __MeOH

The major product obtained in the following conversion is :
.H3 j’ﬁo
r
O
. o

0O OMe

>
W O

B
0

¢ 0

T
cHL
Br
)
OMe
O
O

D CH,

|
0

Solution



/()

@@«v e G .
@ff g

#1333206

The number of bridging C'O ligand (s) and CO — CObond (s) in C5 03, respectively are:

A Oand 2

B 2and 0

C 4and 0

IE' 2 and1

#1333212

NII_.@)

N ®
& “_/‘JN
o o

In the following compound, the favourable site/s for protonation is/are:

|Z| (b), (c) and (d)

B (@)
C (a) and (e)
D (a) and (d)

Solution

Localised lone pair e~ are favourable sites for protonation so answer would be b,c,d.

#1333220

The higher concentration of which gas in air can cause stiffness of flower buds ?

|Z| SO,

B NO,

C CO,

D co
Solution

Due to acid rain in plants high concentration of SOy makes the flower buds stiff and makes them fall.

#1333247



The correct match between item | and item Il is
Item | Item Il
(A) | Allosteric effect (P) Molecule binding to the active site of enzyme
(B) | Competitive inhibitor | (Q) | Molecule crucial for communication in the body
(C) | Receptor (R) Molecule binding to a site other than the active site of enzyme

(D) | Poison (S) Molecule binding to the enzyme covalently

#1333263
The radius of the largest sphere which fits properly at the centre of the edge of body centred cubic unit cell is:

(Edge length is represented by 'a')

A 0.134a
B 0.027a
0.067a

D 0.047a
Solution
a=2(R+r)
% =(R+7)
av/3 =4R
Using (1) & (2)

a ay/3 B
2 "1 "
(=)
a =r

4

#1333271

Among the colloids cheese (C), milk (M) and smoke (S) , the correct combination of the dispersed phase and dispersion medium, respectively is
A C :solid in liquid ; M : solid in liquid ; S : solid in gas
B C: solid is liquid; M : liquid in liquid; S : gas in gas
C C : liquid in solid; M : liquid in solid; S : solid in gas

|E| C : liquid in solid; M : liquid in liquid; S : solid in gas

Solution



Cheese  Milk Smoke

Dispersed phase Liquid Liquid Solid
dispersion medium Solid Liquid Gas
#1333395

Taj Mahal is being slowly disfigured and discoloured. this is primarily due to:

A Water pollution
B Global warming
C Soil pollution

IE' Acid rain

Solution

Taj Mahal is slowly disfigured and decoloured due to acid rain because acid of water reacts with Calcium Carbonate of Marbel.

#1333412
The reaction that does not define calcination is:
A
A ZnCO3 — ZnO + CO,
A
B FesOs3 - cH20 — FesO3 + xH2 0
A
o CaCOs - MgCO3 — CaO + MgO + 2 CO,

A
|E| 2CusS +303 —2Cus0+28S0
Solution

Calcination in carried out for carbonates and oxide ores in absence of oxygen. Roasting is carried out mainly for sulphide ores in presence of excess of oxygen.

#1333413
The reaction,
MgO(s) + C(s) — Mg(8S) + CO(g) for which A, H® = +491.1kJmol ! and A, S° = 198.0JK ~*mol ! is not feasible at 298 K. Temperature above which reaction will be

feasible is :

A 1890.0 K

24803 K

C 2040.5K

D 2380.5K

Solution

AH
Toy = —

_491.1 x 1000
n 198
= 2480.3K

#1333414
Given the equilibrium constant:
K, of the reaction:

Cu(s) +2Ag" (ag) — Cu"(aq) + 2Ag(s)is 10 x 10%, calculate the E° , of this reaction at 298 K

T
2.303%&15 298 K =0.059V



A 0.04736 V/

0.4736 V

C 0.4736 mV

D 0.04736 mV

Solution
0.059
n

Ecenn = E?

cell

logQ

At equilibrium
o 0.059 16
el = log10

= 0.059 x 8

= 0.472V

#1333416

The hydride that is not electron deficent is:

A By Hg
B AlH3
SiHy
D GaHj;
Solution

(1) B2 Hg : Electron deficient
(2) AlHj3 : Electron deficient
(3) SiH, : Electron prrcise

(4) GaHj : Electron deficient

#1333417
The standard reaction Gibbs energy for a chemical reaction at an absolute temperature T' is given by A,G° = A — Bt
Where is A and B are non-zero constants. Which of the following is true about this reaction?

A Exothermic if B < 0

B Exothermicis A > 0 and B, 0

C Endothermicif A < 0and B > 0

El Endothermicif 4 > 0

#1333419

K> Hgly is 40% ionised in aqueous solution. The value of its van't Hoff factor (i) is:

[A] s

B 2.2
C 2.0
D 1.6

Solution



For K [H gly]
i=1+04(3-1)
=1.8

#1333420

The de Broglie wavelength ()\) associated with a photoelectron varies with the frequency (v) of the incident radiation as, [vg is thrshold frequency]:

1
A Ao -
(’U — ’Uo) 2
1
A
(v—0)2
c a\ o« ! -
(v—wo)x
1
D Ao —
(v—wo)
Solution
For electron
A A (de broglie wavelength)
pB= —————
vV2m K. E.
By photoelectric effect
hv =hvy+ KE
h
App =

\/2m>< (hv — hwg)

ApBo -
(v—w0)>

#1333424
The reaction 2X — Bis a zeroth order reaction. If the initial concentration of X is 0.2 M, the half life is 6 h. When the initial concentration of X is 0.5 M, the times required to

reach its final concentration of 0.2 M will be:

|Z| 18.0h

B 7.2

c 9.0h

D 12.0h
Solution

For zero order

[Ao] — [A1] = kt
02—-01=kx6
1
— M
k 50 /hr

1
and 0.5 —-0.2 = — xt
60

t =18 hrs.

#1333425

Br:
ZH' provided C3 Hg N, which gives positive carbylamine test. Compound 'X" is:-

A compound ' X" on treatment with
a



A CH3COCHsNHCH

B CH3;CH;COCH;NH,

CH;CHyCH,CHNH,
D  CH,CON(CH;),

Solution

Br, CHCl4
[X] _— CgHgN—) CH30H20H2 — NC
NaOH KOH
Hoff mann's Carbylamine
Bromaide Reaction

degradation

Thus [X] must be aride with oen carbon more than is amine.

Thus [X] is CH3CHyCH>;CONH>

#1333426

Which of the following compounds will produce a precipitate with AgNQO3 ?

P Br
= |

N

Q

Br

Q
[0] Br

O

As it can produce aromatic cation so will produce precipitate with AgNOs .

lB r

A
B Br
C

Solution

AENO: |\ op; +

aromatic cation

#1333427

The relative stability of +1 oxidation state of group 13 elements follows the order:

A Al<Ga<Ti<In

B Tl<In< Ga< Al



Al<Ga<In<TIl

D Ga< Al<In<TI
Solution

Due to inert pair effect as we move down the group in 13th group lower oxidation state become more stable.

Al<Ga<In<TIl

#1333432

Which of the following compounds reacts with ethylmagnesium bromide and also decolourizes bromine water solution?

CN O

B CN
@/mfcozcm
c OCH,
o
| Y
CH,

=]

Solution

OMgBr

Br
OH
@/\ EtMgBr > + CH,CH,

declolourizes Bromin water

#1333436
Match the following items in column | with the corresponding items in column II.

Column | Column Il

(i) NayCO3.10H,0 | (A) | Portland cement ingredient

(i) | Mg(HCOs), (B) | Castner Keller process
(i) | NaOH (C) | Solvay process
(iv) | Ca3zAl20¢ (D) | Temporary hardness

(1) = (C); (i2) — (B); (i) — (D); (iv) — (4)

A
(5) = (©); i6) — (D); ii6) — (B); (iv) — (4)
C

(1) = (D); (i8) — (A); (i) — (B); (iv) = (C)



D (d) = (B); (&) — (O); (4id) — (A); (v) — (D)
Solution
Na>sCOs3.10H>0 — Solvay process
Mg(HCOs3)2 — Temporary hardness
NaOH — Castner - kellner cell

Caz AlyOg — Portland cement

#1333437
25 ml of the given H(' solution requires 30 mL of 0.1 M sodium carbonate solution. What is the volume of this HC'1 solution required to titrate 30 mL of 0.2 M aqueous NaOH

solution?

[a] 2

B 50 mL
C 125 mL

D 75 mL

Solution
HCI with Nay;COs3

Eq. of HCI = eq. of NasCO3
2

—5 XMx1= 30

1000 1000

6
M=—M

25
Eq of HCI = Eq. of NaOH
£><1><—V :—30 x0.2x1
25 1000 1000

V = 25ml

x0.1x2

#1333439

1KOH, 0,
2B +2H,0
(Green)

4 HCI
3B—— 2C + MnOs+2H,0
(Purple)

H,0,K1
2B—2A+4+2KOH+ D
In the above sequence of reactions, A and D respectively, are:

A KIO3 and MnOs

B KT and Ky MnOy

MnQO; and KIO3

D KI and KMnOy

Solution

\%

#1333441
The coordination number of Th in K4[Th(C204]4(OH>)2] is:
(Co Oi* = Oxalato)

A 6

ok



#1333444

L1 AlH,
{excess)
—)

NO 0O
The major product obtained in the following reaction is:

\2\}

NO, OH

NH, OH

NO, OH

Solution

LiAlH, will not affect C = C' in this compound.

COOH CH-OH
N LiAIH
_1-’
CCH T C-CH,
NO, | : I~ 3
e N o

#1333446



0, X (1) HCI X
(2) AIC, (Anhyd.)

The major product of the following reaction is:
ey
C

Cl\@

Solution

F‘%@T‘“‘“‘%@Q

0%
.

#1333450

For the equilibrium, 2H>0 = H30%1 + OH ~, the value of AG° at 298 K is approximately:

A —80kJmol !
B —100 kJ mol~*

c 100 kJ mol~*

|E| 80 kJ mol ™!

Solution
2H,0=H;0"+0OH- K=104"

AG° = —RTInK

8314
1000

=80 KJ/Mole

x 298 x fnl10~14



#1331530

If the point (2, @, B) lies on the plane which passes through the points (3, 4, 2) and (7, 0, 6) and is perpendicular to the plane 2x - 5y = 15,then 2¢ - 38 is equal to:

A 5

B 17

C 12
(o] -
Solution

Let the equation of plane through (3, 4, 2) be

alx-3)+bly-4)+dz-2)=0 = (I

It also passes through (7, 0, 6)

~a7-3)+b0-4)+c6-2)=0
~4a-4b+4c=0

sa-b+tc=0 (2

Also eq() is perpendicular to plane 2x-5y-15 =0

~2a-5b+0c=0 = (3)

Solving eq(2) and (3) we get
a b c

= — =
5 2 -3
a=5A b=2A c=-3A

Putting these values in eq(1), we get
SAx-3)+2A(y-4)-3Az-2)=0
5x-15+2y-8-3z+6=0
~Bx+2y-3z=17 = (4)

This is the required equation of plane

Now, point(2, a, B) lies on this plane eq(4)

“5x2+2a-38=17

~2a-38=7

#1331631

Let g and g be the roots of the quadratic equation 42 sin8 - x(sin cos@ + 1) + cos @ = 0

(="
(0 < 8 <459, and g < . Then Z:=0 (an * 5" ) is equal to:

1 1
_—
|Z| 1-cos@ 1+ sinb

B 1 1
-
1+ cos® 1-sinb

c _ __1
1-cos6 1+ sinb




o _* 1
1+ cos6 1-sinb

Solution
D = (1+ sinf cos6)? - 4sind cosd)?

=roots aref = cosf and g = cosh

(="
o [g+ © © i

1 1
= 4
1-cos@ 1+ sin6

#1331663

Let K be the set of all real values of x where the function fx) = sinl x| - | x| + 2(x - mcos| x| is not differentiable. Then the set gis equal to:

A {m

B (0

¢(an empty set)

D {0, m}
Solution
fix) = sinlx| = I x| + 2(x— mcosx
sinl x| = | x| is differentiable function at x = 0

K=¢

#1331686

Let the length of the latus rectum of an ellipse with its major axis along x-axis and center at the origin, be 8. If the distance between the foci of this ellipse is equal to the length

of its minor axis, then when one of the following points lies on it?

A (4v3,2v3)
(4v3,2v2)
C  (4V2,2v2)

D (4v2,2v3)

Solution

2
2—b = 8and2ae = 2b
a

b 2_ 2
= —=eandl-g°=e" > e=
a

§||‘

= b=4~/2anda+8

so equation of ellipse is ﬁ + ﬁ =1
64 32

#1331721

If the area of the triangle whose one vertex is at the vertex of the parabola, y2 +4(x— 62) = 0 and the other two vertices are the points on intersection on the parabola and y-axis

is 250 sq. units, then a value of 'a' is:

A 5+/5



[o] s
Solution

Rearranging eq 2+ 4(x- a%) = 0
; + 62 = x
4

1
herea=—, b=0, c=g
4

~ other vertices formed due to intersection of this parabola and y — axis (0, 2a) (0, — 2a)

1
= Area of triangle formed = 5 4ax g2 = 250 sq. units

~24%=250
8> =125
~ a= 5 units

Vertex is (52, 0)

)2 = —4(x- g?)andx=0 = (0, £24)
1

Area of triangle is = 5.45. (8 = 250

= g3=1250ra=5

#1331780
ax

Thei | e Is:
e integra J"/“sin 2X(tan5X+ cot5X) equals

1

1, ™
0 n ~tan 19+/3 )

B - 1
_(Z —tan1(31/3))

c m
10

D 1
IR 3
20t8n (9w/3

Solution
;—T seCZXdX

it 5 5
5 2tanx(tan>x + cot™x)

at
1 1 1 Adt
tanx=t=IL p+—-l=] L——
v32 £ VA0 +1)

le]
t5:p=>t4dt= ?p

m

1
1 a 1 1 _ JEE P—
1 P =
5 2 4 tan 9—\/3)

i1 s
2 —(tan"'P)3-7 = =

m -5
e b _ 2 tn 37| L
3722(p2+0) 5 10 10

4 T

#1331895



1
Let a function f:(0, «) » (0, o) will be defined by fx) = |‘I - ;‘. Then fis:

Injective only

B Not injective but it is surjective
(o Both injective as well as surjective
D Neither injective nor surjective
Solution
1 —
— 0<x<1
; X
Ix-11 -
_1-=1= x=1
w-[3|-
X X

= flx) is not injective

I A
y
1 \/f(x)
X
#1331929
Llets=01,2,....,20)A subset gof Sis said to be "nice", if the sum of the elements of Bis 203. Then the probability that a randomly chosen subset of Sis "nice" is:
A &
220
:
e
c A
220
b T
220
Solution

total no. of ways subset of S can be formed = 520

no. of ways in which word nice comes if sum of the elements = 203

sum of all elements of S = 2 ;20 =210

so sets can be

1,2,..... 5,6, 8.....20} in this 7 is ommited and this formation of sum can be done in 5(7, (1, 6), (2, 5), (3, 4), (1, 2, 4)) ways

5
probab|l|ty—220

#1331993
_ + _ + _ _
Two lines )(1—3 = yT1 = d 16 and X7 5 = y_62 = 2743 intersect at the point R. The reflection of pin the xy-plane has coordinates:
A (2,4,7)
B (-2,4,7)
2, -4, -7

D (2 -47)



Solution
Pointon [4(A+3,3A-1, -A+6)

Pointon Ly(7y -5, - 6+ 2, 4u+3)

=2A+3=7u-5 ...()
3A-1= -6u+2 iy A= -1 u=1
Point R(2, - 4,7)

Reflectionis (2, - 4, - 7)

#1332032

The number of functions ffrom (1, 2, 3,...20}onto {1, 2,3, ..., 20} such that fk) is a multiple of 3, whenever k is a multiple of 4, is:

(15)! x 6!
B 56 x15
c 5!% 6!
D 6° x (15)!

Solution

fix) =3m(3, 6,9, 12,15, 18)

for k= 4,8,12,16,206.5.4.3.2 ways
For rest numbers 151 ways

Total ways =61(151)

#1332050

Contrapositive of the statement

"If two numbers are not equal, then their squares are not equal." is:

|Z| If the square of two numbers are equal, then the numbers are equal.

B If the square of two numbers are equal, then the numbers are not equal.

C If the square of two numbers are not equal, then the numbers are equal.

D If the square of two numbers are not equal, then the numbers are not equal.
Solution

Contrapositive of p » gis ~ g»~ p

#1332065

The solution of the differential equation,

ay 2 .
— = (x- W2, When 1) =1,is:
— = )
A 2~y
loge 27X|=2(y-1)
B 2-x
loge 2-y|=X"Y
c T+x-y
_/0961—X+y =xty-2
] i
_/oge‘|+x7y =2(x-1)

Solution



ady dt
X-y=t=>—=1-—
dx ax
dt t
=21-— = [——= =[1dx
dx 1- £
@ 1t
=Inf1=¢] = x+A
> (1 t) X
1 Xy
5’"(1—X+y):X+A given y(1) =1

1
S =1+A= A= -1

1+x-y
/’7(1—x+y) =2(x-1)

1-x+y

—-loge 2(x-1)

1+x-y|~

#1332100

Let 4 and B be two invertible matrices of order 3 x 3. If det (ABAT) = ganddet(Ap~1) = 8, then det (B4 " BT) is equal to:

A 16
:
16
c !
4
D 1
Solution

141218 = 8 and % = 8( On substituting the value of | 4| in teh equations we get)

1
=>|A|:4and|51=5

11
detiBA™. BTy = = x —
1BA™% BY) 4 4 16

#1332454

a2
Let (x + 10)50 + (x - 10)50 = ag + ax + ayx2 +.... +agyx50, for all x € Rthen — is equal to:-
4o

A 12.50

B 12.00

C 12.75

(o] s

Solution



Given:- (x +10)30 + (x-10)%0 = @g + ax+ axx? +........... + agox>0
a, coefficient of x2

To findi- — @ ——M ——

ap ~ Coefficient of x°

As we know that, the general term in an expansion (5 + )1 is given as,

1= nCla) ()"

Now,

General term of (, 4+ 10)50-

Here,

a=xb=10

T = SOC,(X)SOfr“O)r

For coefficient of ,2-

50-r=2=r=48

Tag+1 = 50Cag(x)>048(10)8

Tyg = 50C,g(10)48x2

For coeficient of ,0-

50-r=0=r=50

T50+1 = 50Cs0(x)50750(10)50

7'51 = 50650(10)50)(0

Now,

General term of (x+ (- 10))50—

Here,

a=x,b=-10

Tr+1 = SOC,(X)SO—r( _ 1O)r

For coeficient of ,2-

50-r=2=r=48

Tage1 = 50C4g(9°0~ 4%~ 10)%8

Tag = 50Cy5(10)48x2

For coeficient of ,0-

50-r=0=r=50

T50+1 = 50Cgp(x)5050( - 10)50

T51 = 50C50(10)50X0

Now from the given expansion,

a, = 50C,g(10)48 + 50C 15(10)48 = 50648((10)48 + (10)48)

ag = 50C5(10)50 + 50Cg4(10)50 = 50050((10)50 + (10)50)

Now,

az 5<:c48((10)"8 + (10)"8)
As we know that,
n!

Therefore,

a, 50x49 10%




Let x=0

a0 = 1050 + 1050 = 250

derivative of the equation =

50(x +10)49 + 50(x — 10)49 = a1 + 2axx +.... + 50850x*?
Differentiate it once again

50 x 49(x + 10)48 + 50 x 49(x ~ 10)*8 = 2a, +....50 x 49a50x*®
put the value x = 0

a5 =50C51048 +50Cy1048

a 50C51048 +50C51048 50
on solving we get, 2. M = ﬁ = 50 x 49 = ﬁ =12.25
aop 21048 100 2 x100 4

#1332508
x+1

If I mdx = fi)/2x - 1+ Cwhere Cis a constant of integration, then f) is equal to:

(]
3x+4)

1
B g+

2
¢ Zxr2

Solution

V2x-1=t= 2x-1= {2 = 2dx= 2t dt

2
I x+1 4 ‘I_t +1tdt—ft2+3
/2x-1 x= L B 2
t
JEE L2 ro)+
= — = — c
2|3 6
2x-1+9 x+4
=VZX—1( 6 )+C:V2X—1( 3 )+c
) x+4
= =
3
#1332579

A bag contains 30 white balls and 10 red balls. 16 balls are drawn one by one randomly from the bag with replacement. If x be the number of white balls drawn, the

mean of X .
is equal to:-

standard deviation of X

A 4

D 3v2

Solution



p (probability of getting white ball) = %

1
=—andn=16
q 4

J— 31 —
mean = pp = 16.% =12 and standard deviation = 1/npq = ,\/162. 4_1 =4/3

mean of X 12 -
— =—==4+/3
standard deviation of X  +/3

#1332622

Ifin a parallelogram ABCD, the coordinate of 4, Band C are respectively (1, 2), (3, 4) and (2, 5), then the equation of the diagonal Bp is:-
A 5x+3y-1=0
B 3x-5y+7=0
C 3x+5y-13=0

|E| 5x-3y+1=0

Solution
Letlet coordinates of D are xand ythen x+1=5y+2=9
x=4,y=7

Only above coordinates statisfied by 5x-3y+1=0

cee. D(x.y)

A(1,2) B(3.4)

#1332699

If a hyperbola has length of its conjugate axis equal to 5 and the distance between its foci is 13, then teh eccentricity of the hyperbola is:-

A 2
B B
6
c B
8
)
12
Solution

2b=5and 2age = 13

25 169

2. 2.2 4 L2222
b- = a‘le )ﬁ4 7 @
13
= a=6=>e=—
12
#1332728

The area (in sq. units) in the first quadrant bounded by the parabola, y = X2 + 1, the tangent to it at the point (2, 5) and the coordinate axes is:-

A M
3



Solution

5
2 1= 37
Area = IO(XZ +1)dx - 5(4)(5) = >

—
=

/ia' 1.0)(2.0)

4x—y=3

#1333466

Let V§,+j,+ w/gj and Bj+(1- [3)}- respectively be the position vectors of the points A, B and ¢ with respect to the origin O. if the distance of C from the bisector of the acute

3
angle between OA and OB is E then the sum of all possible values of g is

A 2
1

C 3

D 4
Solution

tan6 ofA, B = 30°, 60°

bisector of A,B is at angle =450

equation of bisector = “,+j

distance=( - 12+ (1- - 1)2 = 2

482-48-7=0

sum of values ofg =1

#1333485
a-b-c 2a 2a
2b b-c-a 2b
i 2c 2c c-a-b

Ha+b+o(x+atb+tg2 xz0anda+ b+ c# 0, thenis equal to:-

A -(@a+b+q
B 2@+b+0
C abc

|E| -2(@+b+0)

Solution



a-b-c 2a 2a
2b b-c-a 2b
2c 2c c-a-b

Ry» R+ Ry +R3
atb+c a+b+c a+b+c
‘ 2b b-c-a 2b

2c 2c c-a-b

1 0 0

2b -(atb+o 0
=latb+q 2c 2c c-a-b
(a+btda+b+tg?
= x= -2 @+b+9
#1333530
Lets,=1+qg+Q%+................. +g"and

g+t 4,9+ a+thn
T,—,=1+(2)+(2)+ ......... (2)

where qis a real numberandq = 1.

If101C) +101C2. Sy +....... + 1011%1. Si00 = aTyg0, then a'is equal to :-
2100

B 200

c 299

D 202

Solution

1015 +1019281+....... +101€101S100 = aT100

101C1+101°2(1+ @) + 101831 + g+ g2 + ... +01C 1+ g+.... +4'00)
T+ 4a\10

A

=101C(1- g +101C,(1 - q2) +.... 401 Cionl1 - q101)
1+ 3910
A
(2101 = 1) - (1 + g1 - 1)
1+ q)w

20(1"(161

“57)10

20(1‘(1—q

a = 2100

1+ d\10
=2\alpha 2 1‘(1—:7)

#1333540

A circle cuts a chord of length 45 on the x-axis and passes through a point on the y~axis, distant 2 from the origin. Then the locus of the centre of the circle, is:-

A A hyperbola

A parabola

C A straight line



D An ellipse

Solution

Let equation of circle is

X2+ 2+ 2fx+ 2fy+ e = 0, it passes through(O, 2b)
= 0+4p22g*x0+4f+c=0

= 4p2+4f+c=0...... (0

2+/62 - ¢ = 4a.....{i)

g?-c=45%>= C=(g?- 429

Putting in equation (1)

= 4p? +4f+ g2 -45°=0

= 2+ 4y + 4(b2 - 82) = Q, it represent a parabola

#1333585

If 19th term of a non-zero A, pis zero, then its (49th term) : (29th term) is :-

a+48d _ -18d+ 48d _ 3
a+28d -18d+28d 1

#1333633
X d-x
Let f(x) = '\/az 2 - '\/bz - )()2 XER

Where g, p and g are non - zero real constants. Then :-

A fis a decreasing function of x
B fis neither increasing nor decreasing function of x
C f' is not continuous function of x
IE fis an increasing function of x
Solution
R A
, a + - — - b + —)() B —
£0= Vet - Vb7 (A= X2
(@ + A b+ (d - x?
a° b2

- @2+ )32 * (b2 +(d- x7)3/2

Hence f) is increasing.

#1333654

Let z be a complex number such that | z| + z= 3 + j(where j= V—_n, Then | z| is equal to:-

A 5
4



=]

Solution

wlo

|zl +z=3+i

447 =3 - |z| +i44

Le3- 1zl =a= |zl =(3-4a)

= z=a+i= |zl = 4/a*+1
2 2 8

= 9+43°-6a=3 +1=>a:g:—

4 5
= lzl=3--=2
3 3

#1333672

All x satisfying the inequality

(cot’1X)2 - 7(cot ™) +) +10 > 0, lie in the interval:-
A (— o, cot5) U (cot4, cot2)

B (cot5, cot4)$$

C (cot2, )
|E| (=, cot 5)U (cot 2, =)
Solution

let cotIx=t

2-7t+10>0

on factorizing,

(t-2)(t-5)>0

cot 'x=2,5

X = cot2, cotb

on plotting the x on wavy curve

we get x Jie in( - », cot5) U (cot2, ©)

#1333701
Given brc = ﬂ = ath for a AABC with usual notation. If &SA = &SB = ﬂ:, then the ordered triad (a, B, y) has a value:-
12 13 a B 14
A (3,4,5)
B (19,7, 25)
(7,19, 25)
D (5,12, 13)

Solution
b+c=NAc+a=12A,a=b=13A
= a=7A,b=5A,c=5A

(using cosine formula)

5
cosA = —,cosB= —,cosC=—
5 35 7

a:B:y = 7:19:25



#1333833

Let x, y be positive real number and m, n positive integers. The maximum value of the expression
m. n
Xy

—_— IS
(1421 + 21

A

+
Cc m+n

N| =

FNIIN

6mn
D 1
Solution
men

(14 X271 + 27
Divide by XN

1

1 1
X—m+x’”22,7+y’722

XMy 1

There by maximum value of —— = =
(1+2m(1+ 27 2%2

#1333848

lim xcot(4x)

————— isequal to :-
X * 0 sin2xcof?(2X)

Solution
iim xcot(4x)

X * OginZxcot?(2X)

i xtan2x
= /Imx->0 —2
tan4xsin“x

tan?2x,

=

= limxs0——— =1

[




