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SECTION - A (Physics)

Q-1) Identify the correct option based on the given statements:
Statement (1): The inverse of the matrix is possible only for Non-singular matrix.

Ntatement (2): In singular matrix, the determinant of the square matrix is equal to zero.
b) Statement (2) is true but Statement (1) is false.

a) Statement (1) is true but Statement (2)is false.
¢) Both Statement (1) and Statement (2) are true. d) Both Statement (1) and Statement (2) are false.

I 0 1
Q) Imatrix . 4=(7 6 9 [, then trace of the matrix is 3
S 3 13
a) 20 b) 10 ¢)2 d) 13

Q-3) Using Green’s thcorem, the value of the integral, j(xz}'dt+ xydy), where C is the rectangle with
A

vertices (0, 0), (3, 0), (3, 1), (0, 1) oriented in the counter clockwise direction, will be .

a)-15/2 b) 572 c) 32 d) -9/2

2 3
Q.4) The eigen values of the matrix A =[5 4J is

a)7, 1 b) I,-7 c)-7,-1 d)-1,7

. - +
dx’ dx

s\ s
d’y (d’y )
Q.5) The degree of the differential equation, dx: (—‘-J + Q(Q-J +py+3=0is .

a)2 b) I c)4 d)s

Q.6) The unit vector normal to the surface x> +y2 +z =1at the point Q (1, 1, 1) is

25 +2j-k i+j+k 20 +2j+k i+j-k
) 3 ol ) ——d = g L8
9 3 3 3
Q.7) Which one of the following is not a fundamental dimension used in mechanics?
c) Length d) Newton

a) Time b) Mass
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Q.8) In a lever, fulerum is at onc end ata distance of 20 cm from the load (LA) and effort is at the other end at
a distance of 60 cm from (he load (EA) as shown in the figure given helow. Calculate the mechanical

advantage of the lever.

~~

a)3 b) 15 ¢)0.33 d) 80

Q.9) Which of the following is/are correctly matched?

P. Recoiling of gun — Newton’s third law of motion
Q. Kicking the ball - Newton’s second law of motion

R. Passengers falling forward when brakes applied by a bus driver— Newton’s first law of motion

a)Pand Q b)P,R c) Only R d)P,Q,R
a ~ A - r
Q.10) A particle has an initial velocity of 2i +3 and an acceleration of 0.4i +0.6] . Its speed after
15 seconds is
a) 28.84 units b) 14.42 units ¢) 7.21 units d) 0 units
Q.11) A solid cylinder of mass 12 kg and radius 0.4 m is rotating about its axis at 22 rad/s. The kinetic energy
of the cylinder is kJ.
a) 0.23 b) 0.46 c) 0.93 d)o
Q.12) As per the figure given below, the magnetic moment of neighbouring atoms in the absence of magnetic
field belongs to which one of the following classifications of magnetic material?
4
/ N ™ / \«
\ 4
G—
VA
¥ A\
" \4 V/
. \
a) Antiferromagnetic b) Ferrimagnetic ¢) Paramagnetic d) Ferromagnetic
SET /
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‘s ; i ir graphical
Q.13) A ball has been thrown vertically upwards. Match the description given with their grap

representation.
W Column II
P'. Displacement-time graph for a ball thrown | I.
upwards
X-axis: displacement, y-axis: time
Q. Distance-time graph for a ball thrown upwards | 2.
x-axis: distance, y-axis: time Maxiram
E height
i
] 1
!
| i
]
|
00 L Ll ¥ L
time
R. Velocity-time graph for a ball thrown upwards | 3.
x-axis: velocity, y-axis: time
maxnum l
d it ¢
\ ;‘
d o i
i ‘ :
| |
c — ¥ T
o fime
a) P-1, Q-2, R-3 b) P-3, Q-2, R-1 c) P-2,Q-3,R-1 d)P-1,Q-3,R-2
Q.14) Which of the following statement is/are incorrect?
P. The device used for producing electric current is called electric generators—
Q. Electric motor uses electric current to do mechanical work. «
R. Ammeter detects the presence of current in the circuit
S. Galvanometer is used to measure the current in the circuit.
b)Q,R ¢)R,S d)P,S

a)P,Q

Q.15) Identify the correct statement(s):
Statement 1: The magnetic field lines of a long straight wire are comprised of concentric circles centered around

the wire.
Statement 2: The direction of magnetic field lines of a long straight wire is given by the left-hand thumb rule.

b) Statement (2) is true but Statement (1) is false.

a) Statement (1) is true but Statement (2) is false.
d) Both Statement (1) and Statement (2) are false.

c) Both Statement (1) and Statement (2) are true.

he solenoid are

Q.16) A solenoid has a core of a material wjt/h )
metre, find the

insulated from the core and carry
magnetic field intensity. :

a) 0.36 A/m b) 3
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Q.17) Which of the following describes the relationship between magnetic susceptibility () and relative

permeability (g )is

a p, =¢p-1 by 1 —l=¢ o)y p=1-@ d =1

Q.18) The phenomenon of perfect diamagnetism in superconductors is called the

a) Meissner effect b) Curie effect ¢) Hysteresis d) Dynamo eflect

Q.19) A metallic wire is stretched with a stress of 50 MPa at 20°C. If the length of the metallic wire is held
constant, the temperature upto which the wire must be heated to reduce the stress to 15 MPais __

Given: Elastic modulus of metallic wire = 207 GPa

CocfTicient of linear expansion of metallic wire = 12.0 x 10% °C-!

a) 307 K b)273 K ¢) 1000 K d) None of the above

Q20) In the diagram below, what best defines A and B?

- . Strain Hardening : Necking |
AN
™~ Fracture
Run
Young's Modulus = Rise = Slope
Run
> Strain

a) Ultimate Strength, Yield Strength b) Yield Strength, Ultimate Strength
¢) True Stress, Engineering Stress d) Engineering Stress, True Stress

Q.21) As per the plot given below, the substance which has the highest heat capacity if heat is supplied to
them at equal rates among A, Band C is s

E A "
2
2 B
B
4 C
£
'-Gz i
Time (t) —>
a) A b)B c)C d) All have equal specific heat

Q.22) The correct relation between Fahrenheit temperature (tr) and Celsius temperature (tc) is given by
180 100 18 100 1800 100 180 100

Q.23) Determine the specific heat of the metal when 25000 J of energy is supplied to 3 kg block and the
temperature of the block rises from 18 °C to 36 °C.

a) 463 Jkg K b) 926 Jkg.K ¢) 232 kg K d) 116 Jikg.K

. 1.+32 1 t.—32 i, 1.+32

a)

SET

Scanned by Camécanner



. 3 ’ ‘elatus ks
Q-24) The reation hetween Kelvin absolute zero and sero degree (i

" o ,f“_" 1‘;“ # ’r(t
ek~ 110 7o

AOK=273.15°C b6k ~273.15°C
Q.25) The NAND gate output will bhe low if the two ingots are - )

a) 00 by o1 ey 10 dy H
Q.26) The binary equivalent of the decimal number 6% s - o

a) 101110000 b) 110110640 cj FEROVEAAS &y b B EGIOA
Q.27) Which of the following digital circuit can sture only a single bit?

) Flip-flop b) NOW gate ¢) XO¥ gare &) Kegister

Q.28) Identify the correct staternent(s):

Statement 1z A half adder is an arithmetic circuit bloek that can be used (5 add tne bits,
Statement 2: EX-OR gate and AN gates are required to build a half adder.
(1 iy Ealue,

et (2) are (ziom,

a) Statement (1) is true but Staterrnent (2) is false, bj Staternens () is true but Stater

¢) Both Statement (1) and Staterment (2) are true.

[P 5
dj Beth Stateremt (1) and Staters

©

Q.29) The output Y of the logic circuit given below is 5

X—.:»—_)D——v

a) | b) zero (5 A &y %
Q-30) Match the logic gates in Column A with their equivalents in Colusmn B
Column A Coluran B
P. D_ | jD-—
R 3,
S. 4.
a)P-2,Q-4,R-1,5-3 byP--4,0-2,R-1,%-1%
)P -2, Q0-4,R-3,5-1 djp*";(J-"z.H‘-}’,S-‘—l

Q.31) Identify the correct option:

Statement 1: The resonance of a series RLC ci cuit oeeurs
¢qual in magnitude.
Statement 2: The power factor for a

a) Statement (1) is true but Statement
¢) Both Statement (1) and Statement (

UVE reactance are

!) is false.
) are fale.
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32) If three 6 mi inductorsa o . , .
Q.32) re connected in parallel without mutual inductance, then the total inductance 15

A4 pnid b) 6 mit ¢) 12 mi dy 18 mH
(.33) Complete the statement

Thevenin's theorem states (hag “Any line

ar circuit containing seve ollaves s (ists can be
replaced voltage(s) in ¢ several voltages and resistances

with a single resistance connected across the load’”.
a) one, series 5 | Essi
a) one, serics b) one, parallel ¢) two, series d) two, parallel

().34) The energy stored in the capacitor is in the form of

a) clectrical kinetic ene :
) nu!m energy b) electrical potential energy
¢) electromagnetic energy d) thermal energy )

().35) ldentify the correct option:

Statement 1: !'IC supcerposition theorem is applicable to current, voltage and power.

Statement 2: Superposition theorem can he applicd only to circuits having Nonlinear elements,

a) Statement (1)is true but _Sl.'xlcmcnl (2) is false, b) Statement (2) is true but Statement (1) is false,
¢) Both Statement (1) and Statement (2) are true. d) Both Statement (1) and Statement (2) are false.

().36) Surlnn cquivalentto the network N to the left of AB is a current source Iy = 4A from B to A, Ry = 200
The current ”"'""ﬂA!' R when it is connected across AB = 2A. Calculate the value of resistance R.

Sammmm—— - ]
N R
8
a) 12 b) 20 c) 30 d) 49

Q.37) The intensity of light does not depend on
P. Frequency

Q. Wavelength

R. Amplitude

S. Velocity

a) Only R b) P, Q ¢)P,Q,R d)P,Q,S

().38) Identify the correct statement:
Statement 1: Young's double-slit experiment uses two coherent sources of light placed at a small distance apart

Statement 2: The fringe width can be increased in Young’s double-slit experiment by decreasing the
separation of slits.
a) Statement (1) is true but Statement (2) is false. b) Statement (2) is true but Statement (1) is false.
¢) Both Statement (1) and Statement (2) are true. d) Both Statement (1) and Statement (2) are false.
Q.39) In a Young’s double split experiment, 16 fringes are observed to be formed in a certain segment of the screen
when light of wavelength 600 nm is used. If the wavelength of light is changed to 300 nm, number of fringes
observed in the same segment of the screen is givenby .

a) 16 b) 32 c)48 d)64
Q.40) Identify the incorrect statement(s) regarding Bose-Einstein statistics.

P. Bose-Einstein statistics is for the particles with half integral spin.

Q. Bose-Einstein statistics can be applied to photons._ o
R. In Bose-Einstein Statistics, the energy states are distinguishable.

a)P, R b) Q,R ¢) Only P dP,Q,R
).41) The sum of all the microscopic forms of encergy is called the of the system,
b) Potential energy ¢) Internal energy d) Total energy
(LK.

a) Kinetic energy

.42) Boltzmann’s constant has a value of around

2() L 0—17

a) 1.3807 ~ 10°% b) 1.3807 # 102

SE
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sher of matecules per anip e

l ""l"”'"” ']i“'”l"”"“ a"“ ph ;'Ivﬂ! ”“' ey ‘ o
| .V | . ' | ‘. : J"“"'ll ll rinA 1L ”“‘ l"ll'l", lhl’ Aren " ’ .
v ,‘1. { ' mai ELIE] '

‘16
and v axic is the number of molecules. According
the curve given helow represents

b) rate of acceleration

a) total number of molecules ; '
dy speed of particles

¢) half of the total number of molecules

Q.44) Identify the correct option: '
Statement 1: The number of particles is unlimited in Fermi Dirac Statistics,

Statement 2: Fermi-Dirac statistics follow Pauli Exclusion principle.

b) Statement (2) is true but Statement (1) is false,

a) Statement (1) is true but Statement (2) is false,
d) Both Statement (1) and Statement (2) are fals

c) Both Statement (1) and Statement (2) are true.
Q.45) Which of the following equation represents the correct relation hetween entropy (S) and thermodynamic
probability (£)? Where Ky, = Boltzmann constant
a) S = 12 Ku2 b) S = Kslog(£2) c)§ = KiQ
Q.46) If an object explodes into two objects of mass 4 kg each moving with a speed 0.8¢ relative to the original
body, what would be the mass of the object when it is at rest?

d) s =20

a) 8 kg b) 26.67 kg ¢) 5334 kg d)4 ky
Q47) A rod 1m long moves with a velocity of 0.6¢c. Calculate it length as it appears to an observer on the earth?
a)0.9m b) 1.2m ¢)0.8m d) 0.64m

Q.48) The table given below represents 4 particles having a lifetime of 2 microscconds. The particle which will
survive for the shortest duration will be:

Particle p v =0.5¢c —
Particle Q v=0.2¢c i
Particle R v =0.09¢c
Particle S v=0.85c
a)p b) Q ¢)R d) s

Q.49) In Lorentz Length transformation, there is no change in the dimensions of the
! : ol . dire
which is to the direction of motion. ects In the direction

a) parallel b) perpendicular ¢) 45 degrees d) 120 degrees

(2.50) Identify the correct option;

Statement |; Aceording (o Finstein’s §
inertial frames of refere

Statement 2: A frame of reference gh

pecial Theory of Relativity, ¢ are the same in all

to us the Inertial

a) Statement (1) is true but Staten {

) Beth Ststernent (1) and Stateme LCL) bs false,

‘ t(2) are false.
().51) Aceording 1o Finstein's thy
ghenby  where

and momentum is
s speed of light and s m 3

Lonstant ¢

y I

E = p'et vme
: L o SETA
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().52‘ The amplitade of oscillator aq any time t° is given hy

. swhere b= damping coefTicient.
A A AT MA - 2Aen

YA~ AeM dyA = 2A.e™
QAN IFit i given that asimple pendulum has o (ime period of T
(hen the thme perind of the pendtlom o |,N.,nl“. od ol T and the mass of the hab is made one-sixth,
A6l ) 16) o)l H 1731
C ‘)
Q0.54) (';:;Il'(“;:lulo the time period of the oscillation ifa 5 kg block is attached o a spring (of spring constant S60
! X
§
) A/ b) Sxn ) /10 d)0.5n
ify the corveet statement(s) i
).55) Tdentify g ent(s) for the displacement-1im a parti i i
Simple Harmonic motion (S1IM), ! SRS S
.
Q@
E
Q d;
el 27/4 / T
20
0

- HJ\/STM 5174 time (s)

I At = 3T/4, the aceeleration of the particle is zero.
Q. AtL= 4T/, the acceleration is maximum.
R. The velocity is minimum at t =T/,

Q) P.Q b) Q. R ¢) Only R d)P,Q, R ’

Q.56) ldentify the properties of erystalline solids:
P. Anisotropy

Q. Sharp melting point

R. Definite geometry

S. Isotropy

"l) P! Q- R b) Qc R1 S C) p, R d) Q, S
Q.57) Match the given clements in Column A with their corresponding crystal structures in Column B:

Column A Column B

P. Chromium 1. Body centered cubic (BCC)

Q. Polonium 2. Face centered cubic (FCC)

R. Zinc 3. Simple cubic (SC)

S. Copper 4, Hexagonal closest packed (HCP) ! s
ayP-2,Q-3,R-4,S-1 b)P-2,Q-1,R-3,S-4 '
¢)P-1,Q-3,R-4,S-2 dP-1,Q-3,R-2,5-4 .

.58) The density of the erystal remains unchanged in which defect?
a) Vacancy defect b) Interstitial defect ¢) Frankel defect d) Schottky defect
Q.59) The covalent compound which conducts electricityis .
a) Silica b) Methane ¢) Diamond d) Graphite
Q.60) Match the semiconductor material with its band gap energy (Approx),
Semi-conductor Band Gap
P. Germanium 1)5.5
0. Diamond I
R Sifieon 19067
e .V“'('.
a) P-1,0Q-2, R-3 b) -3, Q-2,

P-(

A
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v = Octahedral voids)
Q.61) In the closest packing ofatome (V= Teteahedral volds and O
By The size af TV i< smaller than that ol OV

a) The size of TV 15 greater than that of OV .
' d) Can’tsay

©) The size of TV i< equal 1o that of OV

e e e e W

. al having Poisson's ratio 0,30 5 |
Q.62) The ratio of Young's madulus to the modulus of rigidity of a ngfRAREE lkre 1 o |
d) S ‘

R by 26 o) 1.3 '
fers are in the ratio of 1:3 ang the

i , ‘ diame
Q.63 Tt is given that twa wires I and € are of the same length. Thelr then the elongation

A i y same force
Young's modnlus are in the ratio of 3:1, 1 the wires are pulled by the *

produced ofone wire willhe  of the other.

a) 173 1

c) 1727 d) 1781

Q.64) Dimensionally, the modulus of elasticity is similarto .

; ' : sLress | strai
¢) Poisson's ratio d) Both stress and strain

a) Stress 1) Strain

Q.65) Identify the correct option:

Statement 1: Changing the dimension does not affect the elasticity of the substance. ling force is know

. ] ( "

Statement 22 10 the shape of the body is changed on applying force, thea the corresponding fo N
as shearing force,

b) Statement (2) is true but Statement (1) is false,

a) Statement (1) is true but Statement (2) is false. ‘ ¢
d) Both Statement (1) and Statement (2) are false,

¢) Both Statement (1) and Statement (2) are true,
Q.60) Which of the following is/are not dimensionless quantity/quantitics?
I’. Stress

Q. Strain

R. Bulk modulus

S. Modulus of Elasticity

a) Only Q DR, S c)P,Q,R )P, R, S
Q.67) Ifitis given that a block of mass 5 kg is suspended from the roof with the help of a metallic wire of
radius 2.5 mm, Determine the stress produced in the wire. (Note: Consider mass of wire to be neglizible
and g = %)
a) 2.5 5 10° N/m? b) 5.0 x 10% N/m? ¢) 1.25 x 10° N/m? d) 6.25 ~ 10° N/m?

Q.68) The voltage gain of an amplificr without feedback is 2500. The voltage gain of the amplifier if the
negative feedback is introduced in the circuit is - (Assume feedback fraction is 0,01)

a) 96.15 b) 46 c) 100 d) 25
Q.69) In a BJT, the current gain of a common cmitter is 99, Then the current gain for the common collector is
a) 100 b) 99 ¢) 0.01 d) 0.99
Q.70) What docs the arrow direction in diode symbol indicates?
a) direction of electron flow b) direction of holes Mow
¢) opposite to direction of hole flow d) none of these

Q.71) Identify the correct option:

Statement 1: Avalanche breakdown is a phenomenon that can occur in both insulating and semiconducting
materials.

Statement 2: Avalanche breakdown results due to impact ionization,

a) Statement (1) is true but Statement (2) is false. b) Statement (2) is true but Statement (1) is false.
¢) Both Statement (1) and Statement (2) are true. d) Both Statement (1) and Statement (2) are false.

0.72) A transistor has a fipc of 300 and a base current, 1B of 30 pA. The collector current, I¢ is equal to
a) 900 pA b) 9 mA ¢) 90 mA d)9 A

.73) Which of the following is/are method(s) of Amplifier coupling?
P. Suseeptance coupling
Q. Transformer coupling
. Impedunce coupling
S Direct coupling

ay, 1, s

SETA
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Q.74) For chemical reaction to be spontancous, the corresponding values of entropy change of system and
Gibbs free energy change of the system should be?

AAG 0, AN D DY AG-0, AS <0 ¢)AG ~0,AS =0 d)y AG <0, AS - 0

Q.78) IF28) of heat is supplied and the work done by the system is +15 J, then the change in internal energy
of the system is given by:
a) 0 Joules b) -10 Joules ¢) +10 Joules d) None

Q.76) Identify the correct option:
Statement (1): Heat transfer takes place according to Second law of thermodynamics.
Statement (2): Second law of thermodynamics states that there is no practical device which can transfer

heat from low temperature to high temperature without any external work.

b) Statement (2) is true but Statement (1) is false.

a) Statement (1) is true but Statement (2) is falsc.
d) Both Statement (1) and Statement (2) are false.

¢) Both Statement (1) and Statement (2) are truc.

Q.77) Which of the following is/are path function(s)?
P. Work
Q. Heat
R. Volume
S. Temperature
a)P,Q,Ss b)P, Q. R ¢)P,Q d)R,S

Q.78) Match Column I with Column 11 and select the correct answer using the codes given below the lists:
(Py, Py denote pressure, Ty, T; denote temperature and V,, V; denotes volume)

Column I Column II

P. RV, =RV, 1. Isochoric Process

Q. PV? =PV,”. 2. Isobaric Process

R v v, 3. Isothermal Process
T T

i B £ 4. Adiabatic Process
R

a) P-2, Q4, R-1, S-3 b) P-2,Q-3, R4, S-2 ¢) P-3,Q«4, R-2, S-1 d) P4, Q-2,R-3, S-1

Q.79) Two moles of mono-atomic ideal gas is reversibly and isothermally expanded at 800 K to twice its
original volume. The work done by the gas in Joule is kJ

a)9.2 b) 184 c) 13.30 d) 20.5
Q.80) Identify the property/properties of a photon: ' . t{‘“
P. The rest mass of photon is zero ~

Q. They have zero electric charge
R. Photons do not decay on their own
S. Photons are stable particles.

)P, Q,R,S b)Q,R, S c)lQ d)P, R
Q.81) Which of the following equation is for the wave function of a box?
a) Atan(kx) b) Acos(kx) ¢) Asin(kx) + Bcos(kx) d) None of the above

Q.82) It is given that a spherical body having diameter of 20 cm radiates 400 watt power at 600 K. If the
radius is halved and the temperature is doubled, then what would be the power radiated?

a) 800 Wart b) 1600 Watt ¢) 400 Wau d) 2400 Wart

Q.83) Identify the correct option:
Statement 1: A body that absorbs all the radiations falling on it is called a black body.
Statement 2: A white body is one with a "rough surface that reflects all incident rays completely and

uniformly in all directions,”

b) Statement (2) is true but Statement (1) is false.
Both Statement (1) and Statement (2) are false.
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Q.84) Who is the founder of theory of relativity? bage d) None of the above
- ag
a) Albert Einstein b) Antoine Lavoisier ¢) Charles Babbag

. is 4.8 x 1057,
Q.85) Calculate the wavelength of light if the frequency of light is 4
Given: speed of light = 3.0 x 10% m/s

107
) 6.25 10" m b) 52107 m €) 625 < 10*m d)9.6 < 107 m ‘
Q.86) Three resistors of 40), 5Q and 100 are connccted in parallel in a 25V circuit. The current that will flgy
through the 5Q resistor is R
a) SA b) 10A c) 25A d) 125A
Q.87) Calculate the maximum resistance which can be made using 4 resistors of /4 (2 each?
) 1Q b) 2Q c)4Q d) 0.4Q

Q.88) Identify the correct option: b terial
Statement (1): The resistivity of the substance depends on the -na-ture of the ma .
Statement (2): The resistivity of the substance is the characteristic property.

a) Statement (1) is true but Statement (2) is false. b) Statement (2) is true but Statement ,()” is f?'lse'
¢) Both Statement (1) and Statement (2) are true. d) Both Statement (1) and Statement (2) are false.

Q.89) The filament of the bulb is made up of .
a) Aluminum b) Iron ¢) Tungsten d) Platinum

Q.90) Identify the correct statement: X .
Statement (1): To prevent electric shocks, the metallic electrical wires are covered with plastic.
Statement (2): Plastic is an insulator of electricity.

a) Statement (1) is true but Statement (2) is false. b) Statement (2) is true but Statement (1) is false.

c) Both Statement (1) and Statement (2) are true. d) Both Statement (1) and Statement (2) are false.

Q.91) Calculate the heat developed in 40s in an electric iron of resistance 24Q and takes a current of 6A.
a)345K b)3.45KJ c)15kJ d) 69 kJ

Q.92) A piece of wire of resistance Ry is cut into 10 equal parts. These parts are then connected in parallel. If
the equivalent resistance of this combination is Ry, then the ratio Ry/R, is:

a) 0.01 b) 0.1 c) 10 d) 100

Q.93) A nanometer is a of a meter.

a) billionth b) millionth ¢) thousandth d) trillionth
Q.94) Which of the following are true? 2;:
(1) Nanowires generally have a diameter and thickness of less than 100 Danometres or even lesser. 1
(2) Nickel, Platinum and Gold nanowires are metallic nanowires.

a) Both (1) and (2) are true b) Both (1) and (2) are false

¢) Only (1) is true d) Only (2) is true

Q.95) State true or false.
(1) The absorption and scattering of light are examples for thermal properties of nanostructure,
(2) Transmission and light remission are optical properties of Danomaterial,

a) Both (1) and (2) are true b) Both (1) and (2) are false

¢) Only (1) is true d) Only (2) is trye

Q.96) Which one of the following is an example for electrical

properties of nanostructure?

a) Melting temperature
¢) Both Melting temperature and:
Q.97) Which of the following are corr,
(1) Melting-point depression is the ph
of its size.
(2) Melting-point depression pheno
lemperatures hundreds of degrees

with reduction

a) Both (1) and (2) are correct
¢) Only (1) is correct
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Q.98) Time complexity of 0/1 knapsack problem (in backtracking algorithm)
a) O(n) b) O(n?) ¢) O(n) hd) o

Q.99) At which layer of OSI model, the router configuration problem resides?

Tr:
a) Transport b) Network c¢) Logical link d) Physical
Q.100) Advanced Encryption standard is based on
a) Asymmetric key algorithm i
E ) b) Sy < i
¢) Public key algorithm d; K)er;?félzl:n;? Rk

SECTION - B (Chemistry)

Q.101) Which of the following statements are true?
(i) Ce(IV) salts are good oxidizing agents.
(ii) Ceric salts hydrolyse even at acid pH values.

a) Both are true b) Both are false ¢) Only (i) is true d) Only (ii) is true
Q.102) TiCly on hydrolysis may give....cciveeeeieniniiiieniennannn
a) Sodium Chloride b) Titanium dioxide ¢) Sulphuric Acid d) Titanium Ethoxide

Q.103) Among transition elements, the element having lowest melting pointis ___

a) Iron b) Cobalt ¢) Titanium d) Mercury
Q.104) s also knows as Fools Gold

a) Pyrite b) Citrine ¢) Tourmaline d) Magnetite
Q.105) State truc or falsc.

(i) ferric iodide is very unstable
(i) ferric chloride is stable

a) True, True b) True, False c) False, False d) False, True

Q.106) The electrical configuration of D block elementsis
a) (n-1)d""*° ns'? b) ns'™ c) ns*np'™ d) (n-2)f*'(n-1)d”"'ns?
Q.107) The acid anhydride of permanganic acid is
a) Mn:0O» b) MnOs

Q.108) In the preparation of Borazine using the Stock and Pohla
and NH,) are taken in the ratio __
a)l:2 b)2:3 c)3:4 d)3:2

¢) MnO: d) MnO
nd method, Diborane and Ammonia (B:Hs

Q.109) Which of the following statements are true? .
(i) Two polymers may have the same average MW (molecular weight) values but completely different MWDs

(molecular weight distribution).
(ii) Size Exclusion Chromatography (
polymer.

a) Both are true b) Both are false

SEC) is a popular method to determine average MW and MWD of a

c) only (i) is true d) only (ii) is true

Q.110) Which of the following give rise to NMR signals?

e
(ii)()m
(ii) %
a) (i) and (i) b) (i) and (ii)
Page 13 of
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Q.111) Mass spectroscopy can be used for
(i) Analysis ol acrosol particles

(ii) identify drug abuse .
(iii) Finding out valatile organic species pollutants in water bodies. o
a) (i and (ii) b) (iii) and (ii) o) (i), (ii) and (i) d) None of (i), (i) or (i)
Q.112) The order for filling up orbitals for same n is
a)s.pd, b) f.d. p. s c)s. f.p.d dfs.d.p

ssible energy state available.

Q.113) Which of the following statements are true?
sub-shell as far as possible,

(i) Aufbau’s principle states that electrons enter the hi
(ii) According to Hunds rule, electrons avoid entering

b) Both are false

ghest po !
he same orbital in a given

a) Both are true c) only (i) is true d) only (ii) is true

Q.114) Amongst the following, which has the highest ionization energy?

c)P d) He

a) Mg b)N
QI115) The steady in atomic and ionic radii of lanthanide elements with atomic number is called

lanthanide contraction.
¢) decrease, decreasing d) decrease, increasing

a) increase, decreasing  b) increase, increasing

Q116) Which of the following are true for lanthanides?
d are therefore paramagnetic.

(i) All the fstates, except f° and f'%, contain unpaired electrons an
(ii) The lanthanide ions show absorptions in the visible or near-ultra violet regions of the spectrums, except for

La’ and Lu*"ions.
a) Both are true b) Both are false ¢) only (i) is true d) only (ii) is true

Q.117) What is the IUPAC name of the complex [Rh(PPh3)3Cl]
b) Chlorotris (triphenylphosphine)Rhodium(l1l)

a) Chlorotris (triphenylphosphine)Rhodium(T)
d) ichlorotris(triphenylphosphine)Ruthenium(ii)

¢) Dichlorotris(triphenylphosphine)Osmium(I)
Q.118) a decay converts one element into another (e.g. Uranium into Thorium). This process is known as ___
a) decantation b) transmutation c) subjugation d) transmogrification
Q.119) Which of the following are true about noble gases?
(i) All noble gases have 8 electrons in the outer shell.
(ii) The atoms of noble gases do not form bonds in nature, not even with atoms of their own kind.

a) Both are true b) Both are false c) Only (i) is true d) Only (ii) is true

Q.120) When a current of electricity is passed through a glass tube containing krypton at ,a light is

emitted.
b) high pressure, bluish white

a) low pressure, bluish white
d) high pressure, fluorescent pink

c) low pressure, bright yellow
Q.121) Which of the following is an element of group 18 of the periodic table?

a) radium b) samarium c) radon d) uranium
Q.122) Which of the following are true?

(i) Sigma bonds form when p orbitals overlap sideways.
(ii) Pi bond form by the direct overlap of electron orbitals,
(iii) The formation of hybrid orbitals (when s and p orbitals merge

a) i and iii b) i
Q.123) According to ,any 1
molecule become distorted i
energy.
a) Crystal Field Theory
¢) Valence Bond Theory

Q.124) According to , parama temperature.

a) Curie Law  b) Jahn Tell ondon Principle
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My by 1o ©) 10957 ) 104,57

Q.126) Which of the following bs true veginding hond nnpley?

(i) Bond aagle tor iydeides Inerenses ns we move down the Rrou.
(I Order of band angle is 1HO = 11,8 ~ 1hSe = e
0) tonly by il only ) both b und 1l dy nedther | por 1

Q.127) Which of the following has 11 fonad hipy enmidal fre

) Phosphorus Trichloride
¢) Phosphorus Pentachloride

omelry?

) Phosphorous Pentasol(ile

3y Phosphine
Q.128) Angle hetween two neighbouring teteahedent honds in Si hiving n dlsmond cuble structure is
a) 1207 b) 109.5° ¢) 135.5" dy 102,57
Q.129) How is the disloeation enerpy defined?
a) Jm! b) Jm? ¢)m? dy Nmy!

Q.130) A complex having square planar geometry g all four Hygnnds swme (ML) will have the following
symmetry:

a) Dyh b) Dih ¢) Dsh d) Cyv
Q.131) The sensitivity of NMR depends on

a) the abundance of the isotope b) the size ol the otom
¢) spin magnetic moment of the isotopes d) the bond Tength of the annlyte molecule

Q.132) In Bailar twist mechanism, the intermedinte has o

a) trigonal prismatic structure b) trigonal bipyramidal structure
¢) square pyramidal structure d) tetrahedral structure
Q.133) What is the relationship between beequerel and curic unit? N
a) | curie = 0.8 Bq b) 1 curie = 3.7 1)
¢) I milicurie = 3.7 x 10" Bq d) 1 euric = 3.7 # 10 3
Q.134) A Geiger-Muller tube is )
a) cloud chamber b) Muorescence detector ¢) spectrophotometer d) gns lonization detector
Q.135) What do the letters NPK stond for in NPK fertilizers?
a) Nitrogen, Phosphorous and Potassium b) Nitrogen, Phosphorous and Krypton
¢) Nitrogen, Palladium and Potassium d) Niobium, Palladium and Krypton
Q.136) The stability of benzyl carbonium is due to
a) inductive efTect b) resonance elfect
¢) both inductive and resonance efTfect d) neither inductive nor resonance effect

Q.137) Which of the following are correctly matched?
(i) Hydronium ion — nucleophiles

(if) Nitronium fon — clectrophiles

(iii) Hydrides — electrophiles

(iv) Alcohols — nucleophiles

a) ii and Iii b) i and iv ¢y iiand iv dy iand iii
Q.138) The g, factor for organic radicals Is close to
a) 0 b) | c)2 d)n

Q.139) State True or Fulse
(h Mesomeric effect is o common phenomenon occurring
(li) Nitro ftems of groups show -M effect.

a) True, True b) True, False

Page 1
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re below, The geo
Q.140) Type of hybridization of the carbon atom is marked from 1 to S in the figu geometry

about the labels 1 and 2 and respectively.
Cl
O._ s O 3 O
g g 5
l C_ _C=CH
CH, N-~  T~CHj
2
CH, |

a) trigonal planar, tetrahedral b) linear, trigonal planar
- boong b o ~,
¢) trigonal planar, trigonal planar d) tetrahedral, tetrahedral

Q.141) How many of the definitions below are correct?

(i) Molecalar ion: An jon formed by removing one electron from the pareat molecule.

(ii) Pi (7) Bond: A covslent bond formed by the averlap of parallel Jp orbitals.

(iii) Molecular Dipale Moment (p): The vector sam of individaal boad dipoles.
a) 2cro by (e ¢) Two &) All three

Q.142) Fischer projection ns changed to in eclipsed form.

a) Sawhorse Proscction b Newmann's Projection

¢} Sawhorne Projection and Newmann's Projechon d) None of the above

froem the starting material to form in the product.

Q.143) All climination reactions imvalve
b} foss of elements, a new pi bond

a) Joss of clements, many new pi boads
d} increase of pt bonds, a new ¢lement

¢} doss of pr honds, new cloment
QU14H A molecule s possupsrimposable with ity mirvor image.

a) chiral b) achiral ¢} both chirad amd achiral d) neither chiral nor achiral
Q.145) What is the rolubility factor (K.,) for Bariom Solfate BaSO, 7

a) 1.9 » 10 " AF° by1.9 - 10" M ¢yt 10 M dy 1.0 - o' m?

Q.146) Consider the compounds shows below:
] l-‘|
OO
b c

The frequency of absorption of double bond follows the order
a)a>b>c b)b>c>a u).a'c»b dya=¢c=>b

Q.147) Which of the following vibrations can be identified as bending vibration?

(1)

. . ' | B ~ Scanned by CamScanner

SETA



a) i and iv by i and iii ¢) hi and i dy il and iv

Q.148) Match the bonds with their corresponding frequency of vibeatlon,

Bonds Frequency of Vibration
a. C-11 (stretching) i. 3000 ¢!
b -C-H i, 1340 cm”! S
. C-O (stretching) iii. 1100 em”!
d. C-11 (bending) iv. 3100 cm’!
a)ya—i,b=iii,c—iv,d —ii b)ya—iii,b—iv,e—1,d i
c)a—i,b—iv,c.—iii,d~ii d)a =i, b=iii, ¢~ v, d ~ii

Q.149). The correct order of "H NMR shift values for the indieated hydrogen in the following compound is

| In
n v
a)l=>1I=11>1V by l1>1>1UI>1V >1>1>1V U=Vl

Q.150) The 'H NMR spectrum of a mixture of acctone and chloroform shows a 1: 1 intensity by integration,
the molar ratio of these solvents (ncetone: chloroform) in the solution would be __

a) 1:1 b) 1:3 c) I:6 d) 6:1
Q.151) Consider the compounds shown below:
O (o] (o) O 0o
R{”\m ' RJLOJLR R’u\on R/{LNHz
a b c d

The correct order of C=0 stretching frequency would be
a)a>b>c>d b)b>a>c>d c)b>d>a>¢ dya>c>b>d

Q.152) The normal modes of vibration of naphthalene is
a) 55 b) 54 c) 48 d) 49

Q.153) A solution of a compound in cthanol shows an absorbance of 0.52 at 236 nm in a cell with a 1 em light
path. Its molar absorptivity in ethanol at the wavelength is 12600 M! em™, The concentration of the
compound is approx. x 105 M.

a)4.1 b) 3.7 ¢)33 d)2.8

Q.154) The number of peaks or signals in 'H-NMR of nitrobenzene at 25°C is
a)2 b) 3 ¢)4 d) 6
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Q.155) Match the bonds with their corresponding C-H bending vibration

Bonds C-H bending vibration
£ R i. 840 cm!
o
R R ii. 890 cm!
P o
b, "H;
R\ 2 R iii. 730 em’!
C=‘ l"':\ §
> e \-\
c. R “H
iv. 980 cm!
lerminal alkene
d (disubstituted)
a)a—iii,b—iv,c—1i,d—ii b)a—iv,b—1ii,c—i,d—ii
c)a-ii,b—i,c—iv, d—iii d)a—i,b—iv, c—ii,d—iii

Q.156) Which of the following compounds with different kinds of proton would give an integral ratio of 6: 4:
18.4 in going from left to right across the compound?

CH, o,
CH-‘_(’:_CHZBF CH;—C—CH,Br
| 2
(a) CH (b) Br
CHzBl'

CH3—C—CH2B('

| 0]

Q.157) Consider the compound shown below with protons marked as a, b and ¢

0
(";
d [ o}
cmcrg{ “OCH;

Which of the following proton is least shiclded?
(a)a b)b c)c d) a, b, c are equally shielded

Q.158) A solution prepared by mixing 10 mL of a 0.10 M solution of the R enantiomer of a compound and 30
mL of a 0.10 M solution of the S enantiomer was found to have an observed specific rotation of +4.8.
The specific rotation of each of the enantiomers would be

a)6.5
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Q.159) Which of the following compounds do not have a stereoisomer which is a meso compound?

([‘H] CH,
CI']}C"]IC]{?[‘]CII]CI‘] Q
CHy
C

() iy (b)

o "s
(©) CHy (d) CH3

Q.160) Which of the following pﬂirﬂ are enantiomeric in nature?

d=4

[ l : 0 | l 0 o
H H i
E' i H
it ﬁ =
(d) H H
a)aandb b)aandd c)bandc d)ybandd
Q.161) The number of carbons in the planar double bond system is
o
a) 2 b) 3 )4 dys
Q.162) Consider the compound shown below:
CH,3 )
H—1—Br
H—1—CH,
CH,CH;
Which of the following are the diastercomers to the compound shown above?
CH;,
Br—{—H Br
H-""'—CH_;
(a) CH,CH,; (b)
CH;,
Br——H
o B CH, CH,CH,
-
r . H
(c) (d)
a)aand b b)band ¢ ¢)a,bandd d)a,b,candd
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Q.63) Which of the following palre of compounds are

- -
and
\ " Q"‘l
(n)
o,
and
(’l

(c)

constitutional lsomers to ench other?

(\\ nnd /(1 =
e ~ ~
e, = i, -
and
“w B

(d) B

(h)

Q.164) The increasing order of enerpy of various conformations of eyclohexane molecule iy

a) Twist boat = boat <chair < half chair

¢) Chair = half chair < twist boat - boat
Q.165) Consider the compound shown helow;
OH

~C(CHy),

oy

The number of asymmetric centres in (he compound is

a) | b) 3

Q.166) The stereochemical outcome of the SN2

a) Inversion in configuration
¢) Partial racemization

Q.167) Consider the compounds shown helow:

[;j E;] [jj Ejjﬁm

i N

1 2 3 4

b) Boat = twist boat < half ¢hair - chair
d) Chair < twist boat < boat < half chair

d)s

reaction on an optically active substrate will he

b) Retention in configuration
d) Complete racemization

The correct order of the compounds from least basic to most hasic would be

1) (3)<(2)< (1)< ()

b) (2) < (@) < (1)< (3)
DB <B)=()=(2)

Q.168) As per the laws of T hermodynamics, the maximum work that can be derived from a chemical reaction

€)(3) <(4)<(2) < (1)
Is equal to for the reaction,
a) Al b) AG

0Q.169) Real gases obey the ideal gas cquation most closely at

a) low, low b) low, high

Q.170) One mole of any gas at 0°C, | ATM pressure oce

1) 0.53 h) 20.8

Q.171) Which of the following are ¢
G)Lr
(ii) NaCl
(iii) KCI
(iv) K3r F
) (i) and (ii) h)

Q.172) In a zero-order reaction, lhe{

a) independent of the reactam concentr
¢) proportional to the concentration of

xumples of jonle

d) AL

temperature and pressure,
¢) high, high dy high, low

uples n volume ofapproximately litres,

d) 2.24

i) and (iv)
ne reactant

single reactant
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Q.173) What Is the molarity of w solntion mde by dissolving 9.0 of Sulphurle Akt in enough water 1o muke
A Nitees of solution? ’

NUA o, ) 0,24 d)04

Q174 Normality Is defined ny
) Moles of substance # volime of solution in litres

a) Fyuivalents ol substance / volime ol solution tn Hires
dy Mass of substance In grams / Maolecalar Mass

o) Mass ol substanee in prams £ equivalent nas of substanee

Q.175) In volumetric annlysis, the steenpth of the standaed solution Iy

a) always 1 unit ) known ¢) unknown dy nlways 0.1 unit

(Q.176) Which of the !‘nllowiuu nre correctly nutehed with thelr explianntions,

(1) Percentape composition by weipht = Number of grams of solute per 100gms of solution

(i) Pereentage compasition by volume - 30% ethanol solution containg 30 ml cthanol and 70 ml waler,

(iii) Percentage strength — w 10% solution of sodium hydroxide means 10gms of sodivim hydroxide in 100 0l I

solution,
d) (1), (i) and (iil) ‘

a) (1) and (ii) b) (iii) and (i1) ¢) (I only

Q.177) Which of the following statements are (rue?
(i) Faraday was able to liquify gases like Hydropen, Oxypen and Nitropen.
(ii) Faraday was unable to liquily gases like SOy, Cl and COy.

a) true, true b) true, false ¢) falue, true d) false, false
Q.178) For an idea gas, compressibility fuctor 2 = 1 indicates it iy
b) independent of temperature

a) independent of pressure
d) none of the nbove

¢) independent of temperature and pressure
Q.179) Which names of (he system along with charncteristies required for membership are correctly

matched?
(I) Triclinic — a single 3-fold axis (rotation or inverse)

(i) Tetragonal — a single 4-fold axis (rotation or inverse)

(iii) Monoclinic - a single 2-fold axis (rotation or inverse)
a)ionly b) i and ii ¢) i, i and iii d) i and iii
Q.180) NaCl crystal has ___ elements of symmelry.
a) | b) 9 ¢) 13 d) 23
Q.181) The moment of incrtia 1 of a diatomic molccule of hond length R composed of atoms of masses /14 and
muis__
N N 9 maonn M-+
g r= gy =R o =R dy 7= 2 g
W1+ Hin M+ M Hln

Nl —Ma

nt of calorific value?

().182) Which of the following are correct in the conte
f unit quantity of fuel is called the calorific value of

(i) The heat energy released by the complete combustion o

the fuel,
(i) A bomb calorimeter is used to measure calorific value of n substances like solid and liquid fuels.
¢) correct, incorrect d) correct, correct

a) incorrect, incorrect  b) incorrecet, correcl

0.183) The collision cross section for two molecules can be regarded as the aren within which the molecule A
hits molecule B for collision to occur. da and dy are the respective diameters of renctant molecules A
and B, The radius of the contact area of molecules A nnd B respectively iy given by the expression:

dy 1 d, , Then the aren of cross section Is given by the expression

dMl o=
ndy, nd,
u)q:di“ b)ﬂ'::.-—(—’;é'— ¢ ),

Qu184) If yolume at eritical point of u real gus = 0
2) 0,05 b) 0.5
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g tant pressure, the volume of a fixed mass of gas varies directly with jig
().185) Which law states “under cons pres:

absolute temperature,”
a) Faraday's law ‘
i , ing : orrect about half-cells?
.186) An clectrochemical cell consists of two half-cells, Which of the following are ¢ :
(1) Each half cell consists of an clectrode and an electrolyte,

(2) The two half-cells may use the snme clectrolyte or may use different c|'ccft,::;l(3:‘;;:.rc N
a)Both (1) and (2) are correct b)Both (1) a

B ot
¢)Only (1) is correct d)Only (2) is correc

b) Hess's law ¢) Charle's law d) Combined gas law

Q.187) Find the incorrect statement.

stof the cle i i >eriodic Table have different isotopes.
1) Most of the clements in the Periodic Ta C ( . it sorhaverliarenr:
b) While every isotope of a given element has a different number of neutrons in their nuclei, they have the same

number of protons.
¢) Hydrogen has one proton in its nucleus. . ) -
d) All versions of hydrogen have neutrons, except the hydrogen isotope known as deuterium, which has no neutron,

Q.188) Which of the following is not true?

a) Fusion occurs when two atoms slam together to form a heavier atom.

b) An example of fusion is when two hydrogen atoms fuse to form one helium atom.
¢) Fusion is the process that powers the sun and creates huge amounts of energy.

d) Fission creates energy several times greater than fusion.

Q.189) The overall order of the Hydrogen Bromine reaction, H + Bry — 2HBr is

a)l b)2 c)3 d)3/2

Q.190) For intermediate range of temperature, in Freundlich Adsorption Isotherm, thc- valu? ofl/mis _____
a) | in the case of physical adsorption b) I in the case ofcﬁemlsorpnon
¢) between 0 and 1 in all cases d) between | and 2 in all cases

Q.191) Number of nodes in a 3p orbital is

a) 1 b) 2 )0 d)3
Q.192) The mathematical statement of Gibbs phase ruleis

a)F=C-P+2 b)C=F-P+2 c)C=F-P+1| d)P=C+F+2
Q.193) The vibrational degree of freedom for CO;, H;0 and HCl is .

a)3,4,1 b)2,3,9 c)4,3,1 d)4,2,6

Q.194) In reference to Raman spectroscopy, the first stoke's and antistokes' line will be at a separation of
from the Rayleigh line.

a) 2B b) 3B c)4B d) 6B

oH
Q.195) The value of (E’;J for solids and liquids is (where H, P, T have their usual meanings)
T

a)V b)vulT )V/pJT dyplT

Q.196) For an ideal gas undergoing isothermal reversible expansion, which of the following relations stands
true? (where G is Gibbs free energy and A is Helmholtz free energy)

a) AG = AA b) AG > AA c) AG < AA d) AG = AA

Q.197) The final volumes for adiabatic expansion and isothermal expansions are related as

a) Vudiabatic = Visothermal b) Vadiabatic > Visothermal
¢) Vadiabatic < Visothermal d) Data Insufficient

Q.198) The correct order of observed molar jonjc conductivities should be .
a)Li' > Na' > K* > Rb* b)Li* <Na*<K*<Rp*
¢)Li*=Na*<K*<Rb* d)Li' <Na'<K*=Rp*

Q.199) Partial molar quantities are ___

a) Extensive property b) Intensive property ¢) both extensive and intensive property d) data insufficient

hemical potential to the composition of mixture is known as

a) Gibbs - [lelmholtz equation " ) Gibb i 0 N’

¢} Joule - Thomson Equation




