S.CRA- Exom 2>0013

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO

T.B.C. : P-TSB-N-QIT Test Booklet Series

TEST BOOKLET

PHYSICAL SCIENCES
PAPER—II

Time Allowed : Two Hours Maximum Marks : 200

1!

10.

INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD
CHECK THAT THIS TEST BOOKLET DOES NOT HAVE ANY UNFPRINTED OR TORN OR
MISSING PAGES OR ITEMS, ETC. TIF SO, GET IT REPLACED BY A COMPLETE TEST
BOOKLET.

Please note that it is the candidate’s responsibility to encode and fill in the Roll
Number and Test Booklet Series A, B, C or D carefully and without any omission or
discrepancy at the appropriate places in the OMR Answer Sheet. Any omission/
discrepancy will render the Answer Sheet liable for rejection.

You have to enter your Roll Number on the Test
Booklet in the Box provided alongside. DO NOT
write anything else on the Test Booklet.

This Test Booklet contains 120 items (questions). Each item comprises four responses
(answers). You will select the response which you want to mark on the Answer Sheet. In
case you feel that there is more than one correct response, mark the response which you
consider the best. In any case, choose ONLY ONE response for each item.

You have to mark all your responses ONLY on the separate Answer Sheet provided. See
directions in the Answer Sheet.

All items carry equal marks,

Before you proceed to mark in the Answer Sheet the response to various items in the
Test Booklet, you have to fill in same particulars in the Answer Sheet as per instruetions
sent to you with your Admission Certificate.

After you have completed filling in all your responses on the Answer Sheet and the

examination has concluded, you should hand over to the Invigilator ONLY the Answer
Sheet. You are permitted to take away with you the Test Booklet.

. Sheets for rough work are appended in the Test Booklet at the end.

Penalty for wrong answers :

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE
OBJECTIVE TYPE QUESTION PAPERS.

(i) There are four alternatives for the answer to every question. For each question for
which a wrong answer has been given by the candidate, one-third (0-33) of the
marks assigned to that guestion will be deducted as penalty.

(ii) If a candidate gives more than one answer, it will be treated as a wrong answer even
if one of the given answers happens to be correct and there will be same penalty as
above to that guestion.

{iii) If a question is left blank, i.e., no answer is given by the candidate, there will be
no penalty for that question.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO




1. The mass of a metal cube is 574 g 4. A car accelerates from rest to a speed

and its volume is 12 em”. Then its of 10 m/s. Let the energy spent be
density expressed up to appropriate E. If we accelerate the specd of the
significant figures will be car from 10 m/s to 20 m/s, the

energy spent will be
faj 48 gem™>

fa] E
(b) 478 gem™? (h) 2B
fc/ 4783 gem™ (e} 3E
(d) 4E

{d) 50 gem™

8. A boy desires to hit a bird on the
ground from a point at a horizontal
distance of 100 m. If the gun can
impart a velocity of 500 m/s to the

2. The displacement of a particle in
simple harmonic motion in one time

P 8 bullet, at what height above the
bird must he aim his gun in order
fal A - _ 2.
to hit it (g = 10 m/5*)?
(B} 24 {a) 10 cm
(e} 4A b} 20 cm
{d] 100 cm

where A is the amplitude.

6. A car accelerates at 5m 5™ and then
retards to rest at 3 ms °. The

maximum velocity of the car is
30 m/s. The distance covered by

3. How will coefficient of friction change
if the normal reaction is halved?

the car is
fa) Doubled
fa) 150 m
Halved
(b} Halv fb) 240 m
fc} Unchanged fe} 300 m
{d) Cannot be predicted fdj 360 m
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7. A bullet after firing from a gun goes

through a plank of thickness h and
changes its velocity from u to v, The
force of resistance is proportional
to square of velocity. The time of
motion of the bullet in the plank is
proportional to

fa (u-u
b ju-uvp?
fe) - vy

(d) (u? -2y

8. A satellite is shot vertically upward

from the surface of the Earth of
radius R If v is the escape velocity
from the surface of the Earth, then
at what distance from the centre of
the Earth will its speed be v/37

{a) 3R
(b) 3R
lc) 2R/3
fd) 9R

9. A simple pendulum is taken at a

place where its separation from the
Earth's surface is equal to the
radius of the Earth. Then the time
period of small oscillations of the
pendulum (with string length of
1-0 m} is given by

fa) 1 s

fb) 28

fo 48

fdj 05 s

(Take g= n? m jszi
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. A particle of mass m is at x = 0 with

velocity v=wu in the x-direction at
t=0. It is subjected to a friction
force —bv, where b iz a positive
constant. The position of the
particle at t — == is

la) mu/b
(b} u/mb
fe) 2mu/b
(d} mu/2b

11. A piece of ice of volume Vm? and

density 900 kg,n'm‘?' is dropped into
water. What is the force (in newton)
with which the ice should be
pushed down so that it is totally
under water (g = 10 m s72)?

fa) 900V
(b) 100V
fc) 1900V
(d] 1000V

12. A body kept on a smooth inclined

plane having inclination 1 in s will
remain  stationary relative to
inclined plane if the body is given a
horizontal acceleration equal to

g
fa)
52—
gs
(b}
s2 -1
52 -1
(c} 2
(el) e |

[PT.0.



13. A body of mass m slides down a 16. Which of the following are correct?
rough plane of inclination «. If p is

. A A static fluid implies that
the coefficient of friction, then the 3

acceleration of the body will be 1. there will not be any shear
force acting in a fluid element
fa] gsinao 2. the individual molecules of a

fluid element are not in motion

(b} mcosu 3. the fluid can be assumed to be

a rigid body

fc! glsino =ucos ;
Select the correct answer using the

i ode given below.
fd] gleosa —u sina) code given below

fa) 1, 2and 3

b} 1 and 2 only
14. A body fleats with one-third volume

outside when put in water and ) 2and 3only
three-fourth of its velume outside {d] 1 and 3 only
when put in another liquid. The

density of the Bquls 3 17. A planet with mass equal to eight

times the mass of the Earth, has
the same average density as the
Earth. With g being the gravita-

(@) 9/4 g em™

(bl 8/3 g em ™ tional acceleration on the surface
of the Earth, the gravitational
¢/ 3/8 gem™ acceleration on the surface of the
planet is
(d) 4/9 g{:l'ﬂ'3 la} Bg
b} 4g
15. Radius of the Earth is twice that of fe} ~Bg
the Mars and its weight is ten times id) 2g

the weight of the Mars. An object
weighing 100 kg on the Earth will

weigh how much on the Mars? W Thevmh of a4 s e 18

0-5 mm. Its head scale contains
20 divisions. The least count of the

Ll SCrew gauge is
(bl 40 kg fa) 0-0001 cm
{b) ©0-0025 cm
€ % {fc} 001 cm
fd) 20 kg {dj 0001 cm
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19. Water drops fall at regular intervals

from a tap which is 5 m above the
ground. The third drop leaves the
tap at the instant the first drop
touches the ground. How far above
the ground is the second drop at
that instant?

faj 25 m
fb} 375 m
fej 40 m
fdf 1-23m

20. A body is acted upon by a lorce

nroportional to sguare of distance
covered. If the distance covered is
denoted by x, then work done by
the force will be proportional to

faj x (b} xZ

) x° (d} A

[l the internal energy of an ideal gas
decreases by the same amount as
the work done by the system, then
which of the following is/are
correct?

1. The process must be adiabatic.

2. The process
isothermal.

must be

3. The temperature of the gas
must decrease,

Select the correct answer using the
code given below.

fu) 1 only

fb) 1 and 3
fe) 2
fd} 3 only
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22,

249.

Which one of the following quantities
is zero on an average for the
molecules of an 1deal gas in
equilibrium?

{2} Kinetic energy
b Density
fc)  Speed

{d) MNone of the above

23. A sample of gas with y = 1:5 is taken

through an adiabatic process in
which the volume is compresscd
from 1600 cm® to 400 em?. If the
initial pressure is 150 kPa, thea the
work done in the process is

fa) -120J
(b} +120J
fe) —480J
fd) +480 J

The root-mean-square speed and

average kinetic energy of the
molecules of an  ideal gas at
absolute  temperature T  are

respectively proportional to
fal T and T
B NTand T
() T and T2

(@ T 'andT

[ PT.O.



25. A copper rod is joined to a steel rod

in series. The rods have equal
length and egual cross-sectional
area. The free end of copper rod is
kept at O °C and that of steel rod
1s kept at 100 *C. If the thermal
conductivity of copper is eight times
that of steel, what is the
temperature (approximate) at the
junction of the rods?

{a) 50 °C
(b} 26 °C
fe) 21 °C
(d) 11 °C

26. A beam of light traveling with speed ¢

In vacuum encounters a glass
medium at an angle of incidence
60°. If the speed of light in the
medium is £, then the angle
between the Treflected and the
refracted beams is

jaj 30°
{b) 60"
fc}] 90"

ld) 120°

27. An object is placed 10 em from a

lens, The size of the image is same
as the size of the object. The power
of the lens should be

fa) +20 D
(bl -20D
fef + 10D
fe} — 10 D
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28. If the eye sces two objects located at
different distances, then which one
of the following does mot change?

fa) The radius of curvature of the
eye lens

fbj The object distance from the
eve lens

fef The image distance from the
eve lens

fd) The focal length of the eye lens

29, A monochromatic beam of light of
wavelength A and frequency v goes
from wvacuum to a medium of
refractive index n How do the
wavelength and frequency of light
change?
fu) Wavelength becomes - and

frequency becomes nv

fbj Wavelength becomes nl and
frequency becomes X

{c] Wavelength and frequency do
not change

{d] Wavelength becomes ;‘t— and

frequency does not change

30. A concave mirror of focal length f
produces a real image n times the
size of the object. The distance of
the object from the mirror is

fa} {n-1f
(B} (n+1f
fc) (n+1)f/n
fdj (n-1f/n



31. The optical power of a lens is 25 D.

For a certain position of an object
relative to the lens, a real doubly
magnified image is formed on a
screen. The object is now moved
0-1 m closer to the lens. What will
be the magnification?

fa) B8
(b) 4
fc) 2
idy 1

32. A glass tube 10 m length is filled

with water. The water can be
drained out slowly at the bottom of
the tube, If a vibrating tuning fork
of frequency 500 Hz is brought at
the upper end of the tube, then
what 15 the total number of
resonances obtained? (Velocity of
sound is 300 m s7!)

fal 1
(b) 2
fe} 3
fdf 4

33. A sample of oxygen at NTP has a

volume V and a sample of hydrogen
at NTP has a volume 4V. Both the
gases are mixed and the mixture is
maintained at NTP. If the velocity
of sound in hydrogen at NTP is
1270 m/s, then the velocity of
sound in the mixture will be

fa) 3175 m/s
(b) 635 m/s
fc} 830 m/s
(d] 950 m/s
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34. An observer standing on the sea-

coast finds that 48 ripples reach
the surface per mnute. If the
wavelength of the ripples is 8 m,
then the wave velocity is

faf 48 m/s

(b} 64 m/fs

fcj 84 myfs

fd) 124 m/fs

35. A light ray is incident on a surface

with angle of incidence 60°. The
angle between the incident ray and
the refracted ray is 15°, What is the
refractive index [approximate) of the
medium?

fa) 1225
(b) 133
{€) 15
(d 1732

36. A cell of steady emf 25 V and

internal resistance of -5 Q delivers
a current of 10 A to an external
circuit. The useful work done per
second is
(@} 2:5J
(b} 2:0J
fcj 304

[d) 05 J

[P.T.O.



37. A free proton and a free electron are

placed in a uniform electric field.

Which of the following statements
are correct?

1. The magnitudes of -electric
forces acting on them will be
equal.

2. Their accelerations will be
different,

3. They will move in the same
direction,

Select the correct answer using the
code given below,

fa} 1 and 2 only
{b) 2 and 3 only
fe/ 1 and 3 only
fd] 1,2 and 3

38. When the separation between the

charges is increased, the electric
potential energy of the charges

(@) increases
(bj decreases
fe} remains the same

di may increase or decrease

39. The number of electrons to be

removed from a metal surface to
make it positive having positive
charge 1.0x 1077 C will be

fa) 625x10°%
(b} 625%101°
(e} 625x 10t

(d} 625x10'2

P-TSB-N-QIT/43A

40. A uniform electric field 10N C™!

exists in the vertically downward
direction. What is the increase in
the electric potential as one goes up
through a height of 50 em?

fa) 50V
(b} 10V
¢ 5V

[d 1V

41. Consider the following statements :

If a charged particle at rest
experiences ne electromagnetic
force, then

1. the electric field must be zero
2. the magnetic field must be zero

3. the electric field may or may
not be zero

4. the magnetic field may or may
not be zero

Select the correct answer using the
code given below.

fa) 1 and 4
{b) 1 only

fcg 1and 2
fd} 2 and 3



42. A metal wire loop is put in a uniform

magnetic field and the plane of
the loop is perpendicular to the
magnetic field. An e.m.f will be
induced in the loop if

fa) it moves in its plane

(B) it is rotated about its axis

fe} it is rotated about its diameter

{d} it moves along the direction of
the field

43. A copper rod of length 20 cm and

cross-sectional area 2 mm? s

joined with a similar aluminium
rod in series. What is the total
resistance of the combination
between the ends? {Resistivity of
copper is 1-7x 107 Q cm and that

of aluminium is 2-6x 107 Q cm)]

fal 43x107° Q

(b) 33x107° Q

fcf 21x1073 @

id} 1.3x103 Q
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44, A steady d.c. current is flowing

45.

through a cylindrical conductor,
Which of the following statements
isfare correct?

1. The electric field at the axis of
the conductor is zero.

2. The magnetic field at the axis
of the conductor is zero.

Select the correct answer using the
code given below.

fa) 1 only
fb) 2 only
fcj Both 1 and 2

{d) MNeither 1 nor 2

C
Three identical long solenoids A, B
and C are connected as shown in
the figure above, The magnetic held
due to current flow is 2-0 T at the
centre of solenoid A. What is the

magnetic field at the centre of
solenoid C?

faj 20T
B 10T
fe} Q5T

[d 40T

[ P.T.O.



46.

i

=

I+ b Aq

A  rectangular loop carrying a
current [ is situated near a long
straight wire such that the wire is
parallel to one of the sides of the
loop and is in the plane of the loop.
If a steady current [ is established
in the wire as shown in the figure
above, then the loop will

L4

fal rotate about an axis parallel to
the wire

(b} move away from the wire
{c) move towards the wire

fd] remain stationary

47. Current flows through a thick long

straight wire such that the current
density is uniform over the cross-
section of the wire. The magnetic
induction B inside the wire at a
distance r from the axis is

fa} proportional to r
fb) inversely proportional to r
2

fcj  inversely proportional to r

(d} uniform throughout the cross-
section of the wire

P-TSB-N-QIT/43A

10

48. A magnetic needle lying parallel to
the magnetic field requires W units
of work to turn through 60°. The
torque required to maintain the
needle in this position is

(a) 3W

fb) W/2

fc) 3w 2

(d) None of the above

49. What is the work done in carrying a
charge g around a complete circle of
radius r with charge Q at the
centre?

o 35 55,

o 2 ()

41::50 fir

qQ

c
i 4neqr

fd} 0O

50. Consider three charges g, -g, g (in
SI units) at the vertices of an
equilateral triangle with side length
b. The magnitude of electric field at
the centroid of the triangle is

!"a} _Sg_z
megnb
5
4megb?

q

i 2ne o b2

{d 0



51. A 400 turns primary coil of an ideal 53. A heating coil transforms 100 J of

transformer is connected to an electric energy into heat energy per
alternating current power line second. The coil is eut into two
of 120 V. A secondary coil of halves and the two halves are
100 turns is connected to a light joined in parallel to the same
bulbk of 60 & resistance. The source. Now the energy transformed
maximum current in the secondary per second will be
would be

fa} 25 J
far 2 A

(bj 50 J
far 1 A @ 100 J
feg D5 A fd) 400 J
Jrﬂl ':"25 A

54, In resistance box, the wire is doubled
before winding to

52. Two long wires each parallel to the
z-axis and each carrying current [,
are at (0, 0, 0) and {a, b, 0. What is
the force per unit length of each

fa} save space

(bj avoid induction

wire?
fe) avoid heating

a

i gl (d) decrease the cost
2nla? +b?)
55. Two free charges +Q and +4Q are

72 placed at a distance x apart. The

fbj Ko magnitude of third charge which

a
2nia” +b?)3 makes the system in eguilibrium is

fa) 90 /4
- ugl?la+b)
vl e = b 9
(c) R T b} 9Q
fe)] 4Q/9
{d) None of the above fdj 40
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56. A free neutron decays to a proton but

a free proton does not decay to a
neutron. This 15 because

fa) neutron is a composite particle
made of proton and electron
whereas proton is a funda-
mental particle

(b} neutron 18 an uncharged
particle whereas proton is a
charged particle

fe} neutron has larger rest mass
than proton

(d) MNone of the above

The K, and Ky X-rays of
molybdenum  have wavelengths
071 A and 063 A respectively.
Then the wavelength of L, of
molybdenum will be

fa) 0-66 A
(b) 055 A
(el 559 A
dj 10-55 A
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60. Consider the alpha

58. In a laboratory experiment on

emission from atomic hydrogen in a
discharge tube, only a small
number of lines are observed
whereas a large number of lines are
present in the spectrum of a star.
This is because in a laboratory

fa) the amount of hydrogen taken
is much smaller than that
present in the star

(b} the temperature of hvdrogen is
much smaller than that of star

fe} the pressure of hydrogen is
much smaller than that of star

fd} the gravitational pull is much
smaller than that in the star

59, The cutoff wavelength of X-.rays

coming from an X-ray tube depends
on the

fa) filament matenal
{b) acceleration voltage
fc)  target material

{d] temperature of the filament

decay of
212 i -, 2087 4 4he, Taking the
binding energy per nucleon to be
approximately 800 MeV  per
nucleon for Bi, 803 MeV per
nucleon for Tl and 71 MeV per
nucleon for He, the energy released
in the decay of one nucleus is
approximately

faj 68 MeV
(b} 36 MeV
fe) 10-4 MeV
fdl 140 MeV



&l. The kinetic energy of an electron 64. The correct order of ionization

emitted when green light of wave- enthalpies is
length 500 nm shines on sodium )
metal (work function = 2:3 eV) is fa} O <N<B-=<DBe-<L

[Planck’s constant = 6-6 x 10739 J 5] () Li<Be<B<N<O

faf 00175 eV fc) Li=B<Be=0-<N
fdl Li<B<Be=<N=<0O
fbj 0175 eV
65. In the nuclear reaction
5 e 238 206
5o u— a5 Ph
jdy 175 eV

the number of @ and [} particles
emitted are

62. The transition from n;, = 6 to ny =3

fa) 8o, 8p i) 6w, 4B
state i a hydrogen atom shows an
ermission in _the region of the (e 4o, 3B d) S, 6B
electromagnetic spectrum Known as
fa, microwave 66. Consider the following statements in
respect of internal energy (L.
‘b infrarsd pressure (P} and temperature (T} :

1. [, P, Tare intensive variables.
for visible 2. U, P, T are state functions.
3. U, P, T do not change during
a reversible isothermal expan-
sion of an ideal gas.

fdy  ultraviolet

4, U, P, T do not change dunng
a reversible isothermal expan-
sign of a real gas.

63. The correct order for the number aof
radial nodes is

t t?
fay 4s > 5d > 3p > 3d How many statements are correc
frr)  Only one
fby 3p > 3d > 4s > 5d

fb)  Only two
fc) 5d > 4s > 3d > 3p &) Gy thise

id) 4s » 3p > 3d > 5d d Al

P-TSB-N-QIT/43A 13 [ P.T.O.



67. Which one of the following is neot 69. Consider the reaction
correct regarding isothermal
expansion of an ideal gas? Zn?* faq) + HoSlg) = ZnS({s| + 2H" (aqg)

fa] The work done reversibly is

Which one of the following does not
maximum

shift the equilibrium to the right?

{B] The heat exchanged reversibly
e, faj Increasing the pH

{bj Removal of HY ions
{ej The work done is equal to the

heat exchanged for a reversible

fci lIncreasing the pressure
process

fd} Removal of ZnS(s)
{d) The work done is not equal to
the heat exchanged for an
irreversible process

70. Which concentration{s) c¢an be
68. What is the equilibriumn expression calculated if the mole fraction and

for the reaction density of an aqueous solution of
HCI are known?

P, (s) + 50, (g) = P,O,4ls) ? 1. Molality
2. Molarity
3. Percent by mass
K. - [P4Oyg] 4
(a) Ko=—210
[P4105]

Select the correct answer using the
code given below.

[P400]
) Sy s

S[P, G

[F41[05] (@) 1 anly
fc}  K.=[05}° (b} 3 only

fej 1 and 2 only
(dj Ke= 1
’ 10215 {df 1, 2 and 3
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71. The temperature in cold countries 74, The half-life of *C is 5570 Years.

can go down to -10 °C. Ethylene How many years {approximate} will
glycol is usually added to water as it take for 90% of a sample to
an antifreeze agent. The amount of decompose? {log,; 2 = 0-3)

HOCH,CH,OH that must be added
50 that the water in the car radiator

; 5570
(1'86 kg)] does not freeze is (a) Vears
[cryoscopic  constant  of  water
Ky =186Kkg mol 1) fh) 11140 years
o 6dg fc) 18600 years
(b} 62 g
fc] B620 g fd} 50100 vears
id) 6200 g

72. The enthalpies of formation of ethyl-
ene and ethane are 52:3 kJ mol™!

and - 846 kJ mol™! respectively. . ) .
The AL for the reaction 75. Consider the following statements in

respect of covalent compounds :
C,H Mg+ Hylg — CoHglg)

i kT malsl s 1. They are bad conductors of
electricity.
fa} =323
2. They are all liquids at room
(bj - 1369 temperature.
fo) 329 3. They do not show isomerism.
fd) 1369

Which of the statements given

73. In which pair does the named above is/are correct?

substance have the same oxidation

number?
faj Sulphur in H,5,0; and /) 1 only

H,S0,
(b) Mercury in Hg?* and Hg3' () 1 and 2
fc) Oxygen in Na-0., and H,O

o . i) 1 and 3

(d) Cobalt in CoNH4)3" and

ColNO; ), (d) 2 only

P-TSB-N-QIT/43A 15 [ PT.O.



76. Consider the following ions : 78. When sodium is dissolved in liquid

1. NHZ ammonia, a solution of deep blue
5 colour is obtained. The colour of the

2. ©I° solution is due to

3. CIO;

{fa) sodium ion
4. CH,COO0"

: (b} ammoniated electron
What is the correct order of basic
strength of the above ions? fe) sodium amide

@ %21=23>3 fd) ammoniated sodium ion

fth) 4 >3>12>2

e 1>4>2>3 79. The ionization constant of acetic acid

) 1>4>3>2 is K; = 107 at standard ambient

temperature. The pH of a =solution
of 0001 M acetic acid and 01 M

T7. Consider the following statements in T e SR e

respect of first-order chemical

reactions : ja) 4

1. Half-life period for a first-order
reaction is independent of (b) 5
initial concentration.

2. The unit of rate constant of a fc) ©

first-order reaction is sec™!.

(d} 7
3. The value of rate constant can

be changed by changing the

concentration unit.
BD. A reaction obeys [first-order kinetics.

It takes 1 hour for the reactant to
decay to one-eighth of its starting
concentration. To decay to one-

4, The concentration of the
reactants of a first-order
reaction decreases linearly

With, psie. fourth of its starting concentration,
Which of the above statements are it takes
correct?
fa) 10 minutes
fa} 2 and 3
(b) 20 minutes
fb} 3 and 4
fe) 1 and 4 fe) 30 minutes
(d} 1 and 2 (dj 40 minutes
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81. Which one among the following is the 84. Milk of magnesia contains
correct structure of HyO" ?

fa) T-shaped fa] MgCO4
{b) Bent shape ) MgSO, - TH,0
{¢j Trigonal planar

fd} Trigonal pyramidal (e} MgCl, -6H;0

82. A sample of water contains 12 mg of (dj Mg(OH),
MgSO, (molecular weight = 120) per
kg of water. The degree of hardness
for this sample is
85. Which one of the following

fa) 1-0 ppm compounds is having 2-electron
(b} 50 ppm 3-centered bond?
100 ppm
" = fa) NHj
fd} 100-0 ppm
{b} BgHg
83. Consider the following statements for
ter :
heavy water © BH:
1. Pure heavy water is
radioactive.
+
2, Tt iz wused as neutron {d) H30

moderator in nuclear fission
reaction.

3. It is used as solvent in NMR
spectroscopy. 86. What will be the pH range of an

. , aqueous solution of borax?
4. Density of heavy water is less

than that of ordinary water.

Which of the statements given (a) pH>7
above are correct?

b} pH<7
fa) 1 and 2 only
b) 1,2, 3 and 4 (¢) pH=7
fcg 1,3 and 4 only
fd} 2 and 3 only {dl pH=<7
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87. Consider the following statements : 89. What is the correct order of 0—N—0O

Talc is magnesium silicate. bond angles in the compounds

NO,, NOJ, NO,?
2. Lead shows allotropy.

Producer gas is a mixture of
CO and O,.

- +
Which of the statements given (@) NO; > NO, > NO,
above isfare correct?

fa) 1, 2 and 3
(b) NO, > NO3 > NOj,
fb) 1 and 3 only

fef 1 only

fd} 2 and 3 only fe) NOJ > NQ, > NO;

88. Consider the following statements :

Statement | : (d) NOJ = NO; > NO,

The dipole moment of NH, is
greater than NF.

Statement I

The electronegativity difference
between nitrogen and fluorine is
almost same as that between

- 90. In Ostwald’ & ol .
nitrogen and hydrogen. aids process ol manu

facturing of HNO,;, what are the

Which one of the following in two major nitrogen oxides formed
respect of the above statements is in intermediate steps?
correct?

fa) Both the statements are
correct and Statement Il is fa) NQ,, N,O
the correct explanation for
Statement [

(b) Both the statemmts‘ are (b) NO, N,O,
correct but Statement I1 {s not
the correct explanation for
Statement [

; NO,
fc) Statement [ is correct but (e} NO, NO,
Statement 1] is incorrect
fd) Statement 1 is incorrect but
Statement Il is correct (dl NO, N,Og
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91. Consider the following statements : 93, In the cvanide process of extraction
Sratement 1 - of silver, the ore Ei'ﬁ’ﬂ's the extract

tain
The 5—0 bond distance in 80, is PR
intermediate between a single
bond and a double bond. fa] silver hydroxide
Statement 11 :
The actual structure of SO, is a fb} diamine sibver(l) chloride

resonance hybrid of multiple

canonical forms. - :
fe] silver cyanide

Which one of the following in
respect of the above statements is

(dj MNone of the above
correct?

fa) Both the statements are
correct and Statement [I is
the correct explanation for
Statemnent |

94. Which one of the following metals is
extracted through electrolysis?

/b Both the statements are {a) Silver
correct but Statement II is not
the correct explanation for
Statement | (b) Iron

fc/ Statement [ is correct but

Statement II is incorrect (e Zinc

fdi Statement | is incorrect but

: fd} Aluminium
Statement Il is correct

92. A compound contains 28% of
nitrogen and 72% of a metal. Three 95. The metal ion present in vitamin B,
atoms of the metal combine with 1s
two atoms of nitrogen. The
approximate atomic weight of the

C
metal is @ %
faj 12 (b} Mg
fb] 24
N fef Co
C
(d] 48 (d] Fe
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96. One of the bivalent metals of
Group [IA forms a soluble sulphate
and an insoluble hydroxide. But its
hyvdroxide is soluble in solutions of
strong alkalies. The metal is

fa) Ba
(b Ca
(e} Mg

fdl Be

97. PbCl, preduces a yellow precipitate,
when it is added to a solution of
K,Cr0O,. But when PbCl, is added
to moderately concentrated HCI and
the mixture is cooled

fa) no precipitate is formed
fbj white precipitate is formed
e yellow precipitate is formed

fdj light grey precipitate is formed
98, The oxide which is solid at room

temperature is

fa} N;O

(b} Br,O

(ci Cl,0

(d] SeO.,

L}

P-TSB-N-QIT/43A
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99. The purpose of making alloys iz to

1.

increase the hardness of the
metal

enhance tensile strength

Increase corrosion resistance

Select the correct answer using the
code given below.

(aj

{b)

fc)

(d)

1, 2 and 3

1 only

2 and 3 only

2 only

100. Which one of the following is used

for drying of ammonia?

fa)

(B)

fc)

(d}

18 N H,50,

Cal)

P;04

Oleum




101. In which one of the f{ollowing

compounds. hyvdroxy]l  group  is
attached to a vinvl carbon atom?

faj CH;=CH—CH,—0OH
ibj CTH;—CH=CH—OH

CHj

ic) CH;}=CH—L‘[:—DI—1
Lty

fd) CHy=CH-CH—OH
CH,

102. Consider the fulkowing L“UTI“‘pﬂUIldB i

OH
H Hy\ C 'lll'll".l_l K H {" 2 l'lu'lu'ln".l k
CHy ¢, H«/ OH

C‘H
I 11 Il

Which one of the following is correct
in respect of the above compounds?

faj | and Il are enantiomers
fbj 1| and Il are enantiomers
fci 11 and Il are identical

fd} 1 and III are identical

103. Consider the following compounds :

OH NHz
l I
o
Which of the above compounds will

react with bromine water to give
tribromo substitution product?

faj 1 and I
fbt 11 only

fe} 1 and 1
fed} T only
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104. Consider the following reaction :

KMHD;;-HgSDq.
Heat

What is the major product | B] of
the reaction?

OH
C[DH

0
LA

(a)

(b}

Co,H

(d) COLH

o (o

105. Which one of the following i= not

correct in respect of aromatic and
aliphatic compounds?

fa) Aliphatic amines are less basic
than aromatic amines

(b} Alcohols are neutral while
phenols are acidic in nature

fe}  Aliphatic  compounds are
generally poorer in carbon
content than the aromatic ones

(dj Aliphatic compounds have
open-chain structures while
aromatic compounds are
closed-chain structures
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106. The major product of the following 108. Consider the following compounds :
reaction

OH CH,OH OH
+ CH;=CH—CH; ———>
I 1 1M1

18
Which of the above compounds
will react with sodium hydroxide
solution at room temperature?

()

fa) 1, 11 and III
(Bi

{b) II and IIl only
fc) fe) 11 only

fd} 1 and Il only

(d)

3844

109. Consider the following statements in
respect of the reaction

107. Consider the following reaction : Br~ + R—CH,—OH; —3 Br—CH,—R + H,0

OH OH OH
NOg
H -

1, Br™ is a nucleophile and
protonated alcohel is an
electrophile.

NO, 2. Tt is nucleophilic displacement
of water from protonated

For carrying out the above reaction, alcohol by Br nucleophile.

which condition should be used? .
Which of the statements given

above isfare correct?
faj Conc. HNO, + conc. H,80,

+ heat fa) 1 only
(b) Conec. HNQ, + conc. H,S0, (b} 2 only
(¢} Dilute HNO, fc) Both 1 and 2
(d) Conc. HNO, only (d) Neither 1 nor 2
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110. Consider the following statements in 112. Consider the following reaction :

respect of the reaction PACl,, CuCly

— CH;=CH » [V
(CHa)sCBr + OH —2219 o 1ol .),COH + B ¥R e |
1. It is a nucleophilic substitu- What is the major product Y] in the
tion. above reaction?
It is a two-step reaction. fa) CH,CHO
3. The rate of the reaction (b) CH4CO,H
depends only on the
concentration of the alkyl fci CH=CH
halide.

(cd} CHHCHQOH
It iz an SNQ reaction.

5.  Carbocation intermediate is 113. Benzoyl chloride can be converted to
formed in this reaction. benzaldehyde by treatment with

Which of the above statements are fa) H,/Pd-BaS0,

correct? () Zn{Hg)/HCI

fa 1,2, 3 and 5 fc) DIBAL-H

(b} 1, 2 and 5 only (d} Na/lig. NH,

fe} 3'and % baly 114. Direct nitration of aniline by using

fdl 2,3 and 4 HNO, /H,S0, at 288 K gives
fa) a mixture of ortho-, meta- and
111. Consider the following aleohols : para-nitroaniline
{FHJ (b) a mixture of orthe- and para-
CHiEHION By CR-ON:  CRy—t—OM nitroaniline only
CHz CH; fc) a mixture of mete- and para-
I 1l i nitroaniline only
On treating these with concentrated () a_mixtLIu:e of meta- and ortho-
sulphuric acid at 413 K, which of nitroaniline only
the above will give the corres-
ponding ether? 115. Which one of the following is a
polyvamide?

I 1l and INI
fa Kilan fa) Teflon

(b} 1 and II only (b} Polyester
fe) 1 only fc)  Polythene

{d} T and III only (d} Nylon
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116. Which one of the following is water
soluble?

faj Cellulose
(k)
fc)

(d)

Cholesterol
Vitamin D

Insulin

117. The major product of the following
reaction

{1) NaNO,, HCI

@—NH ¥
(2} NaOH, PhiOH
15
o
fa) @
N:N—DQ
(b) @’
i
o (0
O
e

118, Addition of Br, to l-pentene would
produce 1, 2-dibromopentane which
is

(a)
(b)
fel
fd)

IMESD
achiral
optically active

racemic

P-TSB-N-QIT/43A
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119. The major product of the following

rednaction
J
Ii (1] Excess MeMgBr
CH;—U—0CoHy —>
2} Dl HC
18
ilﬁH
() CHE—-—LF—CHE
CHj
O
I
b} CH;~” “NCH,
OH

fd! None of the above

120. Which one of the

peptide linkage?

following has

g

16’ HOOC—CH—CH;—CH:—~C—NH;
NH.

&

b HOOC—CH—(CHyl—NH—C=NH

NH. NH,

fc' HsN—CH;—CONH—CH—COCH
Cli,

e HDGC—?H—CH?CDNH;
NH,



SPACE FOR ROUGH WORK
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