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GENERALINSTRUCTIONS

This test contains 45 MCQ's. For each question only one option is correct. Darken the correct circle/ bubble in the

Response Grid provided on each page.

You have to evaluate your Response Grids yourself with the help of solutions provided at the end of this book.

Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that

syllabus.

After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

The mass of a ZL,‘ nucleus is 0.042 u less than the sum of 6. Theradioactivity of a sample is Rl atatime T, and R, ata
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9.

How does the binding energy per nucleon vary with the

increase in the number of nucleons?

(a) Increases continuously with mass number

(b) Decreases continuously with mass number

(¢) Firstdecreases and then increases with increase in mass
number

(d) Firstincreases and then decreases with increase in mass
number

The energy spectrum of B-particles [Number N(E) as a

function of B-energy E] emitted from a radioactive source is

(a) (b)
NE) NEB \
P :1_.‘
t E

(d)
NE) NE) ’

A radioactive nuclcus und\.rgoce aseries ol dccay according
to the scheme

A=A —BA, %A, 1A,

(©)

If the mass number and atomic number of A’ are 180 and 72

respectively, then what are these numbers for A4

(a) 172and 69 (b) 174and 70

(¢) 176 and 69 (d) 176and 70

The activity of a radioactive sample is measured as 9750

counts per minute at £ =0 and as 975 counts per minute at

1= 5 minutes. The decay constant is approximately

(a) 0.922 per minute (b) 0.691 per minute

(¢) 0.461 per minute (d) 0.230 per minute

Actinium 231, 3! ACqg, emit insuccession two  particles,

four a-particles, one B and one o plus several y rays. What

is the resultant isotope?

@ 22'Au,, (®) 21MAuy,

(©) 2'Pb ¢, (d 2''Pbg,

Fusion reactions take place at high temperature because

(a) atoms are ionised at high temperature

(b) molecules break up at high temperature

(¢) nuclei break up at high temperature

(d) kinetic energy is high enough to overcome repulsion
between nuclei

If M, is the mass of an oxygen isotope R()”,Mp and My
are the masses of a proton and a neutron respectively, the
nuclear binding cncrgy of the isotope is

(@) (Mq-17My)e (b) (Mg, ~ 8Mp)c?

© (Mo 8Mp 9MQ2 (d) Mge?

20.

21.

22.

Which of the following nuclear reactions is not possible?
@ '2c+'}c—PNe+3He

(b) §Be+|H— §Li+3He

(¢) '!Be+|{H— JBe+3He

(d) ILi+3He——H+"B

Theratio ofhalf-life times of two elements Aand Bis % v

A
The ratio of respective decay constant .A‘—Av is

(@) Ty/Ta (b) T,/Ty
Ty + T, Ty —T;

© At @ A—E
A Ty

Two radioactive materials X, and X, have decay constants
102.and A respectively. Ifinitially they have the same number
of nuclei, then the ratio of the number of nuclei of X | tothat
of X, will be 1/e after a time

(a) 1/10n (b) VI

(c) 11/10% (d) 19

In aradioactive material the activityat timet, is R, and ata

later time t,, it is R,. Ifthe decay constant of the material is

2, then

@ R= R ©) R =Ry’
(¢) R,=R, (d) R =Ry
The correct relation between ¢, = average life and

1), = halflife for a radioactive nuclei.

1
@ 1, =ty ®) 1, =S4

(c) 0.6931,, =t (d) t,,=0.693 1),

Ifthe nuclear force between two protons, two neutrons and
between proton and neutron is denoted by L and B
respectively, then

(@ F,=F,=F, (b) F,#F,andF =F,

© F.=FE.=F, @ F,#F +F,

Which one is correct about ﬁ.sslun.’

(a) Approx. 0.1% mass converts into energy

(b) Most of energy of fission is in the form of heat

(c) In a fission of U3 about 200 eV energy is
released

(d) On an average. one neutron is released per
fission of U233
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23.
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P

26.

27.

28.

29.

1£200 MeV energy is released in the fission ofa single U233

nucleus, the number of fissions required per second to

produce | kilowatt power shall be (Given leV=1.6 x 10-19J)

(@) 3.125%103 (b) 3.125x%10"

(¢) 3.125x10'3 (d) 3.125x10'

In any fission process, the ratio of

mass of fission products is
mass of parent nucleus

(a) equalto !

(b) greaterthan 1

(c) less than |

(d) depends on the mass of the parent nucleus

Inan a-decay the kinetic energy of a-particle is 48 MeV and

Q-value of the reaction is 50 MeV. The mass number of the

mother nucleus is X. Find value of X/25.

(Assume that daughter nucleus is in ground state)

(a) 2 (b) 4 (c) 6 d 8

A sample of radicactive element has a mass of 10gm at an

instant r=0. The approximate mass of this element in the

sample after two mean lives is

(a) 630gm (b) 135gm

(c) 250gm (d) 3.70gm

Consider a radioactive material ofhalf-life 1.0 minute. Ifone

of the nuclei decays now, the next one will decay

(a) after 1 minute

mmulc
(b) after log

1 3 ;
(c) after N minute, where N is the number of nuclei present

at that moment
(d) after any time
The mass of a-particle is
(a) less than the sum of masses of two protons and two
neutrons
(b) equal to mass of four protons
(c) equal to mass of four neutrons
(d) equalto sum of masses of two protons and two neutron
The decay constants of a radioactive substance for o and 3
emission are 1., and % respectively. If the substance emits
« and 3 simultancously. then the average half life of the
material will be

30. Ifthe end A ofa wire is irradiated with c-rays and the other
end Bis irradiated with B-rays. Then
(a) acurrent will flowfromAtoB
(b) acurrent will flow from BtoA
(¢) there will be no current in the wire
(d) acurrent will flow from each end to the mid-point of

the wire

31. A radioactive nucleus of mass M emits a photon of frequency
v and the nucleus recoils. The recoil energy will be
(a) Mc? ~hv (b) h3v?/2Mc?
(c) zero (d) hv

32. Radioactive element decays to form a stable nuclide. The
rate of decay of reactant is correctly depicted by

(a)\]QL (b»nll (c)\ K ,‘d’\l_.

33.  Anucleus of mass M+ Am is at rest and decays into two

M
daughter nuclei of equal mass 17 cach. Speed of light is c.

The speed of daughter nuclei is

2/ Am Am Am
o @«
U +Am 'a M M + Am

34. Atomic weight of Boron is 10.81 and it has two isotopes

(a) ¢

B'"and (B'! Then the ratio 5 $8" ;5 B'" in nature would
be
(a) 19:81 (b) 10:11 (c) 15:16 (d)81:19
35.  Anucleusruptures into twonuclear parts, which have their
velocity ratio equal to 2:1. What will be the ratio of their
nuclear size (nuclear radius)?
@ 2¥:1 () 1:2% (¢ 3%2:1 (d)1:3»
36. A nucleus of uranium decays at rest into nuclei of thorium
and helium. Then :
(a) the helium nucleus has less momentum than the thorium
nucleus.
the helium nucleus has more momentum than the
thorium nucleus.
the helium nucleus has less kinetic energy than the
thorium nucleus.
the helium nucleus has more kinetic energy than the
thorium nuclcus

(b,

(c

(d

37. Ifradius of the J Al nucleus is taken to be R, then the

radius of | '7‘ Te nucleus is nearly:

5 3 13\ 53\
(a) ERAI (b) ERAA (C)(EJ R-‘“(d)[ﬁ] R,

2T p
@ To+mp ® o+
IyTp 1
© T, g @ E(T“ +)
2.@00Q 24.@HO
RESPONSE 28.@D®O@ 28.@®OQ
Grip R.QO 33-@®O@
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29.@EEG I0.E@ 31 @EE@
H.BOOO 5 @O 36 QOO
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38.

39.

40.

41.

M and Mr' represent mass of neutron and proton
respectively. If an element having atomic mass M has N-
neutron and Z-proton, then the correct relation will be

@) M<[NM,+ZM]  (b) M>[NM,+ZM,

© M=[NM,+ZM]  (d) M=NM,+M]

After 300 days, the activity of a radioactive sample is 5000
dps (disintegrations per sec). The activity becomes 2500

dps after another 150 days. The initial activity of the sample
indpsis

(a) 20,000 (b) 10,000

(c) 7.000 (d) 25,000

Order of magnitude of density of uranium nucleus is

(m =1.67x1027kg)

(@) 102%kg/m? (b) 107 kg/m?

(c) ]l)”kgfm3 (d) 10!! kg/‘m3

The clectrons cannot exist inside the nucleus because

(a) de-Broglie wavelength associated with electron in f3-
decay is much less than the size of nucleus

(b) de-Broglic wavelength associated with electron in 3-
decay is much greater than the size of nucleus

(c) de-Broglie wavelength associated with electron in p-
decay is equal to the size of nucleus

(d) negative charge cannot exist in the nucleus

42.

44.

If the total binding energies of ]2H. gﬂcA 22}-1»& éi‘SU
nucleiare2.22, 283,492 and 1786 MeV respectively, identify
the most stable nucleus of the following.

@ 3%Fe () ZH
(9 Bu ) 3He

At a specific instant emission of radioactive compound is
deflected in a magnetic field. The compound cannot emit
(a) electrons (b) protons

(¢) He (d)
A nuclear reaction is given by

neutrons

ZX’\ - Z+IYA + ¢ 4+, represents
(a) fission (b)
(¢) =-decay (d)
Radioactivematerial 'A'has decay constant'§ A" and material
'B' has decay constant '2". Initially they have same number

p-decay
fusion

of nuclei. After what time, the ratio of number of nuclei of

1
material 'B' to that 'A' will be —?
e
1 1 1

(a) (b) Pry

7
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PHYSICS CHAPTERWISE SPEED TE
Total Questions 45 Total Marks 180
Attempted Correct
Incorrect Net Score
Cut-off Score 50 Qualifying Score 70
Success Gap = Net Score — Qualifying Score

Net Score = (Correct x 4) — (Incorrect x 1)
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