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Q1. Inaradioactive decay, let N represent the number of residual active nuclei, D the
number of daughter nuclei, and R the rate of decay at any time t. Three curves are
shown in Fig. The correct ones are —

N D R
N

t t t
(1) ) 3)
(@2land3 (b) 2and'3 (c) 1and 2 (d).all-three

Q 2. Afreshly prepared-radioactive source of half-life 2 hiremits radiation of intensity
which is 64 times.the permissible safe level. The. minimum time after which it would
be possible to work safely,with this source is;-

(@ 6h (b)-12-h (©)24h (d) 128 h

Q 3. \ The count'rate of activity of a'radioactive sample of a very large population decreased
from 1024 to 128 in 3. minutes. Then the rate of disintegration at the end of 5 minutes
IS~
(@) 96 (b) 64 (c) 48 (d) 32

Q4. If 10% afaradioactive substance decays in every 5 years, then the percentage of the
substance that will have decayed in 20 years will be -
(a) 40% (b) 50% (c) 65.6 % (d)34.4%

Q5. Aradioactive material of half-life T was produced in a nuclear reactor at different
instants, the quantity produced second time was twice of that produced first time. If
now their present activities are A1 and A respectively then their age difference equals

T 244 Aq
@ 7|52 (b)T|lnA—2
T Ay Ay
© 55|22 (ol)T|1nE

Q6. The half life period of a radioactive element X is same as the mean life time of another
radioactive element Y. Initially both of them have the same number of atoms. Then -
(@) X & Y have the same decay rate initially
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Q8.

Qo.

Q 10.

Q11.

Q 12.
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(b) X & Y decay at the same rate always
(c) Y will decay at a faster rate than X
(d) X will decay at a faster rate than Y

A radioactive substance is being produced at a constant rate of 200 nuclei/s. The
decay constant of the substance is 1 s™*. After what time the number of radioactive
nuclei will become 100. Initially there are no nuclei present?

@1ls (b) 1/(In(2))s ©In(2)s (d)2s

There are two radioactive substances A and B. Decay constant of B is two times that
of A. Initially both have equal number of nuclei. After n half lives of A rate of
disintegration of both are equal. The value of n is:

(@1 (b) 2 (c)4 (d) all of these

A radioactive isotope A decays into another isotope B which has-a half-life equal to
1/2 of that of A. Both isotopes emit a-particles during their decay,-and. B decays into a
stable nucleus. If a sample consists initially of atoms_.of-A only, then thenet activity
of the sample initially:

(a) increases with time (b) decreases-with time

(c) remains constant (d) any 'of the above may be true

There are two radio nuclei A and B. A is an-alpha emitter and B a beta emitter. Their
disintegration constants are_in the ratio of 1: 2. What should be the ratio, of number of
atoms of A and B at any time t-so that probabilities of getting.alpha’and beta particles
are same at that.instant'?

(@2:1 (b)1:2 (c)e (d)e?

After280/days, the activity of a radioactive sample is 6000 dps. The activity reduces
to 3000.dps-after another 140.days. The initial activity of the sample in dps is:
(a) 6000 (b)9000 (c) 3000 (d) 24000

In radioactivity number of nuclei of two radioactive substances 1 and 2 are shown in
figure. Match. the following

M

N

Table-1 Table-2

(A)

Initial activity of (P) 1is more
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(B)

Half-life of Q) 2 is more

(©)

Decay constant of (R) nothing can be said

COMPREHENSION (Q13 to Q15)

Q 13.

Q 14.

Q 15.

Q16.

Q17.

Q 18.

We have two radioactive nuclei A and B. Both convert into a stable nucleus C. Nucleus
A converts into C after emitting two oa-particles and three B-particles. Nucleus B
converts into C after emitting one a -particle and five B particles. At time t = 0, nuclei
of A are 4 No and that of B are No. Half-life of A (into the conversion of C) is 1min and
that of B is 2 min. Initially number of nuclei of C are zero. :

If atomic numbers and mass numbers of A and B are Zi;.Z>, Ai'and Az respectively.
Then:

(@) Z1—Z2=6 (b) Ar~As=14

(c) both (a) and (b) are correct (d) both (a) and (b) are wrong

What are number of nuclei-of C; when number of nuclei of A and B are equal?
(a) 2No (0)'3'Ng (0) =2 ()22

At what time rate of disintegrations of A and B are equal.
(@) 4 min (b)® min (¢) 8.min (d) 2 min

Aradioactive-material decays-by simultaneousemission of two particles with respective
half<lives 1620 and 810 years: The time; in years, after which one-fourth of the material
remains is

(a) 1080 (b) 2430 (c) 3240 (d) 4860

Equalmasses.of two samples A and B of charcoal are burnt and the activity of resulting
carbon=di-oxide from two samples is measured. The gas from sample A gives 10*
counts permonth and that from sample B gives 2.5 x 10° counts per month. The age
difference of two samples is - (Half life of C* is 5730 years) —

(@ 5730Y (b) 11460 Y

(c) 17190 Y (d) 22920 Y

The radioactive carbon gets produced by the process of —
(a) reaction of radium rays on simple carbon

(b) reaction of cosmic rays on simple carbon

(c) reaction of high energy neutrons on nitrogen

(d) reaction of cosmic rays on oxygen.
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Q6 ¢
Ql1 d
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Answer Key

Q2 Db Q3 d Q4 d
Q7 ¢ Q8 a Q9 a
Q13 b Q.14 ¢ Q.15 b
Q.18 ¢

Ans 12. (A) R, (B) Q, (C) P

Q5 c
Q.10 a

Q.16 a
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Q1) In a radioactive decay, let N represent the numb ua active nuclei, D

the number of daughter nuclei, and R the rate of e t. Three curves
are shown in Fig. The correct ones are — \\
_»t N N1 //3\“.,,. = SN
N=N N\ 5« =/ (=
=N ﬁ O N\
D — ‘\‘b—\\\ N

_. /\\ y& N = N= Conglad

(a) 1 and ) 2-and\3 (c) 1 and 2 L/(;d’)/allthree



Q2) A freshly prepared radioactive source of half-lif its radiation of
Intensity which 1s 64 times the permissible safe level. um time after
which it would be possible to work safely wi t S -
=
4, , = Z fy [ %
B g
e

@ () 24 h (d) 128 h




Q3) The count rate of activity of a radioactive sampl large population
decreased from 1024 to 128 in 3 minutes. Then the rf\ tegration at the end
of 5 minutesis- \_ 7 i
)g—hwz (—) i, c+|v;4
@' b i=3

@@@ XX@
®) %X@%%) 8 32



Q4) If 10% of a radioactive substance decays in eve hen the percentage
of the substance that will have decayed in 20
-9

(c) 65.6 % WA %

» 344X 100




different instants, the quantity produced second time of that produced first
time. If now their present activities are Al and A ly then thelr age

difference equals - 0, — mikia achivs J,b .

2(40 % ,QConaI

-H @Mﬁ =4 )
(@) - %_1 A KZ—@ALZ) = -%H,-&l)
D ﬁ% XC o an Lm0
\/’ﬁ 24 D 24, 1

s
d 28,

Q5) A radioactive material of half-life T was produced @ear reactor at
e




—_—

z hﬂ,.ah@ ;)B
(@) X & Y have theg@ te |n|t|al NSy gg
(b) X Vc\s;cll\l( decay oy ratrate al Sy = - €932 }‘B
(d)Xw@%a\tafa @ < Hy
) Xama ]C(w be L

@ CBYJ&},U/ JY

Q6) The half life period of a radioactive element X i he mean life time of
another radioactive element Y. Initially both of t K me number of
atoms. Then -




decay constant of the substance is 1 s-1. After w ber of radioactive

nucleil will become 100. Inltlally there are no-nuc
Z°</s,“ . 0% d\l\! @}q\\_?oo N
() 1 % (b) @@9% WZ) : (d) 2

% UV\ o 9 log L
@® ‘Uulooeﬂh“%} 1 = dnt,

Q7) A radioactive substance is being produced at a c% e of 200 nuclei/s. The




that of A. Initially both have equal number of nuclei. If lives of A rate of

disintegration of both are equal. The value of nis
— 75 No

)Zh\

(a) 1 @%%) 4 (d) all of these
Z2h

Q8) There are two radioactive substances A and B. Dec @am of B Is two times




Q9) A radioactive isotope A decays into another isotop Ich has a half-life
equal to 1/2 of that of A. Both isotopes emit a-particb% heir decay, and B

decays into a stable nucleus. If a sample consists, initi atoms of A only, then
the net activity of the sample |n|t|ally %
@@
t=¢ ‘\‘ @
Jusk af huy 4= N g&

fSM«M
incr C (b) decreases with time
(C) rema constan \9 (d) any of the above may be true

) +ojra& dlxlnhawha\«‘/&( -~ 3N,
-f-l'ay t=0 . > = }*(Nd (JN)-I—Z}(A\\
= ANt an)-




Q10) There are two radio nuclei A and B. Alis an alpha
Thelr disintegration constants are in the ratio of 1: 2.
number of atoms of A and B at any time t so tha

nitter and B a beta emitter.
%’ uld be the ratio of
es of getting alpha and

beta particles are same at that instant ?
< \m% %ﬂ%;
Q K % Q = YJ\/\A«D\ \“% \h‘\'ﬂ-afG\‘\'la\,,
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Q11) Af @ 0 days, the activity of a radioactive sa dps. The activity
reduces c@ ps after another 140 days. The % of the sample in dps
> J(./ = 140 d«@fs C% %

% l«x g o
@ %@ (C) 3000 \yaz/moo

(a) 6000



shown in figure. Match the following " n’j(mr 2.

%%\6!0
Table-1
(A) Initial activit more
() Half— Q) é .
© r‘ @ b

Q12) In radioactivity number of nuclei of two radioa % ances 1 and 2 are
'hY ‘gﬁ

y constan hing can be said '

o™



COMPREHENSION (Q13 to
We have two radioactive nuclei A and B. Both co iﬂt stable nucleus C.

Nucleus A converts into C after emitting t and three [3-particles.
Nucleus B converts into C after emlttlng one nd five B;partlcles At time
t =0, nuclei of Aare 4 N, and that of re No- f life of A(mm the conversion of

C) iIs Imin and that of B |s mall ﬁumber of \tel of C are zero.

(Q13) If atomic numb \@&mfmbers of QQd&r? Z,,Z,, A, and A,
respectively. Then /‘\ %cﬂ

" N~ (d) both (a) and (b) are wrong
— o = A, = = > - A= L




Q14) What are number of nuclei of C, when numk r% f Aand B are equal?
Ny = Ng ?\
7y \ ’ RS
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respective half-lives 1620 and 810 years. The ti

%:53, T

Q16) A radioactive material decays by simultaneous f two particles with
ne, | er which one-fourth
of the material remains is
Criva

i

B
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Q17) Equal masses of two samples A and B of charcoa rnt and the activity of
resulting carbon-di-oxide from two samples is meas as from sample A

gives 104 counts per month and that from sam 5 x 103 counts per
month. The age difference of two samples i |s f Cl4is 5130 years) -

| @ S 736 \asz AYA -
(a) 5730Y 11460 Y

(c) 17190 Y (d) 22@
\§>> 2303 - ?303 9 >
& v
%: s “3 Z-SXW

@@c- f, = 36 M(/’i@— X j£i>:>( Z

y A
=27y, = 1194 Opury




Q18) The radioactive carbon gets produced byt
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