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QUESTIONS

21.1. What are isotopes? What do they have i» common and
what are their differences?

"Ans. _ Isotopes are those nuclei, which have same atomic number but have

different mass numbers.

21.2. W’vy are heavy nuclel unstable g 7 -

Ans. The heavy nuelei have very small value of their binding cnergy per

energy is required 10 s, ﬁ%\mn
nuclei 9 R‘
21.3. If a nucleus has a half-life of m U@’ ean that it

will be completely 1 rs? Explain.
Ans. The half-life & m el¥fent is the time in which half of given
lu feays. As decay rate decreases with the decrease of

sampl s
W&.f»j e Btms, Souatd] I e lnerEes e o
alf-life. Total decay is possible after infinite.

21.4. What fraction of a radioactive sample decays after two
half- lives have elapsed?

Ans.  The number of atoms at t = o is denoted by No then after two half lives (n
=2) we get the remaining number of radioactive atoms as follows,

nucleon. So these are un-stable. And les

1\
N= :}'\\'u
Here n=2

So :% oy

z

This means that after two half lifetime. there is only one fourth of the

s RO oy B
given sample of radioactive element uhxles of it is decayed.

. 226
21.5. The radioactive element 43 Ra has a half-life of 1.6 x 10°
years. Since the Earth is element in nature? Incomplete
question
2 = 2
Ans.  The half-life of g5 Ra is 1.6 x 10” years but its total life is equal to infinity.

This is common property of all the radioactive elements that given
samples of them decays fully afier infinite time
=

This is why yg R2 is still found on Earth while Earth life is 5 billions
years

21.6. Describe @ brief account of interaction of various !ypes of -
radiations with matter.

Ans. The interaction of radiations with matter is fully explained in the article,

see that article

21.7. Explain how a ar.d p-particles my lonize an atom with out
directly hitting the electrons? What is the differenice in the
action of the two particles for producing ionization?

Ans.  « - particle like nucleus of helium it requires electron. It is also energy. So

S i uses fits energy to ionize thousands and thousands of atoms in its way.
without hitting with them. Similar is the case of - particles.

21.8. A particie which produces more ionization is less
penetrating. Why?

Ans.  The particle with greater ionizing power will loose its whole of en

. a shon distance inside a medium. So its range in that medium is s

small. The reverse is the case for particle of less ionizing power that it will
loose less amount of energy so that its range is large.

21.9. What information is revealed by the fength and shape of
the tracks of an incident particle in W:Jso ﬂoud
chamber? '3{;

Ans.  In Wilson —cloud chamber the stgai ;g aﬂau is for such a
particle. which has Lmuwém ¢ fonizing power. It is for

e

55 mass and less value of ionizing power

@ patticles. The

ared oud\ shaped.
21. 15&% must a Geiger Muller tube for detecting « - particles

.1 have a very thin end window? Why does a Geiger Muller
tube for detecting y-rays not need a window at all?

Ans.“The window on the top of G.M. tube provides easy sy for the low enerey
particles, to enter inte the tube. The Y- radiations are highly penctrating so
these do not require any thin window.,

21.11.Describe the principle of operation of a solid-state
detector of fonizing radiation in terms of generation and
detection of charge carriers.

Ans.  See the article of semiconductor detector.

21.12. What do we mean b y the term critical mass?

Ans. The quantity of mass which is enough to abserb mos: ull of the neutrons

produced in chain fission reaction to give tremendous cnergy. like atom

bomb in called critical mass of fissionable material

 21.13.Discuss the advantages and disadvantages of huclear
power compared to the use of fossil fuel generated
power.

Ans,  The nuclear power is of large amount and it is almost permanent for a
given period of months. Where as the fossil fuel gencrated power is of
fewer amounts and may not be definite for long period of months.
Moreover the nuclear power is cheaper than fossil fuel generated power.

21.14.What factors make a fusion reaction difficult to achieve?

Ans.” The fusion reaction requires large energy to start and temp. of millions
degrees of Celsius is required to.-make this reaction possible in laboratory.
Also greater energy nuclei are required come close together and merge

ust be there to aceelerate the nucle, Even

together. For this accelerators

then probability of occurring the fusion process is very low
21.15.Discuss the advantages and disadvantages of fusion

power from the point of safety. Pollution and resources.
Ans. The fusion reaction is {ree from radioactive fossil products. It gives more
enerpy per nucieon as compared with nuclear fission reaction
The fusion rezction belween two nuclei cannot occur without gi
¢s 1o them. The required high energy can be given by using
high (millions of Celsius

ing large

accelerators or by making temperature. viery
degrees). Both of these are technically difficult.
21 16.What do you understand by “background radiation”?

State two sources of this radiation.
Ans.  The und us due to cosmic rays and due to natural

radioactive materials under the erest of Eanth, are called tﬁ:ﬂound
radiations
21.17.if you swallowed an g #ﬁﬁm;‘év ould be the more

dangerous to

ent all a

diations pi

Ans. The u env very laree value of fonizing power. It can
\NWMWM and thousands of ions. But ) - radiations are of less

ouwer so these are less dangerous than « - paricles

ionizing po

' 21.18.Which radiation dose would deposit more energy 0 yotr
body (a) 10 mGy to your hand, or (b) 1 mGy dose to your
entire body.

Ans. By definition
1Gy=1Jkg”'
10mGy = 19m J kg™

and
1 mGy =1mJkg™
This shows that 10 m J k™' (10 mGy) is the more energy given to whole of
the body is greater then | mGy given 1o hand only.

21.19.What is a radicactive tracer? Describe one application
each in medicine, agriculture and industry.

Ans.  Please see the anticle “tracer technique”

21.20. How can radioactivity help in the treatment of cancer?

Ans. Radiation are focused on the cancerous cells with more amount of
radiations and also t are more damaged than the healthy cells. This is
basic principle of treatment of cancer with radiations.




