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Two marks type questions:

Write any two characteristic properties of nuclear force.
Answer:

a. Nuclear forces are strongest forces in nature.

b. Nuclear forces are charge independent.

Two nuclei have mass numbers in the ratio 1: 8. What is the ratio of
their nuclear radii?

Since R = R, Al
1

f 1/3
= RI:R2=(1”3'.81’3}=[E) =1:2

A nucleus ZXA has mass represented by
M(@A, 2).If Mp and M,, denote the mass of proFon
and neutron respectively and B.E., the binding
energy in MeV, then
Ans. |
BE.=[ZM,+ A-2)M,-M (4, 2)]

Tweo nuclei have mass numbers in the ratio
2 : 5. What is the ratio of their nuclear
densities ?

Amns., The ratio of their nuclear densities is 1, as
nuclear density is constant for all nuclei.




5 What is the nuclear radius of F I‘elzs, if that of
A1 is 36 fermi.

1/3
R 1/3
R, |4, 27 ) "3
5

5
R, = R2=§X3'6 = 60 fermi

What is the effect on neutron to proton ratio
in a nucleus when (i) an electron, (ii) a
posifron is emitted ?

Ans. Inemission of an electron, a neutron is converted
into a proton. Therefore, number of neutrons
decreases and the number of protons increases.
The neutron to proton ratio decreases. In the
emission of a positron, a proton is converted into
a neutron. Hence the ratio increases.

Why heavy stable nucleus must contain more
neuntrons than protons ?

Ans. Coulomb forces between protons are repulsive
and nuclear forces are ordinarily attractive. For
nuclei to be siable nuclear forces must dominate
the repulsive forces. Therefore, number of
neutrons must be greater than the number of

protons.

Fill in the blanks:

1. The energy equivalent of 1 amu is..... ;

2. One electron volt is the......cceueeet when accelerated through a........ e

3. Density of nuclear matter is the...............mass OF .o copsoosnse B IS e civiciiaisniis

4. Isotopes of an element are the atoms...............which have............... 1111 S—"
5. Isobars are atoms Of..............WhiCh have same............... but different...............
6

. Isotones are the nuclides which contain.............. :
1. 931 MeV
2. energy acquired by an electron; potential difference of 1 V.

3.ratio of; nucleus; volume

4.of an element; same atomic number; different atomic weights.
5. different elements; atomic weight; atomic numbers.

6. same number of neutrons.




Three marks type questions:

1 An electron and alpha particle have the same de-Broglie wavelength
associated with them. How are their kinetic energies related to each
other?

Answer:
5 Ex = Kinetic energy
Ey = £ where | p = momentum
2m t = mass of the particle
de-Broglie wavelength, & = L3
—.where [ = Planck’s constant
T I
J2mE g
Both the particles have the same de-Broglie
wavelength ..-[Given
h 3 h
‘szeEKr N '\.'rzmaEK.u
m, = mass of electron
m, By mg = mass of alpha particle
or ‘:;: - E.:if . Ex. = K.E. of electron
Exoa = K.E. of o-particle
As m, = m, oo KiEg, = Egg
2

Two nuclei have mass numbers in the ratio 1: 2. What is the ratio of
their nuclear densities?

. ss of Nucl
Nuclear density, f = Mass of Nucleus

Volume of Nucleus
But, R = RUA”E‘
. _ mA
s~ f y e o
3™

...where [m is mass of proton or neutron and A
is number of nucleons

L fe M
o

3
':?'FERD

Thus, f is independent of A (mass number)
- The ratio of density will be 1: 1.

Two nuclei have mass numbers in the ratio 8:125. What is the ratio of

their nuclear radii?




Answer:

A 8
A, A, =8:1H = —=—
1772 A, 125
. _ 1/3 . 1 _ M - £
Since R = R; A o —2 = Azl’la =137 "

A heavy nucleus X of mass number 240 and binding energy per
nucleon 7.6 MeV is split into two fragments Y and Z of mass numbers
110 and 130. The binding energy of nucleons in Y and Z is 8.5 MeV per
nucleon. Calculate the energy Q released per fission in MeV.

Answer:

Given : 240X = 110y 4 1307

~ Gain in binding energy for nucleon=8.5- 7.6 =09 MeV
Hence total gain in binding energy per nucleus fission = 240 x 0.9 = 216 MeV

Draw a plot of potential energy of a pair of nucleons as a function of
their separation. Write two important conclusions which you can draw

regarding the nature of nuclear forces.
Answer:

Two impaortant conclusions -
(I} Nuclear force between two nucleons falls rapidly to zero as thelir distance is more than a few
femtometres. This explains constancy of the binding energy per nucleon for large-size nucleus.

ol
I

Potential energy (Me\)

o1 2 3
¥ {fm)

(i) Graph explains that force is attractive for distances larger than 0.8 fin and repulsive for distances less
than 0.8 fm.




A nucleus with mass number A = 240 and
BE _ 7.6 MeV breaks into two fragments each
of A = 120 with PAE = 8.5 MeV. Calculate the

released energy.

Binding energy of nucleus with mass number
240,

(Eppn )y = 240 x 7.6 MeV e (D)
Binding energy of two fragments
(Egpnde = 2 x 120 x 8.5 MeV (D)
Energy released = (Egnl)z — (Epnh

= (2 > 120 = 8.5) — (240 > 7.6)
240(8.5 — 7.6) = 240 = 0.9
= 216 MeV

Calculate the energy in fusion reaction :
ZH+F H— IHe + n,
where BE of H = 2.23 MeV and of
ZHe= 7.73 MeV

Answer:
Total binding energy of initial system (E)
= TH+{ H = (2.23 + 2.23) MeV = 4.46 MeV

Binding energy of final system

i.e. 3He (Ep = 7.73 MeV

Hence, energy released = E, - E;
= 7.73 MeV — 4.46 MeV
= 3.27 MeV
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