
Energy Released in Nuclear
Reactions

The binding energy
is equal to the amount of energy

released in forming the rulers and can be calculated

using

The daughter mic produced as a resultof

both fission and fusion
have a BEpN

than the parent nuclei.

Hence energy is
as a result of the

between the parent and the daughter
mulei.

Mole ratio
R . &H +1 H s He + energy

Particle mass/m

it 1 . 00728

iH 2 .0140

"He 3 . 01605

i) Calculate energy
in joules , released in

this reaction.

Am = 3 . 016054 - (1 , 00726u + 2 . 014ouD

=
0. 06523u

DE = Amc

= 6 .
00523 x 1 . 66 x 1027)(3x105)2

=
7 .
8 x 10-135



ii) The temperature in the core of the sun is 1 .6x107K.

suggest why such
a high temperature

is necessary for

this reaction.

Since the nuclei are positively charged, they have
electrostatic repulsion. To overcome this repulsio,

a high kinetic energy is needed.



S -22/43

Energy required to separate the muleons

in a nucleus to infinity.

-

nuclear fusion

BEpN of He is greater than BEpN of H-2.
Both H-2 particles have low o.



Am= 3 .0160294 + 1
.
0036654 - (2x2 . 014/02)a

= 0 .
0035/m

DE = (0 . 00351x 1 .66x10)(3x106)
2

= 5 . 24x10-135

Energy released
when one He-3 nucleus is formed.

1 . 58x10"

2 mol H-2 form I mol of He

Imo H-2 forms 0 .5end of He-3

No
. of He-3 nuclei formed =

0 .5x1 . 02x10
*E 3. 01x1023

Energy released = 3 .01x1023 x 5 .24 x 10-1

= 1 . 58 x 10"



S - 23/42

Differen between mass of nucleus and total man

of nucleus when separated to infinity.

I

O

neutron

Am = 0 . 030377u - (0 .002356u+ 0 . 009105u)

=
0 . 018384v

DE = Amch

= 10 . 018884 x 1. 66x15
27) (3x 106)2

=
2 . 82x15J



P=E

Inveles of He-4 releases = 2 .82x10-15

Total energy released perscund = 1 . 4 x 10285/s

Total # of muli formed =
1
. 4x1028

=
4 .96x1039

per second 2.
82x10

- 12

Mars ofI nucleus=
4u = 4 x1 . 66x 1527Rg = 6 . 64x1522hs

Total man of He-4 produced = 6 . 64x1027x4 .96 x 1039

3
. 3 x 1013



Mp = 143
.922958763

+ 3400S

Mr = 235 .

043930 +
1 . 008665= 236 . 6525954

Am= 0 . 19601lu = 3 .

0877326x152

DE = Amc 2 .
78x10

"

I particle of U-235 produces
2

.78x 10"5

235 . 043930u produces 2 .78x10
- "J

3. 901x10-25kg - 2 .78x15"I

15 kg 1
.
07x 10155


