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NUMERICALS PROBLEMS

\1 Calculate the equivalent energy of an electron having rest mass 9.11 x 10" Kg.
ok  Glyen data:

Rest mass of electron: m, =9.11x10™" kg

Speed of light: ¢ = 3x10"ms™

Equivalent energy of (a‘ ) ' Ewm?

formula;

E = mc’ ‘
E=(9.11x10")x(3x10')' =8.2x10" | e eV =1.602x107"

8.2x10°"

=1 =S, : = (), V
L 3 x 10 5.12x10°eV {?Sl?lﬁ

12 The length of a spaceship Is 100 m long. What will be Its length If the spaceship moves with a speed
of 0.99¢?

o Glven Data:
Rest length of spaceship: L =100m
Velocity of the spaceship: v =0,99¢
Length contraction; L'=?

Eormuly:
.
L'-(IOO]KJI—'(W%Y- =100x1-0.9801

L'=14m
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13.3 Particles called n-mesons are produced by accelerator beams. If these particles travel at 2.70x1g!

m/s and live 2.60x10"* s when at rest relative to an cbserver. How long do they live as viewed in the
laboratory?

Sol:  Given data:
Velocity of 7 -meson; v =2.70x10"ms™
Lifetime of x -meson at rest: ¢ =2.60x10™" s
Speed of light: ¢ =3x10° ms™
Observed lifetime in laboratory frame: (' =9

Formula:

13.4 A neutral n-mesons lives 1.40x10™* s as measured In the laboratory, and 0.840x10™* s when at rest
. relative to an observer, what is its velocity relative to the laboratory?
Sol:  Given data: - | i
. Lifetime in the laboratory: ¢’ =1.40x 105
Lifetime at rest: £ =0.84x10""5
Speed of light: ¢ =3x10"ms™"
Uelur.itv of #-meson; vy=2

Formula: p
e A
l_v’
P
.‘1*“ N
¢ I
-3 2
N = i]
ci ['1 *
v t Y
“‘[r]
V2 0.84x107 Y’
—-I-
.ct 1.40“10-“
. |
—=1-0.36
c :
v =0.64¢1
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