PraVegakl Education

CSIR NET-JRF, GATE, IIT-JAM, JEST, TIFR and GRE for Physics

Chapter 2 (Mass Energy Equivalence)

Solution of Worksheet
Ans. 1: (¢)
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Ans. 2: (a)
Solution: K.E = mc®> —m,c”, rest mass energy = m,c’

K .E.=rest mass energy = mc’> —myc’ = myc’ = mc® =2myc’

1 2 2
o omget > —— =24/ 1-2 :1:>4v—2:3:>v:£c
v2 v2 C C 2
-2 -2
c’ c’
Ans. 3: (b)
m,c’
Solution: £ = ——===m,c’
e
C2

Ans. 4: (a)
Solution: Kinetic energy 7' =mc? and T = E —mc*, E =2mc?
E? = p’c® + mic*

p:x/gmc

Ans. 5: (b)
m c? 2
Solution: 7" = —=4——m,c* = =m,’
2 3
v
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c
Ans. 6: (a)

2

2
Solution: E =4/ p’c* +mgc’ ar _ pe _pe

ap \/mgcz +p’ \/moc +pr
Ans. 7: (d)
Solution: E =T +myc” =2mc’
E* =p*c® +myc’

p= \/gmoc

H.N. 28 A/1, Jia Sarai, Near lIT-Delhi, Hauz Khas, New Delhi-110016

#: +91-89207-59559
Website: www.pravegaaeducation.com | Email: pravegaaeducation@gmail.com




PraVegarl Education

CSIR NET-JRF, GATE, IIT-JAM, JEST, TIFR and GRE for Physics

Ans. 8: (a)
2 2 2
Solution: E =,/p*c® + m3c* :>d—E: pe _pe _ pC
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Ans. 9: (¢)
Solution: P = —22¥ F—d_P: dv 1 +mv(_lj. 1 — _22"@
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Ans. 10: (d)

Solution: From conservation of energy

R K(K+2m,c*)
K+myc* =\/p’c*+m;c' , so momentum p =
c

. . . o . F
If particle flux (number of particles per unit area per unit time) is J, then pressure P = i

JJK (K +2myc?)

c

P=

Ans. 11: (¢)
Solution: Since E =210MeV and m, =105MeV /c*.

E=m® = FE = ()C2 210 = 105 _v2 :Ezl
A% v ¢t 210 2
1-— 1-—
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Now, 7 = 0 :i:4,us
y2 05

Ans. 12: (¢)

Solution: E =T +myc” = 2myc” +myc” =3myc’
E* = p*c® +mic* = 9mic* = p*c® +mic* = p*c® =8m,c*
p= 2\/511100

Ans. 13: (b)
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Solution: K — u+v, E :( i ”) S A —
' 2m, 494
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¢
11236
= F =244036 ————=1235.6275~ 236 MeV
988
Ans. 14: (b)
m; —m; )¢’ m;—m,)c 1932111025
Solution: Evzgszc :>p:( a ”) = ~30 MeV /c
2m_ 2m, 2x139
Ans. 15: (¢)
Solution: From conservation of energy
2 2 2
me__ . Mme m,c’ :ZL =mc? [Since v=0.6c = m, =5m/2]
c’ c’ c?
Ans. 16: (¢)

Solution: From conservation of momentum, massless particle and particle of mass m have same

momentum p and from conservation of energy, Mc”* =+/p°c’> +m’c* + pc
c
= (M —m?
P 2M ( )
Ans. 17: (¢)

Solution: From conservation of momentum

oY +0=p
2
-
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Ans. 18: (¢)
) 2 2
Solution: M — gM +§M
From momentum conservation
0=F+P =F=-PF=|p|=|p]
From energy conservation
E=E +E,
M = 2 Mc? 2 Mc? 4 Mc

1__2 :>v—2:—:>v——c—06c
c 25 ¢ 25 5

Ans. 19: (a)
Solution: Using the conservation of momentum and energy respectively
: 3
= p202 + moc2 =p= Zmoc, conservation of momentum p, — p, = Zmoc

2
myc

4

from conservation of energy p,c+ p,c = Zmoc =L =my",E, =

Ans. 20: (d)

Solution: Energy before collision is £ =2m,c® so momentum before and after collision

E> — m2ct
_NE TE e
C

From conservation of energy 2m,c” + m,c* =+/p°c® + M*c* = 3myc® =\3m;c* + M*c*
M = \/Emo

Ans. 21: (a)

1S
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Solution: Conversations of energy gives

2 _ 2 2 2 4
m.c —EH+EV—,/pyc +m,c’ +p.c

as P,=—P,,or p,=p, formomentum conservation. Hence
m; —mz
p,=|——=|c.
2m,
2

mlf _m/l 2
E =pc=p,c= ¢ =235.6MeV,
2m,

Thus

2 2
o 2 2 2 4 m, +m 2
E, =\p,c +mc —(z—k”jc =258.4 MeV .

m,
Therefore the kinetic energy of the neutrino is 235.6Mel , and that of the muon is
258.4-106=152.4 MeV .

Ans. 22: (a)

Solution: The electron’s total energy is
E=\mc"+ p’c* = \/(0.51 IMeV /) ¢t +(2.000MeV /)’ ¢

= J(0.511MeV)’ +(2.000MeV)’ =2.064 MeV

The photon’s energy is pc = 2.000 MeV
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