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Q.l F'or questions (I to VI), circle the correct answer: (1.5 pts each question)

(t) The mean lifetime of stationary muons is measured to be 2.2 1ts. The mean lifetime of high-speed
muons observed from Earth is measured to be 20 ps. The speed of the muons relative to the Earth (in m/s)
will be equal to?
a . 2 . 8 8 x 1 0 8 b . 2 . 7 8 x 1 0 8 c.2 .68xtos Calz .e t * to '

At = ga{o r S+ ur =li --!A.b_\tC=
ql-@3 J' ( at r

c , 9 1 . 6  d . 4 5 . 9

e. none ofthem

e. None of them

c

from us (from the Earth) at a speed of 0.80c. Quasar Q2, which lies in the same direction in space but is
closer to us, is moving away from us at a speed of 0.40c. The velocity (in terms of c) of Q2 relative to an
observer on Qr will be equal to?

b. 0.39c (in a direction away from Earth)
d. 0.39c (in a direction toward the Eanh)

4. 0.59c (in a direction toward the Earth)
(QO.SS"(in a direction away from Earth)
\-/

e. none oI tnem

Iu= 4-l-f o,8c - 6:.1-q o-57 C
l - '  {a ' 8J { a -t+J

(UD A spaceship is receding from an observer on the earth with a speed of 0.90c. A source on the rear of
the ship transmit an electromagnetic wave (with frequency of 100 MHz, relative to a passengers on the
ship). Relative to the observer on earth, the frequency of the electromagnetic wave (in MHz) will be equal
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(fV) In the photoelectric effect experiment, the wavelength associated with the cutoff frequency for silver
is 325 nm. If we use light with wavelength 400 nm, then:
a. Photoelectrons will be ejected ffom silver with moderate speed

(t)No Photoelectrons will be ejected from silver'6 
Photoelectrons will be ejected from silver with very high speed , , -

d. Photoefecfons will be ejected from silver with very low speed - 
L t^\ * fd, f l,tOfo e-f e arnU

e.Noneof them n. .  f "  I  h ' f  <(+?, , ' - )  ,  , '
tr)Io -> t \f '

(9 In the photoelectric effect experiment, the work function ofpotassium is 2.23 eV. Ifwe use a light
with energy of4.00 eV, then the maximum kinetic energy ofthe ejected photoelectrons (in eV) will be

b.6.23 c.  6.03 d.  1.57 e.  None of  them
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GD It is concluded from measurements of the red shift of the emiffed light that quasar Q1 is moving away

l- o'7
--F--a

l+o.7

K*o4, t

(VI) Electrons accelerated to a kinetic energy of 50 GeV. The speed of the electrons (v) will be:
a ' v ( ( t  
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Q.l For questions (I to VI), circle the correct answer: (1.5 pts esclt question)

(I) The mean lifetime of stationary muons is measured to be 2.2 yts. The mean lifetime of high-speed
muons observed from Earth is measured to be 8.0 ps. The speed of the muons relative to the Earth (in mis)
wil l be equal to?

@ z . s s x t o 8  
b . 2 . 7 8 x 1 0 8  c . 2 . 6 8 x 1 0 8

GD It is concluded from measurements of the red shift of the emitted light that quasar Q1 is moving away
from us (from the Earth) at a speed of 0.80c. Quasar Q2, which lies in the same direction in space but is
closer to us, is moving away from us at a speed of 0.60c. The velocity (in terms of c) of Q2 relative to an
observer on Qr will be equal to?
a. 0.59c (in a direction toward the Earth)
c. 0.59c (in a direction away from Earth)
e. none ofthem

c. el .6 @+s. l e. None of them

b . 6 . 2 3

d.  2 .98x108 e. none ofthem

@0.:lr (in a direction away from Earth)
d. 0.39c (in a direction toward the Earth)

(IID A spaceship is receding from an observer on the earth with a speed of 0.90c. A source on the rear of
the ship transmit an electromagnetic wave (with frequency of 200 MHz, relative to a passengers on the
ship). Relative to the observer on eafth, the frequency of the electromagnetic wave (in MHz) will be equal
to:
a . 2 2 . 9 b .  l  1 . 5

(IV) In the photoelectric effect experiment, the wavelength associated with the cutoff frequency for silver
is 325 nm. If we use l ight with wavelength 400 nm, then:
a. Photoelectrons will be ejected from silver with very high speed
b. Photoelectrons will be ejected from silver with very low speed

@No photoelectrons will be ejected from silver
d. Photoelectrons will be ejected from silver with moderate speed
e. None of them

(V) In the photoelectric effect experiment, the work function of potassium is 2.23 eV. If we use a light
with energy of 3.80 eV, then the maximum kinetic energy of the ejected photoelectrons (in eV) wil l be
equal to:
a .  1 .77 c. 6.03 @r.sz e. None of them

(VI) Electrons accelerated to a kinetic energy of 60 GeV. The speed of the electrons (v) will be:
( d r = c  b . v ( ( c  c . v ) c  d . v > > c  e . n o n e o f t h e m
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Q.2 An observer S (at rest) reports that an event occurred on the x-axis of his reference frame at

x:3.00x108 m at the time t:2.50 s. Observer S'and her frame are moving in the positive x-direction at a

speed of  0.500c with respect to observer S. Further,  * :  * t :0 at  t :  t t  :0.

(i) What coordinate would observer St report for the event? (2 ptg
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(ii) What time would observer St report for the event? (2 ptg
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Q3 A proton has a kinetic enerS/ twice its rest energy.
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"gii:;*T':::L";.?sffifcatterine.exneriment 
(between an incident phoron and a proron at rest)

[?,f:;:;;ffff'f.',rTi::#i'ff"lii.;Tf j*:?iril;""-* be maximum? And nnd the magnitude
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(ii) If the scattering angre g : 60o, find the waverength of the scattered photon? (2 pts)
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Q.5 an ultraviolet lamp r
wil l this lamp emit in 2 hrs
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of 500 W. Find how many photons
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