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Course PHS 213 (Modem Physics)
Academic year 2002-2003

Fall semester

(Instructor: Dr. Youssef K. El-Hage)
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Quiz #1
(Duration: 1 h)

Consider the square in the Xy’ plane of S’ (A’=B’) with one side making a 30°
angle with the x* axis as in the figure. If S* moves with = 0.5 relative to S,
determine @ ¥y S v osc @ vy s
a) side Ainterms of A’; :
b) side B interms of B’;
c) the orientation and shape

of the figure in S, that is,

the angles @ and ¢ and

the interior angle at vertex 1.

Is the figure in S still a square?

. @
9

(30 pts.)

An electron (rest energy = 0.511 MeV) and a proton (rest energy = 938.3 MeV)

-are each accelerated through an electric potential of 10 MV.

a) Find y, the momentum p and the speed for each.

b) For the electron case, what is the error done if p is calculated by means of
the extreme relativistic (or high-energy) approximation?

¢) For the proton case, what is the error done if p is calculated by means of the
nonrelativistic approximation?

(30pts.)

The threshold wavelength of potassium is 558 nm. What is the stopping potential
when incident light of wavelength 400 nm is used in a photoelectric experiment
on potassium?

(1S pts.)

In a particular Compton scattering experiment, it is found that the incident
wavelength A, is shifted by 1.5 percent when the scattering angle 8 = 120°.
a) What is the value of the scattered wavelength 1 °?

b) What will be this scattered wavelength when the scattering angle is 75°?
(25 pts.)

GOOD LUCK

Open-book exam (only the official textbook is allowed).

Borrowing anything during exam is strictly prohibited.

The following cheating policy will be applied strictly:

No fraud, deception, talking, trick, signs, gestures, copying from another student and the unauthorized
use of study aids, books, data or other information is allowed. Immediate disciplinary measures will be
taken against cheating students (Section 10.2 (b) of the University Constitution).
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