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Physics 274. Practice Midterm I
Please write your name at the top of the page

There are 4 problems. Each is assigned 25 points.
You must show your work to receive credit.

Problem 1: 25 points

Two slits spaced 0.260mm apart are placed 0.700 m from a screen and illu-
minated by coherent light with a wavelength of 660 nm. The intensity at the
center of the central maximum (θ = 0) is I0.

Hint: What is the condition for minima in two slit interference ?

(a) What is the distance on the screen from the central maximum to the
first minimum ?

(b) What is the distance on the screen from the center of the central
maximum to the point where the intensity has fallen to I0/2 ?
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Problem 2: 25 points

Monochromatic light of wavelength 486 nm from a distant source passes
through a slit 0.0290 mm wide. In the resulting diffraction pattern, the
intensity at the center of the central maximum (θ = 0) is 4.00× 10−5 W/m2.

(a) Make a sketch of the geometry.

(b) What is the intensity at a point on the screen that corresponds to θ = 1.20

?

(c) If the screen is 6m away, at what angles are the first two minima located
?

(d) Does θ = 0 correspond to a minimum, maximum or to some intensity in
between ?

2



Problem 3: 25 points

A rocket ship flies past the earth at 0.85c. Inside an astronaut who is under-
going a physical examination is having his height measured while he is lying
down parallel to the direction the rocket ship is moving.

(a) If his height is measured to be 2.00 m by his doctor inside the ship, what
height would a person watching this from earth measure ?

(b) If the earth based person had measured 2.00m, what would the doctor
in the spaceship have measured ? Is this a reasonable height ?

(c) Suppose the astronaut in part (a) gets up after the examination and
stands with his body perpendicular to the direction of motion. What would
the doctor in the ship and the observer on earth measure for his height now
?
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Problem 4: 25 points

(a) A spacecraft moving at 0.6c (relative to earth) fires a light beam moving
at c. What is the velocity of the light beam relative to the earth ? What is
the velocity of the light beam relative to the spacecraft ? (Explain).

(b) Compare the fellowing telescopes in their ability to resolve details from
best to worst: (i) radio telescope 100 m in diameter at a wavelength of 21
cm (ii) an optical telescope 2.0m in diameter at a wavelength of 500 nm and
(iii) an ultraviolet telescope 1.0 m in diameter at a wavelength of 100nm.
(Explain your reasoning).

(c) What is the (first order) wavelength resolution of a diffraction grating
with 1000 slits at 500 nm ?

(d) What is x-ray diffraction and the Bragg condition ?

(e) An electron (mass 0.511 MeV) is moving close to the speed with a γ
factor of 1.5. What is the kinetic energy of the electron in MeV ?
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