
Final Exam Multiple Choice Practice Problems
Physics 1251
TA: Clark

Disclaimer: I have ZERO intel about what will be covered on the final. This is a collection of
problems that will force you to review concepts that were covered in lecture, homework, and quizzes.
My instincts tell me the questions I have provided here are, on net, slightly more difficult than you
will encounter on the actual exam, but again, no promises.

The final exam is cumulative. For review of material covered on exam 1 and exam 2, please consult
the practice packets for those sections. This packet will only focus on material after exam 2.

1. The tension in a taut rope is increased by a factor of 9. How does the speed of wave pulses on
the rope change, if at all?

(a) The speed remains the same

(b) The speed is reduced by a factor of 3

(c) The speed is reduced by a factor of 9

(d) The speed is increased by a factor of 3

(e) The speed is increased by a factor of 9

2. A wave has an amplitude of 0.35 m, a frequency of 1.05 × 106 Hz, and travels in the positive
x−direction at the speed of light. Which one of the following equations correctly represents
this wave?

(a) y = 0.35 sin(6.60× 106t− 0.022x)

(b) y = 0.35 sin(6.60× 106t+ 0.022x)

(c) y = 0.35 sin(286t− 1.05× 106x)

(d) y = 0.35 sin(286t+ 1.05× 106x)

3. Two identical tuning forks vibrate at 587 Hz. After a small piece of clay is placed on one of
them, eight beats per second are heard. What is the period of the tuning fork that holds the
clay? (Hint: the clay should serve to damp the oscillations, i.e., decrease the frequency.)

(a) 1.68× 10−3 s

(b) 1.70× 10−3 s

(c) 1.73× 10−3 s

(d) 1.76× 10−3 s

4. What is the length of an organ pipe that is open on both ends and has a fundamental frequency
of 8.75 Hz? You may assume the speed of sound in air is 341 m/s.

(a) 9.83 m

(b) 19.5 m

(c) 21.2 m

(d) 29.3 m

(e) 32.4 m
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5. The speed of light in material A is 1.4 times as large as it is in material B. What is the ratio of
the refractive indices, nA/nB, of these materials?

(a) 1.4

(b) 1.2

(c) 1.0

(d) 0.80

(e) 0.71

6. Light with a wavelength of 589 nm in a vacuum strikes the surface of an unknown liquid at
an angle of 31.2◦ with respect to the normal of the surface. If the light travels at a speed of
1.97× 108 m/s through the liquid, what is the angle of refraction?

(a) 19.9◦

(b) 26.1◦

(c) 34.2◦

(d) 39.3◦

(e) 51.9◦

7. Light is incident at the Brewster angle on a plastic plate in air. The angle of refraction if 35◦.

(a) What is the Brewster angle for this set-up?

i. 35◦

ii. 55◦

iii. 26.5◦

iv. 43.5◦

v. 82.3◦

(b) What is the index of refraction of the plastic plate?

i. 1.58

ii. 1.36

iii. 1.43

iv. 1.61

v. 1.74

8. Light of wavelength 700 nm passes through a diffraction grating. The m = 0 and m = 1 bright
spots are 6 cm apart on a screen positioned 2 m from the grating. What is the spacing between
the slits in the grating?

(a) 23.3µm

(b) 42.0µm

(c) 46.7µm

(d) 73.8µm

(e) 124µm
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9. A fish swims 4.0 m below the surface of a still lake as shown in the figure. When an archer
attempts to shoot the fish, the arrow enters the water at point P that is a horizontal distance
1.2 m from the fish.

(a) At which of the numbered positions should the archer aim to hit the fish?

(b) If the archer is successful in shooting the fish, what angle does the arrow make with the
horizontal as it enters the water?

i. 12◦

ii. 17◦

iii. 23◦

iv. 67◦

v. 73◦

10. The figure shows the interference pattern obtained in a double-slit experiment using light of
wavelength 600 nm.

(a) Which one of the following phenomena would be observed if the wavelength of light were
increased?

i. The fringes would be brighter.

ii. More bright fringes would appear on the screen

iii. The distance between dark fringes would decrease

iv. Single-slit diffraction effects would become non-negligible

v. The angular separation between bright fringes would increase

(b) Which one of the following phenomena would be observed if the distance between the slits
is increased?

i. The fringes would be brighter.

ii. The central bright fringe would change position

iii. The distance between dark fringes would increase

iv. The distance between bright fringes would increase

v. The angular separation between the dark fringes would decrease
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11. You are an international spy, and are skydiving onto a train car to arrest your arch-nemesis:
your physics 1251 TA who comes up with cheesy narratives to entertain himself. Your tech
support teams need to select a satellite to image the target and help you land safely. If the spy
satellite orbits a distance of 1.0 × 106 m above the ground, and must resolve the train tracks
that are 1.4 m apart at a wavelength of 600 nm, what size diameter lens should your team use
to image your target?

(a) Smaller than 0.14 meters

(b) Greater than 0.14 m and less than 0.23 m

(c) Greater than 0.23 m and less than 0.35 m

(d) Greater than 0.35 m and less than 0.52 m

(e) Greater than 0.52 m

12. Imagine botanist Mark Watney in the movie The Martian must design a solar cell. Fortunately,
Watney remembers his 1251 class, and knows he can produce electrons by shining light on a
metal surface. The light he has to work with peaks around 450 nm. He of course has only
limited resources, and the table below lists the only available metals and their work functions.

Metal φ (eV)

barium 2.5
lithium 2.3
tantalum 4.2
tungsten 4.5

(a) Which metal(s) could Watney use to produce electrons by the photoelectric effect?

i. barium only

ii. tungsten only

iii. tungsten or tantalum

iv. barium or lithium

v. lithium, tantalum, or tungsten

(a) Of the following, which choice correctly identifies the metal that will produce the most
energetic electrons, and the energy of those electrons?

i. Lithium and 2.3 eV

ii. Lithium and 0.5 eV

iii. Tungsten and 1.8 eV

iv. Tungsten and 2.8 eV

v. Tungsten and 4.5 eV

13. What is the de Broglie wavelength of an electron if it is accelerated by a 2.5× 103 V potential?

(a) 0.0072 nm

(b) 0.0111 nm

(c) 0.017 nm

(d) 0.031 nm

(e) 0.025 nm
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14. Two one-dimensional traps have infinite potential energy at their walls. Trap A has width L
and trap B has width 2L. For which value of the quantum number n does a particle in trap B
have the same energy as a particle in the ground state of trap A?

(a) n=1

(b) n=2

(c) n=3

(d) n=4

(e) n=5

15. An electron is in a quantum state for which the magnitude of the orbital angular momentum is
(6
√

2)h̄. How many allowed values of the z component of the angular momentum are there?

(a) 7

(b) 8

(c) 16

(d) 17

(e) 20

16. An electron in an atom is in a state with ` = 5. What is the minimum angle between ~L and
the z axis?

(a) 0◦

(b) 18.0◦

(c) 24.1◦

(d) 36.7◦

(e) 33.6◦

17. Prof. Johnston-Halperin says that the magnitude of the orbital angular momentum in the
hydrogen atom has the value L = `h̄. Prof. Kawakami says that the maximum magnitude of
the projection of the angular momentum along the direction of a constant magnetic field vector
is Lz =

√
`(`+ 1)h̄. Prof. Connolly says they are both wrong. Who is right, and why?

(a) Prof. Kawakami, because the maximum value of L is
√
`(`+ 1)h̄, and the maximum of Lz

is the same as that of L.

(b) Prof. Johnston-Halperin, because the maximum value of Lz is `h̄, and the maximum of L
is the same as that of Lz.

(c) Prof Connolly, because Prof. Johnston-Halperin and Prof. Kawakami forgot that the
maximum of L is not the same as the maximum of Lz. In fact, they have interchanged the
maximum value of L (which is

√
`(`+ 1)h̄), with its maximum projection along a magnetic

field direction (which is `h̄).
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