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MEMORIAL UNIVERSITY OF NEWFOUNDLAND
DEPARTMENT OF PHYSICS AND PHYSICAL OCEANOGRAPHY

Physics 1051 Winter 2008

Term Test 1 February 7, 2008
INSTRUCTIONS:

1. Do all questions. Marks are indicated in the left margin. Budget time accordingly.

2. Write your name and student number on each page.

3. You may use a calculator. All other aids are prohibited.

4. Write answers neatly in space provided. If necessary, continue onto the back of the page.
5. Do not erase or use “whiteout” to correcf answers. Draw a line neatly through material to

be replaced and continue with correction.
6. Assume all information given is accurate to 3 significant figures.

7. Don’t panic. If something isn’t clear, ASK!

SEE LAST PAGE FOR SOME POTENTIALLY USEFUL
FORMULAE AND CONSTANTS
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SECTION 1: MULTIPLE CHOICE. (answer IN THE BOX provided for each question)

[2] 1. Pendulum a is a simple pendulum consisting of a mass m suspended from a
massless string of length L. Its natural angular frequency is @, . Pendulum b is a A

uniform rod of length L and mass m hanging from a pivot at one end. Its

o o 1 :
moment of inertia about that pivotis [ = EmLz. Its natural angular frequency is @, .

Which of the following statements is TRUE?
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- [2] 2. Which of the following statements is NOT TRUE? D
A. Electric field lines can never cross.
B. Electric field lines represent the direction of the force on a positive test
charge.
C. Electric field lines start on positive charges and end on negative charges.
D. The separation of electric field lines increases with increasing magnitude

of the electric field.

[2] 3. A mass m is suspended on the end of a spring with an elastic force constant

wherevk/m =2mrx100Hz . A small driving force, oscillating at a frequency
f =80Hz is applied vertically to the hanging mass. Damping is negligible and
the system is allowed to settle into steady state behavior. Which of the following

statements IS TRUE? p
Uozd/-z:'.= 2nrioe 3

A. The frequency of the resulting motion is 20 Hz.
W _anxFoHy ! [5
B. The frequency of the resulting motion is 100 Hz.

So' l‘w{) 4
C. The amplitude of the motion would increase if the frequency of the driving
force was raised to f =200 Hz .
D. The amplitude of the motion would increase if the frequency of the driving

force was increased to f =85 Hz.

E. The natural frequency of this system is 80 Hz.
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[2] 4. Two guitar strings are the same length and are held at both ends with the same
tension. The fundamental frequency of one string is 512 Hz and when they are C
played together, a beat frequency of 13 Hz is heard. Which of the following

statements IS TRUE?

A. Transverse waves must travel along both strings with the samg speed.
Ao WAh . A Bsamet. Tissome $0 U most be J./;u./ .

B. The wavelengths of the fundamental modes on the two strings must be
different. #le. Samec leaghhSboNys . ApzRL.

C. The two strings must have different masses. ye¢. wave s/¢ '," s 'I"{{' ront
S0 mash hot At .

D. The fundamental frequency of the second stri’n; must be 525 Hz.
No. Second §+25y counlel b¢ highesos fowes

[2] 5. An electrical oscillator connected to a speaker can be used to produce a C
sinusoidal sound wave at a frequency of 440 Hz. A trumpet can be used to produce
a non-sinusoidal sound wave with a fundamental frequency of 440 Hz. Both of
these sound waves are analyzed. Which of the following statements IS TRUE?

A. The highest frequency contained in the non-sinusoidal wave produced by
the trumpet is the fundamental.

B. The sinusoidal wave contains the fundamental and a series of harmonics.

C. The non-sinusoidal wave produced by the trumpet contains the
fundamental and a series of harmonics.

D. The sinusoidal wave contains all frequencies less than the fundamental.




Circle instructor: Poduska or Morrow 4 Name:
. Lab period: Student Number:

SECTION 2: DO ALL FOUR (4) QUESTIONS

[10] 6. A simple pendulum is constructed by suspending a mass
m=2.3kg from a massless string of length!. After the mass
1s disturbed from equilibrium, its angular position is found to
be given by 8(t) = (0.15 rad)cos(3.6t + 7) where the angle is
measured from the vertical and counterclockwise is taken to be
positive.

(a) What is the angular frequency of this pendulum?

(b) What is the period of the pendulum’s motion?
(c) What is the length of the pendulum?

(d) What is the maximum height h, above equilibrium, reached by this mass?
(e) What is the total mechanical energy of this system?

(f) What is the maximum speed of the mass?
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[10] 7. (a) Consider two tubes of length L. One is open at both ends and the other is open at
one end and closed at the other. If A, is the wavelength of the fundamental mode

in a given tube, for which tube is A4 = 2L and for which tube is A =4L?

(b) A tube of length 120.0 cm is open at both ends. Using the tube outlines below,
carefully draw and label graphical representations of displacement amplitude
versus position along the tube for the fundamental (i) and the next two allowed
harmonics in this tube (ii), (iii). Clearly indicate displacement nodes (N) and
displacement antinodes (A) on your drawing.

displacement
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(c) Two of the frequencies (but not necessarily the lowest two) at which this tube
resonates are 286 Hz and 429 Hz. There is no resonance between 286 Hz and 429
Hz. What is the frequency of the fundamental mode?

(d) What is the speed of sound in air under the conditions of this experiment?

(e) Which of the modes drawn in part (b) corresponds to the 286 Hz mode?
FA
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[10] 8. Waves traveling in the x-direction along a very long string are seen to propagate
with a speed of 55.0 m/s. The linear density (mass per unit length) of the string is
0.007 kg/m.

(a) What is the tension in the string?

(b) A ribbon wrapped around part of the string is seen to undergo simple
harmonic motion with a period of 0.064 s. What is the frequency of the
wave?

(©) What is the wavelength of the wave?

(d) If the amplitude of the wave is 0.039 m, what is the maximum transverse
speed of the ribbon?

(e) Write an expression for the wavefunction in the form
¥(x,t)= Asin(kx ~ ar + ¢). Assume that ¥(0,0)=0 and v, (0,0)<0.
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[10] 9. One charge, g, =+2uC, is located at the origin. A second charge, g, =-3uC,
islocated at x=1.0m, y=2.0m. Point P is located on the y-axis at y=2.0m.

(a) Calculate the contribution E 4 to the electric field at P due to g, and the

contribution E, to the electric field at P due to g, .

(b) On the diagram, draw vectors representing E , and EB.

{c) Calculate the total electric field at P. Express your answer in unit vector
notation.

(d) What would be the magnitude of the force on a charge g. =—0.15uC
placed at point P?
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Some Potentially Useful Formulae and Constants:

d*x ) v=fA (wave speed)
—=-0"x
dt
[T
Fo=—k . (Hooke's Law) Y7
2 2
=22 (angular frequency) °y _107y
r ox?  v? or?
k_.
2 sprin = 9,9, -
w I;ng F, =k, ;22 ha
v =L F=p 45
L E ke r2 r
,  mgd = q;
o = I E= keZ—;I? i
— 27 1 b m
k= - (angular wave number) Vyoua = 331m/s +0.6 ——xT,_
s.
Physical constants:
__r _ 9N .2 /(2
k8—4ﬂ€0 =8.99%x10°N-m“/C o= 1.60x10™° C
_ 2
£,=8.85x10"2 C*/N-m’ g =9.81mls




