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MEMORIAL UNIVERSITY OF NEWFOUNDLAND
DEPARTMENT OF PHYSICS AND PHYSICAL OCEANOGRAPHY

Physics 1051 Winter 2007

Term Test 1 February 8, 2007
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 correct answers. Draw a line neatly through material to

be replaced and continue with correction.
Assume all information given is accurate to 3 significant figures.
Don’t panic. If something isn’t clear, ASK!
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SECTION 1: MULTIPLE CHOICE. (answer IN THE BOX provided for each question)

2] 1. A simple pendulum consisting of a mass m hanging from a thing string of
length ! oscillates with an angular frequency w. Which of the following changes B8

would result in a higher frequency?

A Reducing the mass.

B Reducing the length of the siring.

C. Reducing the amplitude of the oscillation.
D

Taking the pendulum to a planet with weaker gravity.

[2] 2. A positive charge is positioned at the origin. The force on this charge points in ol
the positive x direction. Which of the following arrangements of additional
charges (magnitude = ¢) could account for this?

A. There is a negative charge (-g) at x = —2.0 cm on the x-axis.

B. There is a negative charge (-g) at x =-2.0cm on the x-axis and a positive
charge (+q) at x =—4.0 cm on the x-axis.

C. There is a negative charge (-g) at x =+2.0cm on the x-axis and a positive
charge (+g) at x =+4.0cm on the x-axis.

D. There is a positive charge (+4) at x =+2.0cm on the x-axis.

[2] 3. A transverse wave traveling on a string is described by the wave function
y(x,#) = (0.03 m)cos(2.0x - 6.07) where x is in metres and 7 is in seconds . Which 8

of the following statements IS FALSE?

A. The maximum transverse speed of an element on the string is 0.18 m/s.
B. The wavelength of the wave is 0.5 m.
C. The wave is traveling in the positive x direction with a speed of 3.0 m/s.

D. The period of the wave is % 8.
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4. Two guitar strings are the same length, held at both ends with the same tension,

and made of the same material. Both have circular cross-sections. The A

fundamental frequency for string 1 is 512 Hz. The fundamental frequency for

string 2 is 256 Hz. Which of the following statements IS TRUE?

A. The diameter of string 2 is two times the diameter of string 1.
B. The mass per unit length of string 2 is half the mass per unit length of
string 1.
C. The diameter of string 2 is half the diameter of string 1.
D. None of the above statements can be true.
5. A sound produced by exciting standing waves in a tube filied with air is found 8
to contain all harmonics (i.e. f,2f,,3f,....) of the fundamental. If end effects are

negligible, which of the following statements IS TRUE?

A.

The wavelength of the fundamental mode was four times the length of the
tube.

The wavelength of the fundamental mode was two times the length of the
tube.

The wavelength of the fundamental mode was half the length of the tube.

The wavelength of the fundamental mode was equal to the length of the
tube.
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SECTION 2: DO ALL FOUR (4) QUESTIONS

[10] 6. The graph represents the motion of a 1.7-kg
mass oscillating along the x-axis while
attached to a spring?

(a) What is the period of this motion?

(b) What is the angular frequency of this

motion? 2
3

(c) Write an equation for this motion in the 4
form x(t) = Acos(ar + ¢). (Hint: what is 5

the value of (awt +¢) at 1 =0.52s57)
(d) What is the maximum speed of this mass?

(e) What is the total mechanical energy of this system?
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[10] 7. A tube of length 90.0 cm is open at one end and closed at the other end. It is observed
to resonate at 95.0 Hz and at 285 Hz but not at any frequencies between these two values.

(a) What is the fundamental frequency for this tube? Briefly explain your reasoning.

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

()  Use the outline of the tube below to draw a graphical representation of
displacement amplitude versus position along the tube for the 285 Hz mode in this
tube. Clearly indicate displacement nodes and displacement antinodes on your

drawing. 2isP. A/
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[10] 8. (a) Two speakers that emit identical sounds, in phase, are separated by a small
distance along the y-axis. Briefly describe why sound intensity at some locations
in front of the speakers is a maximum and, at others, is a minimum,

(b) A sound detector is set up so that y:D

it can move along line yp paraliel to \{ F, . P
the y-axis. (Assume that the speed of 5 5 /’///7- 1
sound is 330 m/s.) speaker 2] i O

speaker llﬁ
(i) With the speakers emitting at 256
Hz, the detector starts at point O 100.0m
and moves along line yp. The
detected sound starts at maximum intensity at O, then decreases to a
minimum before increasing back to a maximum at P;. What is the difference,
r, —r,, between the distances from P to each of the speakers?

(11) The frequency is then changed to f, , and the experiment repeated. This time,

as the detector is moved from O to Py, the detected sound intensity goes from
a maximum at O to a minimum, back to a maximum, and finally back to a
second minimum when the detector reaches P;. What is the frequency f, ?
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[10] 9. A block is attached to a spring and is oscillating
on a frictionless horizontal surface with an
amplitude of 0.05 m. The maximum speed of the
block as it oscillates is 0.45 m/s. The force constant
of the spring is 12.0 N/m.

{a) What is the period of the oscillation?
(b) What is the mass of the block?

(c) What is the speed of the block when it is 3.53 c¢m from its equilibrium position?

@1 Know /4 a-fﬂ Vmox 50 wve tar gef @ /’»m

’UM;/X 7 A‘V' -
'4nﬂ s 30" pcl‘.ba( fnm [2V =

Dy Umar o O XN L 9 rad
&/ A .05 m 5

g_
/”
some k{/ e 120 MM o 0. 48k

2
i’éxz-f ’z‘ﬁir)

€) know Aod A so we can gef Eror =

- El‘or - ééﬁz 2
= 4 12%, x(0.08m)
> 0.0/ 7F
Bk Epor < f byt 4 mp?
, 2

005 T = i— (12%, ) (0.0353 m) i (- 12 8h) v

<
- ©.007¢8T + 0.07¢t4% xV

4
- Yt 6.0t5- o0.00 748T - 0.102 T4z

0-°74 4
Joo Pz 0. 317 "L




