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INSTRUCTIONS:

1. You should have atest paper, aformula sheet, and an OMR sheet. The test paper consists of
9 pages. It istheresponsibility of the student to check that thetest paper iscomplete.

2. Enter your name and STUDENT NUMBER on the OMR sheet.
3. Thetest paper, the formula sheet and the OMR sheet must all be submitted.
4. Thetest paper will be returned. The formula sheet and the OMR sheet will NOT be returned.

PLEASE DO NOT WRITE ANYTHING ON THISTABLE

QUESTION MAXIMUM MARKS
NUMBER MARKS OBTAINED
Part A 10
Part B 10
Cl 5
Cc2 5
C3 5
TOTAL 35
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PART A

FOR EACH OF THE FOLLOWING QUESTIONSIN PART A, ENTER THE MOST APPROPRIATE RESPONSE ON
THE OMR SHEET.

Al. Which one of the following statements is true concerning an object executing simple harmonic

A2.

A3.

A4.

A5.

motion?
(A) Itsvelocity isnever zero.
(B) Itsacceleration is never zero.
(C) Itsvelocity and acceleration are zero simultaneously.
(D) Itsvelocity iszero when its acceleration is a maximum.
(E) Itsmaximum acceleration isequal to its maximum velocity.

The end of acar radio antennais oscillating back and forth in simple harmonic motion. The
amplitude of the oscillation is A and the frequency is f. The magnitude of the maximum
acceleration is given by

(A)
(B)
(©)
(D)
(E)

2p f°A
4p?F°A
Ap%f 2A2
4pf A2
2pfA.

Which one of the following statements is true for a completely enclosed fluid?

(A)

(B)
(©)

(D)
(E)

Any changein pressure applied to the fluid produces a change in pressure elsewhere in the
fluid which depends on direction.

The pressure at al pointsin afluid isindependent of any pressure applied to it.

Any change in applied pressure produces an equal change in pressure at all points within
the fluid.

Anincrease in pressure in one part of the fluid results in an equal decrease in pressurein
another part of the fluid.

The pressure is the same at all points within the fluid.

Bernoulli’s Principle is a statement of

(A)
(B)
(©)
(D)
(E)

energy conservation in dynamic fluids.
momentum conservation in dynamic fluids.
hydrostatic equilibrium.

thermal equilibrium in fluids.

mechanical equilibrium in fluids.

A pressure difference is maintained between two ends of a pipe of length L, and radius R, so that a
viscous fluid flows from one end to the other with aflow rate Q. If the length of the pipeis
increased by afactor of 16, what must the new radius of the pipe be to obtain the same flow rate

Q?
(A)
(B)
(©)
(D)
(E)

R/4
R/2
2R
4R
8R
continued on Page 3...
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A6. Thetensionin ataut ropeisincreased by afactor of 9. How does the speed of wave pulses on the

A7.

A8.

A9.

A10.

rope change, if at all?
(A) The speed remains the same.
(B) The speed isreduced by afactor of 3.
(C) The speed isreduced by afactor of 9.
(D) The speed isincreased by afactor of 3.
(E) The speedisincreased by afactor of 9.

Which of the following superpositions will result in beats?
(A) The superposition of waves that travel with different speeds.
(B) The superposition of identical waves that travel in the same direction.
(C) The superposition of identical waves that travel in the opposite direction.
(D) The superposition of waves that are identical except for slightly different amplitudes.
(E) The superposition of waves that are identical except for slightly different frequencies.

Audio sound waves of the same wavelength I are emitted from two speakersthat are vibrating in
phase. The speakers are producing sound energy at the same rate and emitting sound uniformly in
al directions. Listener A issitting at adistance I from each of the speakers. Listener B is sitting at
adistance of 31/2 from one of the speakers and a distance I from the other speaker. Which one of
the following statements is correct?

(A) Both listeners hear sound of the same loudness.

(B) Listener B hears sound that is slightly louder than that heard by listener A.

(C) Listener B hears sound that is much louder than that heard by listener A.

(D) Listener A hears sound that is much louder than that heard by listener B.

(E) Therelationship between the loudness of sound heard by the listeners depends on the

speed of sound.

Two conducting spheres, A and B, of equal size are placed on an insulating table. Sphere A hasa
charge of +Q and sphere B has a charge of —2Q. The spheres are allowed to touch each other and
are then separated on the insulating table. Which one of the following statementsis correct?

(A) The spheres now each carry acharge of —Q and repel each other.

(B) The spheres now each carry a charge of +3Q/2 and attract each other.
(C) The spheres now each carry acharge of —Q/2 and attract each other.
(D) The spheres now each carry acharge of —Q/2 and repel each other.
(E) SphereA isnow uncharged and sphere B has a charge of —Q.

Two uncharged conducting spheres, A and B, are suspended from insulating
threads so that they touch each other. While a negatively-charged rod is held near,
but not touching, sphere A, the two spheres are separated. How will the spheres be
charged, if at al?

(A) Sphere A will be uncharged and sphere B will be positively charged. ﬂ Qe

(B) Sphere A will be negatively charged and sphere B will be positively -

charged.

(C) Both sphereswill be uncharged.

(D) Sphere A will be negatively charged and sphere B will be uncharged.

(E) Sphere A will be positively charged and sphere B will be negatively charged.

continued on page 4 ...
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PART B
FOR EACH OF THE FOLLOWING PROBLEMS, B1 TO B5, ON PAGES4 TO 6, WORK OUT THE SOLUTION IN

THE SPACE PROVIDED AND ENTER YOUR ANSWERS ON PAGE 6.
ONLY THE ANSWERSWILL BE MARKED. THE SOLUTIONSWILL NOT BE MARKED.
B1. How long must a pendulum beif it isto have a period of 10.0 s?

B2. A girl isriding amoped at a constant speed of 14.0 m/s. The wheels of the moped have a radius of
0.230 m and each has a moment of inertia of 0.180 kg.m? What is the rotational kinetic energy of
one of the wheels?

continued on page5 ...
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B3. Water flows with avolume flow rate of 1.00 m*/sin a pipe. Calculate the water speed where the
piperadiusis0.125 m.

B4. An ancient statue is being salvaged from the bottom of the ocean by being lifted with acable. The
mass of the statue is 70.0 kg and its volumeis 3.00 3 102 m®. Half way to the surface the lifting is

stopped temporarily. Calculate the tension in the cable as the statue, still fully submerged, is
suspended motionless from the cable. The density of seawater is 1024 kg/m®.

continued on page6 ...
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B5. A guitar string of length 0.628 m, fixed at both ends, has a linear mass density (nv/L) of

5.28 3 1072 kg/m. Calculate the tension that must be applied to the string to obtain a fundamental
frequency of 165 Hz.

ANSWERSFOR PART B

ENTER THE ANSWERSFOR THE PART B PROBLEMSIN THE BOXESBELOW.

THE ANSWERSMUST CONTAIN THREE SIGNIFICANT FIGURESAND THE UNITSMUST BE GIVEN.

ONLY THE ANSWERSWILL BE MARKED. THE SOLUTIONSWILL NOT BE MARKED.

Bl

B2

B3

B4

BS5

continued on page 7 ...
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PART C

IN EACH OF THE PART C QUESTIONSON THE FOLLOWING PAGES, GIVE THE COMPLETE SOLUTION AND
ENTER THE FINAL ANSWER IN THE BOX PROVIDED.

THE ANSWERSMUST CONTAIN THREE SIGNIFICANT FIGURESAND THE UNITSMUST BE GIVEN.

SHow YOUR WORK —NO CREDIT WILL BE GIVEN FOR ANSWERSONLY. EQUATIONSNOT PROVIDED ON
THE FORMULAE SHEET MUST BE DERIVED.

USE THE BACK OF THE PREVIOUS PAGE FOR YOUR ROUGH WORK.

C1l. A 0.500 kg air-track glider is attached to the end of the track by a horizontal coil spring having a
spring constant of 20.0 N/m. Let x = 0 be the equilibrium position of the glider. The glider is
displaced 0.150 m in the +x direction from its equilibrium position and released so that it oscillates
back and forth on the track with aperiod T (ignore friction).

() Cadculatethe position of the glider at time t = %

(b) Calculate the acceleration of the glider at the sametime t = T .

8

continued on page 8 ...
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C2. A bicycle and a car have the same speed v. and are moving away from each other. The car emitsa
sound of frequency f and the cyclist hears the sound with frequency f;.
The speed of sound in air isv.

() Derive an expression which gives the speed v. in terms of v, f and f;.

(b) The speed of sound in air is 343 m/s. The sound emitted by the car has a frequency of 409 Hz
and the sound heard by the cyclist has afrequency of 387 Hz. Using your result from part (a),
calculate the speed at which the two vehicles are moving.

continued on page 9 ...
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C3. Four charges, each of magnitude 6.00 mC (two positive and
two negative), are arranged at the corners of a square as AtY
shown. The sides of the square have length 1.00 m. Calculate 4 %
the electric force (magnitude and direction) acting on the
charge q; in the upper left corner. Specify the direction as the
counterclockwise angle from the +x axis direction.

q
% 4y
g, = q,= -6.00mC
0,= g, = +6.00mC

Magnitude:

Direction:

END OF EXAMINATION



