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PART A

FOR EACH OF THE FOLLOWING QUESTIONS IN PART A, ENTER THE MOST AFPROPRIATE RESFONSE
ON THE OMR SHEET.

Al.  Which one of the following statements concerning a mass connected to an ideal spring is NOT

. comeet? Fembkx 5 W= dnf=
E (A) The restoring force of an ideal spring is proportional to the displacement from its unstrained
length. .~

(B) The restoring force always points in the direction opposite to the displacement from
equilibrium. -~

(C) The spring constant has units of N/m. -

(D) If no other forces act on the mass, then it will undergo simple harmonic motion when
displaced from the equilibrium position. »

The frequency of simple harmonic motion of the mass is independent of the spring constant.

A2 The statement, “any change in the pressure applied to a cumpletely enclosed fluid is transmitted
A undiminished to all parts of the fluid and the enclosing walls”, is known as

@ Pascal’s principle. (B) Archimedes’ principle. (C) Torricelli’s theorem.
(D) Bernoulli’s principle.  (E) Poiseuille’s law,

A3. A wooden raft, with density puooq and volume Vi is floating completely submerged in water of
density e The magnitude of the buoyant force on the raft is given by;

o V i
A @ FB =p“wVwondg (B) FB :(pwulcr _pwm‘u:l)pwmdg (C) Fg = ol &
water )
o Yuouf _ Poua € =W - A
© Fpe T @) £y B Wey s 0o gVl = At gMond

Ad. Blood with viscosity »is flowing through a vein of radius R, and length L, with a volume flow
rate of (7. The vein contracts, so that the new radius R, is only 90% of the original radivs. If the
E pressure difference between the two ends of the vein remains the same what is the new volume

flow rate s interms of 017 Fpiseuille’s Law * Q= m? (F“ -f) = O« E“L
(A2, =090 B)=081¢, (C)0Q R DYQ: = 072991()@:‘0651’31@1

0.81
Q,=0D*Q,
A5, For a wave travelling along a guitar string, which one of the following statements s NOT
comrect? F
C. (A) The speed of the wave is dependent on the tension in the string » U= w7
(B) The speed of the wave is dependent on the mass of the string. « L

The speed of the wave is dependent on the acceleration due to gravity,
{DD) The speed of the wave is dependent on the length of the string,. »
(E) The wave is a transverse wave. «

continued on page 3 ...
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A6,

D
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Which one of the following changes will double the speed of a wave on a stretched string? | F,
(A) Double the tension in the string. Ui~ J@

(B) Replace the string with one of half the linear density (and maintain the original tension).
Halve the tension in the string. u- /2R _ ,|R
Replace the string with one of half the linear density, and double the tension. ~2 {(7“4.) "2 Jmy
) Replace the string with one of double the linear density (and maintain the original tension).
You are standing at the side of a highway as an emergency vehicle approaches at constant speed < 4
with its siren producing sound. Which one of the following statements is correct conceming the

intensity and frequency of the sound that you hear as the vehicle approaches you? ‘F -[3 ( )
%
=€
A

(A) Both the intensity and frequency increase.

(B) The intensity increases and the frequency remains constant at a value higher than the
frequency of sound produced by the siren. 1

(C) The intensity increases and the frequency remains constant at a value lower than the -
frequency of sound produced by the siren.

(D) The frequency increases and the intensity remains constant.

(E) The intensity increases and the frequency decreases.

P

T

Lw’

A8,

A string fixed at both ends is plucked so that it
vibrates in a standing wave pattern as shown.
Let upward motion correspond to positive
velocities. When the string is in position ¢, all
points at 0 displacement from equilibrium,
which one of the following statements is true?

A9,

AlOQ.

(A) The instantaneous velocity is zero at all points al(mg the stnng

(B) The instantaneous velocity is positive at all peints along the string,

(C) The instantaneous velocity is negative at all points along the siring.

(D) The instantaneous velocity at the centre of the string 15 zero.

® The instantaneous velocity of points along the string depends on the position along the Gl
string, F -

A charge {J exerts an electrostatic force of magnitude F on another charge g. If the distance
between the charges is doubled, what is the magnitude of the force exerted on ( by 4?7 . L Q¢ q

@ F/4 (B) 2F (C) 4F (D) F12 (Ey3F '2° (2.—:,3“"

An insulated, negatively-charged rod approaches but does not touch a metal sphere, which is L@
resting atop an insulated rod. Which one of the following statements is NOT correct? F.i: z ll,- —
S !
1
4

The sphere is a good insulator.

(B) The sphere has many *free’ valence electrons, which are able to move on the sphere?” F = -
(C) The rod induces a positive charge on the side of the sphere near the rod. » <

(D) The rod induces a negative charge on the side of the sphere opposite the rod. ~

(E) If the rod were to touch the sphere, the sphere would become negatively charged. v

-_:é‘,?_ continued on page 4
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PART B
FOR EACH OF THE FOLLOWING PROBLEMS, WORK OUT THE SOLUTION IN THE SPACE PROVIDED

AND ENTER YOUR ANSWERS ON PAGE 6.
ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED,
Bl. A deep sea diver starts at the surface of the ocean and dives to a depth of 30.5 m. The pressure at

this depth is 4.06 x 10° Pa. Given that the density of sea water is 1.02 x 10° kg/m’, calculate
atmospheric pressure at the surface of the ocean.

P Pogon Pz < P *Pﬂh

h Po= Fodw b, = g

Pr - 4obxio®m — (1.02x10% kg Vg 5
ﬂ}ﬂ\ x ( X ?qu:&m&;xga,sm)

@dﬁ.ﬁ 1,o|x/0@

B2.  Water enters a building through a pipe 5.08 cm in diameter. The pipe tapers down to a 1.27-cm-
diameter faucet from which water flows at a speed of 9.62 m/s. Assuming no branch pipes and
ignoring viscosity, calculate the flow speed in the 5.08-cm-diameter main water pipe.

Q = ALT = CG“S-'?IV&' (m“hhu;*j)

AV = AL,
2
e A% T Y
A, '

‘rr(csl,/,z)z

- d%y c Y g - .
iE Tl 0 ATen) (B2
o (5,08m)

continied on page 5 ...
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B3, A travelling wave of amplitude 1.25 cm is moving along a string in the negative x direction. If

the wavelength is 10.0 cm, calculate the displacement of the string at time ¢ = 0 for a position
along the string of x =-23.9 cm.

wave moung Fo LeFFy 2 A n (Dure Zrx)
~
Since T=0, y: A SW\(-Z.’L?.()
A a.mjle M addans
g —

VA [, 25 com S0 (211 (’23'?%)

lo.ﬂc‘.m

B4.  Speaker A is producing a sound wave with a period of 0.0231 s and speaker B is producing a
sound wave with a period of 0.0272 5. Calculate the frequency of the beats that are heard when

both speakers are producing sound waves.
-pbea.‘i' = | £A ] '% |

A
o

. 4 _ L
€ e |n7

R ‘
-PLuf' '0.02311' 0.0272s

AR

continued on page & ...
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BS5. A student stands 1.21 m from the left speaker of his stereo system and 2.55 m from the right
speaker. A signal generator drives the speakers in phase, producing waves with the same
amplitude and frequency. If the student hears no sound at this position, calculate the largest
possible value for the wavelength of the sound.

no semd = destruchuve (nteferemce

2
< > [4,4,) = (kLN
U l:ﬂei,ﬂ:ﬂjﬁf; o
)f,'le = é)\
we 2401 = 2| 121 - 2,550 =
ANSWERS FOR PART B

ENTER THE ANSWERS FOR THE FART B PROBLEMS IN THE BOXES BELOW.
THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS MUST EE GIVEN.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKFED.

B1 1,61 x 107 Pa

82 | 0,401 w/s

B3 — O.?‘i?cm
| 453he
B | 248 m

continued on page 7 ...
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PART C

IN EACH OF THE FOLLOWING QUESTIONS, GIVE THE COMPLETE SOLUTION AND ENTER THE FINAL
ANSWER IN THE BOX PROVIDED.

THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS MUST BE GIVEN.
SHOW YOUR WORK. NO CREDIT WILL BE GIVEN FOR ANSWERS ONLY. EQUATIONS NOT PROVIDED
ON THE FORMULA SHEET MUST BE DERIVED.

C1. The diaphragm of a loudspeaker is moving with simple harmonic motion, with a frequency of
215 Hz.

(a) Calculate the angular frequency, w, of the oscillation.

= = . - k4
w= Qb = Am (205He) = 1352107 cod), | /v35x103rad/5—|

(b) Given that the displacement of the diaphragm is 0.0541 m at time ¢ =2.50 s, calculate the
amplitude of the speaker’s motion.

X = A cos(wt) 0. 0904 m

A - X - D.Qslﬂm

C;S_(:f)> Cni{(}._gfxlozra;%XZS'ag)] = 0.0904m

{c) Given that the diaphragm has a mass of 0.0234 kg, calculate its kinetic energy at time ¢ =
2.50s.

. : Z —
KE= Lono® = Lo (= Acosinut)) 12 T

KE= 1 (0.023k uj)[— (0.0904m Y 1,35 %103 caddfs) sif( r.35m)3r%412.53s)ﬂ

ke= 1127

continued on page 8 ...
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C2. A speaker is producing sound ¢nergy at a constant rate of 6.51 W. The sound radiates
uniformly in all directions. At a distance » from the speaker, the sound intensity level is

106 dB.

{(a) Calculate the sound intensity at a distance r from the speaker.
N -
: ) , 398 x 10" Y
1
((Ce0)) FA v
) — = J06dB = ) I
( S f= 1064 O log ( 'f,)
S } I
e ,ég - l03 ( ':r:)
I Al Fha
== 10 = TI=1"-10
T L
I- (I.Dax 16 sz )(mw%") = 3.9% x Iopzw/r’ﬂz

P 73-.6|m

v,
i 6.51wW )
i ( Y (3‘391'0-’2“‘%;12)

continued on page 9 ...
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C3. Three charges are positioned as indicated in the figure: g; =+11.0 uC, ¢ = +15.(/)“C,
g3 =-13.0 uC, x=0.118 m, and §=354°,

Fll +G,“Q k= -—;ic
68
q:
I y = x tan8 = 0.18m Tom (35,#')
FE y y = 0.0839m
,.*"' 23 xL
— ws8=% » = g
g1 X E 7 r
(+) (") = D“?ﬂ"“ = O-’Lfgm
Calculate the magnitude of the net electrostatic fe%gg on ¢ ‘due 1o the other two charges.
F = l'( |(l'?/z|! Q.MKIquﬂz ( _ - ) -ZH:\ N
21 7 C iy h0x10 C)(’fff'o*.fo-g’
(0. )h5m)*
F,* 704N
Slﬂ_\i‘lm’yﬁ FZS; - Z‘QQ N
= _ = = = F_=*F + -
F° bt R EREL IR Eix and Flv quy+ Fia)‘

F o= r-;_‘ca;e +0 = F0.6N cos(354°) = H5ZLN

X

F o= qu snd@ — F. = Fo.unsm (35470 — 249N

2y 23
oy = = 203N
2 AN,
F= (RrtB5) = 216N

END OF EXAMINATION



