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4. Enter your name and student number on the cover of the test paper and check the appropriate
box for your lecture section. Also enter your student number in the top right-hand corner of
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PART A

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

Al.

A2.

A3.

A4

AS.

Aé6.

AT.

You are trying to remove a lug nut to change a flat tire. You apply a perpendicular force of
magnitude F at a distance of 7 from the centre of the nut but it doesn’t rotate. You then obtain a
pole that you attach to the end of your wrench and apply the same perpendicular force of
magnitude F at a distance of 37 from the nut. By what factor is the torque, 1, that you are now
applying to the lug nut increased compared to the original torque, t;? ’Z‘: rF Sin @

A) ;=21 12:311 (C) =41 D) =61 (E) =91

Consider a wheel mounted on a frictionless axle. The wheel is initially not rotating. When a net

torque is applied to the wheel... i/,?’/ = 1 oL
the angular momentum of the wheel decreases.

the wheel has an angular acceleration.

(C) the wheel has a constant angular speed. om 3«11 &
(D) the moment of inertia of the wheel increases. )
(E) the angular momentum of the wheel remains constant. AC(,eﬁ .

Consider two uniform, solid spheres: a large, massive sphere and a smaller, lighter sphere. They
are simultaneously released from rest at the top of a hill and roll down without slipping. Which
one reaches the bottom of the hill first? e M jk e %Mu—"-l- ﬁ:[ ,_,,2
(A) The large sphere reaches the bottom first. {& = Lty L/ 2p02 v
(B) The small sphere reaches the bottom first. "\ Mﬂk 2 Mo”4 2 (g""a X EZ)
(C) The sphere with the greater density reaches the bottom first. 9 2

The spheres reach the bottom at the same time. M 5\“ = %MU’ + é— M-
(E) The answer depends on the values of the spheres’ masses and radii. h= Z U_z (U, i

- . o 10 independsd
A star originates as a large body of slowly rotating gas. Because of gravitational attraction, thlS# M.R)
>

large body of gas slowly decreases in size. Which one of the following statements correctly ©
describes what happens as the radius of the body of gas decreases? 0 4= 0 => L cons
e .

(A) Both the angular momentum and the angular velocity increase. - Tow
(B) The angular momentum increases and the angular velocity decreases. Ii Wy~ ~f 3
(C) Both the angular momentum and the angular velocity decrease. T | Wl
(D) Both the rotational inertia and the angular velocity increase. )

The angular momentum remains constant and the angular velocity increases.

The Young’s modulus of steel is twice the value of the Young’s modulus of copper. If a copper
wire and a steel wire, each of the same length, stretch by the same amount when the same tensile
force is applied to each wire, which one of the following statements is correct?

(A) The cross-sectional area of the steel wire is % the cross-sectional area of the copper wire.

The cross-sectional area of the steel wire is 'z the cross-sectional area of the copper wire.

(C) The cross-sectional area of the steel wire is the same as the cross-sectional area of the
copper wire.

(D) The cross-sectional area of the steel wire is twice the cross-sectional area of the copper
wire.

(E) The cross-sectional area of the steel wire is four times the cross-sectional area of the copper
wire. £y AL F_:/L:%A___>\{SAS: N AL = AgS Y—"Ac: \_/_\c

A L AL Ys 2
The dimension of the quantity "stress", expr‘%ssed ig terms o[i the funclamental di elg_sions (masg,\ >
M; length, L; and time, T),is:  SHress = /N 4\7— = ‘j““\/s/m?- = k‘ﬁ S“m = AL T

(A) MLT™ ML'T?  (C) MAL'T™ (D) M'L'T? (E) dimensionless

Let 4 be the depth below the surface of the ocean at which the absolute pressure is three times
atmospheric pressure (i.e. 3Pam). The pressure at a depth of %2 4 below the surface of the ocean is

(A) 1.5 Patm 2 Patm (C) 3 Pam (D) 3.5 Pum  (E) 4 Pam
- h - 2P _
P Py = Pebnt 5 = Papt phk( _%,> = 2P

continued on page 3...
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AS8. A wooden block floats in water, and a solid steel object is attached to the VL a ([
bottom of the block by a string. If the block remains floating, which one :“;%A
of the following statements is TRUE? - —rJ/ W,
(A) The buoyant force on the steel object is equal to its weight. B““ 1 log
(B) The buoyant force on the block is equal to its weight. -H o
(C) The tension in the string is equal to the weight of the steel object. —g T W

A9.

A10.

All.

Al2.

Al3.

Al4.

AlS.

The tension in the string is less than the weight of the steel object.
(E) The buoyant force on the block is less than the weight of the volume
of water it displaces.  Blocke amd steel O‘OJLJ Ave in qu lthrium

Which one of the following statements concerning simple harmonic motion (SHM) is TRUE?

(A) SHM can occur near any point of equilibrium (point of stable or unstable equilibrium).

(B) SHM occurs for any force that tends to restore equilibrium.

(C) SHM occurs for any restoring force whose magnitude is proportional to the square of
displacement from a point of stable equilibrium. = -

@ SHM occurs for any restoring force whose magnitude is proportional to the F=- hx
magnitude of the displacement from a point of stable equilibrium.

(E) SHM occurs for any restoring force whose magnitude varies inversely with the magnitude
of the displacement from a point of stable equilibrium.

Two masses, m; and m,, are hung on identical springs with spring constant & and set in simple

harmonic motion. The ratio of the periods of oscillation, 7'/7>, is given by: w= % = Qw
-t ki
T
(A) L_ |m (B)ﬁzzﬂ (©) 5L_m (D) Ezzﬂk (E) L _m+m,
T, m, T, 2 M T, 2 My—m,

_ T= 21&

A wave is travelling along a guitar string. If the tension in the guitar g is doubled, what is
the new wave speed, v, in terms of the original wave speed, vo? (= E = ool F T
ﬂj M

)
(A) L)=§Uo U=\/§UO ©) v=2 D) v=y, (E) u:%uo TZ

Yo [T~ o 5o o

4
Uo
If the frequency of a traveling wave train is increased by a factor of three in a medium where the
speed is constant, which one of the following is the result? - =
p e N £=3F

M
< e,

(A) Amplitude is one-third of the original.
% Amplitude is tripled. o= AN BN, = N, ﬁ‘
Wavelength is one-third of the original. ‘Fz
(D) Wavelength is tripled. L% N
(E) Angular frequency is one-third of the original. '>\ > = _é,_(_- = 3 >\ (
\

Suppose the air temperature increases from 10°C to 20°C. The speed of sound in the air will

(A) decrease.
increase a small amount. The new speed will be less than double the original speed.

(C) not change. _ 1105 o 207C
(D) sometimes increase and sometimes decrease. U= 33Mm)s 2:53\< T Y
(E) be double the speed at 10°C. 283K 4+ 293K

Which one of the following statements best explains why the tissue to be examined is coated *~ small
with mineral oil prior to performing ultrasonic imaging? increase

The mineral oil ensures that most of the ultrasonic energy is transmitted into the tissue.

(B) The mineral oil minimizes friction as the ultrasonic probe slides across the skin.

(C) The mineral oil decreases the sensitivity of the skin to contact with the ultrasonic probe.

(D) The mineral oil increases the temperature of the probe so that it is more comfortable on the
skin.

(E) The mineral oil dissolves the outer layer of skin, which would otherwise completely block
the ultrasonic waves from entering the tissue.

A sound source radiates sound uniformly in all directions. The power of the source is constant.
The sound intensity is 7 at a distance of » from the source. The intensity at a distance of 27 is

@ wI B) %1 ©) I D) 21 (E) 41
P = TA = tonstend = T A= IZAZ

T.= I, A T4ne? _ I -z _ LT continued on page 4...
2 —_— - . = -l‘—l-—'-2 - L‘_ L
Pz I (29 r
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PART B

ANSWER THREE OF THE PART B QUESTIONS ON THE FOLLOWING PAGES AND INDICATE YOUR CHOICES
ON THE COVER PAGE.

FOR EACH OF YOUR CHOSEN PART B QUESTIONS ON THE FOLLOWING PAGES, 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 AND EXPLAIN YOUR WORK — NO CREDIT WILL BE GIVEN FOR ANSWERS ONLY.

EQUATIONS NOT PROVIDED ON THE FORMULAE SHEET MUST BE DERIVED.
USE THE BACK OF THE PREVIOUS PAGE FOR YOUR ROUGH WORK.

continued on page 5...



Physics 117.3 Midterm Test Stu. No.:
February 14, 2013 Page 5

B1. A uniform beam of mass m, pivoted at its lower end, has a
horizontal spring, with spring constant, &, attached between
its top end and a vertical wall. The beam makes an angle & /|
with the horizontal.

Lek L= \em\e)% of beam
U\'\‘lg\N‘W\ => c,e/v\*'“‘e o'p 3(‘”“”,-]—7 is ad— WM

Choose the PN"+ as the axis of retation.

(a) Derive an expression for the distance d that the spring is stretched from its equilibrium

length. Your answer may be expressed in terms of the quantities m, g, k, 6, and no others.
(6 marks)

The beaw (3 1a %u{l%brim.
. tho) ZF;L:O)ZF\,:O = mg
¢ 2o
Co+ Ly + 7 =0
F, ZFﬁ . Fa,
+ rst sin® - rﬁE} sm (‘l0°—93+0 +0 =0
A\ (kd) sm@ — Lhmg cosb = 0

Mg casd n

kd smb = MS’LZ’S’B = d= Ej@ = Zhtand

(b) Derive an expression for the magnitude of the horizontal component of the force exerted by
the pivot on the beam. If you did not obtain an answer for (a), you may include d as one of
the symbols in your expression. (2 marks)

TF, =0

ey = ™9
PR F 70 K s
FPJL: FS
_ m
Fro= kd = /03 B}: "3

2k Tom 2420

(c) Derive an expression for the magnitude of the vertical component of the force exerted by the
pivot on the beam. (2 marks)

y F,= Mﬂ

continued on page 6...
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B2. Water is flowing through a horizontal pipe with a volume | Open
flow rate of 0.0240 m’/s. As the drawing shows, there are ] |
two vertical tubes that project from the pipe. The density of f
water is 1.00 x 10° kg/m® and its viscosity is =l
0.500 x 10 Pa-s. 0.0450 m =/n
h,
: [«—0.700 m——
_ 1T — 2
——
(a) Calculate the pressure difference, P,— P,, between locations 1 and 2. (3 marks)
P =Py +pgh s+ pghy
| am T LI T PY Ll e,

P, = Papm* P2
P =Py = Pt pghi v pshe ™ fan = pghe = P

A R A

(b) Calculate the radius of the horizontal pipe. (5 marks)

Viscous Flow => Poisenille’s Low

b 1148 Cmn
%\T/t' = TVR (‘D\’PZ) = \_IolUW\Q_ ‘how ‘\"A*C
8'y, L ‘/4-
° AV _ < (0\5'60 % lo—g PA-SXO- %Om)(o. 6240 m3/5>

At ™ (441 Pa)

(c) Calculate the flow speed in the horizontal pipe. If you did not obtain an answer for (b), use
1.50 cm. (2 marks)

AV

Av s A 34 ol

>

At
INWIN" 0.0240 w75 _-

= = ————7 2
v rR? Tr(LH%xlo 2m>2 @

ALT: VALVE ' 34, 0m/s

continued on page 7...
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B3. A cart of mass 250 g is placed on a frictionless horizontal air track. A spring with a spring
constant of 9.50 N/m is attached between the cart and the left end of the track. The cart is
displaced 4.50 cm from its equilibrium position and released.

(a) Calculate the period of the oscillations of the cart. (3 marks)

(

k m= 0,2‘30\/.3 l.o2s

////// ,\ ;ﬁ"‘ k= 9.56 N/

.’.6»0450“\
A b A

= = |k 2“' = i
St = 6o J; =T > T QWJ;
= 7 0\250145 :.

(b) Calculate the maximum speed of the cart. (3 marks)

From = = Aco sin (2w¥’c) y UL wh 0.277 m/s

U = /
e J-%\ A = 61’_’—0?;:0/% - 0.04506, :

o Sesmn Conservakiom of Mechamiedd En&rﬁx/‘.

2
= Yool = = fEA

(c) Calculate the speed of the cart when it is a distance of 2.00 cm from its equilibrium position.
(4 marks)

F\"AW\ Coﬂg-e_r\fé-*\'h\ o‘@ Mechani cal Encrj\/‘
L oar? 2 _ z _ 2
Smwtt Lla? = dmgZ = ékA

Emote Juad = Jh = o = k(A*- )

509 = 2352 (o s - o2onef)
= £ n/s)

0.248 w /s

continued on page 8...
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B4. The toadfish makes use of resonance in a closed tube to produce very loud sounds. The tube is its swim

bladder, used as an amplifier. The sound level of this creature has been measured as high as 95.0 dB at
a distance of 1.00 m.

(a) Calculate the intensity of the sound wave at a distance of 1.00 m from the toadfish. (4 marks)

(g gt

‘-:Z,OON\
ﬁ & 100w = 95045 ¢ - ,0;°j<1::_[°>
r /o N
ﬁl—OZIOSJ(:_[oB__? E:IOF = I:Ib_loﬁo
T,
gs, _
I:CoomG W> Ao 3 puiow
mZ

(b) Calculate the intensity level at a distance of 2.00 m from two of these toadfish when they are
producing sound simultaneously. If you did not obtain an answer for (a), use a value of
3.20 x 107 W/m®. (6 marks)

P = POW o‘F one +DM‘K'§|A
P, = powes of fwo Foadbish = 26, 12.048
(, = dustamce Lrom two tosdfish = 200m= 20, wheee € is
el ob;s“‘moc Reom one toodBish.

0

Iz < ir\*’emsﬂ\j o dustomee O, From Two toadRsh = %, A:TZ
E
Pz 2~Pl 2.<P| _.L
T 5z = = —(-—\= 1 =1 -3
L= geg - Le(zoy 4 Lm,b z7 2(3\'@““’ 9
T,= [.58x10°W
2 MZ

.-3 2
= T 1.5Ex 10 W/M
2 =
A 5 ( = 5(ox s 92.04

END OF EXAMINATION



Physics 117.3 Midterm Test Stu. No.:

February 14, 2013 Page 9
B1. A woman with a mass of 50.0 kg is leaning against a vertical wall.
The force exerted on the woman by the wall, Fy, is horizontal. ¥ ’
N
(a) Calculate the magnitude of Fx. (5 marks) NN & 4
Y r g9 .
Womanw i3 m eﬁ/u”\‘\or\'w=> Z’ZT—O)ZF:O N £ S
4 .0.400 m
U\obg_c_ H\C Q,svd_#\.ci_ p—h W \'H/\ %\Q \ 1.10 m \\*’{
61"DU\A as the oxis me rofakom. x* 4 \\‘ N
' - N % Fﬂfﬂ\\l
ST =0 it  #260.0°)
s TR
+F < -, smgf =0
uFasin B 9 grev 7 a\\c{s/ 267N

C‘\['(ls amd ZWZO smee 105 omnd ‘?)\. ()ASS “H'\roust\ Hhe
oxis of ro'f’o:l\'ov\)

- ; _ . F m
rN FN sm%N - rﬁ Fﬁ"“*’ Sng 2> F'; =3 jrows d 5 Fﬁm\q = (Y\S

r,SmBy

F = (110w )(56.6 kY980 wfs*) sin (90°- 60.0%) ) @
(.10 m+ 040007 §0.0%) =

(b) Assuming that her feet are on the verge of slipping, calculate the coefficient of static friction
between her feet and the ground. If you did not obtain an answer for (a), use a value of
225 N. (5 marks)

ZFX =0 __%74—-8:5 mo\x_ FN O 0.422
f
{F% <0 = TN - Fsmu =0 = M= Fgraw y ™= Mg

[}

F

max - N

wes, mox = MM =7 MU = {ziﬂ“_" b 2074

o mg (S0olky)Afoms)

ALT. AnsweR t (), 4S8

]
J

continued on page 6...
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B2. A straight horizontal pipe with a diameter of 1.00 cm and a length of 50.0 m carries oil with a
coefficient of viscosity of 0.120 Pa-s. At the output of the pipe, the flow rate is 8.60 x 10> m*/s
and the pressure is 1.00 atm.

(a) Calculate the speed of the fluid at the output of the pipe. (4 marks)

.09 m/s
'ﬁlo t;.')\‘(’.: A\l 2 . = .LA,
w € At A\)"’ ) @

LN L \ (%.gomo'smg/S)

(b) Calculate the gauge pressure at the pipe input. (6 marks)

2\'0XIO’° Pa
" v

f F, = Pabn
\1Seous fluid => Poisepille’s Law é}’ - Trﬁlf (_P,’Pz>
AT
_ 8wmbL /AV

h-f e LAt

Snee £, = fabm e =0 =P - faha = F gonge
P = &yt /A g (0,120 Pws)(SO»Om)(g 10x \0»5m3/>
|6Mﬁ—e d_ L[ ‘-’—-t- = < | S

TE2) \ b w (6.00560m)

"
jorge

continued on page 7...
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B3. A horizontal block-spring system with the block on a frictionless surface has total mechanical

energy of 47.0 J and a maximum displacement from equilibrium of 0.240 m. The maximum speed
of the block is 3.45 m/s.

(a) Calculate the mass of the block. (3 marks)
k U—mo$|

N ) zci() Ltq
_)W .

=0  IC+A

N\ednwwiui Encfj7 'S Conserved
E = Lme®+ Lux= Liv? +0 = O+ﬁk/\2

1
2
E= Jim o = = %E = <Z+7Oj> a%
U ™ (345 mls)?

(b) Calculate the speed of the block when its displacement is 0.160 m. If you did not obtain an
answer for (a), use a value of 8.00 kg. (4 marks)

£ = LWA" = |- 2E . 2(4707)
A® (6.240m)?

k= [.63x IOSN/M

2 2_ e
= L2t L 2)>fJ- P -t = e - B
£ Lm +2_l4x my

= (L/’T"D—J) ILBXIDN/W\
g (Gaolyy  7aoky <“’°"‘> = (2.57w)5)

2.5%m]s

(c) Calculate the period of the block’s oscillations. If you did not obtain an answer for (a), use a
value of 8.00 kg. (3 marks)

w= 2r . |k 0.437s
m

QJE = ZTr/_’—_g_—%qouj :-
m '/L ],nglo N/m @

r

__.\
fl

continued on page 8...
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B4. A stereo speaker is placed between two observers who are 36.0 m apart, along the line connecting
them. Observer 1 records an intensity level of 62.0 dB and observer 2 records an intensity level of

85.0 dB.
(a) Calculate the intensity at observer 1’s position and the intensity at observer 2’s position.
(4 marks)
- 5 A= 36.0m I: -
° 3 = £2.048 L.5§x10 Lw’{‘z
% (((mﬂ}N) 7\/ ﬂ" ) 2:3 )L—;X lO—Li\"J/z
@ ﬂZ: g5:048 ' ™
r T2
- I I I F/l 0]
ﬁ lo’°j<1§$103<£>:ﬁ/)oé‘£zlo

F/\o -12 éZ\O/
T = Ib-lo = I]:(Loomo W/,}}JO O:[‘ggxlo’é’yi

EN

12 850/ o _
IZ: G‘OOX ID1 W/“7_>IOS A = S\IQxlO 4\N/“2

(b) Calculate the distance of observer 1 from the speaker. If you did not obtain answers for (a),
use values of ; = 1.60 x 10°® W/m” and 1, =3.20 x 10~ W/m®. (6 marks)

The SPCAJAQI i< PruAuwv\j Sawnd eM=r gy 33.Lm
aj_ C. C,oﬂ3_|_01vj- rai'e P
P = I\A\ = IZAZ = Il (%FIL> = I2<%ZZ>
Tt = IZFZZ = E“ﬂ = anz"rz
T S P R o

ﬁfﬂz -Sﬁfzcd"r\v = E-r\:ﬁ;~alz— S_IZ'FI
F\CE"\'EZ): ﬁ-’—.ak
c.iT e

<2

| Yt
T, +J I, /j,S%xlo“E\Jiz ﬁ/}\lé,mo‘lrﬁ
™M mz.

(36\0m3

END OF EXAMINATION



