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PART A
FOR EACH OF THE FOLLOWING QUESTIONS IN PART A, ENTER THE MOST APPROPRIATE RESPONSE
ON THE OMR SHEET. my? _ a(2y;)

r ( = rZ. i L‘ r
Al. A car travetling in uniform circular motion is on the verge of sliding as it goes around a flat
curve of radius 7. If the car’s speed is now doubled, what is the smailest radius of flat curve that
E the car can negotiate without sliding? Assume that the coefficient of static friction between the
tires and road surface is the same for both curves. -F’SMA* = Fu,..i'
A) Yr Yar Cr 2r 4r
(A) (®) © (D) @47 " astad

A2 Your true weight has been recently established by a measurement made at the North Pole. Now
imagine that you are standing on the same scale at the equator. Because of the rotation of the

spherical Earth, - e ndara)
A (A) the scale reading is slightly less than your true weight. F (sede ¢ :
(B) the scale reading is slightly more than your true weight. w-~F = F cont
(C) the scale reading is the same as your true weight. —~ "
(D) the scale reading is zero. W L R4 W

(E) the scale reading fluctuates between zero and your true weight with a period of 12 h.

A3.  Which one of the following statements concerning a satellite in a circular orbit around the Earth

is false?

D (A) For a particular orbit radius there is one and only one value for the speed of the satellite.
(B) The satellite is kept in its circular orbit by the gravitational force of the Earth.
(C) The speed of the satellite is inversely proportional to the square root of the radius of the
@ The speed of the satellite depends on the mass of the satellite. G A_Aﬁd = Y

(E) The speed of the satellite depends on the mass of the Earth. XA r ¥

hort”
A4.  Arope is used to drag a crate at constant velocity over a rough, floor. Which one of the (f = G__E
following statements is false? G AKE =0 = \Woot =0 - r
E (A) The work done by the normal force on the crate is zero. R F,.s —_

(C) The work done by the frictional force on the crate is negative. ,
(D) The work done by the tension force on the crate is positive. el ;,——v-'_—r’
@ The net work done on the crate is greater than zero.

(B) The work done by the gravitational force on the crate is zero. ‘F T
- _J_.‘ >

AS5.  Which one of the following statements is false?
(A) The SI unit of gravitational potential energy is the Joule.
C (B) Gravitational potential energy is measured with respect to an arbitrary zero level.

The work done by the gravitational force depends on the path taken between initial and final
heights.

(D) Gravitational potential energy is a scalar quantity.

(E) The work done by the gravitational force is the difference between initial and final
gravitational potential energies.

continued on page 3 ...




Physics 111.6 Midterm Test #2 Stu. No.:

Lt AT sy
SN NN

November 13, 2003; Page 3

Ab.

AT
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AS8.

A9,

A10,

Which one of the following statements is false?

(A) Total mechanical energy is conserved if the net work done by non-conservative forces is
ZEro.

(E Y Total mechanical energy is the sum of the kinetic energy and the gravitational potential
energy.

(C) Gravity is a conservative force.

(D) A force is non-conservative if the work it does on an object moving between two points
depends on the path between the two points.

% oo .
(B) Friction is a conservative force.
W‘F”.d.b“ depemds dAreoHy on lemg% of Paﬂ\

While floating initially at rest in a space station, a girl of mass M pushes a boy of mass 2M. Asa

N LA S L MU
PSRRIy - UGS R AN R

SE R Y T

result of the push, the boy moves away with a speed v and the girl Gons. of Linear Momendum

(A) remains at rest.

(B) moves in the same direction as the boy with a speed v ﬁo,rp = Prot,
(C) moves in the same direction as the boy with a speed 2.
(D) moves in the opposite direction as the boy with a speed . MU& + ( 2myy = O

@ moves in the opposite direction as the boy with a speed 2v.
Uz = 24
Which one of the following statements is correct? 3
(A) An object with a negative angular acceleration must be rotating clockwise.
(B) An object with a constant angular acceleration is undergoing uniform circular motior.
(C) An object with a constant angular acceleration has a constant tangential velocity.
An object with a constant angular acceleration can have a zero value for the instantaneous
tangential velocity. eq. a wheel momesdarily shps before  reversing durm of
(E) An object with a negative angular acceleration must have an anquies velocity rotation
decceasmg mageitude.
Which one of the following statements concerning the moment of inertia / is false?
(A) / may be expressed in units of kg-mz. ir r 2
(B) /depends on the angular acceleration of the object as it rotates. T1- Ml
(C) [ depends on the location of the rotation axis relative to the particles that comprise the
object.
(D) / depends on the orientation of the rotation axis relative to the particles that comprise the
object.
(E) Ofthe particles that comprise the object, the particle with the smallest mass may contribute

the greatest amount to /.
& ( So Z(t’esd- =0

A spinning star begins to collapse under its own gravitational pull. Which one of the following
occurs as the star becomes smaller? M o
(A) Its angular velocity decreases. Gons. of Anﬂ' omen .
(B) Its angular momentum increases. L= Ly it 5 g,; o
{C) Tts angular velocity remains constant,

Its angular momentum remains constant. T w, = I.p we
(E) Both its angular momentum and its angular velocity remain constant.

IF ¢ T, (colapses)
so g > W,

continued on page 4 ...
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PARTB

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.

B1. A rope is used to drag a crate across the floor. Given that the rope makes an angle of 30.0° with
the floor and that the tension in the rope is #5.0 N, calculate the work done on the crate by the
tension in the rope when the crate is dragged a distance of 6.00 m.

T W = (Feos®)s
D e o s Yane
N
s W= 234 T

B2. A projectile of mass 1.00 kg is shot vertically into the air with an initial speed of 20.0 m/s. If the
projectile rises to a height of 19.3 m, calculate the work done by air resistance.

E, + Wy = E-F

] v =0 W, * Ep - E,
2
h Wy mgh = 3%

jo ‘ W, > 1.00kg((9.80m)s> X1%3m)
- -'Z-(ZG.OM/S)2>

W= —-1097

he

continued on page 5 ...
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B3. Mike Weir drives a golf ball from the tee with a velocity of 40.0 m/s. The mass of the golf ball is
0.0450 kg and the duration of the impact with the golf club is 3.50 x 107 5. Determine the average
force applied to the ball by the club.

mdﬁni'l'ur{'?—
[ Vg =0, Up = 4o.0m/s of the
——p
Tnpolse - Momentun Theorem
Eat = AP
HE L L i vy |
at At
\(0.0HSOLﬁ Xt0.0m/5) \
3.50x106"%s
= 54N

B4. A wheel, originally rotating at 125 rad/s, undergoes a constant angular deceleration of 5.00 rad/s’.
Calculate the angular velocity of the wheel after it has turned through an angle of 628 radians.

o,
e \t’{ wr= W+ 2<8

[(;:zsmd/s) + 2(—500”&/53)(623“4)]

W= 9.7 rad/s

continued on page 6 ...
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B5. A rod of length 1.50 m is attached to a vertical wall by a
frictioniess hinge. The rod is held horizontal by a cable
attached to the end of the rod and to the wall. The cable
makes an angle of 25.0° with the rod and the tension in the
cable is 342 N. Calculate the magnitude of the torque exerted
on the rod by the cable.

T - F4
T FLsnd = (342N X 1.50m) sin 25.0°

= 217 Nm

ANSWERS FOR PART B

ENTER THE ANSWERS FOR THE PART B PROBLEMS IN THE BOXES BELOW.
BE EXPRESSED TT
THE ANSWERS MUST ,  THREE SIGNIFICANT FIGURES AND THE UNITS MUST BE GIVEN.

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

B | 2347

B2 - i0.97

B3 514N

B4 ('767 rad/s

BS ZIF N-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.
BE EXPREsseD TO

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

C1. A highway curve of radius 425 m is banked at an angle of 12.5° with the horizontal. Calculate
the speed at which a car can safely negotiate this curve without sliding, in the absence of
friction. \

30.4 /s

A

N oo
1 i [(425MX9-90W\/S'LX+M 1.2.5")_-{

U= 304 w/s

e

L4

continued on page § ...
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C2. To measure the muzzle speed of a gun, the gun is placed against a block of wood of mass M, and a
bullet of mass m is fired vertically upward into the block. The bullet embeds itself in the block,
and the block (with embedded bullet) is blasted straight up into the air to a height 4. Ignore any
frictional effects and assume that the bullet-block collision is over before the block has started to
move upward.

Derive an expression for the speed of the bullet as it left the gun barrel, in terms of M, my, 5, and
g, the acceleration due to gravity.

@ \"F =0

(M +My)
M &l\’t* h m, J-%T
e N

mk/?\u'b @ @
® Momevdum (s conseved in the bullet-block esllisron:
P+n+, = Put,

MU, + M0 = (Mt M OVo
U']a = (mL+ Mw) Vo

[

My,

uge Cons. o-p

Need Yo dedermime om E‘.YPN‘S'EJ“ "lﬁ' Vo,
mech energy b/ @ omd O

E 5 = Es
ICYE ARG L)
\I:z Zslr\

V, = N 2.310

™M

g, - (“"B*T”)J%T'
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C3. Twao spheres with-identical mass and radius are each rotating about an axis passing through the
sphere’s cenr€. The spheres have the same initial angular velocity, and are suddenly subjected

to the same’net external torque which eventually brings the two spheres to rest. One sphere is
solid and the other is a thin-wailed spherical shell.

(a) While the torque is acting on the spheres, the solid sphere has an angular acceleration of
Lsoiia and the spherical shell has an angular acceleration of oen. Calculate the ratio

Gt Gt Ma= Mg™M j w,, = g = W LY
RP‘ : RG:R 3 Zzsd‘A" rze_v"‘g 3
) et
- 2 a0t .
A IA s MR™ Ig - %MR?’
solid shell
T Rotachen ° 5 Text
':(a('r\ Newhm il ‘CAY Q - D(s‘:h.a' _ 0<‘A E /‘\‘:;gz
- Iol - — =
%’E"'{' OLSLQJJ ULB __3_ ’Zu‘.}
2 Pt
A Ut f‘MRZ “p M
2 u;ofr‘c‘ 5
2 _— = =
B L FMR Hohelt 3

(b) If the time taken for the solid sphere to stop rotating is f,;4 and the time taken for the spherical
shell to stop rotating is fi..u. calculate the ratio fuys / Fsnen -

Feorn Cotehioaal kmemabhis, 3/5
AR ddo+ut'l'.'
and simce W =0, = — %
ol
~ W,
fA /°4A 0591
6 w0/°{3

END OF EXAMINATION
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