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PHYS 101 Midterm Examination #2 (version C)
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Partl (Multiple choice questions. 1 mark each.)

1. A solid sphere, solid cylinder, and a hollow pipe all have equal masses and radi.
9 If the three are released simultaneously at the top of an inclined plane, and roll without  ~—
slipping which will reach the bottom first? A
A) pipe I=wmR?
\@sphere L= 3wl
)cylinder < 3wt
D) they all reach bottom in the same time
E) It depends on the angle of inclination.

2. A stqdent is sitting on a rotating platform with his arms outstretched, holding a heavy
weight in each hand. When the student pulls the weights inward toward his body, the
moment of inertia of the student, the extended weights, and the platform about the
rotation axis is halved. By what factor does the angular velocity change?
C A) 8 _
B) 4 Liw: = TgWy
SF
D) V2
E) 1

C 3. A 1-kg ball is hung at the end of a rod 1-m long. If the system balances at a point on
the rod 0.25 m from the end holding the mass, what is the mass of the rod?
A) 0.25 kg
B) 0.50kg
© 1kg
D) 2kg
E) 4kg
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S
4. Ten identical steel wires have equal lengths Land equal Young's modulus Y. The
wires are slightly twisted together, so that the reSultant wire has length L and is 10 times
as thick as each individual wire. What is the Young's modulus of the resulting wire?
A) 0.01Y
B) 0.1Y
Y
10Y
E) 100Y

5. A 171cm tall person lies on a light (massless) board which is supported by two
scales, one under the top of her head and one beneath the bottom of her feet . The two
scales read, respectively, 35.1 and 31.6 kg. What distance is the center of mass of this
person from the bottom of her feet? =
A) 80cm T 7 N,
90cm ?
70cm
D) 60cm

E) 100cm
MtV = -3
Mbo(_, Naf =0

m\; \L |

I X S 0
4= : X

6. Two spherical balls are made of the same material. Ball A has a radius R, while ball B
has 2R. If ball A has a moment of inertia |, what is the moment of inertia of ball B?

A) 2l 4
B) 4l 1= Zme LU
C) 8l

D) 16l . ¢ Sa31,
32l T LR >

7 A solid cylinder of mass M and radius R rolls without slipping along a table at speed

v. What is its kinetic energy?
(A) MV?12

(B) MV? /4
(C) TMV?/10
(D) 2MV?
(E)BMV?/4
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Part Il (Full solution questions, 5 marks each. SHOW ALL WORK FOR FULL MARKS!)

8. A mass of 7.0 kg hangs on a rope wrapped around a freely rotating pulley of mass
2.0 kg as shown in the figure below. The pulley can be considered as a uniform
cylinder of radius 0.20 m. The mass is brought to a certain height and dropped, making
the pulley turn.

¢ wks (a) What is the angular acceleration of the pulley?

[ bouns (D) What is the rotational kinetic energy of the pulley after the mass has fallen

through 0.40m?
a) FBD |
Fry

N va
m4 Frz
Ff’\‘\ = FTz = FT
E:Ma Mé- Fr = mQay @
tald: FeR=imMR* O
Ox = Rk ®
S(ALS @ {nTO @: ma -~ F:r = mRA
!
. - = = od
®: . F; =5 MR 3
mg = mﬂd*;’/‘"ﬂol
m
oA = 9,
mR + = MR
7x9.¢

1\

-—

I
7X0.7 +2 X2x0-1
¢2:0 /e

{ b) Conservolion cf Mechanice! Encrga
- A 2 A 2

0= Mj/r tdmyt+e S 1w
UZRrw

O:“MJﬁ+éMR2wz+é[’;,,sz)wz

mp'f: (3 m+ tm)RZW®

s — "Ik
=Mt 4 M
Ke=3Tw'= 3’(;’/"szjwzrl;l/7/Zzt</z
- /"lm;ﬁ
& (4mrfr)
MW'QA ) 7x2X 98X @4
1m+ M 7%k + 3

\)

P 2,437



o). Conffy(mﬁo'n of omjwfar momfnfum L,"-'Lf :

b) .
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9. A horizontal platform with a radius of 5.00 m rotates about a frictionless vertical
axle. The moment of inertia of the platform about the axle is 800 kg-m?. A student
(m=70.0 kg) walks slowly from the rim of the platform toward the center and stops when
he is at the centre. The initial angular velocity w of the system is 3.00 rad/s when the
student is at the rim. (You may treat the person as a point mass)

(a) Find the angular speed when the student is at the center.

(b) Find the work done by the student.

Q+m7")w¢ = Jwg

_ (14 mr")wi
- L

(e +70x87)3

-~

g60
= 9.5¢6 MO//5 .

w = 4K
2
=L Ib){z - ‘2" (I+ W‘Yz)w('
2
2 LY
== xgoox?.féi— = (go0+70%5 )3
(4

= 2Jvos T |
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10. A uniform ladder of mass M=5.0kg and length L=8.0m leans against a frictionless
wall. The angle between the ladder and the ground is 6=60°. The coefficient of static
friction between the ladder and the ground is ps=0.40. How far up the ladder can a man
of mass m=70kg climb before the ladder slips? Include a free-body diagram for ful

/A

marks.

FED.

i I R
St=0 abaut A: WNolSwh - Mj%m&— stcaﬂ =0
@ : N,:(m+l‘4)3 .
©: N ://;/V, = Ms (m+/‘4)} .
®: .- U (metg Lsind = Mg @9
mgw.&

0-¢ (S’+7o)%\9>‘5"5{n600- S‘Y>\8X¢ oo’
20 x;\g X ca 6o°
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