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PART A
FOR EACH OF THE FOLLOWING QUESTIONS IN PART A, ENTER THE MOST
APPROPRIATE RESPONSE ON THE OMR SHEET. ac T U= 2nr
F vt
Al. The centripetal acceleration of an object undergoing uniform circular motion of radius r metres
with a period of rotation of 7 seconds is given by: (jﬂr/,r ) ll-rr’r'
T 7 4x®) r T oeT?
© @ a=s= @B a=—r © a2 O a=— (E) a. =% f
: 4x°r T 2z Q‘, - ‘41r1‘ c
A2, To accelerate a car from rest to a speed o requires net work W), To accelerate the same car T
from speed ¢ to speed 2¢ requires net work W>. Which one of the fnllnmng statements is 3 2
(Cy comect? W= AKE, W= Jmul-O= Lot | W, - 2n(20)? - ymut= Smv
(A Wo=W,  (B) Wa=2W, Wa=3W  (D)Wy=aW,  (E) Wa=%W,
) N w 72 = gwl
A3.  Which one of the following statements concerning non-conservative forces is NQT correct?

(E)

(A) Friction and air resistance are non-conscrvative forces. T
(B) An object can gain total mechanical energy because of work done by a non-conservative
force. T
(C) The work done by a non-conservative force depends on the path taken by the object. T
(D) The work done by a non-conservative force is non-zerop around a closed loop. T
The work done by a non-conservative force is always ncgative. [

A4 It becomes necessary for you to jump out of a hedroom windpw. When you hit the ground you
should flex your knees as you come to rest because f_‘ IS e é.en
(A) doing so will reduce your change of momentum. F= ) A'ﬁ 15
(C 8 doing so will reduce the impulse that the ground exerts on you. At cansiunt
doing so will ipcrease the time over which your momentum changes, thereby reducing Bor
the average force exerted on you by the ground. A
(D) doing so will decrense the time over which your momentum changes, thereby reducing Wuis
the average force exerted on you by the ground. sivahon
(E) doing so will increase the time over which your momentum changes, thereby increasing
the average force exerted on you by the ground.
A5, Two astronauts are floating in space, initially at rest.  Astronaut 1, of mass m, pushes on
astronaut 2, of mass 2m. As a result of the push, astronaut 2 moves away from astronaut 1 with a
speed 0, and astronaut | Let +the tws astronavts he the systen
(C_) {A) moves in the same direction as astronaut 2 with a speed . & F; 470 50 F: ot
(B) moves in the opposite direction of astronaut 2 with a speed . canserved
=

moves in the opposite direction of astronaut 2 with a speed 2o, .
(D) moves in the same direction as astronaut 2 with a speed 2s. P’h:f’ ? = P ot
(E) remains at rest. '
MUip + ‘“;U‘z; = 0

Upg: — M2p - 2o - 2v

m, ) m continued on page 3...
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Two children are riding on a merry-go-round (a horizontal, rotating, solid disk). One child is

2 m from the axis of rotation and the other is 4 m from the axis. Which one of the foillowing

statements is correct? o is the same , UErw

(A) Both children have the same tangential velocity.

{B) The tanpential velocity of the child nearer the axis is twice that of the child further from
the axis.

(C) The angular velocity of the child nearer the axis is half thas of the child further from the
axis.

(D) The angular velocity of the child nearer the axis is twice that of the child further from the

- axis.
() The anguiar velocity is the same for both children.

You are standing on the edge of a spinning merry-go-round. The merry-go-round has & steadily
decreasing angular velocity due to the presence of friction. thh one of of the following __
statements regarding your total acceleration is correct? d a‘ + ﬁ Q 4 I3

(A) Your total acceleration is directed radially away from the center of the merry-go-round. ﬂHN' 1
(B) Your total accelesation is directed radially toward the center of the merry-go-round.  Jy U‘

C) Your total acceleration is directed opposite to your tungential velocity. b/,
Your total acceleration has a component directed toward the center of the merry-go- /&
round and a component directed opposite {o your tangential velocity. s 'ow;ﬁﬂ

(E) Your total acceleration has & component directed toward the center of the merry-go-
round and a component directed in the same direction as your tangentjal velocity. dlersn,

A uniform stick is balanced at its centre. If a mass m is now placed a distance x from the centre
of the stick, at what distance from the centre of the stick would you place a mass of 2m in order

to keep the stick balanced? ™ m S0
(A) Vax @) ax ©) “’;:’sz (B) 4x max = 2.-13!2
L= %

Which one of the following statements concerning & rigid object i equilibrium is NOQT correct? "2
A) The sum of the externally applied torgues must be zero. T
The translational velocity must be zero, ¥
(C) The translational acceleration must be zero. T
(D) The net externally applied force must be zero. T
(E) The angular acceleration must be zero. 7

A spherical balloon has a moment of inertia of /; when inflated to a radius of r). If the
bailoon iz inflated further, so that the radius doubles, what is the new moment of inertia, /3, in
terms of /1?7 You may assumec that the balloon is a hollow sphere and neglect the mass of the
gir in the balloon.

(A) L=h (B) &=2/ (C) = 8nd; k=4l (E) =4,
Tor? = I . ‘}:2_ (?r,)z_ L
I n* PE

)

Vi

4 T, 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 hawk moving at a speed of 9.50 m/s dives to an altitude 8.20 m lower. Calculate the hawk's
speed at the lower altitude. You may ignore any effects due to air resistance and lift.
_ ( -
Ea+ W, = EF So W, =0

LofZ+ oighe = Lokt + wghe
Lu?s glhe-he) = Lp?
Y,
U;c b [U;"Z + 23("\‘-!\#)] :

, Y o
U = [(2.50m/s)* + 2(9.80m/s2X 8. 20m)] 2 = )

B2, Calculate the average power output (in Watts) of a fly of mass 1,30 x 107 kg as it flies vertically

upward at a constant velocity of 1.50 m/s, -
P= Fu . WO =
Fﬁ, w

7
P=WT= mgl = (13010 kg X980 w/st X 1.50m/s)

@z L9 x :o'ED A

continued on page 5.
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B3. A gymnast swings counter-clockwise on a high bar, making one complete revolution every

'\ T = L5ls Sz 8, Axcd
= ...~

= = o rad
&t - y —
1.8ls (B)

B4. The tires of a car have a radius of 0.345 m and are rotating at an angular velocity of 79.4 rad/s.
Calculate the speed of the car, assuming that the tires are rolling without slipping along the road
surface. |

U e rw

U= (0.345wY 79.4 rod/. )

continued on page 6...



Physics 111.6 Midterm Test #2 Stu. No.:
November 16, 2007 Page 6

B5. A force of 28.0 N is exerted on the wrench at an angle of 42.0° relative to the line OA, as shown in

the diagram. Given that point O is the axis of rotation, and that point A is a distance of 12.0 cm
from O, calculate the torque exerted about point O by the force. |

r= F4
¥ = (28.0NY0.120m sin (42.09)

ANSWERS FOR PART B
ENTER THE ANSWERS FOR THE PART B PROBLEMS IN THE BOXES BELOW.

THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS
MUST BE GIVEN.

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

Bl 15,8 w/s >

2 [ 19x10iw | A

B3 416 cedfe | B
B4 24 w)s | E)
B5 2. 25 N-m o ©)

continued on page 7...
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PARTC
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.

NO CREDIT WILL BE GIVEN FOR ANSWERS ONLY, SHOW AND EXPLAIN YOUR
WORK. EQUATIONS NOT PROVIDED ON THE FORMULA SHEET MUST BE DERIVED.

Ci. A car gocs around a curve on a road that is banked at an angle of 30.0° with the horizontal.
Assume that friction is negligible (il® road is very icy), and that the car will just stay on the
road and make it around the curve when its speed is 24.0 m/s. Calculate the radius of the curve.

Fu e ﬁ(_n]*’% vy

I : A is hoeizended (a.),
Sa cJ"mos-! ‘I*-y oxe s
hori aadal amd verdreal,

71.:,“ in‘= Mg ; fﬁ,"ﬂ

W

end (cross-section) view of road

re (R4omys) ) '
= {02 m
("i,?am/fx-f’m 36-0") Q

continued on page 8.
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C2.  Two cars collide at an intersection, Car A, of mass 2.16 x 10° kg, is initially travelling from
waest to east, while car B, of mass 1.59 x 10° kg, is initially travelling from south to north at
14.5 m/s. As a result of the collision the cars become locked together and move as one object
after the collision. In your role as an expert witness you inspect the accident scene and
determine that, after the collision, the cars moved at an angle of 65.0° north of east from the

point of impact.
Calculate the speed of car A just prior to the collision.
4 (H) | 1#‘78 m/s
G-? Isnad Hhe ellecdr of
Ay ghnd F’wm over
A Y| 46 = 6500 He short dime interval
E‘=a s ' X (g) of He collisten,
-~ Linear momwentuom is
Voo
8 conserved,
Prctp = Piet,
x-oirm (E) y - do'm (N
PH‘?; - P"""BI Ph+FT = PHﬂy
(Mp+mg)up cosBp = "alY%at O (Ma+mMg)Up sinbe = O+ m,U;,
op (AN prmg) G - (%
mA ‘Sfﬂag
Wa= MY W_Ig# . (1,59 x105kg Y 14.5 w5 Xos 6507
Sl‘n& MA C'S.l.h 650' X 2.’6 e '63 I‘S)

continued on page 9...
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C3. Suppose that the partial melting of the polar ice caps increascs the moment of incrtia of the earth
from 0.331MxR to 0.332M:R", where R is the radius of the earth and Mj is the mass of the earth.

Calculate, in seconds, the change in the length of the day. You may assume that thcrc is no net
external torque acting on the earth.

15 C.nn':}enre.c‘.

T e e

- tadi'an o

I % i - o

¢ . = Z W, = &' wheee T, = 244
T

0.332MF°  0.331 MR

T; To

0. 33..?)-1"
0.331

Q. 32371

Te-T =(70.332 -
[ (6.3-_3:)"1 T 3%;___

Chacge v period, "1"’-':’:[ Q'3§2)‘ i]-r

END OF EXAMINATION



