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NAME: MAS 1 ET 3 STUDENT NO.:

(Last) Please Print (Given)

LECTURE SECTION (please check):

01  B. Zulkoskey

02 Dr. R. Pywell

03 Dr. K. McWilliams
C15 F.Dean
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INSTRUCTIONS:
1. This is a closed book exam.

2. The test package includes a test paper (this document), a formula sheet, and an OMR sheet.
The test paper consists of 8 pages. It is the responsibility of the student to check that the
test paper is complete.

3. Only Hewlett-Packard HP 10s or HP 30s or Texas Instruments TI-30X series calculators may
be used.

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
each page of the test paper.

5. Enter your name and STUDENT NUMBER on the OMR sheet.
6. The test paper, the formula sheet and the OMR sheet must all be submitted.

7. The marked test paper will be returned. The formula sheet and the OMR sheet will NOT be
returned.

ONLY THE THREE PART B QUESTIONS THAT YOU INDICATE WILL BE MARKED
PLEASE INDICATE WHICH THREE PART B QUESTIONS ARE TO BE MARKED

QUESTION TO BE MAXIMUM MARKS
NUMBER MARKED MARKS OBTAINED

Al-15 - 15
Bl ] 10

B2 Q 10

B3 a 10

B4 a 10
TOTAL 45

continued on page 2...
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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
B
{l‘-g] =
A2,
D
A3,
B
A4,
AS.
D
Ab.

[k T
The equation for the speed of sound vinagasisv = \(’k”r . Speed v is measured in m/s, yisa
m

dimensionless constant, T is temperature in kelvins (K), and m is mass in kg. What are the units
for the Boltzmann constant kz?

(A kgm?s’K kg m’s?K' (C)kg'm?s°K (D)kgms (E)kgms?
e -2 ;.
kcj s !

A block of mass M is held motionless on a frictionless inclined
plane by means of a string attached to a vertical wall as shown in
the drawing. What is the magnitude of the tension T'in the
string?
(A) zero (B) Mg

Mg sind (E) Mgtand

(C) Mg cos@

The average size of a transistor in a microchip is about 200 nanometres across. The diameter of a
human hair is about 70 micrometres. What is the order of magnitude of the number of microchip
transistors that can fit across the width of a human hair?

(A) 10' 10 (©)10° (D) 10 (E) 10°

# 70,000 nea

nea
We add the three lengths: 3.22 x 107> m + 12.0061 m + 6.80752 m. What is the correct number

of significant figures in the resuit?

(A)3 (B) 4 ©)s 6 ()7

The figure shows two vectors A and B. The angle &is the y
magnitude of the angle between the +y-axis direction and the -

direction of the vector B as shown. The components of the vector
R=A+Bare

(A) R, =A+Bcosf, R, =Bsing

(B) R, =A-Bcosf, R, =Bsind

(C) R,=A+Bsind, R, =Bcosd

() R =4-BsinG, R =Bcoss

(E) R,=A-B, R =Btand

iy
y
N,

A ball is thrown straight up into the air. Ignoring air resistance, while in the air the acceleration
of the ball

(A) is zero.
(B) increases.
C) decreases on the way up and increases on the way back down.
@ remains constant.
( changes direction.

continued on page 3...
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AT.

AB.

A

A9,

D

Al0.

All.

C

The term force most accurately describes

(A) the mass of an object.

(B) the inertia of an object.

(C) the guantity that causes displacement.

D) the quantity that keeps an object moving.

@5 the quantity that changes the velocity of an object.

A ball is thrown vertically upward. Eventually it returns to the point from which it was thrown.
Which one of the following velocity versus time graphs is correct for the motion of the ball while
it is in free fall? (Up has been chosen as the positive direction and air resistance is negligible.)

OF ®) v © v
0 \ ! 0 1 0 !
)Y ® v

Which car has a westward acceleration?

-

a=0
(A) acar travelling westward at a constant speed “_, ¥
(B) acar travelling eastward and speeding up — & Eas

a car travelling eastward and slowing down — 2 West
a car starting from rest and moving toward the east

Z East

A space probe leaves the solar system to explore interstellar space. Once it is far from any other
objects, when must it fire its rocket engines?

igj a car travelling westward and slowing down = &' East
(

(A) all the time, in order to keep moving
(B) omly when it wants to speed up
(C) only when it wants to speed up or slow down
D) only when it wants to change direction
@ when it wants to speed up, slow down, or change direction

Two children stand on a rotating platform. George is at a greater distance from the axis of
rotation than Jacques. Comparing their linear speeds and their angular speeds with respect to the
axis of rotation of the platform, which statement is correct?

(A) George has the same linear speed as Jacques, but a greater angular speed than Jacques.
B) George has a greater linear speed than Jacques, and a greater angular speed than Jacques.

Eg) George has a greater linear speed than Jacques, but the same anguliar speed as Jacques.

(D) George has the same linear speed as Jacques, and the same angular speed as Jacques.

(E) George has a smaller linear speed than Jacques, but the same angular speed as Jacques.

w-l"ru.Smme
U = Wwr

continued on page 4...
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Al12. Two satellites are in orbit about the Earth with the same orbital radius. Satellite B has twice the

mass of satellite A, The radial acceleration of satellite B has a magnitude that is GM U'(
e_ the same as the magnitude of the radial acceleration of satellite A. 4 = MU’Z
A ) one half the magnitude of the radial acceleration of satellite A. re [od
(C) two times the magnitude of the radial acceleration of satellite A.
(D) four times the magnitude of the radial acceleration of satellite A, _ G'ME . .
(E) eight times the magnitude of the radial acceleration of satellite A. u-= r U; - U—B

Al3. A carijsdriving at a constant speed around a circular track. In
the diagram the car is moving counter clockwise. Which of the
arrows best represents the direction of the net force on the car
when it is at the position shown?

B o

C
D

—
o
Mmoo

E

—

LL*' P = Pes 1‘0&

Al4, A ball on a string moves around a complete circle, once a second, on a frictionless, horizontal U J.
table. The tension in the string is 7. What would the tension be if the ball went around a P

E complete circle in only half a second?
(A) T (B) % T ©r (D) 2T @4T so U, = 2u,
o N SFE =Mac
Al15. A motorcycle stunt rider drives his motorcycle at a constant speed in a vertical loop-the-loop. s
The magnitude of the normal force of the loop on the motorcycle is ,_r - M ol
A) greatest at the top of the loop. _'F
B (B) greatest at the bottom of the loop.
( greatest when the motorcycle is moving vertically upward. U Z
(D) greatest when the motorcycle is moving vertically downward. TI = =
(E) the same everywhere on the loop. C
= - 2 2
Co nstondk Spi'aed,‘b A = c‘°05+°‘”‘i- T, = “_\.L_rz = “‘(ZU‘D
. 2 T —
Coostonk raodius r
PART B 4
Avswas i

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.

At tp SE = ma
\N+N{.'~ma( => M{ = & -

A'l- bOH'M“ 'Z‘F(:ma‘
NL_.W T e, = Nb=ma.,+w

continued on page 5...
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A block,is at rest on a rough +wekired plane and is connected to an object with the same mass as

shown. The rope may be considered massiess; and the pulley may be considered frictionless, ond massless.
The coefficient of static friction between the block and the plane is pg; and the coefficient of

kinetic friction is py. "'"ﬁ "'n\e_ 3‘-“\1 .“}‘a‘.‘h’wﬂ -f,-d& SM s 3
- rx
N

B1.

\
Y 32
o

(a) On the diagram above, show the forces acting on the block resting on the inclined plane and
show the coordinate system that you will use for analysing these forces. (3 marks)

(b) Derive an expression for the magnitude of the static frictional force acting on the block) in '{?rh‘\ s aF ‘H\‘-
(4 marks)

givem symbols.
Note ;’(‘kd‘ for the homT}nj pass - @5 1-2m0)
SE=0= T-W=0 = T=W=> T-—-rm3

For the mass on the plave remcu,»;«w'aj aF rest = TE =0
ZF1='0 = TJ(+.F§13(+\;JI"—O
+T + Fs)x + (-mss:'nﬁ) =0
‘es)x: mqsmd =T = Mg sinQ - mgq
)

fsi—_ - mﬁ( | - SmG)

'Cs = pg(1-sm8) i the -ve x dave chion
-
(c) Derive an expression for the normal force of the plane on the block (3 marks) i'n +'?.rm5' of 'H‘\ﬂ-

ZFY:O simee ok rest

Sim

mgm:@ symbols

=0

Ny + y

+N o+ (- W os8) =0
N = Wews8

N = mgcm@

continued on page 6...
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B2. An airplane is climbing with a speed of 86.5 m/s at an angle of 60.0° above the horizontal. When
the plane’s altitude is 835 m the pilot releases a package.

(a) Calculate the maximum height of the package above the ground. (4 marks)

112 ken
X Y
Ay = 7 A\f = - £35m
AYm\x
U_' -_g.wjat- U't\y- U‘ smg'
U:pi'- U-l-)'. U_Y ? U-? O
Oy =0 ay* 3
At cax. herghd, Up, =0 At=7
2 - ‘ 2
R py, = 070
0 - (U, sm8) ~ 2 Bymac) = - 24
2 .2
Brpns BB 500 g | By = 286
ot 2(9.?0«\/5-2) ) 'may | Jmax I Yl N |-?35m\
(b) Calculate the time that the package is in the air, measured from when it is released until just 3
before it hits the ground. (6 marks) = 12X
- 2
Use By = 0 Ak + Lo () 22.25
2 =
Loy (M) + uy bt - by =©
L(-qpm/s) @) + BeSro/sY wnb0.0) &t = (- 335m) =
=0
(- Laomi ) (A)? + FhHAw)s BT 4 B35
\...-'——f“-—' \'/L’_"_/ C
bt J-Uac - 74Am)s £ JFHws)- H(- 49005
A{ ) 2a - (??5«\)
- q.?Omjgz

Ot = - Fh8s o +22.8s
not PI‘\\,SICGMV continued on page 7...
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B3. A drum of radius 45.0 cm rolls down an
inclined ramp as shown. It starts from rest at
the top and when it reaches the bottom, 3.20 s
later, it is moving with a speed of 7.50 m/s.
Assume the drum rolls without slipping and
has a constant acceleration as it rolls.

. 7.50 m/s

(a) Calculate the angular speed (in rad/s) of the drum rotating about its centre when it reaches the

w bottom. (3 marks) :
G N » For ro”l}\ﬁ wi/o 3’:‘()()'"53, 16.7F cod/c
J = U—{'-_ T
.U . FSom/s
ARE- Shicom 16.7 rod /s

(b) How far did the drum move down the ramp from the top to the bottom? (3 marks)

[2.0 m

Ax = %(U}x%-%x)/_st
Ax = é(o + 750m/5>(3'205)

DAx= )12.0m

(c) How many revolutions did the drum make when rolling from top to bottom? If you did not
obtain an answer for (b) use a value of 15.0 m. (4 marks)
L-I‘ RL} rey

Ax=4s = ¢ b0

A8 = @-E = I_g___gf.‘ = Zéqnul
r O0.450m

A8 = 267 rad X | rey 2 j__! 2 ey
O red '

continued on page 8...
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e rope 1S 6,50m

B4. A 35.0-kg child swings on a rope with-adength-0£6-50-m that is hanging from a tree branchy At [on
the bottom of the swing, the child is moving with a speed of 4.20 m/s. You may ignore any effects 3-

due to air resistance.
(a) Draw a free body diagram for the child when at the bottom of the swing. (2 marks)

-
_r

=

W

(b) Calculate the magnitude of the radial acceleration and the instantaneous angular speed of the
child when at the bottom of the swing. (4 marks)

A= g.z., (A»?«Om}s)z a,.: AP m/s2
6.COm O0.646 rcm{/g

(c) Calculate the tension in the rope when the child is at the bottom of the swing. (4 marks)

Newhm T v citelar mohion : 438 N
SfFr- M A,
T-W = M&c
T= Mo, +W = m“‘v*‘”‘““j

T= m(ac+9) = 350ks( 2.7/ /5% + 9.801/5%)

T = 438N

END OF EXAMINATION



