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PART A: MULTIPLE CHOICE

’

Value: 60 marks (2 marks per question) Suggested Time: 60 minutes

INSTRUCTIONS: For each question, select the best answer and record your choice on the Response
Form provided. Using an HB pencil, completely fill in the circle that has the letter
corresponding to your answer.

1. Which of the following is a correct unit for gravitational field strength?

A. N

B. N/C
C. N/kg
D. N-m

2. A 15 kg block on a horizontal surface has a 100 N force acting on it as shown.

What is the normal force?

A, 47N

B. 100N
C. 147N
D. 247N

3. A 15kg cartis attached to a hanging 25 kg mass. Friction is negligible.

T

25kg

What is the acceleration of the 15 kg cart?

A. 2.5m/s?
B. 6.1 m/s?
C. 6.5m/s?
D. 16 m/s?

OVER




4. A 5500kg helicopter is travelling at constant speed in level flight.

Rotor
F 250

What is the force F provided by the rotor?

A. 4.9x10*N
B. 5.4x10*N
C. 5.9x10*N
D. 1.2x10°N

5. A 15 kg block has a constant acceleration of 2.2 m/s? downa 30° incline.

m=15kg

What is the magnitude of the friction force on the block?

A. 33N
B. 41N
C. 74N
D. 130N

6. A satellite is in a stable orbit around the earth at a constant altitude. Its gravitational potential
energy is —1.5x10" J. How much work is done on the satellite during one orbit?

A. —-1.5%x10'"7
B. 0J

C. 7.5x10°]
D. 1.5x10'°7



7. 'Which of the following correctly describes momentum and impulse? |

8. A stationary object explodes into two fragments. A 4.0 kg fragment moves westwards at
3.0 m/s. What are the speed and kinetic energy of the remaining 2.0 kg fragment?

10.

o aw »

© aw »

vector vector
vector scalar
scalar vector
scalar scalar

SPEED ‘| . KINETICENERGY
4.2 m/s 181
4.2 m/s 3617
6.0 m/s 1873
6.0 m/s 3617

A 1000kg vehicle travelling westward at 15 m/s is subjectedtoa 1.0x10* N-s impulse

northward. What is the magnitude of the final momentum of the vehicle?

A.

B.
C.
D

5.0x10% kg-m/s
1.5x 10* kg - m/s
1.8 x10* kg-m/s
2.5%x10% kg-m/s

A body is in static equilibrium when

A.

B.
C.
D

Zt=0 only.
ZF =0 only.
2F=0 and Z1=0.
ZF=0 and Zt#0.
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11. A 150kg object is suspended from a ceiling and attached to a wall. What is the tension in the
left-hand rope?

60°
Left-hand rope
| 150 kg
A. 7.4x10* N
B. 8.5x10*N
C. 1.3x10°N
D. 2.5x10°N

12. A 4.2 m long uniform post is supported by a cable having a tension of 1700 N. What is the
mass of this post?

160 kg
260 kg
300 kg
530 kg

oawpy



A satellite moves in a circular path at a constant speed. Which vector in the diagram below
best represents the satellite’s acceleration?

A1
B. II
C. I
D. IV

A 2.5kg object moves at a constant speed of 8.0 m/s ina 5.0 m radius circle. What is
the object’s acceleration?

A. 0m/s?
B. 1.6 m/s?
C. 13 m/s?
D. 32 m/s?

What is the magnitude of Earth’s centripetal acceleration as it orbits the Sun?

A, 1.9%x10710 mys?
B. 4.2x10™ m/s?
C. 5.9x107 mys?
D. 9.8 m/s?

OVER



16. A student plots a graph of centripetal force F, versus the square of velocity v? for an object
in uniform circular motion.

What is the slope of this graph?

A Z
’
B. L
m
dn*r
C. 2
T2
D.
4n’r

17. Which of the following is a correct expression for the total energy of the orbiting satellite shown

below?
/z’ -t \Qm
4 \
/ A
! \
! \
( Q M :
\ 1
\ /
\ ’
Ay
A E =-gHm
-
Mm

C. Ep= —,])—mv2 +mgr

D. Er= %mv2 +(—GM;’ZZ—)



18. A satellite orbits Earth at a velocity of 3.1x 10> m/s. What is the radius of this orbit?

A, 9.7x10° m
B. 6.4x10°m
C. 4.2x10" m
D. 83x10'm

19. In acathode ray tube,

A. protons are accelerated from anode (positive) to cathode (negative).
B. protons are accelerated from cathode (negative) to anode (positive).
C. electrons are accelerated from anode (positive) to cathode (negative).
D. electrons are accelerated from cathode (negative) to anode (positive).

20. Charge @, islocated 5.0 m from charge @, asshown.

0 =20x10°C 0,=5.0x10"°C
® S5 O,
j<— 2.0m >l 30m ———>
[ 5.0m >|

How much work must be done to move charge Q) 2.0 m closer to charge Q,?

A. 7.2x107%)
B. 1.1x10727J
C. 1.2x107%)
D. 2.0x107%7J

21.  An electron orbits the nucleus of an atom with velocity v. If this electron were to orbit the

same nucleus with twice the previous orbital radius, its orbital velocity would now be

v
A. )

Y
B. ——

N2
C. v
D. 2v
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22. The circuit shown below includes two ammeters and two voltmeters. Identify the correct
placement of these meters.

" ()
— ©

 AMMETERS = VOLTMETERS
A I1I I, IV
B. 1, 111 I, IV
C. 1L, IV I, 111
D. 101, IV LI

23. A 120V supply is connected to a heater of resistance 15 Q. What must the resistance of
another heater be in order to produce the same power output when connected to a 240 V

supply?

A. 3.8Q
B. 7.58
C. 302
D. 60Q

24. What is the voltage of the power supply shown in the diagram?

i
ll

[l=5.0A§R,=3.0Q B, =12 W §I3=3.OA

.._/\/‘\/\f__«.

A 12V
B. v
C. 21V
D. Vv



25. Which of the following diagrams best shows the magnetic field due to a long straight wire

carrying a conventional current [ as shown?

/0 N/
/f\ d /!\ !

26. A proton is travelling at 2.3x10° m/s in a circular pathina 0.75 T magnetic field. What is

27.

the magnitude of the force on the proton?

A. 1.6xX107%# N

B. 2.9x1072'N
C. 2.8x107®N
D. 1.7N

A solenoid of length 0.75 m has aradius 0.092 m. A current of 25 A flows through its
4 700 turns. Within this solenoida 0.10 m long conductor moves at 4.3 m/s perpendicular
to the field in the solenoid.

What emf is induced between the ends of the conductor?

A, 008V
B. 0197V
C. 0.430V
D. 480V

OVER



28. In which of the following situations would the greatest emf be induced in the coil? All changes
occur in the same time interval.
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29. A motoris connected to a 12 V dec supply and draws 5.0 A when it first starts up. What will
be the back emf when the motor is operating at full speed and drawing 1.2 A?

A. 7.0V
B. 7.8V
C. 9.1V
D. 10.8V

-10-



30. An ideal transformer has a potential difference of 130 V ac across the primary windings and a
potential difference of 780 V ac across the secondary windings. There are 390 turns in the
secondary. The secondary current is

Oowp

twice the primary current.
one half the primary current,
six times the primary current.
one-sixth the primary current.

This is the end of the multiple-choice section.
Answer the remaining questions directly in this examination booklet.

11 -

OVER



I. A stunt vehicle leaves an incline with a speed of 35 m/s at a height of 52 m above level
ground. Air resistance is negligible.

< Range R >

a) What are the vehicle’s vertical and horizontal velocity components as it leaves the incline?
(1 mark)

-14-



b) What is the vehicle’s time of flight? (4 marks)

¢) What is the vehicle’s range, R ? (2 marks)

ANSWER:

a) vertical velocity:

horizontal velocity:
b) time:
¢) range:

: OVER
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2. A 45 kg child on a water slide passes point A at 8.3 m/s.

As the child descends from A to B, 3 600 ] of heat energy is created because of friction. What
is his speed at B? (7 marks)

-16 -



3. A circus performer on a unicycle of total mass 55 kg rides across a uniform 30 kg beam. The
supports are placed equal distances from the ends of the beam.

A A

j——— 5.0 m ——>|
b : 8.0m >|

a) When he is at the position shown, determine the forces exerted by the supports on the
beam. (5 marks)

- 18 -



b) As the performer moves toward the right the force exerted by support B will

['_] remain the same.

[} increase.
[] decrease.
(Check one response.) (1 mark)
c) Using principles of physics, explain your answer to b). (3 marks)

ANSWER:

a) force A:

force B:

OVER
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4. A 1500kg satellite travels in a stable circular orbit around the earth. The orbital radius is
4.2%107 m. What is the satellite’s kinetic energy? ’ (7 marks)



5. An electron passing between parallel plates 0.025 m apart experiences an upward
electrostatic force of 5.1x107'® N.

electron

a) What is the magnitude of the electric field between the plates? (3 marks)



b) What is the potential difference between the plates?

(2 marks)

¢) On the diagram below draw in the connections to the power supply necessary for the
electron to experience this upward force.

electron

-23.

(2 marks)
—Ji|i—e
ANSWER:
a) electric field:
b) potential difference:
OVER



6. The cell shown in the diagram supplies a 1.80 A current to the resistors R and R,.

R =2.50Q R,=4.00 Q

a) What is the terminal voltage of the cell? (3 marks)

.24 -



b) What is the emf of the cell? (4 marks)

ANSWER:

a) terminal voltage:

b) emf:

OVER
.95



7. A rectangular coil of wire containing 250 loops is placed in a magnetic field. Each loop
measures 0.075 m by 0.28 m. The magnetic field changes over a time interval of 0.36 s
producing an average emf of 1.3 V. What is the change in the magnetic field strength?

(7 marks)

2726 -



8. A daredevil is attached by his ankles to a bungee cord and drops from the top of a bridge. The
force exerted on the daredevil by the bungee cord is measured against the change in length, x,
of the cord as the cord is stretched, slowing the daredevil’s fall.

Force (N) 0 300 600 1 000 1200 1700 1 900
x (m) 0 5 10 15 20 25 30
a) Plot a graph of force vs. change in length on the graph below. 2 marks)

Force (N)

| .

I |

| I S O |

(@]

x (m)

-28.-



b) Use the graph to determine the work done by the bungee cord during its stretch. (3 marks)

ANSWER:

b) work:

OVER
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9. An electron travelling at a high speed enters a magnetic field as shown. A proton travelling at
the same speed then enters the magnetic field.

% s X
< B
a) Which of the six choices best illustrates the path the proton will follow? (1 mark)

b) Using principles of physics, explain why the proton takes the path selected in a). (3 marks)

END OF EXAMINATION
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