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PHYSICS 12 PROVINCIAL EXAMINATION

Value Suggested
Time
This examination consists of three parts:
PART A 30 multiple-choice questions worth 60 60
two marks each
PART B 7 written-response questions 48 48
PART C  Optional areas consisting of only 12 12

written response questions.
Answer only one section.

Total: 120 marks 120 minutes

The last three pages inside the back cover contain the Data Table, Trigonometric and Other
Equations, Equations, and Rough Work for Multiple-Choice. These pages may be detached for
convenient reference prior to writing this examination.

Rough-work space has been incorporated into the space allowed for answering each written-response
guestion. You may not need all of the space provided to answer each question.

An approved scientific calculator is essential for the examination. The calculator must be a hand-held
device designed only for mathematical computations such as logarithmic and trigonometric functions.
It can be programmable, but must not contain any graphing capabilities. Y ou must not bring into
the examination room any devices to support calculators such as manuals, printed or electronic cards,
printers, memory expansion chips or cards, or keyboards.

Y ou are permitted to use rulers, compasses and protractors.

a) Final answers must include appropriate units.

b) Markswill not be deducted for answers expressed to two or three significant figures.

c) In thisexamination the zero in a number such as 30 shall be considered to be a significant zero.
Y ou are expected to communicate your knowledge and understanding of physics principlesin aclear

and logical manner. Partial marks will be awarded for steps and assumptions leading to a solution.
Full markswill not be awarded for providing only afinal answer.

If you are unable to determine the value of a quantity required in order to proceed, you may assume a
reasonabl e value and continue toward the solution. Such a solution, however, may not be eligible for
full marks.

Y ou have two hour s to complete this examination.
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PART A: MULTIPLE-CHOICE
Value: 60 marks (2 marksper question) Suggested Time: 60 minutes

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

1. Anobject isdliding down asmooth incline. If friction is negligible, the object has

constant velocity.
constant momentum.
constant acceleration.
constant displacement.

Com»

2. Which of the following is not avector?

mass
impulse
velocity
momentum

Sow>

3. A passenger jet needs to reach a speed of 100 m/s on the runway for takeoff. If the runway is
2.5%10°m long, what minimum average acceleration from rest is needed?

A. 0.040 m/s?
B. 2.0 m/s®
C. 4.0m/s?

D. 10 m/s?

4. Work is measured in which units?

A J
B. N
C. Js
D. N3

5. What isthe minimum power developed by a 75 kg person who climbs a set of stairs 4.5 m high
in5.0s?

A. 6.8x10'W
B. 6.6x10° W
C. 1L7x10°W
D. 3.3x10°W

OVER




6. A 3.5kg projectile was launched vertically at 75 m/s. The projectile reached a maximum height of

7.

180 m. How much energy was lost to heat while the projectile was rising?

0J

3.7x10%
6.2x10° J
9.8x10%J

o0 w»

A mass suspended by astring isheld 24° from vertical by aforce of 13.8 N as shown. Find the
mass.

0.57 kg
1.5kg
3.2kg
3.5kg

sfelebs

The diagram shows a horizontal beam of negligible mass. The wall exerts a42.0 N horizontal force
on the lever. Find the weight of the load.

16.1N
223N
344N
476N

Oow>



9. Anobject travels along a path at constant speed. There is a constant net force acting on the object
that remains perpendicular to the direction of the motion. Describe the path of the object.

A. linear B. circular
‘o e

C. dliptica D. parabolic
— /_\

10. A satelliteis placed in orbit around the Sun. The orbital radius of the satellite is twice the orbital
radius of the Earth. What isthe orbital period of this satellite?

A. 0.50 Earth years
B. 1.6 Earthyears
C. 20Earthyears
D. 28Earthyears

11. Find the gravitational force of attraction between a 75 kg physics student and her 1 500 kg car when
their centres are 10 m apart.

7.5x108 N
7.5x107" N
740 N
15x10° N

Sow >

12. A spacecraft of mass m islaunched from the surface of aplanet of mass M and radiusr. Upon
which of the variables, m, M and r, does the spacecraft’ s escape velocity depend?

mandr
M andr
mand M
m, M andr

Com»
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13. A 120 kg astronaut stands on the surface of an asteroid of radius 600 m. The astronaut |eaves the

surface with 15 J of kinetic energy and reaches a maximum height of 300 m above the surface.
Whét is the mass of the asteroid?

A. 5.6x10" kg
B. 2.2x10% kg
C. 34x10% kg
D. 51x10% kg

14. The diagram below shows a positive point charge Q.

Q r S
@ ° °

Which of the following describes the magnitude and direction of the electric field at
pointsr and s?

Magnitude of fieldat r and s Direction of fieldatrand s
A. same away from Q
B. same towards Q
C. different away from Q
D. different towards Q

15. A 2.0x10°° C chargeislocated halfway between an 8.0x10°° C chargeanda -5.0x107° C
charge as shown below.

8.0x10° C 2.0x10°C -5.0x10° C
@ @ ©
le—20m >l 2.0m >|

Find the net force on the 2.0x107° C charge.

14x1072 N towards the left
14x1072 N towards the right
5.9x1072 N towards the left
5.9x107% N towards the right

o0 ®m>



16. What isthe electric potential energy of an electron located 5.3x 107 m from the protonin a

17.

18.

hydrogen atom?

A. -82x107%J
B. —-4.3x107%®J
C. -2.2x107%® ]
D. -16x107%°J

Two long, paralel plates are separated by 0.028 m and have a potentia difference between them of
80V, as shown below.

80V | |

.02
oV | |

Point P islocated midway between the plates. What is the potential difference between point P and
one of the plates?

A. 0OV
B. 40V
C. 80V
D. 160V

In the diagram below, which arrows represent the direction of conventional current and electron
flow?

X y
| o
+ 10
CONVENTIONAL CURRENT ELECTRON FLOW
A X X
B X y
C y X
D y y

OVER



19. Find the current through the battery in the circuit shown below.

12V
|
|l
Rl
V,=3.0V
R,=9.0Q =V
Wy
Wy
R, = 18.0Q
A. 033A
B. 15A
C. 20A
D. 25A

20. A flashlight contains two batteriesin series with abulb of resistance 12 Q. Each battery has an emf
of 1.5V and an internal resistance of 0.26 Q. What is the potential difference across the bulb?

012V
15V
29V
30V

OO w>

21. Cadlculate the power dissipated by the 8.0 Q resistor in the circuit below.

18V 8.0Q
L W
Wy
16.0Q
A. 45W
B. 6.0W
C. 10W
D. 41W



22. Four compasses are placed around a conductor carrying a current into the page, as shown below.
Which compass correctly shows the direction of the magnetic field due to the current?

A.

B.

VIR

)

VIR

D.

23. What isthe radius of curvature of the path of aproton travelling at 4.7 x10°m/s in a plane
perpendicular to a0.52 T magnetic field?

24,

A.

B.
C.
D

2.0x108m
5.1x10°m
9.4x103m
1.1x10%°m

Two long, paralel conductors carry the same current | and exert an attractive force F on each
other. If the current in both conductors is doubled, what is the new force?

Cow>

| «<—Q )
| «<—Q) )
O5F
1F
2F
4F

OVER



25.

26.

27.

28.

In the following diagram, ammeter A shows a current

iron core

(T il )

g A

while switch S remains closed.

while switch S remains opened.

only while switch Sisbeing closed.

while switch Sis being opened or being closed.

Cow>

A transformer connected to a 120 V ac source has an output of 24 V ac. If the primary coil has
330 turns, how many turns of wire are there in the secondary coil ?

24 turns

66 turns
330 turns

1 650 turns

Cow>

A 1700 turn coil of radius 0.25 m, islocated in 20.085 T magnetic field. 1f the maximum torque
onthecoil is250 N [, what current isin this coil?

A. 011A
B. 69A
C. 88A
D. 28A

A dc motor is connected to a constant voltage supply. The load on the motor decreases, alowing
the motor to rotate faster. How do the back emf and current through the motor change?

BACK EMF CURRENT

A. decreases decreases
B. decreases increases
C. increases decreases
D. increases increases




In which of the following situations would an induced emf be produced in arectangular loop of

wire? Theloop of wireis moved as indicated.

29.

10

10

X X X XXX X X XX
XX X XX X X X X X

X XXX X X XX
X X X XXX X XXX
X X XX XX X X X X

X X XXX X X XX
X X XXX X X XX

X XX XXX X X XX
X XX X XX X X X X

X X X X XX X XXX

X X XX XX X X XX

X X X XXX X X XX

X X X XXX X X XX

X X X XXX X X XX

X X X XXX X XXX

X X X XXX X XXX

X X X XXX X XXX

B
X XX XXX X XXX

D.

B
X XX XXX X XXX
X XX XXX X X XX
X X X XXX X X XX

X X X XXX X X X X
X X X XXX X X XX

X X X X X X X
X X X X X X X
X X X X X XX
X X X X x x[x
X X X X X X|X
X X X X X X|x
X X X X X X X
X X X X X X X
X X X X X X X
XX X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X[xix
P SR Bt B
x% i
W X X X X
XX X X X X X
X X X X X X X

OVER



30. The graph below shows how the magnetic flux through a single loop changes with respect to time.
35

30 \

25 N
(10 wb) 20 A N

15 S
AN
10 AN

5 ™~

o 1 2 3 4 5 6 7 8 9 10 11

t(10_3s)
What is the average emf induced between t =2.0x103sand t = 9.0x1073s?

1.2x107%V
1.8V
36V
25V

oom»

Thisisthe end of the multiple-choice section.
Answer theremaining questionsdirectly in this examination booklet.

-10-
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PART B: WRITTEN-RESPONSE
Value: 48 marks Suggested Time: 48 minutes

INSTRUCTIONS: Rough-work space has been incorporated into the space alowed for answering each
guestion. You may not need all of the space provided to answer each question.
Y our numerical answers to problems must contain correct units where appropriate,
and must be calculated to two or three significant figures. Since partial marks will
be awarded for a partial solution, it isimportant that you provide a clear indication
of the steps leading to your answer.

Full markswill NOT be given for the final answer only.

1. An87kg block slidesdowna 31° dope as shown in the diagram below. The coefficient of
friction between the block and the surface is 0.25.

//

H=0.25

What is the acceleration of the block? (7 marks)

-12-




ANSWER: Score for
Question 1.
acceleration: 1.
()
OVER

-13-




2. A 2.0kg bowling ball travelling 5.0 m/s collides with a stationary 0.30 kg bowling pin. After
the collision, the pin moves at aspeed of 6.5 m/s in the direction shown in the diagram. What is

the velocity (magnitude and direction) of the bowling ball after the collision?

Before

Vg =5.0 m/s

©)

Q ; m,=0.30 kg

mg =2.0 kg

-14-

(7 marks)

After



ANSWERS: Score for
Question 2:
magnitude of velocity:
2.
direction: NGB
OVER

-15-




3. A 0.75kg board of length 2.60 m initially rests on two supports as shown.

I /D N ]

() ()

e~ 0.40 M>je—— 140 M—>f«— X—>

a What maximum distance, X, from the right-hand support can a 1.20 kg bird walk before the
board begins to leave the left-hand support? (5 marks)

-16-



b) What force does the right-hand support exert on the board at that instant? (2 marks)

ANSWERS: Score for
Question 3:
a) distance:
3.
b) force: NG
OVER

-17-



4. Thediagram shows atoy plane flying in acircle of radius 1.20 m, supported by a string which
makes an angleof 28° with the vertical. Thetensioninthe stringis1.80 N.

a What isthe mass of the plane? (3marks)

-18-



b How long does the plane take to complete one orbit? (4 marks)

ANSWERS: Score for
Question 4.
a) mass.
_ 4.
b) time: NG
OVER

-19-



5. @ A 2.5x107C chargeisinitialy located 7.0 m from afixed 8.0x107°C charge. What is
the minimum amount of work required to movethe 2.5x107'C charge 2.0 m closer as

shown? (5 marks)
2.5x107C 8.0x10°C
[ 2.0 m—
| 7.0m |

-20-



b) Ifthe 2.5x107'C chargeis moved afurther 2.0 m closer to the 8.0 x107°C charge, will the
additional work required be less than, the same as or greater than the work required in (a)?

Using principles of physics, explain your answer. (4 marks)
ANSWER: Score for
Question 5:
a) work: 5.
©)
OVER

-21-



6. A 0.400 m long solenoid has 6 720 turns of wire. A current of 14.5A flowsin the solenoid.
An electron inside the solenoid travels perpendicular to the axis of the solenoid with a speed of

6.50x10°m/s . What is the magnitude of the magnetic force acting on the electron? (7 marks)

-22-



ANSWER: Score for
Question 6:
magnetic force: 6.
)
OVER

-23-




7. Thediagram below shows projectile motion in the absence of friction.

This motion can be analyzed in terms of horizontal and vertical velocity components. Explain the

behavior of these velocity components, using principles of physics.

(4 marks)

-24-

Score for
Question 7:

7.
(4)




PART C: ELECTED TOPICS

Value: 12 marks Suggested Time: 12 minutes

INSTRUCTIONS
1. Choose only one section from the three sectionsin this part of the examination.
SECTION I:  Quantum Mechanics (p. 26 to 29)
or
SECTION II:  Fluid Theory (p. 30 to 33)
or
SECTION I11:  AC Circuitry and Electronics (p. 34 to 37)

2. If you answer questions in more than one section, only the answers in the first section chosen
will be marked.

3. Do all of the questionsin the section that you choose. Write your answersin the space
provided in this booklet.

4. Rough-work space has been incorporated into the space allowed for answering each question.
Y ou may not need all of the space provided to answer each question.

5. Your numerical answersto problems must contain correct units where appropriate, and must be
calculated to two or three significant figures.

6. Since partial markswill be awarded for a partial solution, it isimportant that you provide a
clear indication of the steps leading to your answer.

Full markswill NOT begiven for the final answer only.

| have selected SECTION

OVER
- 25-




SECTION I: Quantum Mechanics

1. What isthe de Broglie wavelength of a 0.16 kg hockey puck shot by Pavel Bure at 42 m/s?

(3 marks)
ANSWER: Score for
Question 1:
wavelength: 8.
©)

-26-




SECTION I: Continued

2. A metal surface has awork function of 3.43 eV. If electromagnetic radiation with a wavelength of
277 nm strikes the surface and gjects electrons, what is the maximum speed of the gected

electrons?

-27-

(4 marks)
ANSWER: Score for
Question 2:
maximum speed: 0.
4)
OVER




SECTION I: Continued

3. Anelectron of a hydrogen atom makes atransition from the fifth excited state (n=6) to thefirst
excited state (n=2). What is the wavelength of the emitted photon? (5 marks)

-28-



ANSWER: Score for
Question 3:
wavelength: 10.
©)
END OF SECTION I: Quantum Mechanics
OVER
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SECTION Il: Fluid Theory

1. Theblade of Pavel Bure's skate exerts aforceof 340N ona 5.0x10™* m? section of theice

surface. What pressure does this blade exert on the ice? (3 marks)
ANSWER: Score for
Question 1:
pressure: 11.
©)




SECTION II: Continued

2. Gasinsidearigid sealed container isinitialy at apressure of 1.01x10° Pa and atemperature of

25°C. If the gasiscooled to— 35°C, what isthe new pressure of the gas? (4 marks)
ANSWER: Score for
Question 2:
pressure: 12.
4)
OVER

-31-




SECTION II: Continued

3. A small 180 kg boat hasavolume of 2.1 m®. How much mass could this boat hold before sinking
in fresh water? (5 marks)

-32-



ANSWER: Score for
Question 3:
mass: 13.
®
END OF SECTION I1: Fluid Theory
OVER
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1

SECTION I11: AC Circuitry and Electronics

In atransistor, the collector current isfound to vary from 1.10 mA to 1.50 mA when the base

current variesfrom 4.3pA to 7.3pA . What isthe current gain of the transistor? (3marks)
ANSWER: Score for
Question 1:
current gain: 14.
&)




SECTION IIl: Continued

2. What isthe total equivalent capacitance of the circuit shown below? (4 marks)
| |
|
9.0 uF
1.0 pF —_— — 2.0 pF
ANSWER: Score for
Question 2:
capacitance: 15.
4)
OVER




SECTION IIl: Continued

Calculate the impedance of the circuit shown below. (5 marks)
@
f=830 Hz
—C=14F

§R:95Q

L=38 mH

-36-



ANSWER:

impedance:

Score for
Question 3:

16.
®)

END OF SECTION I11: AC Circuitry and Electronics

END OF EXAMINATION

-37-
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DATA TABLE

Gravitational CONSANE .....c.coveveereeeree e seneeneeas G =6.67 x 1011 N.nm2/kg?

Acceleration due to gravity at the
surface of Earth (for the

purposes of this examination) ..........cccceceeeenienenieeneere e g =9.80 m/s?
Earth

=10 [0 =6.38x 106 m

radius of orbit aDout SUN ..........cccceveiienic e =1.50x 1011 m

PEriOd Of TOLaLiON .....c.ccveeecieeeicieeeec e =8.61x 10%4s

period of revolution about SUN...........cccevererenene s, =3.16x107s

INIBSS ...veuveueeteeteeeseete st eseetesse e esesbesseseebesbe e esesbesseseeaesbensesesresenearens =5.98x 1024 kg
Moon

TAAIUS .....coveteeeieetesiee ettt e e sre e =1.74x 106 m

radius of orbit about Earth .........cccceeeveeivneniereeseenes e =3.84x108m

PErOd Of FOtALION .....cveveeieeee e =236x106s

period of revolution about Earth ...........ccccceveeveieeivsecceseen, =236x106s

107 5SS =7.35x1022kg
Sun

117 R =1.98 x 1030 kg
Constant in CouloMB’ SLaW ......ccceevievieececececese e k =9.00x 109 N.m2/C?
Elementary Charge ........cccueiiiieeieseee e e =1.60x1019C
MaSS Of ElECIION ......cveveiiiiieectec et me =9.11x 1031 kg
M ESS OF PIOLON ...ttt s my, =1.67x10-%" kg
MESS Of NBULTON ...ttt e m, =1.68x 1027 kg
Permeability Of fre8 SPACE .....ccccveveeecieiceccec e Ho =4mx 107 T-m/A
PLanCK’ S CONSLANT .......ccueceeieiecieste e h =6.63x10-34 J.s

h =414x101eV.s

SPEEA Of HGNE ... e c =3.00x 108 m/s
RYOADEIG' 'S CONSLANL ....vvvieiiieietetctee ettt nans R =1.097x107ml
Unified aomiC MaSS UNit ........cccceeererieiiierieeceeee et u =1.66x 1027 kg
BOItZmann's CONStANL ...........ccerveeririerieise e k =1.38x1023 JK
(€2 Sy o] = | PRSI R =8.31Jmol-K
DENSITY Of WALEN ...ttt seenan = 1.00 x 103 kg/m3
DENSILY OF @I ...vivceeiiicieceeee ettt sttt ere e =1.29 kg/m3
Standard atmOSPNEriC PrESSUIE ........ovveiieeieceeerieeee et =1.01x 10°Pa
Volume of onemole of gasat STP......ccccovveirrenreiereeree e =224 (224x 102 m3)
AVOQAdro S NUMDES .......c.ccveuieieieeeteeteeete ettt be e N =6.02x 1023 particles/mal
ADSOIULE ZENO ...ttt ettt =-273°C

You may detach this page for convenient reference.
Exer cise care when tearing along perforations.



TRIGONOMETRIC AND OTHER EQUATIONS

For Right-angled Triangles:

For All Triangles:

Circle

Circumference = 21tr

Area = Tir?

Quadratic Equation:

If ax’>+bx+c=0, then x=

a® +b? = c?

sinG:E cosG:E tanG:E
C C a

area =

N |-
&

area:% base x height

sin2A = 2sinA cosA

snA _sinB _sinC
b o

Sine Law:

Cosine Law: ¢® =a? +b® -2ab cosC

Sphere:
Surface area = 411r?

Volume:%ﬂr3

—b+ /b - 4ac

2a



EQUATIONS

Note: Vector quantities have not been indicated.

. Kinematics: (for constant acceleration)

v=y, +at

d:vot+1at2
2

. Dynamics:

Fr =Ry

V+Y,

Vy = ——2 V2 =v,2 + 2ad
2
Fre = Ma

. Mechanical Energy and Momentum:

W =Fd
p=W
t
. Equilibrium:
T=Fd

_ f _ ATr
a. » T2
_ mm,
E, = _GT
. Electrostatics;
F =k QQ
r
_.9Q
E, = kT
. Circuitry:
Q=1t

. Circular Motion and Gravitation:

1 5
E, = mgh E,.==mv
p mg k 2
p=nmv Ap = F, Ot
—_ MM
F=G 2
r30T?
E:! V:k_Q
d r
AE
F=QE v=—=~
Q
V=IR P=VI

You may detach this page for convenient reference.
Exer cise care when tearing along perforations.



8. Electromagnetism:

F=IIB

F=QvB

8:—NE
At

EQUATIONS (continued)

B:H_OI
21d

B=pynl S/vherenzlﬁg

€ =Blv

9. Quantum Mechanics: (Sectionl)

E =hf

10. Fluid Theory: (Section|l)

PV = NKT

>|T

P+ %pv2 + pgh = constant

Av = constant

(Section I11)

E, = Lov?
2

Z:\/R2+(XL—XC)2

= Blc
B (current gain) = A

B

T=NIAB

En = (_13 6€V)F

T=RC

X, =2nfL

A

A =1 pA

(where B = feedback ratio)



ROUGH WORK FOR MULTIPLE-CHOICE

You may detach this page for convenient reference.
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