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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 gquestions 48 48
PART C: Elected topics consisting of only 12 12

written-response questions.
Answer only one section.

Total: 120 marks 120 minutes

The last thr ee 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 alowed for answering each written-response
guestion. Y ou 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. You 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) Inthisexamination, 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 marks will 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 sto 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. Which of the following graphs represents the horizontal velocity component (vx) versustimefor a
projectile thrown horizontally off acliff? (Ignore air resistance.)

A. B.

2. A skier accelerates uniformly from 5.2 m/s to 12.8 m/s a 0.85 m/s®. Find the distance she
travels.

7.7m
89m
11m
80m

o0 wp

OVER




3. Thediagram below shows a cart being pulled up a frictionless slope by arope.

Which of the following best represents the free body diagram for the cart?
C. % i D. « é; §
4. A projectileislaunched over level ground at 35 m/s at an angle of 40° above the horizontal.

What is the projectile’ s time of flight?

A. 23s
B. 46s
C. 55s
D. 7.1s



5. A massless, frictionless pulley is suspended by arope. When the masses are allowed to accelerate,

the tension in the string joining them is28 N at X . What will thetensionbeat Y and at Z?

< j{/ h

oo w >

Fr =28 N ¢X
5.0 kg
TENSION ATY TENSION AT Z
20N 48 N
20N 69 N
28 N 56 N
28 N 69 N

L 4
<

no
o
=
Q

6. Which expression is equal to the net force on an object?

A.

Ap
At

w

At
mAv

AE

OVER



7. Thediagram shows acollision between a 4.0 kg toy car and a stationary 8.0 kg toy truck. After
the collision, the car bounces back at 1.0 m/s while the truck goesforward at 2.0 m/s. Based on
these values, are momentum and kinetic energy conserved?

BEFORE

m¢e =4.0 kg

m; = 8.0 kg

AFTER

—

iy

O?T
O

l
1l

Ve =3.0 m/s v =0 m/s
MOMENTUM KINETIC ENERGY
A. Conserved Conserved
B. Conserved Not Conserved
C. Not Conserved Conserved
D. Not Conserved Not Conserved

ve' =10 m/s vy =2.0m/s

8. A uniform 18 kg beam hinged at P is held horizontal by avertical string that can withstand a
maximum tension of 350 N. A 5.0 kg massis suspended from the end of the beam as shown.

1

string

X
< 14m

5.0 kg

>

At what minimum distance, X, can the string be attached without breaking?

A. 016m
B. 0.20m
C. 055m
D. 0.70m



9. Thediagram shows the forces acting on a massless ladder resting on the floor and africtionless

slope.

As a person walks up the stationary ladder, what happens to the magnitude of the forces

Fn, and Fy, ?
MAGNITUDE OF Fy, MAGNITUDE OF Fy,
A. Decreases Decreases
B. Decreases Increases
C. Increases Decreases
D. Increases Increases

10. An object moves at a constant speed along a circular path as shown.

Which vector represents the velocity of the object at this particular point on the path?

oo wp
A OWN PR

OVER



11. What isthe centripetal acceleration of a satellite having an orbital period of 6.1x10%s whileina
circular orbit of radius 7.2 x10°m?

A. 0m/s

B. 5.2m/s
C. 7.6m/s
D. 9.8m/s

12. Two satellites, X and Y, are placed in orbit around a planet. Satellite X has a period of revolution
of 3.6x10°s and an orbital radiusof 7.5x108m. If the orbital radius of satellite Y is 3.0x10°m,
what isits orbital period?

A. 9.1x10°s
B. 14x10%s
C. 2.9x10°%s
D. 5.2x10’s

13. What is the escape velocity for an object on the surface of a 1.9 x 10%” kg planet of
radius 7.2x10"m?

A. 7.0m/s

B. 3.8x10%*m/s
C. 4.2x10*m/s
D. 5.9x10*m/s



14. A busof weight F ismoving at a constant speed over ahill and dip that have the same radius of
curvature.

When the busis passing over the crest of the hill, the road exerts a normal force on the bus equal to
three quarters of the bus' s weight (% Fg) . What isthe normal force the road exerts on the bus when

the bus is passing through the bottom of the dip?

A R
B %Fg
C. %Fg
D. %Fg

15. Which of the following diagrams shows the electric field in the region of two equal but opposite
point charges?

e
.

-7-

OVER



16. An electron experiences an electric force of 1.8x107**N at adistance of 5.0 x10™°m from the

17.

nucleus of anion. The electron is moved farther away, to adistance of 2.0x10®m from theion.
What is the new €electric force on the electron?

A. 11x107%2N
B. 4.5x107?N
C. 7.2x107UN
D. 2.9x107°N

What is the magnitude of the electric field at point P due to the two fixed charges as shown?
5.0x10°C
——————————— P
© 3.0m Q
|
|
|
} 3.0m
|
|
|
|
8.0x10°C
A. 3.0x10° N/C
B. 9.4x10° N/C
C. 1.3x10* N/C
D. 3.9x10% N/C



18. Anéelectronistravelling in an electric field as shown.

19.

parallel plates

++++++++++/\/

electro
nl oY,

Describe the electrostatic force acting on the electron while in the field.

MAGNITUDE OF FORCE | DIRECTION OF FORCE
A. Changing Upward
B. Changing Downward
C. Constant Upward
D. Constant Downward

A proton initially at rest is accelerated between parallel plates through a potential difference

of 300 V.

proton

(H—>

l«——0.040 m——>
+ 300V

What is the maximum speed attained by the proton?

A. 7.5x10%m/s
1.7x10°m/s
2.4x10°m/s
1.2x10%°m/s

O0ow

ov

OVER



20. Which of the following relationships correctly appliesto the circuit shown below?

21.

22.

Vo = § V,

A 9.0 V battery was recharged with acurrent of 1.2 A in 1.8 x10%s. How much charge was
transferred during that time?

A. 11x10'C
B. 2.2x10%C
C. 16x10°C
D. 19x10°C

In the following circuit, what current is drawn from the battery?

10Q

M .
50 V = 1OQ§ ;109
MA .

10Q

13A
1.7A
20A
5.0A

oCow»

-10-



23.

24,

In the following circuit, what is the power loss in the battery?

________ ®-——————- §5.0Q

_______&;__
1]
©
o
<
\WA—

§ 10.0Q

— A

=0.58 A
A. OW
B. 017W
C. 50w
D. 52W

Which of the following diagrams shows the magnetic field produced by along
current-carrying wire?

C X X X X X X X D X X X X X X X
X X X X x x X X X X X X x X
S I A
> <€
e o ° ° ° . ° e o ° . ° ° .
[ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

OVER
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25. The diagram below shows an electron travelling to the left in a magnetic field.

In which direction will the electron be deflected?

into the page

out of the page
towards the north pole
towards the south pole

oowm>

26. A doubly-ionized atom (Q = 2e) withamassof 6.8x107%" kg entersa 3.0 T magnetic field
with aspeed of 5.0x10” m/s. What isthe radius of the circular path of the atom?

A. 0.35m
B. 0.71m
C. 14m
D. 28m

27. A wireisinamagnetic field as shown.

In which direction could the wire be moved to induce an emf across the length of the wire?

A. totheleft

B. upthepage

C. intothe page
D. down the page

-12 -



28. Anemfisinduced in acail if the magnetic flux through the coil is

29.

30.

zero.

changing.

constant and large.
constant and small.

oo wp

A coil of wire contains 55 loops. The coil is rotated such that the flux changes from 2.0x10™*Wb
t0 8.0x10*Whb in 1.5x107?s. What is the average induced emf?

A. 11V
B. 18V
C. 22V
D. 3.7V

A door bell transformer has 900 primary windings and 60 secondary windings. The secondary
currentis 0.30 A. What isthe primary current and what is the type of transformer?

PRIMARY CURRENT (A) TRANSFORMER TYPE
A. 0.020 Step-Up
B. 0.020 Step-Down
C. 4.5 Step-Up
D. 4.5 Step-Down

Thisistheend of the multiple-choice section.
Answer the remaining questionsdirectly in this examination booklet.

OVER
-13-
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Value: 48 marks

PART B: WRITTEN-RESPONSE
Suggested Time: 48 minutes

INSTRUCTIONS:

1. Rough-work space has been incorporated into the space allowed for

answering each written-response question. Y ou may not need all of the
space provided to answer each question.

. @ Fina answers must include appropriate units.

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

¢) Inthisexamination, the zero in a number such as 30 shall be considered to
be a significant zero.

. You are expected to communicate your knowledge and understanding of

physics principlesin aclear and logical manner. If you are unableto
determine the value of a quantity required in order to proceed, you may
assume areasonable value and continue toward the solution. Partial marks
will be awarded for steps and assumptions leading to a solution. Such a
solution, however, may not be eligible for full marks.

Full markswill NOT be given for thefinal answer only.

OVER
-15 -




1. A boat which cantravel at 5.6 m/s in still water heads due east across ariver from adock at X.
The boat’ s resultant path is 32° south of east.

a)

185 m

What is the speed of the current?

-16 -

current

|

(5 marks)



b) How long will it take the boat to reach the far shoreif theriver is 185 m wide? (2 marks)

ANSWER: Score for
Question 1.
a) speed:
b) time: 1.
(7)
OVER
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2. Asa 62 kg skier descendsfrom A to B her velocity increases from 8.5 m/s to 23.3 m/s. Friction
between A and B generates 8 700 J of heat energy. Through what vertical height, h, did the skier
descend? (7 marks)

N v, =8.5m/s
- A\

~
T~
—
B

Vg =23.3m/s

l

~—

-18-



ANSWER: Score for
Question 2:
vertical height: 2
(7)
OVER

-19-




3. A circus performer walks across awire stretched between two vertical posts. When the performer
stands at position X as shown below, the tension in the short length of wire attached to post B

is1.8x10° N.

Post A Post B

O U

a) Draw and label afree body diagram showing the forces acting at position X. (2 marks)

-20-



b) What isthe mass of the circus performer? (5 marks)

ANSWER: Score for
Question 3:
b) mass: 3.
(7)
OVER

-21 -



4. An astronaut stands on the surface of a planet of radius 2.6 x10°m. An object dropped from the
astronaut’s hand accelerates at 3.2 m/s°.

a) What isthe mass of this planet? (5 marks)

-22.



b) What istheforce of gravity on an 18 kg mass located on the surface of this planet? (2 marks)

-23-

ANSWER: Score for
Question 4.
a) mass of planet:
b) force of gravity: 4.
(7)
OVER




5. Inthe circuit shown below, determine the current through the 5.0 Q resistor. (7 marks)

7.0Q

/\M .

9.0V = 20.0Q

5.0Q

10.0Q

-24-



ANSWER: Score for
Question 5:
current: 5.
(7)
OVER

-25-




6. a A 16.0V power supply isused to run adc motor. When the motor isjammed so that it cannot
turn, it drawsacurrent of 12.0 A. What is the back or counter emf when the motor runs freely,
drawing acurrent of 2.50 A? (5 marks)

- 26 -



b) Using principles of physics, explain why the motor draws a much higher current when

jammed than when running freely. (4 marks)
ANSWER: Score for
Question 6:
a) back emf: 6.
€)
OVER

-27 -



7. Two students throw identical tennis balls towards a building at the same speed. One ball strikes the
wall, bouncing back at half its original speed. The other ball smashes a window and continuesin
the same direction at half its origina speed. Did the two tennis balls experience the same impulse
when in contact with the wall and the window? Justify your answer using principles of physics.

(4 marks)

Score for
Question 7:

7.
(4)

Thisistheend of written-response Part B.

-28-




PART C: ELECTED TOPICS

Value: 12 marks Suggested Time: 12 minutes

INSTRUCTIONS
1. Choose only one section from the three sections in this part of the examination.
SECTION I:  Quantum Mechanics (p. 30 to 33)
or
SECTION II:  Fluid Theory (p. 34 to 37)
or
SECTION Ill:  AC Circuitry and Electronics (p. 38 to 41)

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

3. Answer 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. @ Fina answers must include appropriate units.
b) Markswill not be deducted for answers expressed to two or three significant figures.
¢) Inthisexamination, the zero in a number such as 30 shall be considered to be a significant
zero.

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

Full markswill NOT be given for thefinal answer only.

| have selected SECTION

OVER
-29-




SECTION I: Quantum M echanics

1. Theéelectronin asingly-ionized helium atom (2 protons and 2 neutrons) has —2.18 eV of energy.

What is the quantum number for this energy state? (3marks)
ANSWER: Score for
Question 1:
quantum number: 8.
©)

-30-



2.

SECTION |I: Continued

Incident photons strike a surface with awork function of 2.2 V. The maximum kinetic energy of
the emitted electronsis 8.0 x107%° J. What is the wavelength of the incident photons? (4 marks)

-31-

ANSWER: Score for
Question 2:
wavelength: 9.
4)
OVER




SECTION I: Continued

3. What isthe de Broglie wavelength of a proton with akinetic energy of 5000 eV? (5 marks)

-32-



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

1. Atwhat temperature is the average kinetic energy of an oxygen molecule 6.40 x10 % J?

(3marks)
ANSWER: Score for
Question 1.
temperature: 11.
€

-34-




2. Airistravelling past an aircraft wing such that the speed is 42 m/s over the top surface

SECTION II: Continued

and 32 m/s past the bottom surface. What is the difference in pressure for the two surfaces

of thiswing?

-35-

(4 marks)
ANSWER: Score for
Question 2:
difference in pressure: 12.
(4)
OVER




SECTION II: Continued

3. A block of icefloats on fresh water. What minimum volume must the block of ice have
inorder for a 73 kg man to be able to stand on it without submerging the block? The density

of iceis 9.2x10% kg/m?. (5 marks)

- 36 -



ANSWER: Score for
Question 3:
minimum volume: 13.
(%)
END OF SECTION I1: Fluid Theory
OVER
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SECTION I11: AC Circuitry and Electronics

1. A capacitor connected across a potential difference of 16V hasachargeof 3.8x10™ C.

What is its capacitance?

(3marks)
ANSWER: Score for
Question 1.
capacitance: 14.
€

- 38 -




2. The graph below shows the current-voltage characteristics for a certain diode.

I (mA)

SECTION IIl: Continued

30

20

10

/
/

0 02 04 06 038
V (Volts)

The diodeisto conduct 15 mA when connectedto a 9.0V source. What resistance must be

connected in series with the diode?

(4 marks)
ANSWER: Score for
Question 2
resistance: 15.
(4)
OVER

-39 -




SECTION IIl: Continued

3. What isthe voltage drop across the inductor in the circuit below? (5 marks)

24V rms

™
&

f=1500 Hz

68 Q § —— 2.5pF

12 mH

-40-



ANSWER:

voltage drop:

Scorefor
Question 3:

16.
(5)

END OF SECTION I11: AC Circuitry and Electronics

END OF EXAMINATION

-4]1 -
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DATA TABLE

Gravitational CONSIANE ...........c.ovvvveeeeeeereseeeeeessesessses s sssess s sessessesnesneas G = 6.67x10N ?/kg?
Acceleration due to gravity at the surface of Earth

(for the purposes of this examination) ............ccccvrvinccrinnnnes g =9.80 m/s
Earth

= (10 <O = 6.38x10°m

radius of Orbit @DOUL SUN........c.ccvrveereeeeeees e =1.50x10"m

PETOU OF FOLBLION ... eneeees = 8.61x10%s

period of revolution aboUt SUN...........c..eveveveeeeeereeeeeeeeseeseeseeees =3.16x10's

ITIBSS.......cvreeesessessessesseseseess st anssssesssssesessessssss s s s s s ansansenssssssaneas = 5.98x10%* kg
Moon

=" (10 <P =1.74x10°m

radius of orbit about Earth .............ccoeeeeereeeeeeneeneeereessessssennean, = 3.84x10®m

PEOU OF FOLBHON.........vocvecveveereeeeee s = 2.36x10%s

period of revolution about Earth .............cceeeeeeeereeeeeeeneseeienns = 2.36x10%s

ITIBSS.......eveeeeeeeseeeeeeeessesees s seseesseseeseeeeeseeseesessaessesese s eeneeeeeneeees = 7.35x10%kg
Sun

TTIBSS.......eveeeeeeeeeeeeeeseee s ees e eeeesese s s s e s et s ees s eesees s e eseseeseeon = 1.98x10% kg
Constant in COUOMI' S LAW ........cucueeveeeeeeceeeeeeeseeeeee s k =9.00x10°N [In?/C?
ElEMENLATY ChAIGE ..ot es e ee s en s e =160x107°C
M @SS OF ©lECIION.........oovveiieiriesesis st m, = 9.11x10 kg
MBSS OF PIOLON ...t se e ens s eneesessensaes m, =167x10% kg
IMESS OF NEULFON ...oovoveoeeeese et sess s ssessesssessesssensssnsnenes m, =1.68x10% kg
Permeability Of frE8 SPACE ......c.cvvveeeeeeeeeee et erees et U, = 4mtx107'T /A
PLANCK’ S CONSEANE .......vooveoeeeeceeeeeeeeee s seessesns s sse e sseeneees h =6.63x107*J[3

h =4.14x10"eV 3

S0 == o Ko HL LT 2L SOOI c =3.00x10%8m/s
RYADEIG’ 'S CONSLANT .......ooveveceereeeeeeereeseeeeesee s seseeseeseesssssensenssssessessnsanes R =1097%x10'm™
Unified 80MIC MESS UNIt ........c.ovreireereseeseeseeseeeseseesssseesssssesssssssssssssessenes u =1.66x10"%"kg
BOIZIMANN'S CONSEANL..........eoeeeeeeee s es e ee e see e seseanes k =138x102JK
GAS CONSLANE ..ottt nn e R =8.31 Jmoal [K
DENSILY OF WALET ...t seseess s ene s s ssssssssessenes = 1.00x10%kg/m?®
DENSILY OF AT ..o e e ees e ene s s ssessssnes =1.29 kg/m®
Standard atmOSPhEriC PrESSUME ........coverviriereeieriese e = 1.01x10°Pa
Volume of one mole of gas @l STP........c.cceveveeeeeeeeeeeeeeee e = 22.4L(2.24%107°m%)
AVOGAAIO’ S NUMDBES ... es e en s sn s N = 6.02 %107 particles/mol
LN 015 0] 11| (== (o LSS =-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
_ mnm,
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=QuB

E:—NE
At

EQUATIONS CONTINUED

B:IJ_OI
2

B=puynl %/vherenzlE

0
0]

E=Blv

9. Quantum Mechanics: (Option )

E =hf

10. Fluid Theory: (OptionIl)

PV = NKT

>|T

P+ %pv2 + pgh = constant

Av = constant

11. AC Circuitsand Electronics. (Option I11)

E, = Lov?
2

Z:\/R2+(XL—XC)2

B (current gain) = Alg
Alg

T = NIAB

©
I
(98]
>

p |<,,Z

'o< |<n<
°

En = (_13 6€V)—2

T=RC

X, =2nfL

A

Afzm

(where B = feedback ratio)



ROUGH WORK FOR MULTIPLE-CHOICE

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