Physics 12

June 1998 Provincial Examination

ANSWERKEY / SCORING GUIDE

CURRICULUM:

Organizers Sub-Organizers
1. Vector Kinematics in Two Dimensions A B

and

Dynamicsand Vector Dynamics C,D
2. Work, Energy and Power E

and

Momentum F,G
3. Equilibrium H
4. Circular Motion I

and

Gravitation J
5. Electrostatics K, L
6. Electric Circuits M, N
7. Electromagnetism O,P

PART A: Multiple Choice (each question worth TWO marks)

Q K CcC CO PLO Q K c CoO PLO
1. C K 1 B3 16. A U 4 J7, E5
2. B U 1 A6, B7 17. C H 4 J9

3. D U 1 B2 18. D K 5 K6

4. B K 1 C5,7 19. D U 5 K3

5. A U 1 C3,7,8 20. D U 5 K5

6. C U 2 E3 21. D K 6 M9

7. B K 2 F1 22. B U 6 N2

8. B U 2 F7 23. B K 7 P2

9. C K 3 H5 24. A U 7 04
10. C U 3 H11l 25. C U 7 o7
11. D H 3 H3, C7, 8 26. D U 7 o8
12. B K 4 Jl 27. C U 7 P1
13. A U 4 J2, 14 28. B U 7 P9
14. D U 4 J9 29. A U 7 P11
15. B U 4 J10 30. D H 7 06, E7, 14

Multiple Choice = 60 marks
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PART B: Written Response

Q B
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PLO

D5 or C3
E7

H11

114, C3,7
L8

M11, N2
P5, M5
Al10

F4, G2

NRPNOOMWNER
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Written Response = 60 marks

Multiple Choice =

Written Response

EXAMINATION TOTAL =

60 (30 questions)

= 60 (9 questions)

120 marks

LEGEND:

Q = Question Number

CO = Curriculum Organizer

PLO = Prescribed Learning Outcome

B = Score Box Number

K = Keyed Response S = Score

C = Cognitive Level
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1. The diagram shows two objects connected by a light string over a frictionless pulley. Object
m, is on a frictionless horizontal table. The tension in the string is 24 N.

m,

m, = 3.0 kg

a) Find the acceleration of the system. (4 marks)

Fg —Fr =ma ~ 1 mark

3.0kg®.8m/s?> -24 N = 3.0 kg[& — 2marks

29.4N-24 N =3.0kgla

a=18m/s —~ 1mark

b) Find the mass ofm,. (3 marks)

Fr =ma ~ I mark Free = Mra
24 N = m, [1.8 m/s> « 1mark OR  (3.0kg)(9.8m/s?) = (3kg+m,)L8 m/s*

m, =13.3 kg ~ I mark m, =13.3 kg
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2. A 250 kg roller coaster passes point Alat0 m/s.

18.0 m

B
What is the speed of the roller coaster at poiat Bie bottom of the hill if 8 500 J of energy
is transformed to heat during the journey? (7 marks)
ETA = ETB
1 1

mghA+§va2—8500J:yéh+§msz « 4 marks

250 kg [®.80 m/s? [18.0 m + % [250 kg [{12.0 mys)* —8500 J = %250 kg g2 ~ Imark

44100 J+18 000 J—-8500 J = 125 kg [W5? « 1mark
Ovg =20.7m/s ~ 1mark
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3. A 25Kkg droid rests on &0 m long shelf supported by two cables as shown. The mass of
the shelfis 12 kg.

‘// droid
olelg
oogd
O
Q2D2
| ® O |
l< 0.60 m>}«— 0.80 m—> l« 0.60 m>|
e 3.8m >|
Find the tension irachcable. (7 marks)
Using left-hand support as fulcrum:
z TC = z TCC S
[l
Tp+T= T, O < 1 mark
U
FDdD + Fsds = FcRdc E

25kg[9.8 /s’ [0.80 m+12kg[@.8m/s’[1.9m=F, [3.8m 35 marks

F. =110N ~ 3 mark

F, +F. =F, ~ 1mark
F, +110N =363N « 7 mark
F. =253N ~ 3 mark
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4. A 6.1kg object on the end of a massless connecting rod moves in uniform circular motion in
a vertical circle with radiusl.2 m. The period of revolution i.80 s.

connecting rod 6.1 kg

-
constantv

a) Draw and label a free body diagram for the object at the bottom of the circular {Zatharks)

T
* ~ 2 marks
FQ
b) Calculate the tension in the connecting rod at this position. (5 marks)
Fre = ma O
O
Il
T_F = ar? O 0
o~ M52 "H < 2marks
Il
O
_ 4 O
T-mg=m-—_-r 0
T
T-6.1kg@.8mys? = B-LKAETCL2mD
(0.805) 0« 2marks
0
T-60N = 452 N =
T=510N ~ 1mark
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5. Two point chargegQ, and Q, are arranged as shown in the diagram below.

Q, 5 Q=2.5x10°C
O . ®
le—— 0.60 M ——>}«— 0.30 m—>

The electric potential at pointdRie to these charges is found to h®x10° V. What are the

magnitude and sign of charg®@,? (7 marks)
V, =V, +V, O
O
O
V, = k& ]
2 RZ E
0« 2marks
_ 9.0x10° NOn®/C*[2.5x10°C U
0.30m .
O
= 7.5x10* V H
O
5 4 O
=19x10°V -7.5x10* V 0
O
=115x10° V E
0« 4 marks
01X - 115x105 v S
R O
O
0.60 mL15x10° V O
| =
Q= 5.0%10° N2/ C2 g
=+7.7x10°C — 1mark
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6.

The circuit shown in the diagram below consists &.80 V battery and a3.50 W light

bulb.

@) p-ssow

| =0.400 A

a) Ifacurrent of0.400 A leaves the battery, what is the internal resistancef the

battery?

(5 marks)

P=V
3.5=V(0.4)0~ 2marks
8.75V =V

Ve=E-Ir
8.75=9-1Ir
~ 3marks

0.25= (0.4)r

0.63Q=r

0 o

986phk

July 24, 1998



b) The light bulb is now replaced by a lower resistance (brighter) light bulb. The terminal
voltage will now be

[ less than before.
[:l the same as before.

[[] greater than before.

(Check one response.) (1 mark)

c) Using principles of physics, explain your answer to b). (3 marks)

The total resistance of the circuit will decrease, therefore the current through the battery will
increase.

More potential will be dropped across the internal resistance, therefore the terminal voltage
will decrease.
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7. A single loop of wire of are®.0x103 m? and resistancd.8 Q is perpendicular to a
uniform magnetic field B. The field then decreases to zerh2x 1073 s inducing an
average current 08.3x107% A in the loop. What was the initial value of the magnetic
field B? (7 marks)

V=IR

=8.3x102 AM.8Q

=0.149V ~ 2marks
_ NA®
€= At
0.149V = LA?
12x10°s
Ad = -1.8x10™* Wb — 3marks
A® =(AB)A 0
0
O
_ -1.8x10™ Wb E
- -3 2
5.0x10 m % ~ 2marks
0
B B 0
AB = Bfinal - anitial =0- anitial O]
0
B iy =3.6%1072 T H
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8. A gardener does workV pushing a lawnmower a distanceacross a lawn.

W (J)

70

140

210

280

350

d (m)

2.0

4.0

6.0

8.0

10.0

a) Plota graph oV versusd on the axes below. (2 marks)
350 o ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
280 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
W@ 2004 VA T
140 o o] ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
70 o o] ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 I I I I I
0 2 4 6 8 10
d (m)
b) Calculate the slope of the line, expressing your answer in appropriate units. (2 marks)
slope = % =35J/m ~ 13 marks (units, 3 mark)
c) What does the slope of the line represent? (12 mark)

The slope represents the force applied to the lawnmower.
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9. The front of an automobile is designed to crumple in a collision in order to reduce the injury to
the occupants. Discuss briefly the physics of how this design feature improves safety for the
occupants. (4 marks)

The crumpling of the automobile decreases the acceleration experienced by the occupants by
increasing the distance to stop and/or increasing the time taken to stop.

AE, =F AP = F [At
T 1 1
decreased increases increases At so decreases F
END OF KEY
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