PART B: Written Response

Q B C S co PLO
1 1 U 7 1 Ds, C8, D3
2 2 8) 7 2 E7,10,2
3 3 U 7 3 H3
4 4 8] 7 4 J2,B2
5 5 8) 7 5 L6,5
[ 6 8] 9 6 Ml11, N2
7 7 U 7 7 Ps5, P3
8 8 H 5 1 Al0,E7
9 9 H 4 1 C8, D4
Written Response = 60 marks
Multiple Choice = 60 (30 questions)
Written Response = 60 (9 questions)
EXAMINATION TOTAL = 120 marks
LEGEND:

Q = Question Number
CO = Curriculum Organizer
PLO = Prescribed Learning Outcome

B = Score Box Number )
K =Keyed Response

C = Cognitive Level
S =Score

001phk

February 24, 2000

Physics 12
June 2000 Provincial Examination
ANSWER KEY / SCORING GUIDE
CURRICULUM;

Organizers Sub-Organizers

Vector Kinematics in Two Dimensions A B

and

Dynamics and 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)

006phk

Q

]

i K

i

DWAU@mraaw»oaoar

C co PLO Q K ¢ co PLO

K 1 Al 6. D K 4 13,2

U 1 B2 17 D. U 4 n,2

U B TBY K E R

K 1 C1,3 D U 5 L8
VO SN oW o) - c H 5 L6

K 2 E4, ES 2 A K ST

U 1 E7 2. B u 6 M1l

u 2 E3, 5 . C . H_ 6 __ M6

u 2 El0 24 B K 6 P2

K 3 Fs, 6, E8 25 C u 7 03,1,2
VAN T 3 A 26. C U 7 04

K 3 H4 27. B u 7 06
U 4 HS, 11 28. D u- 7 P4

U 4 15, D4 2. A u 7 P9

U 4 14 T30, A H 7  05P1,Ms C4

Multiple Choice = 60 marks

-1- July 20, 2000
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PART B: Written Response Ph}’SiCS 12

000 Provincial Examination
Q B c s co PLO August 2000 P Xamin;
L | U ; . C8, C3, E8 ANSWER KEY / SCORING GUIDE
2, 2 U 7 2 G3
3. 3 U 7 3 H11 .
4, 4 u 9 4 J9, 18 CURRICULUM:
s, 5 U 7 5 L6 Organizers Sub-Organizers
g' g g ; {.5/ 11\34151' 7 1. Vector Kinematics in Two Dimensions AB
: and
8 8 H 5 1 A10, B2 , . ;
9. 9 H 4 - 15 Dynamics and Vector Dynamics C,D
2. Work, Energy and Power E
and
Written Response = 60 marks Momentum ) F,G
3. Equilibrium_ H
) . Circular Motion I
. L . and
I\/Fultlple Choice = 60 (30 ques.tlons) Gravitation _ 3
Written Response = 60 (9 questions) s. Electrostati KL
EXAMINATION TOTAL = 120 marks + mlectrostatics '
6. Electric Circuits M, N
7. Electromagnetism ’ o,pP
PART A: Multiple Choice (each question worth TWO marks)
Q K Cc Co PLO Q K C cCo PLO
1. D K 1 C2,3 16, D U 4 J2
2, B U 1 C4,3 17. _ﬁ_‘\ U 4 J6 .
3. C U 1 C4 18. b/ K 4 K7
4. A 6) 1 C8,D5 19. BY U. s K5
S A U 1 D6 20. 'Bj H s L6
6. A K 2 E8 2. A K 5 M4, Al0
7. B U 2 El0 ( 22. B U 6 Ml1, 6
8. C U 2 E7 23, € H 6 M6, 7
9 B/ H 2 E7, B8 4. C K 6 02
10, D K 3 H4 25. B U 7 04
11. . B U 3 H3 26, A u 7 06
2. A K 3 11,2 27. B u 7 o7
LEGEND: _ 3. ¢ U 4 14 2" B U 7 P5,3
Q = Question Number B = Score Box Number C =Cognitive Level 4. D U 4 14 29. B u 7 P8, 9
CO = Curriculum Organizer K =Keyed Response S = Score 15. D K 4 14 3. A u 7 P11
PLO = Prescribed Learning Outcome
Multiple Choice = 60 marks
006phk _2. July 20, 2000 008phk -1- September 11, 2000.
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PART B: Written Response -
Q B C S Cco PLO
1. 1 u 7 1 A9
2. 2 U 9 2 F4,7
3. 3 U 7 3 HI1l
4. 4 U 7 4 17
5. 5 U 7 5 L6
6. 6 - U 7 6 M5, 6,7, N2
7. 7 U 7 7 08, P3
8 8 H 5 1,2 Al0,El0
9. 9 H 4 3 H2, H3
Written Response = 60 marks
Multiple Choice = 60 (30 questions)
Written Response = 60 (9 questions)
EXAMINATION TOTAL = 120 marks
LEGEND:

Q = Question Number
CO = Curriculum Organizer
PLO = Prescribed Learning Outcome

B = Score Box Number

K = Keyed Response

C = Cognitive Level

S =Score

008phk

September 11, 2000

Physics 12

January 2001 Provincial Examination

ANSWER KEY / SCORING GUIDE

CURRICULUM:

Organizers

Vector Kinematics in Two Dimensions

and

Dynamics and Vector Dynamics

Work, Energy and Power
and

Momentum

Equilibrium

Circular Motion

and .

Gravitation

Electrostatics

Electric Circuits
Electromagnetism

Sub-Organizers

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

Q K
. C
2. C
3. A
4 D
5. B
.6 D
7. O
8. C/
9. Ci
1. ¢j
L. ¢
12. B
13. B
4. _DELE
15. A
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Multiple Choice = 60 marks
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PLO

14; D5

February 23, 2001
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PART B: Written Response

e Physics 12
Q B C s co PLO . " June 2001 Provincial Examination -
1 1 u 7 1 C4,8D4 . ANSWER KEY/ SCORING GUIDE
2 2 U 7 2 | EL8F7
3 3 U 7 3 ~H3; C8
4 4 u 7 4 13, D5 CURRICULUM:
2 2 g ; 2 113;’ M6, S IOrga_nizers Sub-Organizers
7 7 H 9 7 04, 6;11, 4 1. Vector Kinematics in Two Dimensions A,B
8 8 H 5 1 A10; F4 and
9 9 H 4 4 18 Dynamics and Vector Dynamics C,D
2. Work, Energy and Power E
Written Response = 60 marks and
Momentum F,.G
Equilibrium H
Multiple Choice = 60 (30 questions) 4. Circular Motion !
Written Response = 60 (9 questions) : and o
EXAMINATION TOTAL = 120 marks Gravitation J
Electrostatics K,L
Electric Circuits M, N
{ 7. Electromagnetism 0O,P
PART A: Multiple Choice (each question worth TWO marks)
Q K C § CcO PLO Q K C S co PLO
L. B K 2 1 Al 6. C H 2 4 4Ds
2. B 8] 2 1 B2 7. D K 2 4 I5
3. A U 2 1 B8 8. A 18] 2 4 37
7
4. D K 2 1 C3 19. DY K 2 5 K8; D4
s. B U 2 1 Deca 20. D) U 2 5 Inke
6. B) K 2 2 EL 4 2. € K 2 6 Ml
7. Dy 8] 2 2 E10 22, B 8] 2 6 MI11
8. Ci 6) 2 2 E2, 5 23, B H 2 6 N2; M7
9 D, U 2 2  EIN2 4. C K 2 7 09
10. D~ U 2 2 F4 25. D 8] 2 7 04
LEGEND: ) 1. b K 2 3 H4 6. A U 2 7 0L3
Q = Question Number B = Score Box Number C = Cognitive Level 2. C u 2 3 H3; D5 2. D U 2 7 P35
CO = Curriculum Organizer K =Keyed Response S =Score R U 2 3 H11 28. B U 2 7 P1; 04
PLO = Prescribed Leaming Outcome 147 A u 2 4 14, D5; C8 2. D u 2 7 P9
15. B U 2 4 13; A10 30. B H 2 7 P1, 6; M5
Multiple Choice = 60 marks
0101phk -2- February 23, 2001 0106phk -1- Tuly 25, 2001
e, L
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PART B: Written Response

Q B c S Cco PLO
1. 1 H 9 1 C4,3;,D3,5
2. 2 U 7 .2 G3
3. 3 U 7 3 H11t
4. 4 U 7 4 J6, 9, 10
5. 5 u 7 5, L8
6. 6 u 7 6 M11, 6, 5; N2
7. 7 U 7 7 06, 8
8 8 H 5 1 05; A10
9. 9 H 4 7 L8;Ks6; L1
Written Response = 60 marks
Multiple Choice = 60 (30 questions)
Written Response = 60 (9 questions)
EXAMINATION TOTAL = 120 marks
LEGEND:

Q = Question Number

CO = Curriculum Organizer

B =Score Box Number
K = Keyed Response

PLO = Prescribed Learning Outcome

C = Cognitive Level
§ =Score

0106phk

July 25, 2001

Physics 12

. August 2001 Provincial Examination

ANSWER KEY / SCORING GUIDE

Organizers

CURRICULUM:

Vector Kinematics in Two Dimensions

and

Dynamics and Vector Dynamics

Work, Energy and Power

and

Momentum
Equilibrium

Circular Motion

and

Gravitation

Electrostatics

Electric Circuits

Electromagnetism

Sub-Organizers

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

Q

._.
S RXNANDE LN~

—— el
SNP N -

0108phk

=

O w

BOwW>A>U0wwO >

e

i
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C

ICNCCKICCNCCCCN

S

NNNNNMNNMNNMN'NN

Cco

AR R WWLWNNND N e

PLO

ClI

Cc7
D3
Cc8
D5; C4
El0
E8

E3
E8,5
HIO
H3
HI1
11
14,3
14; D5

Q

16.
17.
18.
9.
20.
21,
22,
23,

> R®

\

OPE>NTWwOWwO o> w

Multiple Choice = 60 marks

o1-

i

:ECIC:CZCCZNC'WC‘CIWCICN (¢}

A, B

K,L
M.N

wn

NNNNN‘NNNNNNNNNN

Q
(o]

PLO

13
19,8

110

K6, 7
K8,6

L5

M9

M5, 6

P13

04

07,3
PL,5; 04
24

Pl

04, 05; D3

\I\I\I\I\I\I\IO\O\MMM&#A

September 6, 2001
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PART B: Written Response
Q B

DO N AW —
D00 D W N

mmccacccama 0O

S co
7 1
9 2
7 3
7 4
7 5
7 6
7 7
5 1
4 6

Written Response = 60 marks

Multiple Choice
Written Response

60 (30 questions)
60 (9 questions)

EXAMINATION TOTAL = 120 marks

PLO

B8, 7
F4;E7
HI11; D4

L6; K8; C4
M2,5;N2,3
06,8

AlQ; E3
M1l

LEGEND:

Q = Question Number

CO = Curriculum Organizer

PLO = Prescribed Learning Outcome

B =Score Box Number
K = Keyed Response

C = Cognitive Level
S = Score

0108phk

7N

September 6, 2001
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CURRICULUM:

Organizers ) Sub-Organizers

Vector Kinematics in Two Dimensions A,B

and

Dynamics and Vector Dynamics CD

Work, Energy and Power E

and

Momentum F,G

Equilibrium H

Circular Motion I

and .

Gravitation J

Electrostatics K,L

Electric Circuits M,N

Electromag_netism O,P

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

S CO PLO c s
2 1 Al 9 2
2 1 A7,9 H 2
2 1 B8 K 2
2 1 D4 .U 2
2 1 C8; D6 X K 2
2 2 E3 21, A U 2
2 2 Fi 22. c u 2
2 2 F4 ' 23, A K 2
2 3 H3 4. B U 2
2 3 H1L,5 25. D U 2
2 3 HI11, 5 26. B U 2
2 4 13,1 27. B U 2
2 4 15 28. A U 2
2 4 4 29. B U 2
2 4 J4 30, A H 2

0201phk

Physics 12

January 2002 Provincial Examination

ANSWER KEY / SCORING GUIDE

WO wmUwonoon» R
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C

ARCCRINDCoQoRaooROCOR®

Multiple Choice = 60 marks
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PART B: Written Response PhySiCS 12
Q B c s co PLO June 2002 Prov1nc1.a1 Examination
: ANSWER KEY / SCORING GUIDE
1 1 U 7. 1 D4; C8 :
2 .2 H 9 2 E7,8;B2 )
3 3 U 7 3 HIl,5 CURRICULUM:
4 4 U 7 4 17,9, 10
5 5 U 7 5 L2; E10 Organizers o Sub-Organizers
6 6 U 7 6 M5, 6,7 1. Vector Kinematics in Two Dimensions A, B
7 7 U 7 7 Q6; C4 and
8 8 H . 5 1 AlQ; P9 Dynamics and Vector Dynamics C,D
9 9 H 4 2 F4; Al0 2. Work, Energy and Power E
and ’
Written Response = 60 marks Momentum F,G
3. Equilibrium H
Circular Motion I
and
Multiple Choice = 60 (30 questions) Gravitation J
Written Response = 60 (9 questions) . 5. Electrostatics . K, L
EXAMINATION TOTAL = 120 marks ' 6. Electric Circuits M,N
’ ' 7. Electromagnetism O,P
PART A: Multiple Choice (each question worth TWO marks)
Q K cC § c¢o PLO Q K C S§ co PLO
. A K 2 1 D3, 5 6. ¢ U 2 4 2
2. LA U 2 1 C4,3 17. C U 2 4 I8/
3. A U 2 1 C8,7 18. C H 2 4 16,7, E7 -
4 C U 2 1 D6; C4 19.7B ‘\) K 2 5 L1
5. D U 2 1 c48 20. B; U 2 5 Ksc4
6 B. U 2 2 El10 21, B,/ H 25 K8; D3, 5; C7
7. Al K 2 2 F6 22. 7D K. 2 6 M9
8 D 8] 2 2 F4; A10 23. B U 2 6 M7,11,6
9. A; U 2 2 @3 ‘4. D H 2 ¢ MS5,6, 11;N2
0. A K 2 3 H8, 11 25. A K 2 7 03,8
Il B U 2 3 H3,2 26. C u 2 7 05,4 -
LEGEND: 2. A U .2 13 HS 2. A U 2 7 06
Q = Question Number B = Score Box Number C = Cognitive Level TITTCTT K 2 4 11,3 28. B U 2 7 P53
CO = Curriculum Organizer K =Keyed Response S =Score 4. D K 2 4 J3 » 29. D RO 2 7 P8,9,10
PLO = Prescribed Learning Outcome L. ¢ U 2 4 L2 ’ 0. D u 2 7 P4,8,11
Multiple Choice = 60 marks’
0201phk : -2- March 4, 2002 0206phk ' -1- July 23, 2002

«



PART B: Written Response

Q B

NI - N I R g
VoD W —
g
o

(o]

mccoca

cxcacc

S (os]
7 1
7 2
7 3
9 4
7. S
7 6
7 7
5 1.
4 7

Written Response = 60 marks

Multiple Choice = 60 (30 questions)

Written Response
EXAMINATION TOTAL

60 (9 questions)
120 marks

PLO

Bg,7
E7
Hil, 5
14
L2,8
MI11; N2
- P3,5

¢ AlO;F4
¥ 04;P6

LEGEND:

Q = Question Number

CO = Curmiculum Organizer

PLO = Prescribed Learning Outcome

B = Score Box Number
K = Keyed Response

C= Cogt.mitive Level

S = Score

0206phk

July 23, 2002

Physics 12

August 2002 Provincial Examination

ANSWER KEY / SCORING GUIDE

Organizers

CURRICULUM:

Vector Kinematics in Two Dimensions

and

Dynamics and Vector Dynaniics

Work, Energy and Power

and

Momentum

Equilibrium
Circular Motion

and

Gravitation

Electrostatics
Electric Circuits

Electromagnetism

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

Q K
1. D
2. B
3. D
4 C
5. B
ik
7. Ch
8. ¢
[
10. B
1. B
127 B
13. A
4. ¢
15, D
0208phk

C

CCCRCORCORAQRCCOR

S

BRD DD D0 0NDPD DO

Co

Rl ot S VR PYRN SURYS N N S S U

PLO

H3
Hs, 11
I, C3
15
14;C8
14

Q

25.
26.
27.
28.
29.
30.

1
1
i

Or»wr>0nwao>

Sub-Organizers

[eR=Ne}

e

Multiple Choice = 60 marks

-1-

AB
(o))

E

EG

H

I

.

KL

M, N

0,p

cC § co
U 2 4
u 2 4
K 2 5
U 2 4
H 2 5
K 2 6
U 2 6
H 2 6
K 2 7
u 2 7
u 2 7
U 2 7
8] 2 7
U 2 7
H 2 7

PLO

19, 10
16,7 .
L7

L8, K5
M6

N2; M2
M1l1,7
Pl

03

06; F1
08; A10

Pi1, 12
PS5; B2

August 29, 2002

|



PART B: Written Response

Q

PENo A LR

Physics 12

January 2003 Provincial Examination

ANSWER KEY / SCORING GUIDE

B (o} S Co PLO
1 u 7 1 D4;C4,8
2 U 7 2 G3
3 U 7 3 H3, 11
4 U 7 4 J9
5 H 9 . 5 K8; C4; L6
6 u 7° 6 M7, 5, N2
7 U 7 7 P35
8 H 5 b Al0; B2
9 ‘ H 4 2 ES8, 10; C8; D6
Written Response = 60 marks
Multiple Choice = 60 (30 questions)
Written Response = 60 (9 questions)
EXAMINATION TOTAL - = 120 marks

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

LEGEND:

Q = Question Number
CO = Curriculum Organizer

B = Score Box Number
K = Keyed Response

PLO = Prescribed Learning Outcome

0208phk

Q K
1. A
2. B
3. D
4, A
5. C
6. C
7. B -
8. B
LA
10. D
11. B
12. D
C =Cognitive Level 3 2
S =S .
core e
0301phk

August 29, 2002

C

AOCCRCRITDCcaQRCcaocarw

Organizers

CURRICULUM:

Vector Kinematics in Two Dimensions

and

Dynamics and Vector Dynamics

Work, Energy and Power

and

Momentum

Equilibrium

Circular Motion

and

Gravitation

Electrostatics

Electric Circuits

Electromagnetism

S

RN NDODRDNODDOD DN NN

BP DB WL N = e -

co

PLO

Cl
C4,7
DL, 3
C8,C4
D6; B2
El

ET7; A10
E2,7
E7,8,2
H4

H1

15, 1; B3
14

14

J8

Q

16.
17.
18.
19,
20.
2L
22,
23.
24.
25.
26.
27,
28
29,
30.

A

>mocn>pmm>o>-c>_o ®

Sub-Organizers

Multiple Choice = 60 marks

A B

C,D

K L
M, N
0,p

CCCcccRImaRIaQRCC M

wn

DN N ODDDNNDN DD DD

Q
=)

NN N NN A B

PLO

19

17

K6

K5

L6

M4, 7
N2; M7
M35

P2
04,5

06
]

P9
Pi1

February 25, 2003

~



PART B: Written Response

Q B C S co PLO

1. 1 u 7 1 B2,8

2. 2 H 9 2 F4,7,5
3. 3 U 7 3 H8, 10, 11
4, 4 U 7 4 J3,7

5. 5 U 7 5 L4

6. 6 U 7 6 Ml1, 10
7. 7 U 7 7 05; P1
8 8 H 5 1 AlO; B2
9. 9 H 4 3 H2,3

Written Response = 60 marks
Multiple Choice = 60 (30 questions)
Written Response = 60 (9 questions)
EXAMINATION TOTAL = 120 marks
LEGEND:

Q = Question Number
CO = Curriculum Organizer K = Keyed Response
PLO = Prescribed Leaming Qutcome

B = Score Box Number

C = Cognitive Level
S =Score

0301phk

7N
N

- February 25, 2003

Physics 12

June 2003 Provincial Examination

ANSWER KEY / SCORING GUIDE

CURRICULUM:
Organizers Sub-Organizers
Vector Kinematics in Two Dimensions A B
and
Dynamics and Vector Dynamics C,D
Work, Energy and Power E
and .
Momentum F,G
Equilibrium H
Circular Motion I
and
Gravitation J
Electrostatics K, L
Electric Circuits M, N
Electromagnetism o,P

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

0306phk

o]

AE>N>00Q0dwnaww

C

cgcaRcCcCcCoRARGOR

8§ €O PLO Q C § €O PLO

2 1 6. D K 2 4 3

2 1 1. ¢ U _ 2 .4 n

2 1 DK 2 s TUTURE

2 1 9. A U 2 5 L8

2 L 2. C...H 2.5 146
g 21, A K 2 6 M4; A10

2 2 2. D U 2 6 N2; M7

22 2. D _H 2 6 Ms, 7

2 2 24 B K 2 7 oeRTTT
R 25. B U 2 7 02

23 26. A U 2 7 04

2 3 H2,3 2. A U 2 7 06

23 HIL 2. C U 2 7 P1;04
20 4 IL3Al 2. B U 2 7 P5

2 4 173 3. B H 2 7 PS; M2

Muitiple Choice = 60 marks
-1- November 14, 2003
//.\\
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PART B: Written Response

. A Physics 12
, Q B C S co PLO . August 2003 Provincial Examination
1 1 U 7 1 D6 ANSWER KEY / SCORING GUIDE
2 2 U 7 2 G3;E7 ‘
3 3 U 7 3 H3
4 4 H 9 4 12' 8 \ CURRICULUM:
S 5 U 7 5 K8; L3 : Organizers Sub-Organizers
6 6 U 7 6 Ml11; N2 . L. X .
7 7 U 7 7 . P5 1. Vector Kinematics in Two Dimensions AB
. nd
8 8 H 5 1,2 Al0; B3 ana .
9 9 H 4 4 5 Dynamics and Vector Dynamics C,D
2. Work, Energy and Power E
and
Written Response = 60 marks Momentum F G
Equilibrium H
4. Circular Motion I
and
Multiple Choice = 60 (30 questions) Gravitation : : J
Written Response = 60 (9'questions) 5 5. Electrostatics ) K, L
EXAMINATION TOTAL = 120 marks : N Electric Circuits M. N
— ’ L V 7. Electromagnetism o,p
PART A: Multiple Choice (each question worth TWO marks)
Q K C S8 cCo PLO Q K C S Co PLO
L. A K 2 1 A8 6. A K 2 4 J;C2
2. A u 2 1 A7 17. B U 2 4 2
3. B U 2 1 B8 18 _C. H 2 4 yo8
.4 D_K 2 1 cs 9. C{ K 2 5 LLAl0
5. AJU 2 2 E7;C3 20. €l U 2 s L6
6. D K 2 2 F2 21 RJ U 2 5 L7
7. B U 2 2 F4 2. A U 2 6 M7; N2
8. B 0 2 2 F7 23 /p_ U 2 6 Mil1
5 B U 2 2 G3 24 B K 2 7 03
10. B K 2 3. Hl 25 D u. 2 7 04 .
‘ 1. C U 2 3 H8 26 B U 2 7 06
LEGEND: N .12 B H 2 3 HI 22D U 2 7  PILI3
Q = Question Number B = Score Box Number C = Cognitive Level &R D K 2 4 I 28, B U 2 7 05
CO = Curriculum Organizer K = Keyed Response S =Score 4. B U 2 4 4 2. C U 2 7 03; P6
PLO = Prescribed Learning Outcome ‘ 15. C U 2 4 14 30. A H 2 7 06
Multiple Choice = 60 marks
0306phk -2- November 14, 2003 0308phk . -1- L September 4, 2003

o
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PART B: Written Response

Q = Question Number
CO = Curriculum Organizer
PLO =Prescribed Leamning Outcome

B = Score Box Number
K = Keyed Response

Q B C S co PLO

L. 1 U 7 1 C8;D3,6
2. 2 U 7 2 El0

3. 3 U 7 3 H3

4. 4 U 7 4,2 18; 14

5. 5 u 7 5 14

6. 6 H 9 6 Mi11,7
7. 7 u 7 7,6 P5; M5
8 8 H 5 1,7 AlO; P1
9. 9 H 4 1 C8; D1

Written Response = 60 marks
Multiple Choice = 60 (30 questions)
Written Response = 60 (9 questions)
EXAMINATION TOTAL - = 120 marks
LEGEND:

C = Cognitive Level
S =Score

0308phk

N
~\-//

September 4, 2003

/
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Physics 12
January 2004 Provincial Examination

ANSWER KEY / SCORING GUIDE

Organizers

CURRICULUM:

Vector Kinematics in Two Dimensions

and

Dynamics and Vector Dynamics
Work, Energy and Power

and

Momentum
Equilibrivm
Circular Motion

and

Gravitation

Electrostatics
Electric Circuits

Electromagnetism

Sub-Organizers

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

Q K ¢C
. b K
22 B U
3. B U
4 A K
5. B U
6. A U
7. A U
8. C! K
9, D| U

0. B| U
. ¢/ H

.77 A K
3. ¢ U
4. B. H

5A K
041phk

S

BN NDNNDNND N NN

co

AR LWWLNRD RN - -

PLO

Al

A2

B8

C3
C3,7;D5
D5; C4
E2,7
F4,5;C3
F4; A10
G3

F4,7; A8..
H7

H5

HS

3

Q

—
*

ey

>ow>wo§coloo

]

.A-
i

>o>ww

Multiple Choice = 60 marks

-1-

AB

CD
E

F,G
H
1

J
K,L
M, N

cococcarRcaocococRAmCa kel

17
Q
(=]

PLO

VDNV RODRDODNDODNDND N
NN NN s BN
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PART B: Written Response

Q B c S -Co PLO

;. 1 U 7 1 D6, 4; ca

2 § U 7 2 E3,7

2 ; U 7 3 HI1,5

) ' U 7 4 J7,10

s 5 U 7 - 5 L2

6 3 U 7 6 MsS, 11

8. ; H 9 7 08,6,7
H 5 1,7 A10; 06

9, 9 H 4 13

Written Response = 60 marks

Multiple Choice = 60 (30 questions)
Written Response 60 (9 questions)
EXAMINATION TOTAL = 120 marks

L]

LEGEND:

Q = Question Number B = Score Box Number C = Cogpitive Level

CO = Curriculum Organizer K =Keyed Response S =Score
PLO = Prescribed Learning Outcome
041phk -2-

March 15, 2004

=]

SVo@ENALA WD~

——
W

S
0 w\U

Organizers Sub-Organizers

Vector Kinematics in Two Dimensions A,B

and

Dynamics and Vector Dynamics C,D

Work, Energy and Power E

and

Momentum F.G

Equilibrium H

Circular Motion I

and

Gravitation J

Electrostatics K, L

Electric Circuits: M,N

Electromagnetism o,P

PART A: Multiple Choice (each question worth TWO marks)
s CO PLO Q K (o} S
21 Al ' 6. D H 2
2 1 B3 17. B K 2
2 { B8; E7 18. B U 2
2 1 Cé 19. D, K 2
2 1 C4,8 200 D U 2
ED . 2. T K2
2 2 E6, 7 22, C U 2
2 2 E7, 8; D6 23. B H 2
2 2 E2, 10 : 2. D K 2
2 2 G3 25. A U 2
ED 2. B U 2

2 3 H2,3 27. A U 2
2 3 HS, 11 2. € U 2
2 4 14;52,8 - 2. C U 2
2 4 14; DS 300 B H 2

—
@

046phk

Physics 12

June 2004 Provincial Examination

ANSWER KEY / SCORING G_UIDE

[l
=

n:c>>mgcomo> =
ad
=

C

coogycRaCR®

ccacagc

CURRICULUM:

Multiple Choice = 60 marks

-1-

(@]
o

R R N I IR Y- MR- - VRV R

PLO

14; E8
J4
J6
L1

M7

Ml1

N2; M7
04

03

06

(023

PS5

P9 ‘
05;C7; D5

July 21,2004
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PART B: Written Response

Physics 12
Q B c S co PLO August 2004 Provincial Examination
1. 1 u 9 | C4,8; D4 ) ’ - ANSWER KEY / SCORING GUIDE ]
2. 2 U 7 2 G3 . '
3 3 U 7 3 HIL,S
4. 4 U 7 4 19, 10; 14 CURRICULUM:
5. 5 U ; 2 Iﬂfs N2 Organizers Sub-Organizers
. 6 U .75
3‘ 7 U 7 7.1 05;C7 1. Vector Kinematics in Two Dimensions A,B
8 8 H 5 1,3 A10, H4 and ) :
9. 9 H 4 5,1 K2, 8;C4 Dynamics and Vector Dynarics C,D
2. Work, Energy and Power E
and
Written Response = 60 marks Momentum "B.G
Equilibrium H
4. Circular Motion 1
and
Multiple Choice = 60 (30 questions) Gravitation I
Written Response = 60 (9 questions) 5. Electrostatics " K,L
EXAMINATION TOTAL = 120 marks Electric Circuits M, N
o ) : 7. Electromagnetism o,p
PART A: Multiple Choice (each question worth TWOQ marks)
Q K cC § cCo PLO Q K C S Co PLO
L. C K 2 1 C3 16. C K 2 4 J3
2. A U 2 1 C8; D5 17. B U 2 4 J2,3
3. C U 2 1 C4; D5 18.[ A ‘ U 2 4 16,7
4, A U 2 1 C4; B2 19.% D|" K 2 5 K4,8
5. B u 2 2 Ds, 6;C4 20, B! U 2 5 K5
6. C K 2 2 E6, 8 2L, €U 2 S L4
7. B U 2 2 E2,7,8 22, B K 2 6 M10, 11
8. D U 2 2 El10; A6 23. A U 2 6 MS, 6, 11
9. A H 2 2 E3, 8 24. D K 2 7 o7.L7
0. A K 2 3 HS5 25. D U 2 7 03
1. B U 2 3 H2,3 2. C U 2 7 06; 14
LEGEND 12. (1"\“ U 2 3 Hl1l 27, B u 2 7 P6
: _— 377" K 2 4 I3 2. C U 2 7 P9
Q = Question Number B =Score Box Number  C.= Cognitive Level 4 C U 2 4 14C8 29, A U 2 71 pu
CO = Curricutum Organizer K =Keyed Response § = Score 5. B- H 2 4 I4J2 . 3. D H 2 7 . P45
PLO = Prescribed Leamning Outcome
Multiple Choice = 60 marks
046phk -2- July 21,2004 048phk -1-

September 7, 2004
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PART B: Written Response

Q B

W oo 0t dWR
ORI AW -

Q

mTImCccocCcacaccac

s co PLO

7 1 B7,8

9 2 F7,2,4

7 3 HIL, 5

7 4 17, E8

7 5 L2,6

7 6 Ms, 6; N2
7 7 P5; M5

5 1,4 A10; 14
4 MII; N2

Written Response = 60 marks

Muitiple Choice = 60 (30 questions)
Written Response = 60 (9 questions)
EXAMINATION TOTAL = 120 marks

LEGEND:

Q = Question Number

CO = Curriculum Organizer

PLO = Prescribed Learning Outcome

B = Score Box Number
K = Keyed Response

€ =Cognitive Level
S =Score

048phk

September 7, 2004
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WRITTEN RESPONSE

ANSWEHL I ey

1. Two masses are connected by a light string over a frictionless mass
coefficient of friction of 0.27 between mass m, and the horizontal surface,

m =2.0kg

a) Draw and label a free body diagram showing the forces acting on mass m,.

less pulley. Thereisa

a) How much energy is transformed to heat?

2. A 170 kg cart and rider start from rest on a 20.0 m high incline,

¢ 2 marks

b) What is the acceleration of mass my?

a= %ﬁ . « 1 mark
= Mg-lmg « 34 marks
5 8N 07,0 k0.5 i
_ 4.0 kg(9.8 N/kg) - (0.27)(2.0 kg)(9.8 N/kg
- (2.0kg+4.0 kg) « Hmark
=5.7 m/s? 1 mark
001phk -3-

(5 marks)
AE=0
(2 marks)
. Ep = E, + Heat <= 2 marks
mgh =4 mv? + Heat « 1 mark
170(9.8)20.0 = 4 (170)16.02 + E,  « I mark
33320=21760+E,
- L16x10* J = B, 1 mark
(5 marks) [ b) What is the average force of friction acting on the cart? (2 marks)
£, = work done by friction
11560 = F,.d
. p, = 11560
“rrT e
Fr=193N
Fr=190N ¢ 2 marks
February 24, 2000 001phk -4-

C

February 24, 2000



3. A35kg traffic light is suspended from twb cables as shown in the diagram.,

Cable 1

=

Cable 2

L What is the tension in each of these cables?

(7 marks)

Component Method:

< 2 marks

IF, =0

T, cos50°= T, cos 30°

cos 30°
hi=T cos 50°

%F, = 0
Tisin50°+T, sin30°= 35(9.8)

( ) %;ggf)sin S0°+T; sin30°= 343

_ 343
L= 195503
T,= 224N

~ cos 30°
- T= 2242830
=302 N

001phk

February 24, 2000

Vector Method:

3 marks

sin 80° - sin 60°
TF T
T = Sn60° . .
1= 5me0° Y 14 marks
=0.879-35kg-9.8 m/s>

=3.0x10° N

F=mg=(35kg)(9.8N/kg) =343 N ¢ 1 mark

sin 80° - sin40°
[ Kb 14 marks
T,=22x10°N

001phlk

oe
~



4. A 5.0kg rock dropped néar the surface of Mars reaches 2 speed of 15m/s in 4.0 s,

a) What is the acceleration due to gravity near the surface of Mars?

(2 marks)

a=%¥ 1 mark
= 31—5(—) « 4 mark
=3.8m/s* <« }mark

OR

d=v,, xt

ave
=75x4=30m ¢} mark

V=vwl+2ad ¢ 1mark

152 = 2(a)(30)

a=3.8m/s’ 4 mark

L b) Mars has an average radius of 3.38 X 10% m. What is the mass of Mars?

¢ marl.<s‘)|

Fg = ’QMT""" < 1 mark
R
g = %Mf’ﬁ <« 1 mark
2
M= gg— & 1 mark
3.8x(3.38x10%)"
= 7 1 mark
6.67%10
=6.5x10% kg <1 mark
001phk -7-

C\

February 24, 2000

s
- L s mas SR SR BN

5. Acharge g of 30.0 uC is moved from point X to point Y.

fe 8.00 m >
@ 0,=+70.0pC » @& gq=+30.0uC
T (fixed) T x
3.00m a7

H(;w much work is done on the 30.0 nC charge? (1 pC =1x107% C) (7 marks)

W= AE 1 mark

= Epy -E, - 2 marks

= *q9_kQq < 1 mark

r, ry »

= 9.00x10°-70.0%107.30.0x 10" _ 9.00x10°.70.0 x 10~ -30.0 x 10-6

- 3.00 . 8.00 ¢ 2 marks

=(6.3-2.4)J

=397 ¢ 1 mark
001phk -8-

C |

Q\_______—

February 24, 2000
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6. The circuit shown consists of an 8.00 V battery
5.0 W. Assume that the light bulbs have a ¢

£=8.00V ! J‘

a) Ifacurrent of 1.50 A flows in the circuit, what is the internal resistance » of the baftery?

Lamp A

QR

and two light bulbs, Each light bulb dissipates
onstant resistance. Switch S is open.

'
t
|
1
'

@ Lamp B

I=150A

. b) The switch S is now closed. DELETED
Lamp A
€=8.00V! i
: i s Lamp B
r! :
, !
- —g =l
I=150A
Lamp A will now be (1 mark)
i) [B’ brighter,
(] the same brightness as before.
1 dimmer.
(Check one response.)
The battery’s terminal voltage will now be (1 mark)
iy (J greater than before.
{J  the same as before,
[@ iess than before.
(Check one response.)

4 marks)
Resistance Solution: Voltage Solution: Power Solution:
P=1IR P=1v Pr=1v
=1 k
Ry = L; Lsv 1 mar ~1.5(8)
Vears = 3.3V
5.0 =12W 1 mark
= Vierminat = 3.3%2
(1 50)2 terminel « 1 mark
<2220 1 mark Vierminat = 6.7 Prutne =2(5)=10 < 1 mark
g Vieminat = € = Ir 1 mark P,=12-10  « 1 mark
fr=F 6.7=8=15r
P =2W
_ 8.00 r=0.89 Q « 1 mark r=2
1.50 . P=1R
=533Q «1mark 5
=
nr= Re=2-(Ryy) 1.5
= 5.33-2(2.22) « 1 mark =0.89Q I mark
= 0.89 Q2 <1 mark
001phk

February 24, 2000

L ¢)  Using principles of physics, explain your answers to b). DELETED

&) mal@

Total circuit resistance decreases when the switch is closed. Therefore, the circuit current
increases, « 1 mark

Since P =I’R, the power dissipated by Lamp A increases and it will therefore be
brighter. « 1 mark

Siuce the circuit current has increased, the voltage drop across the internal resistance
increases and the terminal voltage drops. « I mark

001phk -10- February 24, 2000

)
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7. The diagram shows a coil with 25.windings and dimensions 0.15
perpendicular to a magnetic field of magnitude 0.60 T.

Before

If the coil rotates 90° in 4.17x1072 s s0 that its plane is now parallel to the magnetic field,

what average emf is induced during this time?

mby 0.20 m, Its plane is

After

€=-N % (ignore direction term) < 2 marks

_NxAd

€= At
_ ngcb'-tbz
- At

_Nx(0-BA)

At

_25%0.60%0.15%0.20
4.17%107

=10.8V

< 4 marks

=11V ¢ 1 mark

001phk -11-

"™
) _ : . )

(7 marks)

February 24, 2000

)

8.

A student plots the graph below, showing the kinetic energy E, of a motorbike versus the

square of its velocity v?.

20000
E M

10 0600

a) What is the slope of this graph?

200

400

VZ (mZ/SZ)

(2 marks)

AE,
lope = ——%
slope Aot

200007
400 mz./si

=50 J/m?*/s?
or 50 kg

& 2 marks

L

b) What does the slope represent?

Q@ marm

From the graph: E, = b?, . (E,‘ =50 v’) 1 mark

But E, = Lmv?, therefore the slope represents one half the mass of the

motorbike, ¢ | mark

001phk

S12-

February 24, 2000

C o



r

¢)" Using the axes below, sketch the graph of kinetic energy
motorbike, There is no need to plot any data points.

E, versus velocity v for this

(1 mark)

12%0)

001phk

/

v (m/s)

-13-

« 1 mark

February 24, 2000

9. A classmate insists a bdok cannot be held against a wall by pushing horizontally as shown ine
Diagram A. He insists that there must be a vertical force component, provided by pushing
against the book from below, as shown in Diagram B.

Diagram A Diagram B

Using principles of physics, show that the situation in Diagram A is reasonable, (4 marks)
A mormal force opposite to the applied force exists. i.e., Newton’s third law. « 1 mark .
Some friction force (Ff) exists, ¢« 1 mark
The friction force depends on the normal force. « 1 mark
With a sufficiently large enough applied force the friction force can oppose the force of
gravity, < 1 mark .

L END OF KEY j
00tphk

-14- February 24, 2000
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TJUNE 000
WRITTEN RESPONSE

AVSweR KEY

L. A 75 kg Olympic skier takes 20 s to reach a speed of 25 m/s from rest whils descending a

uniform 16° slope.

v

16°

What is the coefficient of friction between the skis and the slope surface?

(7 marks)

> d
<

a=

&

"

0
Nt S
mlg

w

=1.25 m/s? < 2 marks
ma = mg sin® — wmg cos 0
< 3 marks
a= gsin@-pg cosd
_gsinb-a
[V 2 0058 1 mark
_ 9.8 mys? -sin16° ~1.25 mys?
9.8 mys’ - cos16°
=0.15 ¢ 1 mark
006phk -3-

‘ \\ i
g o am— — -|amn [ A o ] L - L

July 20, 2000

2. Two steel pucks are moving as shown in the diagram. They collide inelastically.

Before Collision

After Collision

Py = mv
=4.2x1.8
= 7.6 kg-m/s
< 1 mark
pr = mpy
Py =12.7 kg-m/s
T = 55%2.3
=12.7kg-m/s
Method 1:
Cosine Law:
,82 ; o
2t =(p7)" +p? ~2prp, cos30
=12.77 +7.62 =2x12.7% 7.6 X cos 30°
P =519
P2 =519 =7.20 kg m/s - 3 marks
P _1.20kgmfs _
Vz_mz_ T3kg =5.5m/s 1 mark
006phk -4 -

.
Q
mas BER BB

July 20, 2000
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Sine Law:;

sin@ _ sin30°

7.6 7.2
sin6 = 7.6x7$i2n30°
: « 2 marks
sin® = 0,528
0=132°

v, = 5.5 m/s at 32°

Method 2; (one variation) -

myvy c0s 30°+m,v, cos8 = mpv’

4.2(1.8)cos 30°+1.3(v, ) c0s® = (4.2 +1.3)(2.3)

_4.69
27 cosB

myv; sin30°+m,v, sin6 = 0

4.2(1.8)sin30°+1.3(v, )sin6 = 0
2

v =291

27 5in
4.69 291
cos@ ~ sm@
sin@ _ 2.91
cos@ ~ 4.69
tan@ = 0.618

0= 32°

v = 4.69

27 cos3L.8

v, =5.5m/fs

006phk ' i -5.

& 1 mark
« 1 mark

1 mark

« 1 mark

< 1 mark

1 mark

1 mark

July 20, 2000

3. A uniform 6.0 m-long boom hasa mass of 55 kg. Itis kept in position by a restraining cable

attached three-quarters of the way along the boom.

Cable

Hinge

What is the tension in this cable when the boom supports a 150 kg mass as shown? (7 marks)

T

F

About the hinge:
Tt=0

Veable ~ Cmass ~ Cooom = 0

(T cos 20)(% -.6) ~(150(9.8) cos 50)(6) - (55(9.8) cos 50)(-21-6) =0

1 mark

<« 1 mark

¢ 4 marks

T=1600N <« 1 mark

006phk -6-

July 20, 2000
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- A space shuttle is placed in a circular orbit at an altitude of 3.00%10° m above Earth’s
N surface.

b) The space shuttle is then moved to a higher orbit in order to capture a satellite.

Original orbit

L a) What is the shuttle’s orbital speed?

(5 marks)
F,.=F, ¢~ 1 mark
m _\i - GMm
R 2 The shuttle’s speed in this new higher orbit will have to be
V= .GTM 2 marks : [ greater than in the lower orbit.
i [ less than in the lower otbit,
VEYTR i 7] thesame as in the lower orbit,
[6.67x 107 x 5,98 x10%* ' ' — ' (Check one response.) (1 mark)
— = 1 mark —_— ponse.
¥ 6.68x10°
v=773x10ms ¢ 1 mark
: L c) Using principles of physics, explain your answer to b). (3 marks)
As the space shuttle moves further away from the earth’s centre the force of gravity acting
on the shuttle decreases. Since the ceatripetal force is provided by the force of gravity, it
must decrease as well. < 2 marks
The smaller centripetal force generates a smaller centripetal acceleration <« 1 mark
‘which in turn requires a smaller orbital velocity. :
006phk -7- July 20, 2000

006phk July 20, 2000
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5. a) How much work is done in moving an electron from point X to point Y? (5 marks)
&l
electron Q=-50%x10"°C
X Y
L f«—0.50 m —>»} 1.00 m —
W ="AEp
¢ 2 mark:
_k0q_kg ’
n 41
9 -6 ~19 9 -6 -19
~9.0%10" x-5.0%x107° X ~1.60x10 _9.0x10° x—-5.0x10"° x-1.60x 10 « 2 marks
1.00 1.50
=2.4x107" ] 1 mark

L b) What is the potential difference between point X and point Y?

@2 mark?l

4
q

AV ===1.5x10*V 2 marks

Note: Both positive and negative answers will be accepted for b).

006phk ©l9.

6. A current of 1.50 A flows through the 40.0 £ resistor.

R =600

14 R =10.0Q

AWy

WA

I =1.50A

Ry=40.0Q

July 20, 2000

Ri=4.0Q
What is the potential difference of the power supply? (7 marks)
Vy=LR
=1.50(40.0) 2 marks
V,;=60.0V
V,=V,=60.0V
h=g=338=600a « 1 mark
L=+ =150+6.00=7.50 A  «1mark
V,=1LR,
¥, =17.50(6.0) 1 mark
V=45V
Vi=1LR,
= 7,50(4,0) ¢ 1 mark
V,=30V
Vi=Vy=V+V+V,
=45+60+30 1 mark
V, =135V
006phk -10- July 20, 2000

m’.



Alternate Solution:

006phk

Vs = LR
= 1.50(40.0)
- 2 marks
V,=60.0V
Vy=V,=60.0V
V, _60.0 :
Iz=~§21=m=6.00A « 1 mark -

L=I5+0=150+6.00=750 A ¢ 1mark

R = 1 _ 1
F—l_'__L 1 + 1
R, R, 40.07710.0
=8.00 Q2 < 2 marks
Rr=6.0Q+8.0Q+4.0Q
=18.0Q
Vo= (L)R)
1 mark
= (7.50)(18.0) =135V

<11~

™

/

July 20, 2000

4

.

i

a) Find the secondary voltage.

7. A transformer has 840 primary and 56 secondary windings. The primary coil is connected to a
110 V ac power supply which delivers a 0.30 A current to the transformer.

“

marks)

L.

VP NP

Y, .56 4 marks
Ti0 =330 4 mar
V,=73V

L b) Find the secondary current.

3

mm;s)—’

I, N,
o=
LN,
0.30 _ 56 = 3 marks
T %40
I =4.5A

006phk

-12-
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LS. The data table shows the velocity of a car duringa 5.0's interval, j b) Calculate the area bounded by the graph and the time axis between £ = 0.0 s and
t=5.0s:; (2 marks)
0.0 1.0 2.0 3.0 4.0 5.0 Area=4$(a+b)c
12 15 15 18 20 21
=85m « 2 marks
) Plot the data and draw a best-fit straight line. (2 marks) l
25 ¢) What does this area represent? a mar;’
v(m/s) :
The area represents the distanc (displacement) travelled by the car in the time
& =0tort=5s, :
20
“Metres” only « + mark
e
RIS
15 L
10 —
5
0
0.0 1.0 2.0 3.0 4.0 5.0
t(s)
006phk -13- July 20, 2000 006phk -14-

July 20, 2000
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WRITTEN RESPONS € AVSWER KEY
9. A mass is suspended by a string attached to a spring scale that initially reads 14 N as shown in 1. Anaircraft heads due south with a speed relative to the air of 44 m/s. Its resultant speed over
Diagram 1. ’ the ground is 47 m/s. The wind blows from the west.
Spring scale a) What is the speed of the wind? (4 marks)
Vp= 44 m/s Vog =47 m/s < 2 marks for diagram
Rope
Vag
Q Vit F Va6 = V6t
. ¢ 1 mark
The mass is pulled to the side and then released as shown in Diagram 2. 4% 4y, P = 4T
v =16.5m/s
v =17 m/s 1 mark
t b) What is the direction of the aircraft's path over the ground? a3 marki‘
cosa=%;- (—lémarks
As the mass passes point Q, how will the reading on the spring scale compare to the previous o= 20.6°
value of 14 N? Using principles of physics, explain your gnswer. (4 marks) = 21° eastof south
e, sErn
v? - 1 mark % mark
The reading will be greater than 14 N. (by T-) 1 mark or
69° south of east

Initially, the net force is zero, so the spring scale reads the weight of the mass. When

moving, there is a net (centripetal) force provided by the spring scale (tension in the rope) or

which exceeds the weight (force of gravity) of the mass so that the mass goes in a vertical o

. south 21°east
circle. < 3 marks .
_ END OF KEY
006phk -15- July 20, 2000 008phk : -3-

September 11, 2000
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2. A space vehicle made up of two parts is traveliing at 230 m/s as shown.
}—— 1200 kg l 450kg> —_—
v=230m/s
An explosion causes the 450 kg part to separate and travel with a final velocity of 280 m/s
as shown.
l-—lzookg I i450k> _
£ v=280m/s
a) What was the momentum of the space vehicle before the explosion? (2 marks)
p=mv
= (1200 +450)230

=3.8x10° kgm/s <« 2 marks

b) What was the magnitude of the impulse on the 1 200 kg part during the separation?

(3 marks)
Impulse = Ap
=P, -P, ¢~ 1 mark
= (450 % 280) - (450 % 230) «~ 1 mark
=2.3x10* N's 1 mark
008phic -4-

September 11, 2000

¢) Using principles of physics, explain what changes occur, if any, to the
i) momentum-of the system as a result of the explosion.

(2 imarks)

In an explosion, momentum must be conserved.

if) kinetic energy of the system as a result of the explosion.

(2 marks)

Since the explosion adds energy to the system, the system will gain kinetic energy.

008phk -5-

September 11, 2000



3. A uniform 1 200 kg steel girder is supported horizontally at its endpoints as shown in the
* diagram.

Container
Steel girder

Support A Support 8

{« 8.0 m-»}

24.0m >|

What are the upward forces at the girder end points when it is bearing 2 3 700 kg shipping
container 8.0 m from support A? (7 marks)

1 I

]

Fy

Pivot A (4 marks for first pivot calculation):

i, =T, ¢« 1 mark
Fole+Foly = Fyly
¢ 2 marks
3700(9.8)(8) +1200(9.8)(16) = F,(32)
2.90x10° +1.88x10° = F,(32)
1.49%10° N = F, 1 mark

Pivot B (3 marks for second pivot OR sum of forces):
' Felo+Fyly = F,L,

3700(9.8)(24) +1200(9.8)(16) = F((32) ¢ 2 marks
(8.70x10°)+(1.88x10°) = F,(32)
3.31x10*°N=F, <1 mark
008phk -6- September 11, 2000
C
M NN NS AN mEe SR NS

Forces:
Fo+Fy=F +Fy
3700(9.8)+1200(9.8) = F, + F; | ¢ 2 marks
(3.63%10%)+(1.18x10*) = F + F,

FiorFg= 1 mark

008phk

c

.

September 11, 2000
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4. A 4.00x10° kg object is lifted from the earth’s surface to an altitude of 3.2x10° m.

How much work does this require? : (7 marks)
(Diagram not to scale.)
R =6.38%10°m
R, = 6.38x10° m+3.2x10° m
=6.70x10° m « 1 mark
W= AE ¢ 1 mark
AEp = Ep, - Ep,
=:_@’1_"1_(_% 1 mark
R, R
-1t 24 3 -1, 2 3
- ~6.67x10 -5.98)(1(3 4.00x10° -6.67x10 5.98)(1(6) 4.00x 10 « 2 marks
6.70x10 6.38x10
=-2.38x10" J~(-2.50x10'! J) 1 mark
ABp=12x10"J « 1 mark

008phk

September 11, 2000

S. " A proton, initially at rest at point X, will have what speed at point Y? (7 marks)
+3.5%x10° C _ Proton

& ® i 2

Fixed charge X Y
o 1.0m } 2.0m J

AE=0Q
<1 mark
AE, =-AEp

By -Ey =E, -E,

%,hvzz_():ﬁgq_k_Qz « 3 marks

" r

= 9:0%10%-3.5%1075-1.6x107"% 9.0%10°-3.5%107%.1.6x1071°

1.0

_5.04x10"0  5.04x10718
= T 3

=5.04x107" ~1.68x107!S

$my? =3.36x1071S
${1.67x 107" }y? =3.36 107"

v=2.0x10°m/s «1mark

008phk

3.0

< 2 marks

September 11, 2000



6. What is the power dissipated in the 8.0 £ tesistor in the circuit as shown?

R=12.0Q

7 marlg‘

008phk

'\/\/\/ CRy=10080
R;=8.0Q
1 1 1
—— e o —
R R R
__1 +1
120780
R =4.8Q « 1 mark
R,=R,+R2+R”
=(12.0+10.0+4.8)
R =26.8Q 1 mark
_V, 80.0 _
1,—7{-—53.—5?—29946‘ ¢ 2 marks

V, = LR =2.99(12) =359V

Vy=1-R =2.99(10)=29.9V
=1k

¥ =80,0~-(35.9+29.9)

¢- 2 marks

« 1 mark

-10-

September 11, 2000

7.

a) How many windings does thé solenoid have?

The magnetic field at the centre of a solenoid of length 0.25 m is 1.2 X107 T. The current in
the windings is 7.5 A.

B=uo(¥)1

__Be
Bo-1

_ (1.2x10)(0.25)

" (4mx107)(7-5)

=318

=3.2x10%

¢~ 2 marks

(4 marks) |

b) Ifthe cross-sectional area of the solenoid is 8.5x 10~ m?, what is the flux through it?

(3 marks)

O = B4

=(1.2x10?)(8.5x107*)

=1.0x10~° Wb

008phk

1 mark
« 1 mark

¢« 1.mark

S11-

September 11, 2000



8. The graph shows the light energy E, emitted by a bulb versus time 1. 9. In your summer job with the Ministry of Transportation and Highways your supervisor has told
C you that street signs should no longer be suspended as shown in Diagram A. In order to save
money, he would prefer a shorter, perfectly horizontal cable, as shown in Diagram B.
E (J) S8 I '
48
=S
40
32
Diagram A Diagram B
24 .
Using principles of physics, argue that the situation in Diagram B is not reasonable. (4 marks)
16
8 To balauce the weight of the sign there must be an upward force. « 2 marks
In Diagram B there is no vertical component of the cable tension, and hence no upward
0 force to oppose the weight of the sign, « 2 marks
0.0 1.0 20 3.0 40 50 60 7.0 )
t(s)
a) Find the power output of the bulb. (2 marks)
_AE
P= E‘ < 1 mark »
=7.6 W « 1 mark
L b) If this bulb is 20% efficient, find the power delivered to the bulb. (3 marks)
P
=B =0.20
P, in
7.6
===0.20
P in
P,=38W ¢ 3 marks
END OF KEY ‘I
008phk -12- September 11, 2000 008phk -13-

September 11, 2000
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SWéR KE
WRITTEN pESPONSE AN Y
1. A 35N force applied at 21° to the horizontal is used to pull a mass as shown.
5N
[ S T O S ER IS
u=0.15
The coefficient of friction between the floor and the mass is 0.15.
a) Draw and label a free body diagram showing the forces acting on the mass. (2 marks)
Fy
F
« % mark for each vector
Fy
F&'
b) What is the acceleration of the mass? (5 marks)
a= E";—f‘- & 1 mark
Fog=F,—F, s/
=35Xc0821°~0.15(7.0% 9.8 ~35xsin21°) ¢ 4 marks
=32.68-8.41
F,, =243N
a= 274031(]; =3.5 m/s? « 1 mark
0101phk -3- February 23, 2001
7N

A 360 kg roller coaster car travelling at 18 m/s collides inelastically with a stationary 240 kg
car on a section of horizontal track as shown in the diagram below,

v=18 m/s

-

m =360kg m, =240kg

To what maximum height, 4, do the combined cars travel before rolling back down the hill?

(7 marks)

(Assume no friction.)
=
Vcomblned - m + m,
. 360-18
~ 360+ 240
=10.8 m/s < 3 marks
1 2
Ekcnmhlned - '2-mV
By conservation of energy:
mgh = —;-mv2 « 2 marks
2
h= 2
2g
_(10.8)°
7298
= 595m
=6.0m ¢ 2 marks
0101phk -4

February 23, 2001

bi



3. An object of mass, m, is suspended by two cords connected to a wall and to 2 5.0 kg block resting

on a table as shown.

A coefficient of friction of 0.47 exists between the 5.0 kg block and the table. What is the -
maximum mass, m, that can be hung from the cords before the 5.0 kg block begins to move?

i
i
[

Hi
H
i
£
i

§
h
i

T

Pl
fHEH
T
]

i
HAH

T
R
ity
it

3
h
G
st
ey
L

g==§§={§ i l§| :
ifatslaEzinty

(7 marks)
Fr
F = Fy
Fy
F, F
Fp=uFy
=0,47%5.0x9.8
=23 N ¢« 2 marks
R
£~ tan32°
__F
M& = @n3ze
< 4 marks
[ A
gXtan32°
m= 23
T 9.80xtan32°
m=3.8kg < 1 mark
010tphk -5- February 23, 2001

4. 2) Marshasamass of 6.37x10” kg and a radius of 3.43%10° m. What is the gravitational

field strength on its surface? (4 marks)
g= %'!- : + 2 marks ’
6.67x1074(6.37x10%)
= = 1 mark
(3.43x10°)
=3.61 N/kg « 1 mark

b) What thrust force must the rocket engine of a Martian lander exert if the 87.5 kg spacecraft

is to accelerate upwards at 1.20 m/s? as it leaves the surface of Mars?

(3 marks)

Fret =ma 1 mark
Fr-F,=ma
Fr—mg=ma %+ mark

Fr—871.5(3.61)=87.5(1.20) ¢ 1 mark

Fr=42IN < 4 mark

010tphk -6-

February 23, 2001
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5. Electric charges are arranged as shown in the diagram below. 6. In fhe circuit below, resistor R, dissipates 0.40 W. Resistors R, and R, are identical.

: ' - B=0.40W
Q =17.5x10"%C 0, ==-2.5x10"°C li\/\/\/
""""" ; R=10.0Q
] | :
fe—— 020m | 0.20m >| 2.0V ——
R, = Ry
What is the electric field (magnitude and direction) at point P midway between the charges?
(7 marks)
" M,
B=23 Ry=15.0Q
910 x10%-7.5%107% What is the resistance of R,? (7 marks)
= -—_._T._.
(0'620) . Key:
=1.69x10° N/C (right) 14 marks P= IR
kQ,
=X
= P P =I’R
~9.0x10% -2 5%107 .
(0.20)? I= (%)2 < 2 marks
=5.63%10° N/C (right) 1% marks L
. i
Er=E +E, < 2 marks — =(%(_))2
- 6 s
=1.69%10" N/C+5.63x10* N/C =0.20 A ]
=2.25%10° N/C (right) v, =IR
=2.3%x10° N/C (right) < 2 marks =0.2(10) 1 mark
=2V
Vi=1IR
=0.2(15) 1 mark
=3V
Vy=V,=12-V, -7,
! ¢ b } <1 mark
=7V
L=1 ¢ 1 mark
Vy= LR,
7=0.1R, 1 mark
R=70Q
0101phk -7- February 23, 2001 010tphk -8- ~ February 23, 2001
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Alternate Key:

P=1.R

o
il
=

P

o

2
]
ol

...
B
=

QO TN N
. (=

o

o

ot—

a3
=%
»>

SR

circuit

oo~

[=
|
[=

(=g

[}
o
bt
=3
o]

~ Ry =60.002~(10.0Q+15.0 Q)
=35.00
MR =R =2.35.0Q

=70.0Q

0101phk

¢« 2 marks

< 2 marks

< 2 marks

< 1 mark

7. a) Aproton moves with 2 speed of 3.6x10° m/s at right angles to a uniform 5.0 x 10~ T
magnetic field. What is the radius of curvature for the motion of the proton? (5 marks)

2

my
Fe="x
Fg=qvB
FC=FB

my _ (1.67x1077)(3.6x10%)

“B7” (5.0x107)(1.6x107)
R=75m

1 mark
« 1 mark
1 mark
1 mark

« 1 mark

b) - Describe the path of the proton in the magnetic field and use principles of physics to explain

the proton’s motion.

(4 marks)
The path is circular. < 1 mark ,
Moving charge in magnetic field produces a magnetic force. < 1 mark
. Force .L velocity. < 1 mark
This perpendicular force (acting on proton) produces circular motion. < 1 mark
0101phk -10- _ February 23, 2001
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8. During a motor vehicle accident an unbelted passenger expetienced a force which varied with
- time as shown on the graph.
Force vs. Time
25000
Force (N)
20 000
15 000
10 000
5000
0 -
0 0.10 0.20 0.30 0.40 0.50
: Time (s)
a) Calculate the area of the shaded region in the graph, ' (1 mark)
— two triangles: (0.075%25000)= 1875 N-s
=1900N-s ¢ 1mark
25000
Force (N)
20 000
15 000
10 000 )
5000
O -
0 005 0:10 0.15 0.20
Time (s)
0101phk -11- February 23, 200t
B

b) What does this area represent? (2 marks)

Impulse or change in momentum

¢) Ifthe passenger was weating a seatbelt properly, the maximum force would have been one
‘third the force experienced without the seatbelt. Sketch on the graph below how the force on
the belted passenger might have varied with time. (2 marks)

0101phk -12-

peak = +(25000) 8000 N« 1 mark

(but fora longer period of time)

area should be (about) the same 1 ‘mark

Force (N)

Time (s)

February 23, 2001



Geostationary satellites appear to remain stationary to an observer on Earth, Such satellites are
placed in orbit far above the equator.

Using principles of physics, explain why such satellites all have the same orbital radius.
(4 marks)

010tphk S13-

The period of such satellites must be 24 hours to remain stationary over one point. < 1 mark
The centripetal force is a gravitational force. ¢ 2 marks
For a period of 24 hours there is one orbital radius. < 1 mark

END OF KEY ‘l

February 23, 2001

-

TJune 200%
WLITTEN RESPONSE

ANSWER KEY

1. A 3.0 kg mass hangs at one end of a rope that is attached to a support on a child’s wagon
shown in the diagram. The wagon is pulled to the right. (You may ignore air resistance.)

rope

a) Draw and label a free body diagram showing the forces acting on the mass. 2

as

marks)

T

1 mark for each force (-% for labelling, -}- for direction drawn correcﬂy) )

Fy
b) What is the acceleration of the wagon? (3 marks)
F"L'I
F, T
F
o __8&
tan 76 T,
F,
Fnel = tan;G"
_3.0x9.8
" tan76°
=7.33N ¢~ 2 marks
oo
m
2133
T 3.0
a=2.4m/s? « 1 mark
0106phk -3- July 25, 2001
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¢) On the diagram below, sketch the position of the mass when the cart reaches a constant £
velocity of 6.5 m/s. (1 mark)

2500 kg

Vs=3.8 m/s

2. Sally is driving south in her 2 500 kg pickup truck at 3.8
i driving west in his 1 200 kg car at 4.5 mys.

The two vehicles lock together and slide over the wet parking lot. Find the speed and directioﬁ

m/s when she collides with Willy

of the damaged vehicles immediately after the collision. (7 marks)
. o . ) P = 5400 kg -m/s
d)  Using principles of physics, explain why the mass will be in this position. (3 marks)
) Constant velocity means acceleration = 0 (1 mark) . . o - 1 mark for momentums
. P, =9500 kg - m/s

o F,, =0 (1 mark) } v ! /.

. Sum of all vertical forces is zero 4

= Tension = F, (} mark)

= There is no horizontal force component, so the mass hangs straight down. (-} mark)

T (»’) =5 400% +9 5007 « 1 mark for addition
p’ =10900 kg-m/s < 2 marks for pythagorus
. 10 900 _ .
‘ V= (2500-+1200) =3.0 m/s & 1 mark for dividing by 3700
Fls'
tang = 9—@-
5400 « 1 mark
o = 60°
v =3.0mfs, 60°S of W - 1 mark )
0106phk -5- July 25, 2001
. 0106phk -4 - July 25, 2001
. ) 3 L 5
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as shown.

e

3. A uniform 12 kg beam of length 3.00 m holding a 45 kg mass is attached by a wire to a wall

‘What is the tension in the wire? (7 marks)
FE T
—_ F
~ 3.00m
0.80m
Fp F,
Tee =T, « 1 mark
2 marks 2 marks 1 mark
(T'xsin55°)%3.00 = ((12>< 9.8)x1.5)+(45><9.8 x 0.80) < 5 marks
Tx2.457=176.4+352.8
. 529.2
T= 5457 < 1 mark
T=2I15N
0106phk -6- July 25, 2001
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4. - An 884 kg satellite in orbit around a planet has a gravitational potential energy of —5.44 x10° J. {7 | 5. Electric charges 0, and Q, are arranged as shown in the diagram below.
The orbital radius of the satellite is 8.52 x 105 m and its speedis 7.84x10% m/s. ) % 6 ’
0 =75x10"C Q, =-2.5x10"°C
a) Whatis the mass of the planet? (3 marks) 13
: : | 020m fe— 0.15m »|
E,= —-—G—Ari"i 1 mark
. What is the electric potential at point P? 7 marks
_5.44x10° = _5:67x107" x M x 884 1} mark L ( )
8.52x10¢
kO,
M= 7.86x10% kg  } mark V=
_9.0x10°-7.5x10°°
(0:20 m+0.15 m)
=1.93x10° V & 2 marks
v,k
b) What is the kinetic energy of the satellite? (2 marks) T
(9.0%x10°)(-2.5%x10°* €)
E, = -;—mv2 « % mark (0‘15 m)
. . =-1.50x10° v + 2 marks
= = %(884)(7.84><103)2 —1mark . =
. V, =V +V,
=2.72x10"J 3 mark
x10 Caman =1.93x10° V+-1.50x10°V 2 marks
=4.3%x10°V < 1 mark
c) What is the total energy of the satellite? (2 marks)
Er=E.+E, : < 1 mark
=2.72x10" + (—5‘ 44 % 10”’) « 1 mark
=-2,72x10" J ) 1 mark
0106phk -7- July 25,2001 ‘ 0106phk -8- July 25, 2001
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6. The current through the 50.0 £ resistor in the circuit below is 0.14 A. . r b) Determine the power dissipated in the battery’s internal resistance. [v] mark;]
k=10.00 : “P=P-r « 1 mark
=(0.45)*.0.80
S R, =50.0Q 016 W _
£ | R, =33.00 I=0.14A§ R,=68.0Q . : =0. « L mark
r=0.80Q! : -
M G
a) Determine the emf of the battery. . (5 marks)
Vi=1IR _ 1
1t R, = T T
B RTR
=1L-R ;
=15.4Q < 4 mark
= 0.14-50.0
R, =R +R+r
=7.0V 1 mark f—
= 10.04+15.4+0.80 ’
I = ﬁ
R =262Q « 1 mark
A
3.0 LE=IR
=0.21A 4 mark
=0.45-26.2
Vi
L=t
TR =119V
_ 1.0
68. =12V 1 mark
=0.10A % mark
L= L+L+],
= 0.21+0.14+0.10
=0.45A ¢ 1 mark -’i\
0106phk -9. Tuly 25, 2001 0106phk -10- Tuly 25, 2001
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the solenoid.

Protons travelling at 2.2 x10° m/s enter at right angles to a magnetic field. The field is
produced by 2 0.16 m long solenoid. A current of 5.3 A flows through the 820 turns of wire of

a) What is the magnetic field in the solenoid?

(3 marks)

B=p 1 « 1 mark
(4 x1077)(820)(5.3) S mark

= (0.16) € R mar
B=3.4x102T + 1 mark

b) What is the radius of curvature of the proton beam in the magnetic field of the solenoid?

(4 marks)
Y F, = m: « 4 mark
Fg = Bgv « % mark '
2
B - mny
v r « 1 mark
F=nv
=54
1.67x10727)(2.2%10°
r=( — )( _19) « I mark
(3.4x107%)(1.6x107™)
r=6.8x107 m « 1 mark
0106phk -11- July 25, 2001

8. A rectangular loop is suspended by a spring scale between magnetic poles. The loop is
0.60 m wide by 0.120 m high.
As the current in the loop is varied, the readings of the spring scale and current are plotted
on a graph. )
; 60
— £
' 2 50
©
O
o 40 5
2 -
S 30
79
G 20 /
@
e
S 10
0 :
0 10 20 30 40 50 6.0
Current in Loop (A)
a) What is the weight, in newtons, of the loop? a marm
=1L5N
0106phk -12-

July 25, 2001
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b) What is the slope of the best fit line?

drawing a reasonable line through y-axis and to, or beyond, last point (1 mark)

%w.ss% or 0.58T-m (1 mark)

(2bma.rk;|

9. A student decides to investigate how electric field varies along the line connecting two positive

point charges. Charge Q, is greater than charge Q.

& , )

Using principles of physics, describe the electric field along the line from O to Q). (4 marks)

¢) What is the magnitude of the magnetic field?

(2 marks)

Since the best fit line is described by
Fecate = Fruag + Fy
Ercalz = BZ(I) + Fg
the slope equals B/ < 1 mark
~.0.58 = B(0.060) « % mark

B=9.7T ¢+ mark

0106phk -13- July 25, 2001

0106phic

The electric field initially points to the right and decreases as you move along the line,

At one point, closer to 0,, the electric field will be zero.
Past this point, the field is pointing to the left and increases.

L END OF KEY

_14-

July 25, 2001
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AUGUST 2004
WRITTEN RESPONSE

ANSWER KEY

1. A'0.50kg ball is thrown at 42° above the horizontal at 19 m/s from a stationary hot air balloon
25 m above the ground. )
_————
~
~
~
~
N
4
\
AN
\
\
\
\
\
\
\
Y
} Range >
‘What is the range? (7 marks)
v, = 19%cos42°=14.1 m/s
& 1 mark
v, = 19xsin42°=12.7 m/s
_ Y 127 _
lp= —j_——_9‘8_1.297s « lImark
4, A= :
o= ~af = -9.8(1.297)
=825m ¢« 1 mark
d,=25+8.25=33.25m 1 mark
2xd,
z‘,,=1}———’=,}2—x—&2—5—=2.605 < 1mark
a 9.8
4= 4,+4,=1297+2.60=3.90s ¢ 1 mark
.= v, xt=14.1%3.90 =55 m (Range) ¢ 2 marks
0108phk ’ -3- September 6, 2001

(; \\

2. A rocket motor, capable of generating a 24 N -s impulse, is attached to a stationary frictionless
3.0 kg cart. The rocket motor is ignited.

a) What will the velocity of the cart be immediately after the rocket motor burns out?

(3 marks)
Impulse = mAv ¢« 1 mark .
24=3.04v .~ Av=8.0m/s
The final velocity of the 3.0 kg cartis 8.0 m/s. ¢ 2 marks
b) What is the resulting kinetic energy of the cart? (2 marks)
1
E, = —2—mv2
=23.0-80  «lmark
=96J < 1 mark

¢) A frictionless cart of larger mass will end up with less kinetic energy when powered by
an identical rocket motor. Using principles of physics, explain this result. (4 marks)

Work is done on both carts. However, the lighter cart is travelling faster while the force

2 marks — {." 0 : .
is being applied .

2 marks — and therefore more work is being done on it while it travels the greater distance.

OR

The velocity change of each cart is inversely related to its mass. The heavier cart
2 marks — b
therefore has a smaller velocity change.

2 marks — The »* term will therefore dominate in the final kinetic energy.

0108phk ’ -4- September 6, 2001
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Frictionless

Beam 35°

3. A 24 kg beam of length 2.4 m leans against a smooth wall. A horizontal rope tied to the wall
and the beam holds the beam on a frictionless floor as shown.

A// Smooth wall

=
| N

Rope

a) Draw alabelled free-body diagram for the forces acting on the beam.

F,, Xsin55°x 2.4 = mg xsin35°%1.2

- 24x9.8xsin35°x1.2

F, sin55°% 2.4
~T=F, =8N
0108phk ’ -5-

« 1 mark
< 2 marks
« 1 mark

< 1 mark

4. A spacecraft of mass 470 kg rests on the surface of an asteroid of radius 1 400 m and mass
2.0x10" kg. How much energy must be expended so that the spacecraft may rise to a height
of 2 800 m above the su;face of the asteroid? _ (7 marks)
AE=E, -E, . « 2 marks
= (-.Gi'g'-')—(— ———GA;I'") : < 2 marks
_[_6:67x10"" x2.0x10" x 470 _{ _6.67x107" x2.0x102 x 470 2 mark
(1400 +2 800) 1400 s
= (-14.9)~(-44.8)
=29.97J
=307 1 mark
(2 marks)
- .
(5 marks) |
September 6, 2001 0108phk . -6- September 6, 2001
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5. - Abeam of electrons is directed to a region between oppositely charged parallel plates as shown in 6. A 12V battery transfers 33 C of charge to an external circuit in 7.5 s.
the diagram below.
a)  What current flows through the circuit? (2 marks)
| 0.12m >
EARE — =) /=2 < 1 mark
___________ £y / 2
O -------- B 0.020m
0V [ ] + EEL « 1 mark
- 5s o
=44A «1 k
0V 380V v mar
a) The electron beam is produced by accelerating electrons through an electric potential b) What is the resistance of the circuit? (2 marks)
difference of 380 V. What is the speed of the electrons as they leave the 380 V plate? ’ -
. (3 marks)
R= ? < 1 mark
AE, = AE,
12
=-= ¢ dmark
%mvz = Qv, 4.4 2
i
Ly=[20VY i : =2.7Q « 1lmark
[i— . n —
1 E
=(2«1.6x10“9-380)2 ' ' :
9.11x107! ¢) What is the power output of the battery? (2 marks)
=1.2x107 m/s < 3 marks
P=y.7 1 mark
. - . . = 12(4.4) 1 mark
b) What is the electrostatic force on electrons in the region between the horizontal plates
when they are connected to a 9.0 V potential difference? (4 marks)
- =53 W < 1 mark
\4
Epla/es =4
9.0 d) The external circuit is most likely to consist of
= 0.020 ‘
= 4.5%10% V/m ¢ 2 marks W abu.
O akettle.
~Fg=qE {7 acalculator.
- ~19 2 ' .
=1.6%1077-4,50x10° ¢ 2 marks (Check one response.) o (1 mark)
=7.2x107" N
0108phk ’ -7- September 6, 2001 0108phk ’ -8-

September 6, 2001
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l; As a compound bow was drawn back, the applied forces and displacements were recorded.

7. Anelectron travelling at 7.7 % 10% m/s enters at right angles into a uniform magnetic field.
Inside the field the path of the electron has a radius of 3.5x 1072 m.

(4 marks)

a) What is the magnitude of the magnetic field?

Fo=Fy
,”Vz=ﬁqv )
= 7Y «3 ks
B R mar|
(9.11><10‘“)(7.7x10‘)
N (1.6x10“9)(3.5x10‘2)
B=13x10"°T ¢ 1mark
FN) | 0 | 31 | 65 ] 84 | 122 | 160 { 186 | 180 | 175 | 184 | 180
dm) | 0 | 005| 010] 015|020 025 030 | 035 | 040 | 045 | 0.50

2 markﬂ

r a) Plot a force vs. displacement graph below.

If the magnetic field is produced at the centre of a solenoid by a current of 0.62 A, what is
(3 marks)

b)
the number of turns per unit length of the solenoid?
N 1 -
L ' B FN)
y__5 180
£ ol « 2 marks
__ 13xio? '
(4nx107)(0.62) 0+ . .
0.30 0.50
d(m
A7/= L6x10° turns/m ¢ 1mark (m)
¢
0108phk -10- September 6, 2001

September 6, 2001

0108phk
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( b) How much energy was stored in this compound bow? (3 marks)

Energy = W= area
27+36=631

0108phk ' -11- September 6, 2001

TN

s

9. Two identical light bulbs, wired in parallel to a battery, are equally bright. When one of the
bulbs burns out, however, the other bulb is observed to glow brighter. Using principles of
physics, explain why the battery causes the remaining bulb to glow more brightly. (4 marks)

When one of two bulbs, wired in paraliel to a battery, burns out, the _

resistance of the circuit increases. « 1 mark

This results in a smaller current being delivered by the battery.
« 1 mark

The internal resistance of the battery causes the terminal v.oltage to

increase, because /7 =E— /. < 1mark )
The bulb will now dissipate more power, because 7= % . ¢ 1 mark

(not in.isolation)

If the number of paths for current is reduced to one, the current
increases in the remaining path. « 1 mark

END OF KEY

0108phk ‘ -12-

< Any 4 for 4 marks

September 6, 2001
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TANVARY 2002 ANSWER KEY
WEITTEN RESPONSE
1. A 65N forceis appliied to a 5.0 kg object as shown.
65N
t=0.25
The coefficient of friction between the object ana the horizontal surface is 0.25.
a) Draw and label a free body diagram showing the forces acting on the object. (2 marks)

Fy
‘—E% < 2 marks
Fy

F F

(& markgl

el < 1 mark
wer = Fr— Fy 1 mark
= Fx _'J'FN

= Fcos25—p(F, +F,) ' <« 2'marks

Ij"__cosZS—u(Fg + Fsin 25)
= 65-c0525-0.25(5.0-9.8+ 65-5in 25)
=58.9-19.1

N

il
w W
oo o0

9.
9.

5.0

fl

s.a
= 8.0 m/s? « 1 mark

0201phk : -3-

March 4, 2002

travelling horizontally as shown.

2. A water slide is made so that swimmers, starting from rest at the top, leave the end of the slide

One person is observed to hit the water at a horizontal distance of 6.0 m from the end of the slide
0.45 s after leaving the slide. Ignore friction and air resistance.

a) From what vertical height, 4, did the person start? (5 marks)
v=2=80 _i33ms e 1mark
E =E, 1 mark
1 /2 _
3 74 = ;%/h < 2 marks
he 2t
=3z
_13.3°
~2x938
=9.1m « 1 mark
0201phk -4- March 4, 2002

hiZ



b) Another slide has the same vertical height, h, as the original slide, but has a much steeper
" slide angle.

Steeper slide

' Original slide ™, -

Fr

I I

s

The same person is observed to go down this steep slide. Using principles of physics,
explain how the new horizontal distance from the edge of the slide compares with the first
situation. The effects of friction and air resistance are negligible. (4 marks)

0201phk

The person should hit the water at the same distance (1 mark) as before since the vertical
height is the same in each case. The horizontal velocity (1 mark) will be the same

(Ep = Ek) and hence the person will follow the same path as before and land in the water
at the same distance. (2 marks)

March 4, 2002

TN

s/

/

I

3. . The crane shown in the diagram below is made up of a strut and a restraining cable. The strut is
uniform in cross section with a length of 6.0 m and a mass of 85 kg.

restraining cable

What is the tension in the restraining cable while the crane is supporting a 150 kg load?

(7 marks)
thlval =0
or X1, = %1, 1 mark
Tsin20,{= Wsind0 /s F, sind0- 3 marks
- F,sind0
Wsin40 + fﬁ;"—
T= S0 ) ¢ 1 mark
150:9.8sin 40 + 83-9:8 sin 40
= S0 <1 mark
_ 9454268
~ sin20
=3545N
=3.5x10° N + 1 mark
0201phk -6- March 4, 2002




4. What minimum energy is required to take a stationary 3.5x 10° kg satellite from the surface of 5. A 12V battery from a car is used to operate 2 65 W headlight.
the Earth and put it into a circular orbit with a radius of 6.88 x10° m and an orbital speed of o

7.61x10° m/s? (Ignore Earth’s rotation.)

1

Earbil = 'Q'Ep
=1(_GmM
=2 R . -
1 _6-67x107""(3.5x10%)(5.98 x10%)
T2 6.88%105
=-1.01x10" I 4 marks
GmM
Esulfau = TR
6.67x 10-”(3.5x103)(5.98x102‘)
B 6.38x10°
=-2.19x10" J « 1 mark
AE = E i~ Eqpice ¢ 1 mark
= (-—1.01x10”)—(—2.19x10”)
=1L17x10"J
=1.2x101J « 1 mark

0201phk ’ ’ -7-

(7 marks) a) How much energy Qoes the headlight use in 1.5 hours? (2 marks)
E=Pxt 4 mark
=65X1.5%3600 ¢ 1mark
=3.5x10%J 1 mark
b) What total charge passes through the headlight during this time? 3 marksﬂ
Q=éf~ « 1 mark Q=1 « 1 mark
s
= 351*213—] «2marks OR =(5.42 A)}(54005) <« 2 marks
=29000C 4 mark =29000C « 1 mark
¢). What is the total number of electrons that pass through the headlight during this
time period? (2 marks)
N= % < 1 mark
29 000
= ¢« 1 mark
1.6x107 ¢
=1.8x10% electrons
March 4, 2002 0201phk ' -8- March 4, 2002

xe



6. What is the potential difference across the 6.0 Q resistor in the circuit shown? (7 marks)

15.0Q

V=80V "o

— 1

W

— § ?.OQ

§ 6.00

W Wy

5.0Q 5.0Q

R, =15.0Q+6.0Q+9.0Q

=30.0Q <1 mark
% =700
R,=5.68 <1 mark
Ry =5.0+5.68

=10.68 <1 mark
[T=X_:=%=o,75 < 1 mark
V, =V =V

=8.0V-0.75%x5.0

=4.25 1 mark
1p=;_:=§'%=0.142 « 1 mark
Ve =1,R

=0.142x6.0

=085V « 1 mark

0201phk

- -, e T [ ] A ] . AEne——

March 4, 2002

e,

N,

7. A proton travelling at 2200 m/s enters a 0.15 T magnetic field perpendicularty,

a) Whatis the magnitude of the proton’s acceleration while travel

magnetic field?

ling through the

Fy=QuB

F=ma

QvB
m

_(Lex10°)2200)015)
T L0 :

a=

=3.2x10" mys?

1 mark
1 mark
¢ 1 mark
« % mark

« 1 mark

(4 marks)

b) What is the radius of the proton’s circular path while travelling through the magnetic field?

(3 marks)
V2 .
a== < 1 mark
2
r=— ¢ 1 mark
2200)
= ELZX—IO%m 4 mark
=1.5x10%m  « ! mark
0201phk -10- March 4, 2002
i
) N
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8. A constant voltage is applied to an electric motor being used to lift a series of masses onto a
truck. The current through the motor and its back emf are recorded for each different load. This

data is shown below.

1(A) Viaer (V)
1.5 98
3.5 34
5.0 76 .
6.0 70
8.0 54
a)  Plot the data on the graph below and draw the best fit straight line. (¢ markjl
100
Vback(v) =
50~
0 T T T T T T
0
0 5 1 1(A)
* plot 5 points: 1 mark
* draw best fit line: 1 mark

0201phk ’ ~11- March 4, 2002

l; b) Determine the magnitude of the slope of the line.

a mam

magnitude of slope = 6.3 V/A(Q)

AV _54-84
slope = 37 =35 < +'mark
_-30
T 43

=-6.67 X— (Q)(positive value ok) 4 mark

¢) What does the magnitude of the sldpe of this line represent? (¢ marksTl
resistance (or internal resistance ok) < 2 marks
“decreasing resistance”: -1
“change in resistance”: -1
“emf +/ - resistance”: —11
0201phk ’ -12- March 4, 2002

}’Z



9. Insports such as golf, tennis and baseball, a player exerts a force over a time interval on aball in
order to give it a high speed, as shown on the graph.

FIN)

HO)|
Players are instructed to “follow through® on their swing. A weaker player may not exert as
large a force but may give the ball a higher speed than a stronger player.

a). Sketch on the graph below how a weaker player can overcome the force handicap.
(1 mark)

F(N)

0 T

L b) Explain how the player can impart a greater impulse on a ball.

3 marksT]

By exerting a smaller force for a longer time, the weaker player may be able to deliver a greater
impulse to the ball.

L END OF KEY —i

0201phk ' -13-

March 4, 2002

JUNE 2002

MSWER_ KEY
WRITTEN RESPONSE

1. Aprojectile is launched towards a wall as'shown in the diagram below.

S .
Q//q. Pl
35°
< 40.0m N
With what velocity (magnitude and direction) does the projectile hit the wall? (7 marks)
de=v,-t V,
8
v, = v-cos35
. v,
= 25.co0835 ¢« 1 mark !
= 20.5 m/s
d,
=% vy
Ve 0 = tan l(_V:
= 40.0 -1 4.77
= 25-cos35 =tan '(0—5)
=1.95s —1mark =13° ‘ ¢~ 2 marks
Vyp = Vy tat
= 25:5in35+(-9.8:1.95) ¢ lmark
=-4.77 m/s « 1 mark
2,2 2
SVvi =S4 vyf
= (20.5)" +(—4.77)"
sove=21'mfs < 1 mark
0206phk -3- July 23,2002

C\) N



2. A 0.50 kg ball starting from position A which is 7.5 m above the ground, is projected down an

incline as shown. Friction produces 10.7 J of heat energy.

. The ball leaves the incline at position B travelling straight upward and reaches-a height of 13.0m

. above the floor before falling back down.

130m

What was the initial speed, v, at position A? Ignore air resistance. (7 marks)
Ery = Epyy ¢ 2 marks
Eg +Ep = Ep +E,

%mv2 +mgh, =mgh+E, 2 marks

%xO.SO(v2)+O.50x9‘8x7.5 =0.50%9.8x13%x+10.7 ¢ 1 mark
2 74.4-36.75
VT = T -1 mark
v =12 m/s « 1 mark
0206phk ' -4- Tuly 23,2002

3. The crane assembly shown in the diagram below consists of a uniform 4.0 m long 65 kg strut
and a restraining cable.

restraining cable

strut

What is the maximum weight W that can be supported by this crane if the maximum tension
that the restraining cable can withstand is 2400 N? The vertical rope is strong enough to support

any required load. (7 marks)
T erl'w;l =0 1
5 mark
or X1, = X1,
Wsin$0 4 F,-sin50- 4= Tsin70,/ « 41 marks
' F,sin 50
Tsin70-—£50°7
F = -
s sin50
2 400sin 70~ $3:2-85in30
= sin 50 « Lmark
_2255-244
= sin50
= 2626 N
=2.6x10° N < 1 mark
0206phk ' -5 July 23,2002



4. A space station of radius 90 m is rotating to simulate a gravitational field.

———

) ~What is the period of the space station’s rotation so that a 70 kg astronaut will experience-
a normal force by the outer wall equal to 60% of his weight on the surface of the earth?

(5 marks)
Free =ma, «— 1 mark
2
0.60 mg = m“Ti2 R
. < 3 marks
T2 _ 4752 (90)
7 0.60(9.8)

T=25g ¢ 1 mark ' ‘

b)  What would be the effect experienced by the astronaut if the space station rotated faster so
that the period of rotation was decreased? Explain your predicted effect. (4 marks)

The period is decreased and therefore the centripetal force increases (F, o< LZ). Since the

centripetal force is only provided by the normal force, the normal force on the astronaut

increases (Fy, is perceived as weight.)

0206phk . -6- July 23, 2002



5. What is the electric potential difference between points P and R due to the fixed point

charge Q? (7 marks)
P4\ '
*
o
%
»
R
®e=2.0x107C
L l«m 040 m ———s]
= ko
vV, = v
_(9.00x10°-2.0%10~7 2
= (—“050\) «— 2 marks
=3600V
- ko
Ve= %

[ Ox10920x10"7) « 2 marks

500 v
<AV, = Vo—Vg=4500~3600 ¢ 2marks

=1900 vV < 1 mark

0206phk ' -7

‘6. Each of the two cells shown is connected to an external 6.00 Q resistor.

Cell A

CellB

’»1:2_

)
¥
1
]

m
]
-

,,
1]
g

e=15v

w
<

§6.00Q

3
o]

t
§6.00.Q o

| 1r=025Q

1

t

T
b
1
t
1
I
1
t
1
¥

With supporting calculations, state which cell delivers the greater power to the 6.00 Q resistor.

(7 marks)
Cell A Cell B
-__¢& __ &
1"6.00+r < 1 mark 1"600+r < 1 mark
=13 _Ls
I=g5 I=g3
=0.23 < 1 mark : =0.24 < 1 mark
P =R P, =1IR
=0.23*%6.00 =0.24% x6.00
=032 W ¢ 1 mark =0.35W <1 mark

July 23, 2002

Therefore, cell B delivers more power. <1 mark

Note: Sig figs were ignored, since answer js not numerical. Also, units were ignored for the
same reason.

0206phk _ ’ -8- July 23,2002

¢



time intervals. This data is shown below.

8. As aformula one race car accelerates uniforml

y from rest, its momentum is recorded at regular

Time (s) plkg-m/s) -.
0.50 3800
1.0 - 8300
1.5 11 500
2.0 16 800
2.5 19 000

L a) Plotthe data on the graph below and draw the best fit straight line.

@2 mark;’

20000 .
®
p (kg-mfs) §
T /e
10 000 -
1 e )
0 T T T T T T T 1
0 1.0 2.0
Time (s)
0206phk -10-
N

July 23, 2002

Oy

r b) Determine the slope of the line (include units).

(i marm

slope = 8 000 kg-m/s®> or 8 000 N

@ ma@l

c) - What does the slope of this line repfesent?

" the net force on the car

0206phk

-11-

TN

July 23,2002
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9. A steel rod passes through a region where a magnetic field exists.

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

The rod slows as it passes through the magnetic field. Using principles of physics, explain why

this happens. (4 marks)

As the rod passes through the magnetic field the free charges within it experience a magnetic
force. ¢~ 1mark This force moves the charges along therod . < 1 mark As the charges
begin to move along the rod they experience another magnetic force. « 1 mark This second
force is directed against the motion of the rod . « 1 mark

0206phk ’ -12- July 23,2002

. WRITTEN RESPON S'T=
1. Two masses are connected by a light string passing across a frictionless pulley as shown in the
diagram below. The coefficient of friction between mass rmy and the horizontal surface is 0.35,
my =1.50 kg
0.3 71, = 0.80 kg
a) Draw and label a free body diagram showing the forces acting on mass m;. (2 marks) |
Fy
F, : T
<~ 2 marks
FE‘
0208phk ' -3- ) August 29, 2002

2e



L b)  What is the tension in the connecting string?

6] markﬂ

T—Ff =ma
Fpe =T = mya

Combining:

Fy, - F,

a=—2__1 <= 2 marks

m +m,

_ mg-pumg
™ +m,
. 0.80-9.8-0.35-1.50-9.8'
1.50+0.80

= 1.2 m/s? <« 1 mark
Substituting:
T=ma+ Fy
=1.50-1.2+0.35-1.50-9.8

=69N <« 2 marks

0208phk ) -4-

August 29, 2002

2. A3.00 kg object initially at rest explodes into three fragments as shown in the diagram below.
20 m/s west : /
130 kg
15 m/s south
What are the speed and direction of the 0.80 kg fragment? (7 marks)
P 15-1.30 = 19.5 kg m/s
< 3 marks
9
20-0.90 = 18 kg- m/s
P’ =182 +19.5
P=26.5kg m/s < 1mark
v=L£
m
_26.5
0.80
=33m/s < 1 mark
~1719.5
0 = tan (T)
=47° < 2 marks
0208phk - -5- August 29, 2002

l’ZZ
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- — - : ) 4. A 720 kg communication satellite is in synchronous orbit around the planet Mars. This synchronous
3. A uniform 2.4 m beam RQ has a mass of 3.0 kg. The beam is hinged at Q and held in place by a o orbit matches the period of rotation so that the satellite appears to be stationary over a position on the
horizontal cord attached atR. A 5.0 kg mass is suspended 0.50 m from R.

equator of Mars. What is the orbital radius of this satellite? i (7 marks)

Planetary Data for Mars

Mass:  6.42x10%kg :

Period of rotation:  8.86 x 10%s

(7 marks) F = ma,
F= GI':ZM < 1 mark
2
F. o mAnR <« 1 mark
& T?.
2
GZ'ZM = m‘;’; R < 2 marks
GMT?
R3
— 4x? )
-11 23 4
o (6.67x1071")(6.42 x 10%)(8.86 x 10¢) 2 marke
47?
¥ =0 R=2.0x10"m 1 mark
Ercw = Ercrw -— 1'%' marks
Q ('
Tsin352.4 = F, -sin55-1.9+ F,, sin55-1.2
Tsin35-2.4 = 5.0-9.8-5in55-1.9+3.0-9.8-sin 55-1.2 « 44 marks
T= 5.0-9.8-5in55:1.9+3.0-9.8-sin55-1.2
. sin35-2.4
=76 N < 1 mark
: 0208ph T -7-
0208phk -6- August 29, 2002 O8phk August 29, 2002
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5. A helium nucleus having twice the charge and four times the mass of a proton is travelling with

6. How much energy does the 6.0 Q resistor dissipate in 15 seconds in the circuit shown?
high velocity when it enters a set of charged plates as shown.

(7 marks)

oV — _ — P 15.0Q

Helium nucleus T /V\/\f
R | |

0.12m

210V O — . -

‘ V=120V — § 9.0Q §6.0Q
|
| 030m > : '

&)  Find the magnitude of the acceleration of the helium nucleus due to these plates. (5 marks)

F 4 50Q
a=m F=qE E=7 .
1_1 .1
a=% 3 marks K ~90%%0
2x1.6%107% x 230 R,=3.6 <1 mark
- — . «—1 k
4x167x107 x0.12 mar

Rp=Rs+R,+Rs
=9.2x 10" mys? < 1 mark

=15.0+3.6+5.0

=23.6Q -1 mark

Vr 12,0
: Y ALY A =21, 4
b) A proton travelling at the same velocity as the helium nucleus is then sent through these T R 236

same plates. Explain, using principles of physics, why the acceleration of the proton is : =0.508 A «— 1 mark
larger than that of the helium nucleus. (4 marks) ’

. _ V= Vr=V;5-Vs
A proton has one quarter of the mass and one half of the charge of a helium nucleus. < 2 marks

i =12.0-0.51x15.0-0.51x5.
The proton will have twice the acceleration of the helium nucleus: a « —:111— < 2 marks ’ 0 x 3-0 51x35.0

=183V < 2 marks
=0.305 A <« 1 mark

=1.83%0.305x15
=8.47J <1 mark
0208phk ) -8-

August 29, 2002 0208phi -9- August 29, 2002
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7. The single square loop of copper wire with a resistance of 0.20 Q has a current of 0.30 A due
to a continuously increasing magnetic field.

|<_ 0.50 m—>

r=020Q

At what rate, in T/s, is the magnetic field increasing?

‘B
L] L]
YI-0.30A
. L

(7 marks)

£=1IR
€ = 0.30(0.20)
€ =0.060V < 2 marks
0.50%(B, - B,)
0.060 = ——L— 2 marks
t
0.060 = OL(AB) < 1 mark
At
28 .24y « 2 marks
At ,
0208phk

-10-

August 29, 2002

8. The first colonists on Mars conduct a

physics experiment by dropping a small mass (from rest)

and recording its displacement at regular time intervals. This data is shown below.

d (m) t(s) £(s?)
030 0.40 0.16
0.60 0.60 0.36
1.20 080 0.64
1.80 1.00 1.00
270 1.20 1.44

a)  Plot a graph of displacement versus time squared and draw the best fit straight line.

(2 marks)

d(m)

0208phk

-11-

August 29, 2002
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- 9. Identical blocks are placed on inclines as shown.
[ b) Determine the slope of the line. (2 marks) . - 1

1 The coefficients of friction between the blocks
and the inclined surfaces are identical,

slope = 1.9 m/s?

L ©) Based on this experiment, what is the acceleration due to gravity on Mars? (1 mark)

Both blocks are then pushed to the top of each incline at the same constant speed. Using
principles of physics, explain which block required more work to reach the top of the incline.
=3.8 m/s? ’ .

(4 marks)

Work = Force x Distance (1 mark). To move either block up the ramp, friction must be
overcome. In the case of block B, the force of friction is greater (1 mark) and the distance is
longer (1 mark). Therefore more work is done moving block B to the top of the ramp (1 mark).

END OF KEY

. 0208phk ' -13- August 29, 2002
0208phk -12- August 29, 2002
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- JAMVARY 2003
WRITTEN RESPONSE

ANSweER KEY

1. A blue ball rolls off the cliff shown below at 10 m/s and hits the ground with a speed of 30 mi/s.

(4 marks)
v
v !
s 30 < I mark
Ve 10
v},f2 = vfz - vx2 < 2marks
2 2 102
vy =30"-10
vy =-283 m/s < %mark for magnitude, %mark for direction
[ b) How high (k) is the cliff? (3 marks)

v =v,+2a)d, < 2marks

-28.3 = 0" +2(-9.8)d,

d,=-409m « 1 mark
~h=41m
0301phk -3-

2..a)  A0.120 kg ball travelling at 11.0 m/s impacts a solid massive steel wall. The ball bounces
straight back at 8.9 m/s.

Befonje After

— o

v=89mfs

-

v=110 m/s

If the ball was in contact with the steel wall for 0.17 s, what is the magnitude-of the force

February 25, 2003

that the steel wall imparted on the ball? (5 marks)
Impulse = change in momentum - <~ 1 mark
Fxt=my, -my, <= 2marks
F =MV, =V

t

p o 0120x(-89)-0.120x(11.0) Lmark
} 0.17
_—2.388

0.17

F=14N <« lmark
0301phk -4- ) February 25, 2003
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b) An identical ball with the same initial speed as in part a) is then thrown towards a glass
window. The glass window cracks and the ball stops in 0.17 s.

Using principles of physics, explain which ball, from part a) or part b), experiences the
greater force. (4 marks)

The force experienced is equal to the rate of change in momentum. (Ap/At) (1 mark)
Since both collisions occur in the same time the greater force is experienced by the ball
experiencing the greater change in momentum. (2 marks)

The ball in part a) experienced a larger change in momentum as it changed direction,
(1 mark)

0301phk ~5- . February 25, 2003

3. The 8.0 m uniform beam shown below, suspended horizontally by two ropes, has a mass

of 75 kg.

rope 1 ;7 \

rope 2
%

e

DS
1«2.0m>|

I 80m ]

Determine the tension in rope 1 and the tension in rope 2.

(7 marks)

21 =0=~Fp, cos30°(6.0) + 75(9.8)(2.0)

Fr;=2.8x10* N <« 4marks

3F, = 0=-75(9.8)+283c0530° + Fr, sin74°

Fp, =5.1x102 N < 3marks

0301phk : _6-

February 25, 2003
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4. A 12 000 kg spaceship is 7.2 x10° m from the centre of a planet that has a mass of

5.1x10% kg.

72x10°m

M=51x10% kg

The spaceship gains 9.0x 10" J of kinetic energy as it falls to the planet’s surface. What is the

radius of this planet? (7 marks)
E,=E, +E, <1 mark
Epz = Em ~E,
_9%=_%_Ek <1 mark
'2 1
=11 25 11 25
—6.67x10™ x 21x10 x12000 -6.67x10 7><25.11>(;310 x12000 oo ot o R
2 L X
19
4082107 _ 5 6695 %10 - 9.0 x 10"
R,
i9
—4082x107 _ g 567x10" 1 mark
2
-4.082x10°
-9.567 x 10"
43x10'm=R, < 1mark
0301phk -7- February 25, 2003

fixed 5.0%107 C charge.

5. A proton, accelerated from rest through a potential difference of 1.2 x 10 V, is directed at a

12000V oV
(Diagram not to scale.)
a) What s the speed of the proton as it leavés the parallel plates? e} marks)
Ey=AE, < 1mark
%mv2 =qAV < 1mark
e 29AV
m
-19 :
, 2[16x1077)(12000)
- Vie————"——— < lmark
- 1.67x10
v=15x10% m/s < 1mark

@3 marks)—l

b) What is the distance d from the fixed charge when the proton is stopped?
AE, =AE, <« 1 mark
gAvV = Z“;Q—Q < 1mark
ko
AV
(9:0x10°)(5.0x10°) L
- 12000 ymark
R=38m . < Lmark

0301phk -8-

February 25, 2003

(QV
W



6. The terminal voltage of the battery is 5.8 V. 7. A rectangular wire loop with a resistance of 0.60 Q is pulled out of a magnetic field at 7.0 m/s

: as shown in the diagram.
8.0Q : ’

W\/ . e }<0.20 m~>|

x x x x B=035T

» x | x x| x
§1IQ 16Q

a) What is the emf of this battery?

(6 marks)
Ll 1 l Y
Ru—11+16 R=0.60Q
v=7.0mfs
Ry =65Q <= 1mark ’
a) What is the current in the loop? (5 marks)
external Ry =6.5Q+8.0Q
€= Biv
) external Ry =14.5Q < 1 mark
. . : : 1
— v _— £=035x020x7 < 25 marks
I, ==t < 1 mark
R, :
5.8 E=049V
14.5 ) . £
I,=040 A < 1 mark (I)?49 . - 2_;: marks
VeEIr 1 mark = 060" 0.82 A (1 mark)
=£- 1
5.8 =£-0.40(1.0) L mark
E=62V <« %mark
b) What is the direction of the current in the loop? @ marks)—|
b) What is the effect on the emf of the battery when switch S is opened? (1 mark)
. M clockwise
no effect
D counter-clockwise
0301phk -9- February 25, 2003 ’ 03qlphk -10- f‘ebruary 25,2003
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Ii. The following data is collected in a kinematics experiment using a toy car. . ]

L b) What is the displacement of the toy car from ¢t=0 to +=0.90s? (2 marks) ]

t(s) 020 | 0.30 | 040 | 0.50 | 0.60 | 0.70 | 0.80 | 0.90 Axé%(0.12+1.20)(_0.90s)

v(m/s) | 035 | 046 | 059 | 0.70 | 0.83 | 094 | 110 | 118

=059 m
a) Plot the dataon a v vs. £ graph and extrapolate your line back to £ =0. @ marks?'

1.2 T TTTT T T Y
— A 0 L O I { W
{ T A R B ; 1
]
=Y

c) What does the y-intercept of the graph represent? @ markﬂ
initial speed of the car

0 0.20 0.40 0.60 0.80 1.0

0301phk -11- February 25, 2003 0301phk ’ -12- February 25, 2003
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JUNE 2003

ANSWER KEY
WEITTEN RESPONSE

9. A mass suspended by two ropes is shown below. It is noticed that for any angle 6 used for

1. A2.2kgcan of paintis pro;ectcd up an inclined plane with an initial vclocxty of 15 m/s as
rope 2, the tension in rope 2 is always greater than the tension in rope 1.

shown below.

a) Determine the magnitude of the force due to friction which acts on the paint can as it slides

. . . .. up the incline. 2 mark:
Using principles of physics, explain why this is the case. (4 marks) p the Inctine ( rks)

Fp =0.15(22)-9.8-cos34° ¢ 1mark
Rope 1 always has a tension equal to only the horizontal component of rope 2, whereas
rope 2 (1 mark) also has a vertical component equal to the weight of the mass. (1 mark) Fp=268N <=1 mark
These 2 conditions require the T, to be larger than 7;. (2 marks)

=27N
I b) Determine the magnitude of the net force on the paint can as it slides up the incline.
—_ — (3 marks)
Fnel=Fg“+Ffr
Fpy=22(9.8)-5in34°+2.68 ¢ 2 marks
Fpe=147N 1 mark
=I5N
¢) Determine how far the paint can slides up the incline before stopping. (2 marks)
V= voz +2ad
0% =152 +2( ;427] 4 lmark
END OF KEY d=168m « 1 mark
=17m
0301phk -13- February 25, 2003 0306phk -3- November 14, 2003
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2. A 6.0kg ball having a kinetic energy of 192 J was travelling dtie east when it underwent an

oblique collision with a stationary 2.3 kg ball. The 2.3 kg ball travelled at 3.6 m/s at an angle
of 47° north of east after the collision.

(Diagram not to scale.)
* What was the velocity (magnitude and direction) of the 6.0 kg ball after the collision? (7 marks)

0306phk ) -4-

November 14, 2003

E,‘=lmvz
2

192]:—;—x6.OXV2

g =my
=6.0 % 8.0 1
=48kg.mfs ¢ 5 mark

P =0, + " =2 p, X p, X cos O

=48 +8.28 ~2x 48828 xc0s 47° < 1 mark

P =428kg-m/s < 1mark

1
A
_ 428
6.0
=T.1mfs < 1 mark
sin6 _ sin47°
8.28 42.8
6=8.1 ¢ lmark
~v=T1m/sat8.1°Sof E
0306phk

OR

E,= %mv2 ‘
192]$%x6.0xv2

(2x192 .
60

80ms=v ¢ 2marks

Momentum is conserved - < 1mark
P, iniia) = (6)(8) =
P(final) = 48« % mark

gz mark

Q\

\ 8.285in 47°=6.06
A

8.28c0s47°=5.65

‘ l
(424 ) +(6.06)' =428 <1 mark
428=6v

v=71m/s « 1mark

6.06
424

6=8.14° Sof E
——

tang =

1 mark

November 14, 2003

(o
W



3. A wrecking ball is suspended by two cables as shown below. If the tension in cable 2is 4. A 32x10* kg spacecraft is in a circular orbit of radius 6.68x10° m around the earth.

12 000 N, what is the weight of the wrecking ball? (7 marks)
) - Lo
i
1
1
1209
)
L]
L cable 2
a) Calculate the period of this spacecraft. 5 ks
cable 1 ) p P (5 marks)
F,=F, < 1 mark
m4n’R _ GMm
OR T = —-RE—‘ < 2 marks
7= fﬂri
EF,=0 ] GM
2 6\
T, =12 000sin20° axn” x(6.68x10°)
. . . = =1l 57 < 1mark
T, =4100 6.67x107" " x5.98%x10
. * ¢ < 31 marks ) , : T=5430s =5400s « 1 mark
«- 4 marks for diagram T, =T, =4100 —_— .
T,,=4100tan 30° b) If this spacecraft is then placed into an orbit of the same radius around the moon,
T,,=2370
EF,=0
T,, =12 000cos 20°
R=6.68%10°m
T,,=11300
—-——12.0103015=———-. F510° < 2 marks 5,+F, =0, 37 marks ————
s s F =11300-2370 explain how and why the period of this spacecraft would be different than when it was
F,=8900N ¢ 1mark ¢ orbiting the earth, (4 marks)
F,=8900N
- The moon has a smaller mass than that of the earth. This will produce longer periods around the
moon when a satellite is placed at an equal orbital radius. |, L) (4 marks)
M
OR The gravitational field strength is smaller which means that the centripetal
acceleration is smaller. Therefore the spacecraft has to travel slower-and therefore has a
longer period. (4 marks) )
0306phk -6- November 14, 2003 0306phk -7- November 14, 2003
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5. Electrons with a speed of 3.3%10” m/s are directed between charged parallei plates

as shown.

oV [

N

electron

E

156V

a) What are the magnitude and direction of the electrostatic force on the electron while it is

between the plates?

T

24%x10%° m

b

F=gE « 1 mark
= q(%) <« 1 mark
=(1.6%107 C) —1—56—\_’2— <« 1 mark

24%10~ m

F=104x10"N <1 mark

downward « 1 mark

(5 marks)

b) What is the magnitude of the acceleration of the electron while it is between the plates?

(2 marks)

F
a=-—"
m
_ 1.04x10" N
9.11x10™ kg

a=1.1x10" m/s’ ¢ 2marks

0306phk - 8.

November 14, 2003

D

6. The potential difference across the 10 Q resistor is 7.1 V.

71V
10Q

§259

(4 marks)

I1=071A «{mark

1 1,1
R, 12125
R, =8.1Q 1 mark
Vi =R,
=0.71(8.1)

V=576 V  «1mark

4 mark

Py=13W &1 mark

0306phk ' -9-

November 14, 2003

~
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b) What is the internal resistance of the battery?

)

’.\/ ‘\”" .
AE N S S SaE Aan S A SN S AEEE Ak s

(3 marks) 7. A 420-tum rectangular coil is positioned as shown in a 0.14 T magnetic field.
V= IR, et T
=0.71(18.1)=129V « 1mark ' ‘T' B e I
V=E-I(r) « 1 mark 0.050 m 1’\
L] L] L) L] 4 L] . .
12.9=15.0~-0.71r ¢~ 1 mark l O O T T
420 turns
r=30Q 1 mark ot
f€——— 0.080 m —>{
The magnetic field strength is increased over a 0.20 s interval, inducing an average emf of
1.8 V in the coil. What is the final magnetic field strength? (7 marks)
£=NA® < 1 mark
At
_E ANt
AD= N
aB-a=EAN « 1 mark
N
— — AB= _N.-Ai{ v 1 mark
1.8-0.20
= ———)— <« 2 marks
420-{0.050-0.080)
=021T
< B;—B;=021
~B;=021+B,
=0.21+0.14
=035T « 2 marks
. 0306phk -10- November 14, 2003 0306phk _11- November 14, 2003
/ﬁ\ BN
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8. A small toy caris placed in a spring-loaded launcher. , b)  Calculate the area under this graph from distance=0.0 m to distance=0.080 m. (2 marks) l
. . .
Y Area= %~0.080- 30.0
The force needed to compress the spring is recorded as a function of distance, =127 « 2 marks
L a) Plota graph of force vs. distance using the data table shown. (2 marks)
Force (N) Distance (m)
7.5 0.020
132 0.035 ¢) What does this area represent? a mark)]
14.8 0.040
19.1 0.050 Work done on the spring, energy stored in spring <1 mark
23.0 0.060
29.5 0.080
30 o
z
8
s 25 —_
20
15 Ar oA
10
5
0
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Distance (m)
0306phk - -12- November 14, 2003 0306phic -13-

November 14, 2003
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AVGUST 2003 ANSWER KEY
WRITTEN RLESPONSE

9.  During a roller coaster ride, the riders move through two loops, the second being one-half the : 1.

radius of the first. The riders, however, travel at the same speed at the top of each of these two
loops.

Determine the acceleration of the system of masses shown below when it is released. (7 marks)

v
-
B

‘fokg;

Using principles of physics, explain why the riders would experience a greater normal force at

the top of the second smaller loop than at the top of the first larger loop. (4 marks)
F,, =10(9.8)—6.0(9.8)sin36°—0.22(6.0)9.8c0s36°  « 3 marks
j F.,=530N < 1 mark
The centripetal force is the sum of the normal force and the force of gravity on the riders
(1 mark). Since the radius decreases while the velocity does not change in the smaller loop 53.0= (10 * 6'0)” '  2marks
the centripetal force must increase (FE o< %J (2 marks). The normal force must increase to _ a=33m/ s 1 mark
provide a greater centripetal force as force of gravity remains constant (1 mark). ‘
L END OF KEY —l
0306phk -14- November 14, 2003 0308phk » - 3‘ - September 4, 2003
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A '
2. A 3.7x10° W motor is 81% efficient. This motor is pulling a 450 kg block along a S 3. A 15 kg store sign is hung using two ropes as shown below. Determine the tension in
horizontal surface. If the coefficient of friction is 0.35, what is the speed of the block? (7 marks) o each rope. (7 marks)
motor
I .
v
0
. T; 1
ji=035 : e
L1827 J
P= lv_ = .__"_i.
t t
P=F.v <« 2 marks
0.81P=Ff-v 1 mark
0.81(3.7x 103) = Fyv 1 mark
0.84(3.7x10*)=035(450)9.8-v ¢ 2 marks
v=19m/s 1 mark
—_ « 3 marks for the diagram
. n_ .147 «—1mark
sin20°  sin85°
T;=50.5N
= 50N & 1 mark
- L} = .147 < 1 mark
sin75°  sin85°
T,=143N
=140N & 1mark
0308phk ’ -4- September 4, 2003 0308phk : -5. September 4, 2003

N
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4. A 1500 kg satellite orbits the moon at an altitude of 2.3x10° m.

\

® ®
b 2.5%10" m—

5. Two protons are initially held at rest 2.5%10™"° m apart.

from the fixed proton?

If one of the protons is released as shown below, what is its speed when it is 8.0 109,
_ (7 marks)
©) @
fr—————— RO 10 "M ———————|
fixed proton
R=174x10°m / £ = e
moon /! pi =Epy T Ex
!
/I — leQZ
N En==%
N . _1o\2
. P 9.0x10°(1.6x10™?)
e - T 25x1070
i 19
What is the period for the satellite? (7 marks) » o Ep =92x1077) < 2 marks
= — _k0,0,
F.=F, ¢ 2 marks 2 Ry
9.0x10°(1.6x10™)"
man?r _Gm,m 0x1 ( 6% )
> =T, ¢« 1 mark = 5
T r 8.0x10
23
Anr < 1mark E,J2 =29x107¥ s < 2 marks
Gm,,
3
4n” x(4.0x10°) E, =E, +E;
= I s ¢ 2 marks
6.67x107"" x7.35 %10 0.2x107%% 2201671 4+ L 2
=23000s ¢« 1 mark
6.3x107" =%(1.67><10'27)v2 « 2 marks
v=27x10* m/s 1 mark
0308phk -6-

N

/

September 4, 2003

- 0308phk
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September 4, 2003
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6. a) For the circuit below, what is the terminal voltage of the battery?

E=120V

]
t H
1l 1
! E ;lOQ §IOQ
L r=40Q :
)

(4 marks)

R parallel = 5.0Q
Reoar =9.0Q
v _12
Lo = =35=133A
Ir drop=1.33(4.0)=53V

Vierninat =12.0=53=6.7V < d marks

b) Ifresistor R is added in parallel to the circuit as shown, what is the effect on the

terminal voltage?

(1 mark)

O increase

) no change

M decrease

0308phk -8-

September 4, 2003

L ©)  Using principles of physics, explain your choice for b). “ marks)_l

0308phk

Additional R in parallel results in an overall lower R, thus an increase in current,
(2 marks) As a consequence, a greater voltage drop Ir occurs across the internal
resistance resulting in a smaller terminal voltage. (2 marks) -

-9. ~ September 4, 2003

Mo
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7. A 0.120 m diameter coil consisting of 200 loops is placed in a 0.35 T magnetic field.
The magnetic field is changed t0°0.25 T in the opposite direction in 0.80 s.

What is the magnitude of the current through the 33 Q resistor connected to the coil?

R=33Q

Initial .

B

T A
X "X X X X X B

R=33Q

Final

(Ignore the resistance of the coil.) (7 marks)
E= :I—Z?—CD 1 mark
200- (0.25 - {~0.35))(rc - 0.060%
= ( (0.80 ))( ) & 2 marks
. 200-0.60-0.0113
=080 ¢ 1 mark
=17V 1 mark
E
A== «1 k
I R mar
_1
3
=0.051A « 1 mark
0308phk -10- September 4, 2003

_strength.

records the following data.

8. A conducting loop is pulled at various speeds through a region of constant magnetic field

¥

I5m

i

-
X X X x B
L x | x

0.
X X X
X X X

A student measures the potential difference across the resistor in the loop for each trial and

POTENTIAL DIFFERENCE (V) SPEED (1/s)
0.10 15
0.17 2.5
0.20 3.0
0.24 4.0
0.34 55
0.41 6.0
0308phk

S11-

September 4, 2003
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a) Plot a graph of the potential difference vs. speed.

0.6

0.5

0.4

Potential Difference (V)

0.3

0.2

@2 marks)w

)
T
T
IR

0.1

2.0

3.0

40

5.0 6.0

Speed (m/s)

L b) Calculate the slope of your graph. (Include units.)

0308phk

slope = 0.065 A 0.065 Vs/m
m/s

/

-12-

1 mm

September 4, 2003

¢) What is the strength of the magnetic field?

(2 marks) ]

&= Bly

= slope=B{

. B= slope

o~

0308phk

-13-

September 4, 2003
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_IANUARY 2004

\,
WRITTEN RESPONSE ANSWER KEY

- — 1. As stemofmasses is connected by a light cord i i jagram,
9. A crate is being accelerated across a rough concrete floor by a rope as shown in position 1 ¥ ¥ lignt cord pasing overa pulley as shown in the dia '

below. Itis noticed that when the rope is lifted to a small angle 6 as shown in position 2 the
acceleration of the crate increases (F remains the same). ’

Position 1 ) Position 2

Using principles of physics, explain why this is the case. - (4 marks)

The pulling force in position 2 has a vertical comt)onent (1 mark) which balances a portion
- of F, (1 mark), leaving F, and therefore F, reduced (1 mark). The horizontal component
of F is changed very little from 1 to 2 (1 mark).

a) Draw a labelled free body diagram for mass my. (2 marks)
Fy
E Note to markers: .
T / gither up or down incline
i « 2 marks for diagram
&
g
END OF KEY J

0308phk -14- September 4, 2003 Odlphk -3- March 15, 2004
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041phk

b) What is the magnitude of the acceleration of the system of masses? (5 marks) —I
Fry=mza
ae B
mr
‘F_-F,_~F
e T2p 2, « 2 marks
(my + m)
=mg—im,gcos0—m,gsin®
m+m,
_ < 21 marks
2.5:9.8~0.20-1.5-9.8-cos40~1.5-9.8 - 5in 40
2.5+15 -
24.5-2.25-9.45
2.5+15
=32m/s? « L mark
-4- March 15, 2004

~

inclined plane.

65

2. An electric motor and a rope are used to pull a 10 kg crate of car parts up an inclined plane as
shown below. The crate starts out from rest on the ground and ends up
height of 4.0 m above the ground.

with speed v, ata

The graph below shows the force exerted on the crate by the motor as it is pulled 10 m up the

Force (N)

504

Distance (m)

041phk

March 15, 2004

No
=




a) How much work is done on the crate by the electric motor from d=0m to d =10 m? , 3. Auniform 4.0 m long beam with a mass of 15 kg rests on a pivot at one end and is kept

(3 marks) . horizontal by a cable at the other end. The beam is supporting a 25 kg mass as shown.
‘What is the tension in the cable? (7 marks)

W=F,-d & 1 mark

W=(65+50)/2-10=575) < 2 marks

15 kg beam

%

o

hc-,q.\\‘\‘.\é,\\!\h\§ AN

T, =2t,, ¢ 1mark

b) 150 J of heat energy is produced through friction during the 10 m pull. What is the final

speed of the crate at d =10 m? . (4 marks) 1 “I“'k 1 “Trk 1 mfl'k
Fy-d,+F,-d,=F,-d, -sin@,
W=AE, +AE, + AEy ¢ 1 mark
s F,d, +F,d,
- 575=10(9.8)4.0+ £10v}+150 < 2 marks — F=—tit—amn
v, =2.6 m/s <« 1 mark L0g. o0<.
s / ~15:98:20+25-98-25 _ , .
4.0-sin 55
29446125
3.28
=27TN
=28x10° N < 1 mark
041phk -6- March 15, 2004 ’ O41phk -7- March 15, 2004
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6.

4. A stationary 1.60x10? kg vehicle is taken from the surface of the moon and placed into a
-circular orbit at a height of 2.0 x10° m above the surface of the moon. Its speed in this orbit

~

is 1.15%10% m/s. How much work is required for this process? (7 marks)
E surface +W= E alitude Bt orpial < 1 mark

—G—'£M+W=——GLI;;—M+%mv2 < 2 marks

=6.67x107"(1.60x10%)(7.35x 10%) w —6.67x107"'(1.60x10%)(7.35 x 10%)

+ =
1.74x10° 3.74 x10¢
1 3 3)2

+§(1.60x10 )(1.15x10 ) ]

[—4.51x109]+W=[——2.10x109]+[1.06x109] < 3 marks
~4.51x10° + W =[-1.04 10°]

W=35x10°7J «—1mark .
041phk -8- March 15, 2004

5. The potential difference in moving from position a to position & ‘(AV,,_>,,) in the diagram below
is equal to +400 V. Determine the size and polarity of the charge Q. (7 marks)
fe——d0m : 50m—— 5
a b
AVa-»b = r&_ —]:.g
b a
« 5 marks
9 )
400= 9.0x10°Q _ 9.0*10 Q
9 4
Q=-32x10"¢C . ¢ 2marks
041phk -9- March 15, 2004

&)
n



6. The current through the 8.0 Q resistor shown below is 0.60 A. Determine the terminal
. voltage of the battery. (7 marks)
6.0Q
S -
! v
1
. !
¥ . '
! i 500 % 70Q%= 80Q
v r=17Q , .
! ! I1=0.60A
i
L P "
40Q
Veon =0.60-8.0=48V 1 mark
Lo = 48[/ (807 + 7.0 + 50)]=22454 3 marks
Terminal voltage = 2.243[6.0 +4.0+1/(8.07 +7.07 + 507)] ¢ 2marks
_ Terminal voltage =27V 1 mark
041phk ' 10- March 15, 2004

7.

A solenoid placed beneath a cathode ray tube as shown below produces a magnetic field
0of 0.011 T on the electron beam causing it to hit the screen at position 1.

end view

side view

a) The electrons that make up the beam travel at 4.7 x 107 m/s. What is the acceleratioﬂ of

the electrons in this field? (5 marks)
a= £ ¢ 1 mark
m
-8 . 2 marks
mn
1.6x10™° x4.7x107 x 0.011
= «1 k
9.11x10™ mar
=9.1x10% m/s? 1 mark
041phk -11- ’ March 15, 2004
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b) The electron beam is then made to strike the screen at position 2. What two changes were
made to the current in the solenoid? State the effect on the electron beam produced by each

change,

side view

end view

(4 marks)

SRR

i) Reduce current

Smaller deflection

ii) Change direction of current

Change direction of deflection

041phk

-12-

March 15, 2004

8. In an experiment, protons are accelerated to different velocities and then subjected to a constant
perpendicular magnetic field. The radii of the paths of the protons are measured against their
velacities. The data is shown below.

0.095 | 0.132 | 0.149 | 0.174
0.76 | 0.98 1.16 1.31
a) Plot the data on the graph below and draw the best fit straight line. (2 marks)
Graph of Radius vs Velocity

0.200

0.180 -

0.160 4

- (]

0.140
£ 0120
e < 2 marks for graph
% 0.100 %
& 0080

0.060 4

0.040 y

0.020

0.000

000 020 040 060 080 1.00 120 1.40
Velocity (x10° m/s)

041phk

-13- March 15, 2004
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. R e ' 9. An objectis droi)ped from a significant height above the surface of the Moon. It is observed to
b) Determine the slope of the line. anlude units.) @ marksﬂ . fall with increasing acceleration. Using principles of physics, give an explanation for this
: o observation. (4 marks)
slope=m= AR __0.187 . As the height decreases the force increases (3 marks).
AV 1.40x10°
40X% As the force increases the acceleration increases (1 mark).
m=133x107"s < 2 marks

©) Electrons replace the protons in the above experiment. The slope of the line will now be:

(1 mark)
D larger than before
O same as before
— @, smaller than before -
] END OF KEY —l
o4tphk -14- March 15, 2004 041phk

March 15, 2004
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JuNnE 2004 ANSWER KEY
WRITTEN RESPONSE

1. Two masses are connected by a'light cord passing over frictionless pulleys as shown in the
diagram below. :

—>a=15 m/s2

a) Whatis m, if the system accelerates as shown? (5 marks)
Frpy=mea
myg —myg = (m +my)a & 3 marks

9.8m, —9.8(4) = (4.0+ my)1.5
9.8m, —39.6=6.0+1.5m,
9.8m, ~1.5my = 60+392
8.3m, =452

m, =54kg < 2 marks

046phk -3- July 21, 2004

A block is then added to the system.

Block

b) Adding the block decreases the acceleration of the system. Identify and explain two
reasons for this decrease. :

(4 marks)

Since the system mass has increased, the acceleration must decrease {a = F,,, /m,,,;). Since
there is friction, the net force will decrease and the acceleration will be smaller yet. (4 marks)

046phk -4- July 21,2004
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2. A 4300 kg truck travelling at 21 m/s in the direction of 31° north of east collides with a

stationary 1500 kg car. After the collision, the car has a speed of 15 m/s due east. What is the 3. A sign is suspended from the end of 2 6.0 m long uniform pole of mass 25 kg as shown.
resulting speed of the truck? (7 marks) o If the mass of the sign is 36 kg, what is the tension in the horizontal restraining cable?

(7 marks)

Restraining

cable S

;

¢ 3 marks

22 500

By cosine law:
2
P2 = (22 500)" +(90 300)" —2-22 500-90 300+ cos 31 ¢~ 2 marks

Pl =1.18x10°*

oy = 118X 10
< Veruck =
0l
4300 « 2 marks .
=167 _ , 21, =21, ' 1 mark
=17 m/s Fd, sin®, + Fd, sin@; = F.d, sin6, « 3 marks
25-9.8-3.0-5in50+36-9.8-6.0-sin 50 = F, - 5.0-5in 40
25-9.8-3.0-5in 50 +36-9.8-6.0-5in 50
F.=
. 5.0-5in40 2 marks
_ 563.0+1621.6
321
=680 N . « 1 mark
046phk -5- . . July 21, 2004
. 046phk -6-

July 21, 2004
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4. A 420x10% kg satellite orbits the earth at an altitude of 700 km (7.00x10° m).

Earth's surface

a) What is the satellite’s orbital speed at this altitude?-

5. a) Determine the electric potential, relative to zero at infinity, at point P, midway between the
two charges, shown below. (5 marks)
i 50m >|
® . @
50 uC P ' —20pC
} 10.0m : |

F,=F,
GmM=mv2
R? R
v=|GM
R

J6.67 x107'(5.98x10%)
- 7.08x10°

v="751%10" m/s < 4 marks

b) What is the satellite’s total energy at this altitude?

E;=E,+E, 1 mark

=:9?—Eﬂ+-;—mv2 <« 1 mark

. -, 24, 4
_ —6.67x10 75(.)988><1:)(61 4.20x10 +%-4.20X10"-(7.51><103)2
Le X

=-237x102 +1.18x10"

=-1.18x10% J « 1 mark

046phk .-

(4 marks) V = Vsque + Vaoue « 1 mark
vV =9.0x10°(50x10)/5.0 + 9x 10°(-20x10%) /50« 3 marks
V=54x10*V <+ 1 mark
- b) How much work would it take to.move a ~15 pC charge from point P to a position
' infinitely far away? ' (2 marks)
W=AE,=E,~E,
W =0-(54x10°)(-15x10°) ¢ 1 mark
(3 marks)
w=081J « 1 mark
July 21, 2004
046phk -8- - Tuly 21, 2004
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6. The 8.0  resistor in the circuit shown below dissipates 45 ¥ of heat energy in 5.0s.
Determine the value of the resistor R. ' (7 marks) 7. A0.13kg aluminurmn rod maintains contact with two vertical metal rails. A voltage is applied
) - across the metal rails and a horizontal magnetic field of 0.65 T exists across the whole
apparatus as shown.

20V 8.0Q R

500
Biga =45/5.0
Bga=9.0W < 1 mark é
2 ‘E
9.0=(Isq) 80 "
5
Iipq =1.06 A 1 mark .

Ve =Veon =1.06-80=8.48V < lmark

TRSESIRRLS

—. Ig = Lreuin — Ison
Iy = (20-8.48)/(5.0)-1.06
=124 A <« 2 marks
R=848/1.24
=680 - 2 marks ' What current must flow through the aluminum rod to have it remain stationary? (7 marks)
1_7;, = _; < 2 marks
* mg = BI{ < 2 marks
_ _0.13x9.8
=065x0000 < 2marks
=224 « 1 mark
046phk -9- July 21, 2004
046phk - 10- July 21, 2004



8. A student uses a wrench to apply a constant force to turn-a nut. He applies the force at various
angles and measures the amount of torque produced at each of the angles.

F

40 | 1 17 2 | 25
0.14 | 042 | 066 | 086 | 098

a) Plot a graph of torque versus sin® on the graph below. (2 marks)

r b) Calculate the slope of your line including units. (1 mark)

slope =25 N-m < 1mark

1 mark for numeric answer

% mark for units

D P
24 ;
22
20

161 /

Torque « 2 marks for graph -

(N-m)

1 mark for line
| 1 mark for dots

~3 mark for wayward dots

: H : : t
T

- T
0 020 040 060 080 100

sin®

046phk -11- July 21,2004

¢) Use the slope of your graph to determine the amount of constant force the student used
throughout his experiment. (2 marks)
T=F{
F= siope _t_25N-m
? ‘ 0.60 « 2 marks

1 mark for equation and algebra

1 mark for substitution and answer

-% mark for using 25 and it is not slope found in b)

046phk : -12- TJuly 21, 2004
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NSWEL KEY
WEITTEN RESPONSE A K /
9. A small plastic ball carryin'g gpositive charge is h?ld near a fixed large positive'ly charged 1. A2.5Kkg projectile is launched towards a brick wall as shown.

sphere as shown below. It is then released. Explain how and why the acceleration of the

plastic ball changes as it moves away from the sphere. . (4 marks)

W
1
f

15m |

The size of the electrostatic force will be decreasing with separation from the sphere (1% marks),
so the acceleration of the plastic ball will be decreasing (1% marks).

a) What are horizontal and vertical components of the launch velocity?

A i s kg9, (2 marks)
ccording to Coulomb’s Law, where F = 2 (1 mark).
v, =v-cosf
=14-cos 40°
=107 mfs - llmfs « lﬁark
- - vy, = v-sin@®
= 14sin40°
=9.0 m/s 1 mark
b) How much time does it take for the projectile to reach the wall? (2 marks)

< 1 mark

...
]
< |NQ.

®

15

10.7

=145 <« 1mark

END OF KEY —I

0d6phk -13- July 21, 2004 048phk -3-
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c) What is the projectile’s impact speed with the wall?

(3 marks)

048phk

v, =10.7 m/s < 1mark
vyf =V, +at
=9.0+(-9.8)-1.40 ¢ 1 mark
= ~4.72 m/s
V=v'+ vyf2

= (107)" +(-4.72)"

sv=1l7m/s - 12mfs « lmark

September 7, 2004

2. A 5.30 kg wagon is moving at 2.00 m/s to the right. A 0.180 kg blob of putty moving at
32.0 m/s also to the right strikes the wagon and sticks to it. )

a) With what speed will the wagon and the putty move after the collision? (5 marks)
Bt = Pﬁnal & 1 mark ]
Ppully +P, wagon — *'wagon& puty ¢ 1 mark

0.180-32.0+5.30-2.00 = (0.180+5.30)-v < 2 marks

576+10.6=548v

v=299 m/s 1 mark

048phk -~5- September 7, 2004
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b) Suppose the wagon had instead been struck by a ball with the same mass and speed as the

v ] 3. A 4.0 m long uniform pole with a mass of 15 kg is pivoted at one end and held in position by a
putty and the ball rebounded to the left after the collision. How would the speed of the o horizontal cable at the other end. If a 25 kg mass is suspended from the end of the pole, what is
wagon compare with your answer to a)? Using principles of physics, give an explanation the tension in the horizontal cable? (7 marks)
for your prediction. (4 marks)

The change in momentum of the incident ball is greater than the putty. As momentum is
conserved, this'means the change in momentum for the wagon must be larger, thus the
speed is greater. (4 marks)
Z"':(:w = Z’cccw 1 mark .
Fod,sin®, +F,d, sin6, = F.d, sin6,
D . 15-9.8-2.0-5in40+25-9.8-4.0-sin40 = F,-4.0-sin50
g - 15:98:2.0-5in40+25-9.8-4.0"sin40 € 5 marks
e 4.0°sin 50 .
_ 189.0+629.9
3.06
=27x10* N <« 1 mark
048phk . -6- September 7,.2004 048phk ' ~7- September 7, 2004.
- e ' '
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4. A 7.5x10* kg space vehicle leaves the surface of the earth with a speed of 1.3x10* m/s.

e

‘What will its speed be when it is infinitely far from the earth? (7 marks)
E=E, ¢ 1 mark
Epi+Ek[_Epf+Ekf « 1 mark
_GmM 15 .1 :
R, +2mv, 0+2mvf ¢~ 1mark
-6.67x10"(5.98x10%) | r; 27 1
+| =(1.3x10* :I:—vz « 2 marks
[ 6.38%106 [2( ) 2
625107 +8.45x10" = 2P 1 mark
L2 99x107
2/
vi=44x10"
vy =66%x10°m/s - < 1 mark
048phk -8- September 7, 2004

5. A 1.0x107® kg styrofoam ball carrying 50 uC of charge is released from rest from
position A as shown in the diagram below. (1 uC =1x1076 C) ‘

~-40 uC

. ~ 50uC
=
fixed B v A
} 2.0m } —3.0m >}
a) Determine the change in electric potential energy, AE » of the ball as it moves from
position A to position B. (5 marks)
AE = ;2% Q0 < 1 mark
14 r R
50%107)(~40x 107 50%107)(-40x107¢
e o TN 05109) | (s010) 0107
’ 2 5
< 4 marks
AE, =~9-(-3.6)
AE,=-54]
b) What is the speed of the ball as it reaches position B? (v; =0 at A) (2 marks)
-AE, = AE,
~(-54) = 2(0.0010)* =0 2 marks
=1.0x10% m/s

048phk -9- September 7, 2004
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Determine the current through the 13 Q resistor.

6. The internal resistance of the battery shown in the circuit below dissipates 10 W of power.

(7 marks)

048phk

10 = Potreui 1.8
Icircuit =235T A
1 1T
Ry = [7+5§] +5+1.8=1212Q

€=IR=(2.357)(12.17) = 26.68 V

V) = 28.68—(6.8x2.357) = 12.65 V

. 13Q
70Q ?
10Q
50Q
¢ 2 marks
<~ 1 mark
< 1 mark

< 1 mark
« 1 mark

« 1 mark

-10-

September 7, 2004

— e e ==

]
1
J

Y

7. A 480-tumn circular coil of radius 0.075 m is placed in a perpendicular magnetic field of 0.72 T.
The coil is connected to a resistor of 35 Q as shown.

B=072T

R=35Q

a) Calculate the average current through the resistor as the coil is removed from the magnetic

field in a time of 0.22 s. (6 marks)
€= @ < 1 mark
A=n(0.075) =0.0177 1 mark
_ 480x0.72x 1 x0.075>
= 022 ¢~ 2 marks
=278V & 1 mark
_v._278 -
I= ST 1 mark
I=079 A 1 mark
b) In which direction will the current flow in the coil? (1 mark)

E, clockwise

O counterclockwise

048phk

-11- September 7, 2004
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8. A student measures the acceleration of a lab cart as it moves at different speeds around a
circular horizontal path. The data collected by the student is shown below

ACCELERATION (m/s%) 5.7 12.9 252 40 49.7 72
VELOCITY (m/s) 2.0 3.0 42 53 59 7.1
VELocITY? (m¥/s?) 4.0 9.0 17.6 | 281 | 348 | 504

When a graph of acceleration versus velocity is plotted a curve results as shown.

a) Manipulate the velocity data and use it to plot a straight line on the graph below.

a

v

(3 marks)

048phk

80

70

60

50 -

40

Acceleration (m/s?)

Velocity? (m2/s?)

-12-

60

September 7, 2004

b) Calculate the slope of this graph including units.

Q marksﬂ

048phk

Ag  72-57 | 40 m/s
A? T 504-4 m?/s?

=1l4m™

slope =

< 2 marks

-13-

September 7, 2004
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9. Explain why a 6.0 V battery feels warm to the touch when it is being used to run a
low resistance light bulb.

(4 marks)

Low resistance light bulb will result in a high current through the battery (1 mark). This high
current is passing through the battery’s internal resistance (1 mark), resulting in the dissipation of

an appreciable amount of heat (2 marks).

END OF KEY ‘l

048phk ) -14-
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September 7, 2004
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EXAMINATION
SPECIFICATIONS

SEPTEMBER 2004

Assessment Department

The information in this booklet is intended to be helpful for both teachers and students.

Teachers are encouraged to make this information available to all students.

PHYSICS 12

The intent of the Examination Specifications is to convey to the classroom teacher and student how the
Physics 12 curriculum will be tested on the provincial examinations. The Table of Specifications provides
percentage weightings for each of the ¢leven curriculum organizers as well as the cognitive levels that are
applied to questions. A detailed description of examinable material within each curriculum organizer will
be found in the curriculum section of the Physics 11 and 12 Integrated Resource Package (IRP), 1996 and
in Appendix A of that package.

Replaces All Previous Versions of Physics 12 Examination Specifications
1. The Physics 12 Provincial Examinations will conform to the curriculum organizers of the Physics
11 and 12 Integrated Resource Package, 1996.

2. It is essential that teachers thoroughly familiarize themselves with the content of the Physics
11 and 12 Integrated Resource Package, 1996..

3. The eleven curriculum organizers are described in greater detail as Prescribed Learning Outcomes
in Appendix A of the Physics 11 and 12 Integrated Resource Package, 1996. :

4. The Physics 12 Provincial Examination will include a five-mark written-response question that
addresses the prescribed leaming outcome A10.

“It is expected that students will gather and organize data, produce and interpret graphs, and
determine relationships between variables.”

Two examples of this particular type of five-mark question appear in Appendix I. These questions
are at the Higher Mental Process (HMP) cognitive level.

5. Aside from an approved calculator, electronic devices, including dictionares and pagers, are not
permitted in the examination room.

It is expected that there will be a difference between school marks and provincial examination marks
for individual students. Some students perform better on classroom tests and others on provincial
examinations. School assessment measures performance on all curricular outcomes, whereas
provincial examinations may only evaluate performance on a sample of these outcomes.

The provincial examination represents 40% of the student’s final letter grade and the classroom mark
represents 60%.

.Acknowledgement

The Assessment Department wishes to acknowledge the contribution of British Columbia teachers
in the preparation and review of this document,
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PHYSICS 12~

DESCRIPTION OF THE PROVINCIAL EXAMINATION

The Table of Specifications (page 3) outlines the curriculum organizers, sub-organizers, and the
cognitive level emphases covered on the provincial examination. A detailed description of examinable
material within each curriculum organizer will be found in the Physics 11 and 12 Integrated Resource
Package, 1996.

The provincial examination is divided into two parts:

PART A: There will be 35 multiple-choice questions each worth 2 marks for 70% of the
examination (70 marks).

Most of these questions will be problems requiring an understanding of basic definitions, concepts, and
the use of single equations, while a few questions may be more complex.
PART B: There will be 6 written-response questions worth 30% of the examination (30 marks).

Most of these questions will be problems requiring an understanding of basic concepts while some may
require an explanation of basic concepts.

In answering the written-response questions the following points should be noted:

1. Students are expected to communicate their knowledge and understanding of physics principles in a
clear and logical manner. Partial marks will be awarded for steps and assumptions leading to a
solution. Full marks will not be awarded for providing a final answer only.

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

3. Final answers must include appropriate units.

4. Marks will not be deducted for answers expressed to two or three significant figures.

The provincial examination booklet will contain the tables of constants, mathematical equations, and basic
physics formulae found in Appendices IT, T and IV.

Assessment Department -1- Physics 12 Examination Specifications
(Issued September 2004)
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A calculator is essential for the Physics 12 Provincial Examination. The calculator must bea
hand-held device designed primarily for mathematical computations involving logarithmic and
trigonometric functions and may be capable of performing graphing functions. Computers,
calculators with a QWERTY keyboard or symbolic manipulation abilities, and electronic writing
pads will not be allowed. Students must not bring any external devices (peripherals) to support
calculators such as manuals, printed or electronic cards, printers, memory expansion chips or cards,
CD-ROM:Ss, libraries or external keyboards. Students may have more than one calculator available
during the examination, of which one may be a scientific calculator, Calculators may not be shared
and must not have the ability to either transmit or receive electronic signals. In addition to an
approved calculator, students will be allowed to use rulers, compasses, and protractors during the
examination, :

Calculators must not have any information programmed into the memory which would not be
acceptable in paper form. Specifically, calculators must not have any built-in notes, definitions, or
libraries. There is no requirement to clear memories at the beginning of the examination but the use

of calculators with built-in notes is equivalent to the use of notes in paper form. Any student deemed

to have cheated on a provincial examination will receive a “0” on that examination and will be
permanently disqualified from the Provincial Examination Scholarship Program.

This examination is designed to be completed in two hours. Students may, however, take up to 30
minutes of additional time to finish,

PHYSICS 12
TABLE OF SPECIFICATIONS FOR THE PROVINCIAL EXAMINATION
CURRICULUM COGNITIVE LEVEL TOTAL
SUB- | Understanding Higher
ORGANIZERS SUB-ORGANIZERS Knowledge and Mental %
TOTAL Application Processes
Vector Kinematics| A. Vectors and < 4 >
in Two Relative Velocity
Dimensions | p /. eth 9 el
. Constant Acceleration | < 5 >
----- S R et T TRy DL O 18
Dynamics C. Forces < 4 >
and D. Two-Di ional T
. . Two-Dimension
Vector Dynamics Dynamics . < 5 .
Work, Energy | E. Work, Energy
and Power and Power 6 < 6 >
----- ANd wwm e f e . 12
Momentum F. One-Dimensional
Momentum 6 < 6 >
G. Two-Dimensional
Momentum :
Equilibrium H. Equilibrium 12 < - 12 > 12
Circular Motion |1 Circular Motion 8
----- (s W upupp U vy R RS [ 16 > 16
_ Gravitation J.  Gravitation 8
K. Electric Force and
- Electric Field 12
ti
ectrostaties | 1. Blectric Potential < 12 > 12
Energy and Electric
Potential
M. Ohm's Law and
Electric Circuits Kirchhoff’s Laws 12 < 12 > 12
N. Power and Energy
O. Magnetic Forces . 9
Electromagnetism| .. .. _______.________|..___. < 18 > 18
P. Magnetic Induction 9
TOTAL 100%| 100 10 80 10 100

Assessment Department “2-
(Issued September 2004}

Physics 12 Examination Specifications " Assessment Department . -3.

The values in this table are approximate and may fluctuate.

Examination configuration: 70 marks in multiple-choice format (35 questions worth two marks each)

30 marks in written-response format

(Issued September 2004)
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DES CRIPTION OF COGNITIVE LEVELS . APPENDIX I: PLO A10 SAMPLE QUESTIONS

1. A student performs an experiment by applying a force F' to a frictionless cart, giving it an

The following three cognitive levels are based on a modified version of Bloom's taxonomy (Taxonomy acceleration a. He plots a graph of F versus a, as shown below.

of Educational Objectives, Bloom et al.,, 1956). Bloom's taxonomy describes six cognitive categories:
Knowledge, Comprehension, Application, Analysis, Synthesis, and Evaluation. For ease of classification,

the six cognitive categories have been collapsed into three. Answer c) -

\, y
Knowledge ' 2 /

Knowledge is defined as including those behaviours and test situations that emphasize the remembering, 12 i
ejther by recognitior or recall, of ideas, material, or phenomena. Incorporated at this level is knowledge 2
of terminology, specific facts (dates, events, persons, etc.), conventions, classifications and categories, F <%
criteria, methods of inquiry, principles and generalizations, theories and structures. ™ - -7

4.0 -~

Understanding and Application

Understanding refers to responses that represent a comprehension of the literal message contained in a 0
communication. This means that the student is able to translate, interpret or extrapolate. Interpretation 0 0 20 30 40 50 80 70 80
involves the reordering of ideas (inferences, generalizations, or summaries). Extrapolation includes a (m/ S2)

estimating or predicting based on an understanding of trends or tendencies.

Application requires the student to apply an appropriate abstraction (theory, principle, idea, method) to a

e new situation. — ' a) Determine the slope of this graph, expressing your answer in appropriate units. (2 marks)
N
2.0 — 2.0k
e or {4
Higher Mental Processes

Included at this thought level are the processes of analysis, synthesis, and evaluation.

Analysis involves the ability to recognize unstated assumptions, to distinguish facts from hypotheses, to

distinguish conclusions from statements that support them, to recognize which facts or assumptions are

essential to a main thesis or to the argument in support of that thesis, and to distinguish cause-effect

relationships from other sequential relationships. b) What does the slope of your graph represent? (1 mark)

Synthesis involves the production of a unique communication, the ability to propose ways of testing A mass of 2.0 kg
hypotheses, the ability to design an experiment, the ability to formulate and modify hypotheses, and the
ability to make generalizations. :

Evaluation is defined as the making of judgments about the value of ideas, solutions, and methods. It

involves the use of criteria as well as standards for appraising the extent to which details are accurate,

effective, economical, or satisfying. Evaluation involves the ability to apply given criteria to judgments of :

work done, to indicate logical fallacies in arguments, and to.compare major theories and generalizations. ¢) Anidentical cart with the same applied force F is placed on a different surface and now
’ - experiences a constant friction force of 4.0 N. On the axes above, sketch the graph that

Questions at the higher mental processes level subsume both knowledge and understanding and corresponds to this situation. (Use a pencil so that you may make changes to your answer, if

application levels.

necessary.) : (2 marks)
See graph for response.
Assessment Department ’ -4- Physics 12 Examination Specifications ) Assessment Department -5- Physics 12 Examination Specifications
(Issued September 2004) (Issued September 2004)
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APPENDIX V: ‘COMMON TERMS

The following list of common terms may be used in the construction of items for the Physics 12
examination.

altitude
apparent weight
billiard or pool ball
dissipate

elapse

elevation
extrapolate
Ferris wheel
freely falling object
geosynchronous
Hertz

hinged

horizon
jammed

line of best fit
loop-the-loop
merry-go-round
parallel plates
rebound

roller coaster
see-saw
suspend
teeter-totter
turns

Weber
weightless
windings
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