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
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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)
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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
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JANUVARY oO0O
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



|&¢

0002 *$7 Arenigog

-9- 100
N 01xZZ =7
syaew §1 Yy
S0P us T o3 ws
Wewm [ NEvE = (BN 86)(B 5¢) = fuw =y
N 01%0°€ =
S/ 8'6-TASE- 61870 =
syjaew § 1 3,.20818 4,
009 WIS
v

o0ouls ;08 urs

e ¢ —

SPOYIRIA] 103994

0007 ‘vz Arenaqeg

g~ sd100
N z0€ =
o006 500
awmmoo vee =1
Ntz =4
$TO+E0T _ ¢
£t 4
. z 0S 509 ¢
€€ =,0E WS &+a%£mﬁw§ &V
(8°6)S€ =.0gWs {1+ 05 ws
0 ="4%
068027
Mommoo =1

60€500 4] = 05500 1]
0="4%g

SjIewm 7 —

‘poyzaly; yusnodwo)

(nrewm £)

4591qe0 353} JO Yora UI UOISUS} 3G} S JRU A 1‘

zolges - «0Z1

3,

} elqged

“wreISerp o1 uy umoys se §91qe0 041 Wwoy papuodsns st By oyen Py ge v ¢



Spe— IS
0007 ‘¥7 Arenageg - -g- 100 0007 ‘bt Aeniqeg - 100
Hew [ - M ,0I%S'9 =
yrew [ — u-01XL99
Lsorxsee)xse
2 e
Jaem | - 3 =
:{
[ A,
Hiew [ — D Bk
4 F
Jaewm | — ﬂw&@. =37
Wawmy o ) E‘_«E s) GSTEJA JO SSBLI A1 SLIWYM, W 0] X 8E '€ JO SNIPr 0FeI0AT U SB SIR)y (C] J
£6°¢ = A
t{pz-¢9) = - —
e 7 - 008 - _ 00°¢ -
501X 0°0€" 3 01X0°0L" (01X 00 6 5-01X070€-,.01X0°0L" (01X 006 Bewd o sugg=op
. oy
Haeu - 55 - . (0£)(P)z = ;51
ot 7 > | . | iy - iy = | WML poge s
Aew 1 — . av=m4 Mewm § - Weg=pxe, =
B hx N>w> = h
(e £) AU 0-01X1 =1 ; ¢98reyo o1 00¢ syiuo SUOP S1 204 Yonui Mo}
d0
Hem§-  sfugee =
.- woos Saew § — bﬂNn
X =77 (poxyy) H Niew | — ooy
. onooc+=6 @ oMooL+="0 @ v
[ w ()°'g > ) (Syrem 7) LSTEIA JO 9ougans o 1esu A3raeid oy 9np UOLEIS[I0OOE Y SLIBYM, (B
"A 3wod 03 X yuod woy pasows st o1 §°gg Jo boSreyo v ¢ , S0 U /W g7 3o peads © sayoval step jo eorpns oy wou peddospypor By 9 v p



v
x

000 *$Z Kreniqay -01- ydi00

0002 ‘47 Arenagey

-6- ud100
FHew 1 - -sdoap a3e3joa ez o PUE $ase3.1dU]
20UESISAL [euIRjUL 3 $50108 dosp 3383104 a4} ‘paseadut sBY Jus1and NN 3y ddn3g
e 1 - aagy3iaq ddew 1 — U680 =
29 3loya19my [m 31 pur sasvaaouy v dwrey £q pajedyssip somod M ‘Y, 1 =4 sdug
Jaew | - sasgaaouy Mew - 1568°0 = MWL - (22°7)T-¢°S =
JUILIND M 93 ‘ad0jauan ], *pasopd ST I2MS 313 UaYM SasBalIap 20WE)SISAL PNOAN B30 S Aﬁ.@v. 7=y =
——
(aew ¢) AALATAQ (9 01 s1omsue ok urejdxs ‘sorsdyd o ssjdounid Buispy (o J‘ ¢ AW 1 - yeg's =
dl=d
: 051 _
s B T - 256870 =4 008 ~
(resuodsax auo yooy) Mme="d
v 4S°1-8=L"9 Loy
'910J9q uey 59| \@ Newm Y — - oj-7zi="y Arewm [ — a3 = o 3
| : w577 =
210J2q se owies Ny D Spiew | — 0l= vaN = .:.i:\n& L9 = ?E..t!\u | U7
Aoppquep aseas (] (u — ) Raewm ] o Lxgg = P A o.w.c )
MTI= 0§
(Girewm 1) 39 M0U [{La 9383[0A [eUrILY) s, A1o118q 211, A€E =y / —
,. (®s= Aempod AgT=g T ~
(*asuodsa1 auo yoayn) .
. Al =4 Al =d A g =d
Tounup {7 ‘monmjog dmog ‘aonnjog afeyjoA ‘uoyN|oS IdUB)SISIY
'010j3q se ssougySiIq swes oy O g
.._OH..—M_hQ E A_ Am.v—haﬁ Vv
wbuu.mg St 3O £ 53UEISISOI [BUISINT OV ST JEYM WINOO S UrsmMOy ¥ 5] Jouetmo vy (e
({1ewm 1) 9 MOU [[1m y dwey
amout VosT=7
Vos1=7 ,
- L
N s L=
L ot € =
]
g dweq s ¢ ! , "_ A008=3
! ! Q= '--g--
. 1A00°8=73
. . ‘@ v dwe
v duie .
"uedo st g yoMg “9OUEISISAI NEISUOD € dARY sqIng 3By ot B SWNSSY “p4 0°C .
"PRSO[D MOU 5T § YIMS 9 sayedissip qyng 31 yoeg ‘sqpng 31 omy pue S1opeq A 008 e JO 5ISISU0D UMOYs 3nono oYy, -9
QILITAQ  Pasor ISymsayy (q
/‘\ L [ ] omasm —— —— Enem—" aam— S



- - W T N ..

o ( ,

e

0002 ‘97 Axenigeg . -71- dioo 000 ‘v Arenagay -11- sud g
Fiwwm [ — All=
ABOl=
Faew | — ‘IqIqio30un v sprem p - 0IXLTY _
913 Jo ssew oy jey auo syuasatda ados oy axojeay AN;S.W. =77 g ' 0T 0XST0X090XET
.. £ — - Nq -
Haew | - A% 0SS = *mv <y = Ty mdead egy moayg sy v
A
(sxxew 7) ¢wesaidal odogs o seop 1y (g J . D=, DIXN =
. vV _
VXN =3
Sirew 7z —  (uue) uopdanp arousy) %qq. -=3
805 10 ,
— (p1ew ) amy sty Supnp peonpuy s§ Juio 9SeIoae Jeym
spem 7 - S/7W/1 08 = . ‘PIoY oneuBew oy 03 [s[jered mou sy ouerd sit ew 05 § ~OIX LTy Ul 406 SeIw101 [100 o1 ]
LT 00y , :
[ 000 ﬂwq Lo90o=g
£ = adojs
v !
p / 9 7
(sxapw 7) (ydeId sy jo odojs ouz st ey (e / | wei'o 4 i
i \\ 7
(8/7m) o8 24
00r 00z 0
/
000 01 / /
. : 07 : :
000 02 Jepy eJojeg
"2t £100]94 5311 0 sxEnbs . "L 09°0 spnytudet jo poy onsuSew ¢ 03 repnorpusdiad
o sniszoa oXIqIOI0W B 30 77 AB10us opouD] oy Bumoys ¢ mojeq ydesd oy sjod Juspnys v g stoued s “w g7 "0 AQwig1Q suolsusunp pue SBUIPULA $7 Uil [100 © smoys weiep oy v/




00

0007 ‘4 Atenqoyq -p]- . ud100

0007 'pT Arenaqeg

-¢1- ud100
*’ AT 40 aNd [_
qrew [ - Qead
Jo 92103 31 asoddo wed 990y uondy 913 20403 paydde y3nous a5y Apoepmns ey
JIBW T — 32107 Juiou aY3 uo spuadop 92.103 WOPILY AL
Nrew [ -5 syspee A\ kv 3210] uoHILY uwreg
DRTEW [ S M| PAN SM0gmaN o "1t 32.x0) paydde ayy 03 op1soddo 92103 pewmion v o
(Sjaew ) “2lqeuoseal 51 v wredelq wl uoneyis oy jery 20ys ‘sotsAyd jo sofdround Surspy
g wesbeg v wesbejq
(s/ur) a
0
L
e
. Srew | — \
. 'g weidelq w umoys se ‘40[9q woxy jooq o1 jsureSe
Burysnd £q papraoad “yusuoduzon 92103 [ESNI2A B 3q ISNUL SION) TET) SISISUI O "V weidei(] %
WL WAoYs se Ajrejuozuoy Sumsnd £q [rem 2 ssurese ppoy 99 J0uuL0 joo0q € SISIsu} SewmsSED ¥ '

o (qaew 1) ‘siutod evep Lue j01d 01 paou ou sy 018y Y, ‘ayqrojous
h ST 10J 4 3150704 sns1oA g £S10un onsupy Jo ydesd o o3 ‘Mofeq saxe o Buisny (o




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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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
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JANUARY 2001

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
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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
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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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APPENDIX III: MATHEMATICAL FORMULAE

i N
mega M 1,000,000 8”
kito k 1,000 10 << m_
hecto | h 100 10°
deca da 10 10!
1 10° 5
deci d 0.1 107!
centi c 0.01 1072
milli m 0.001 1072
micro n 0.000001 1078
For Right-angled Triangles:
a?+b =t
c &:ouw cosf=2 S=®nw
c c a
0 1
. a area=_ab
PR
For All Triangles:
area = w base x height
Sine Law: SinA - sinB - sinC
a b c
Cosine Law: ¢ =4? +b® —2ab cosC
Circle:
Circumference = 21t r
Area=mr?
Quadratic Equation:
[p2
If ax? +bx+c=0, then x= b2 Vb - dac
2a
Assessment Department -8- Physics 12 Examination Specifications
(Issued September 2004}
S [

IV: PHYSICS FORMULAE
Vector Kinematics in Two Dimensions: Gravitation:
_ v+, — oy —_chmy
v=vy+at V= MQ F=G 2 E,=-G .
2.2 12
Vi=y, +2ad d=vtizat
Yo of + 2 Electrostatics:
Vector Dynamics: F= »@%P E= F E= wlmw.
r Qo r
Foy =ma Fp=mg ><H>|m.w P AV
o d
Fg = uFy E,= 09, v =*2
r r
Work, Energy, and Power:
Electric Circuits:
W=Fd E, =mgh
P =g -
I= Af V=IR
Ey=im? p= w
Viermina = E L+ Ir P=VI
Momentum:
Electromagnetism:
p=my Ap = FAt
F=BIl F=0QvB
Equilibrium:
t=Fd B=pgnl =pg—1I E=1Rlv
Circular Motion: ®=BA €=-N AD
. At
T==
f
_ .<|~ _ drctr Vo =€-1Ir
a, = -
Yo N _bH
Vo Ny oI
Assessment Department -9- Physics 12 Examination Specifications
(Issued September 2004)
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2. Using a cell with an emf of 1.50 V, a student measures and records various values of the terminal . APPENDIX II: FUNDAMENTAL CONSTANTS AND PHYSICAL DATA

e voltage V for different current values I, as shown below. o~ .
vV 1.20 1.00 0.60 0.50 : )
A Gravitational constant. G =6.67xX10""N-m?/kg?
e 1.50 250 450 500 Constant in Coulomb’s Law.... ; k =9.00x10°N-m?/c?
Elementary charge . e =1.60x10"°C
20 . ’ Mass of electron m, =9.11x 103 ke
1.8 :
‘6 : Mass of proton m, =167x10%kg
14 Permeability of free space v g =47x107 T -m/A
1.2 .
Terminal Ahovter ) Speed of light v € =3.00x10% mys
]
Voltage v '° i
™) 0.8 Earth .
0.6 radius. = 6.38%105m
0.4 . mass : = 5.98%10%kg
02 acceleration due to gravity at the surface of Earth
0 (for the purposes of this examination).............. s . g =9.80 m/s®
0 10 20 30 40 50 60 70 80 90 10 . period of rotation = 8.61x10%s
L c t1(A) L radius of orbit around Sun =1.50x10"m
- urrent £ ( ‘ period of orbit around Sun =3.16x10"s
a) Plotagraphof V versus I on the axes above. (2 marks) Moon )
. . - 5
See graph for response. . radius =1.74%x10°m
mass - = 7.35x10%kg
period of rotation = 2.36x10°%s
— . ¢ could this cell Iy? (1 mark) radius of orbit around Earth =3.84%10°m
) What maximum current could this cell supply? : r period of orbit around Earth = 2.36x10%s
T5A
Sun
mass =1.98x10%kg
¢) What is the internal resistance of the cell? : (2 marks)
Ve=E~Ir
substitute any data point ~r = slope
or N
1.2=1.5-(1.5)r r=0.20Q
r=020Q
Assessment Department -6- Physics 12 Examination Specifications - Assessment Department ) -7- Physics 12 Examination Specifications
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