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PART C: Elective Topics

Only one of the following sections will be chosen. Score only one set of boxes: (8, 9, 10) or (11, 12, 13)
or (14, 15, 16). Maximum possible score for Part Cis 12.

Q B C T S CGR
Section | 1 8 U 7 3 1 A6
2 9 U 7 4 A9 14
3 10 U 7 5 [1A6,14,B6
or
Q B C T S CGR
Section || 1 11 U 8 3 A2
2. 12 U 8 4 mB74
3. 13 U 8 5 lA13
or
Q B C T S CGR
Section I11 1 14 U 9 3 A5
2. 15 U 9 4 A7
3. 16 U 9 5 IC2
Multiple Choice = 60 (30 questions)
Written Response = 60 (10 questions)
Total = 120 marks
LEGEND:
Q = Question Number C = Cognitive Leve T =Topic
K = Keyed Response S = Score CGR = Curriculum Guide Reference
B = Score Box Number
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1. A soccer ball iskicked over level ground with aninitial velocity of 18 m/s, 24° above the

horizontal .
a) How long doesit take the ball to return to the ground? (4 marks)
v, =18sin24 :
=7.3mls |
I 1mark
i
v, =18cos 24
=16.4 m/s
OR
Vertical components: v, =7.3 m/s Ve =V, +at
+1 a=9.8m/ . 1mak | g-73-98 . 1mark
d:(l)m t = 0.747 < 1mark
d=vt+=at?
) tror =ty + tgun
0=7.3t-4.9t? — 1 mark
t=149s ~ 1mark
0=t(7.3-4.9)
t=0s ort=149s — 1 mark
b) What isthe range of the ball? (3 marks)

vy = 18cos24°
=16.4 m/s

Horizontal components: v=16.4m/s « l1mark
t=149s
d=vt=16.4x149 ~ 1 mark
d=25m ~ 1mark

No marksgiven or subtracted for vertical work.
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2. Two air pucks approach each other, stick together and then travel due east as shown below. Find

theinitial velocity (magnitude and direction) of puck A. (7 marks)
Before collision After collision
mg =2.0 k N \
® g e Vg =2.5m/s
_______ 2N _
e s
m, =1.5 kg Va

N 1 Momentumisconserved. — 1 mark
Pg = 5.0 kglin/s ]

H Momentum is a vector. ~ 1mark

- U

4 marks 0 Calculating Pg and P'. « 1mark
D -

P=P =77 kglin/s H Correct triangle. « 1mark

Py =7.7%+5.0° - 2(7.7)(5.0)cos34° — 1 mark

P, = 4.52 kgn/s — 3 mark
_4.52 _
Va =g =3.0mis ~ % mark
snB _ sin34° 1 K
50  4.52 2 Ml
6 =238° ~ % mark
or 38°Nof E
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Alternate Solution:
4.145 kgm/s+ Py, = 7.7 kgm/s
Pax = 3.56 kgm/s
—2.80+P,, =0
Py =2.80 kgm/s
P, =4.52 kgm/s

Vo =3.0m/s

2.80

tn® =g

0 =38°

«—

—

2 marks
2
2 marks
3 mark
3 mark
3 mark
3 mark

2
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3. Auniform 350 kg beam of length 4.2 m isheld stationary by ahorizontal cable. The cableis
attached to a point on the beam 3.0 m from the hinge.

cable

40°

a) Draw and label afree body diagram showing the forces on the beam. (2 marks)

OR

Either
diagram F
for

2 marks

b) If the maximum tension the cable can withstand is 1.3x 10* N, what maximum mass, m, can
be suspended from the end of the beam? (5 marks)

Tow = Teaw ~ 1 mark

Fy(c0s50)(2.1) + Fyy (cos50)(4.2) = (1.3x10)(sin50)(3.0)

4 630 + F,y (cos50)(4.2) = 2.99 x10* — 2marks
Fyw =9.35x10° N « 1mark
m:FFW:QSOkg « 1mark
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4. A 35kg childridesaferriswheel of radius 12 m. The child movesin avertical circleat a
constant speed and completes one rotation every 9.0s.

a) Asthechild travels over the top, what is the magnitude of the force that the seat exerts on the

child? (5 marks)
I:net = Fg - I:N
Fe=Fy—Fy — 2 marks
Fy Fy = Fg—Fc
N _ ma 1i°r
| " er)
(35)(417)(12)
= (35)(9.8) - < 2 marks
F, (35)(0.8) == 5 o
= 343-205
Fn = 138N ~ 1 mark

b)

How does the magnitude of the child’s acceleration at the top of the ride compare to her
acceleration at the bottom?

The child’s acceleration at thetop is: (circle one) (1 mark)

1) lessthan at the bottom.
ii) greater than at the bottom.
i) thesameasat the bottom.

Explain your choice using principles of physics. (3marks)

966phpk

Since this child ismoving in uniform circular motion her net force must be a constant centripetal
force. The magnitude of the acceleration must therefore be constant.

-7- September 20, 1996




5.

A proton islocated at A, 1.0 m from afixed +2.2x107°C charge.

A B
proton
2.2x107° C /M
® - — —V
'+1.o m>|
| 10 m '

a) What isthe changein potential energy of the proton as it movesto B, 10 m from the fixed
charge? (5 marks)
AEp:kq—Q—kq—Q ~ 2 marks
Iz r
[09x10°(1.6x1079)(2.2x10%) 0 D9x10°(1.6x107°)(2.2x107°) 0
AB, = [ 10 O- 0 10 0 — 2 marks
O O ad : O
AE, = -2.9x107°J ~ 1mark
b) If the proton started from rest at A, what would be its speed at B? (2 marks)
AE, = E, = £ m/? 1 mark
p k™9 -
2.9x1075 = l(1 67 x 10‘27)v2 1 mark
. 2 . «— 2
v=19x10°m/s - 1 mark
966phpk -8-
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6. A beam of electronstravelling at 1.8x108m/s isdirected towardsa 0.014 T magnetic field as

shown in the diagram below.

XX X X X X

electron beam

XXX X X X

XX X X X X

XX X X X X

B

a) Which of the following diagrams illustrates the path of the electron beam once in the

magnetic field? (Circle one.)

(2 mark)

X X XxB
X X X
X /X X X
X X X X
X X X X
X X X X

b) What isthe radius of the path of the electron beam while in the magnetic field?

(6 marks)

Fe=Fc: O
ZE@ 3 marks
Qe=""_
r
- v
r= BO 1 mark
9.11x 1073 kg x (1. 8x108 m/s)
= 5 ~ 1mark
0.014Tx1L6x10~ C
=0.073m ~ 1mark
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7.

Electrical power istransmitted over large distances at very high voltages. Using principles of

physics, explain how high voltages reduce power losses in transmission lines.

(4 marks)

When power istransmitted at high voltage, the current isrelatively low, (P=VI).

As power lossin aconductor isgiven by P = I°R, where R is constant, the lower current causes a

lower power loss as heat.
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PART C: ELECTED TOPICS
SECTION I: Quantum Mechanics

1. What isthe energy of aphoton of light of wavelength 550 nm?

(83 marks)

E=hf « 3mark

E:h% — 3 mark

c=f\ < 3mark

6.63x10‘34(3.0x108) 0
= -5 L] 1
550 %10 0« 15 mark
E=36x10"] H

2. Thework function for ametal is 1.65 eV. If theincident light has awavelength of 410 nm, what
would be the maximum speed of the emitted photoel ectrons at the metal’ s surface?

(4 marks)

Eq_ = hAE - W,
-15 8
_4.14x10 ™ x 3._90 x10 ~165
4.10x10

=3.03-1.65

=1.38 eV

=2.21x107%9] :%mvz

-19
, _2(22x10™)

9.11x107%

v =6.97x10°m/s

966phpk -11-
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3. What isthe momentum of the photon emitted when the electron in a hydrogen atom changes from
the n=4 to n=1 dtate?

(5 marks)

_ hc

AE = X

_g = hc
-13.6 _-13.6 _ 1.242x10°°

42 12 A

A=9.74x1078

-h

P=5
_ 6.63x10°*
9.74x1078

6.8x107% kglin/s

o
I

MOOOoOdOomOodoOod

MOOoOoOmOoOod

3 marks

2 marks

END OF SECTION I: Quantum M echanics
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SECTION Il: Fluid Theory

1. A solid uniform cube of unknown material is 0.13 m on asideand hasamassof 2.0kg. What is

the density of this cube? (3marks)
m
=— < 1 mark
P \V
-_20 3 ~ 1 mark
(0.13)

=910 kg/m® — 1 mark

2. Arigid sealed container isfilled with agas. Initialy the gasis at atemperature of 28°C and at a
pressure of 4.0x10° Pa. If the gasis then heated to atemperature of 52° C, what is the new
pressure in the container? (4 marks)

PV _ PV,
Tl T2

OR

P_P

Tl TZ

~ 2marks

OoOoOoooOon

4.0x10° _ P,
301 325

~ 1 mark

P, =4.3x10° Pa  1mark
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3. The pressure of the compressed air inside the tank shown below is 1.5 x10* Pa greater than the
outside air pressure. Thereisasmall holein the side of thetank, 4.2 m below water level.

Compressed AH—{—\

Wateri_)
42 m
l [
v

What is the speed of the water leaving this hole?

(5 marks)

P1+PQI"1+%PV12 = P, +pgh, +%pV22 « 1 mark

vy =0, h-h,=42m
R marks
P,-P, =15x10"Pa 0

(Pl - Pz) "'Pg(hl_hz) = %Pvzz

1.5x10* +(1000)(9.8)(4.2) = %(1 000)v,? ~ 1 mark

v, =10.6 m/s ~ I mark

END OF SECTION II: Fluid Theory
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SECTION I1l: AC Circuitry and Electronics

1. What isthe total capacitance between points A and B in the diagram below? (83 marks)
4.0pF
| |
| | 30uF
A || :
2.0uF || B

G =40+20=6.0uF ~ 1mark

1 _ 1 1

— = + ~ 1mark
C, 6.0uF 30uF

C; =50uF ~ 1 mark
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2.  What isthe time constant for the circuit shown below? (2 marks)
1.5uF 2.0 MQ

T=RC O
= (1.5><10‘6 F)(2.0><1o6 Q)% 2 marks
=3.0s %

b) What isthe voltage across the capacitor when the battery has been connected for one time
constant? (2 marks)

V=E(0.63) [
V = (24)(0.63)d 2 marks
=15V :
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3. What isthe impedance of the LCR circuit shown below?

(5 marks)

24V ac
-~
&
f=5.0kHz
0.010uF — — 50 mH
1.5 kQ
X, =2mfL O
=1570 Q
1 O3 maks
XC_ZT[fC B
=3185QH
1
2= (R (% X))
=2200Q (22kQ) < 2marks

END OF SECTION I11: AC Circuitry and Electronics

END OF KEY
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