JUNE 1994 PHYSICS 12 PROVINCIAL EXAMINATION
KEY AND SCORING GUIDE

ITEM CLASSIFICATION

TOPICS: 1. Kinematics and Dynamics

2. Energy and Momentum

3. Equilibrium

4. Circular Motion and Gravitation
5. Electrostatics and Circuitry

6. Electromagnetism

7. Quantum Physics

8. Fluid Theory

9. AC Circuitry and Electronics

PART A: MULTIPLE-CHOICE QUESTIONS

Q ¢ T K S CGR Q C T K S CGR
L K 1 A 2 [C4 6. K 5 C 2  VIA4AS
22U 1 D 2 11 B6 17 U 5 A 2 VI A2, A5
3.U 1L A 2 1B7 8. U 5 B 2 VI B2
4. U | A 2 [ILA2AS5A6 9. U 5 A 2 VII A10
s. H 1 B 2 1C6 200 U 5 B 2  VIA8A6
6. K 2 B 2 11 A3, Al 20 U 5 D 2 VII B4
70 2 B 2 IC7IC3 2. K 6 C 2 VIIL A5
&. U 3 C 2 IV A3 2. K 6 C 2 VIII B14
9 U 3 B 2 1V B8 24, U 6 D 2 VIIA3 A4
0. H 3 D 2 1V B8 25. U 6 A 2 VIII A7
1. K 4 B 2 V AL A2 6. U 6 B 2 VIII A9
122U 4 D 2 VBS 2. U 6 D 2 VIII B2
3. U 4 B 2 V A4 2. U 6 D 2 VIII B7
4 H 4 B 2 V B6 2. U 6 B 2 VIII B8
15 K 5 C 2 VI A7 3. H 6 C 2 VIIAGAS
PART B: PROBLEMS

Q B C T S CGR

L. 1 U 1 7 11 B3, A2

2a. 2 U 2 5 11 A4, Al A6,C9

2b. 3 H 2 4 111 A4, A1, A6,C9

3. 4 U 3 7 1V B8

4. 5 U 4 7 V BS, B6

5. 6 U 5 7 VIL A8, Al

6. 7 U 6 7 Vil B11, B10

7. 8 H 5 4 VI B3
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1. A 6.0kgblock is held at rest on a horizontal, frictionless air table. Two forces are pulling on this

block in the directions shown in the diagram below.
Table Viewed from Above

45 N
25N

I
§
1
1
1
1
1
i
[
|
I
i

What will be the magnitude of the acceleration on the 6.0 kg block at the moment it is released?

(7 marks)
1
25
12.5 45
) 30° 28.925
- 21.65 40°
3447
Components:
y direction
F,=(12.5+28.925)=41.425 N « 114 marks
x direction
F,=34.47-21.65=12.82 N <« 1} marks
Foq =43.4N 2 marks Answer:
m
= 4,3’4 N 2 marks
43.4 6.0 kg
41.425 ,
=7.2 m/s®

Ly
12.82

SEE ALTERNATE SOLUTION OVER:
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Alternate Solution:
If viewed as a ‘hanging’ mass, no penalty:
- this approach is more difficult

Then:

Components:
F, =12.82 N « 1} marks

F, =58.8-41.43=17.37 Ndown ¢« 114 marks

F,.. =21.6 N 2 marks Answer:
m
= 2_1'6 N 2 marks
6.0 kg
=3.60 m/s”
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2. A 4000 kg space vehicle consists of a 2 500 kg main capsule and a 1 500 kg probe. The space
vehicle is travelling at 120 m/s when an explosion occurs between the capsule and the probe. Asa
result, the probe moves forward at 140 m/s, as shown in the diagram below.

Before After
120 m/s 140 m/s
—
2500kg | 1500kg[ 2500 kg i
main capsule probe

a) (i) Whatis the speed of the main capsule after the explosion? (3 marks)

m, Vv, + MyV, = mMV{ +m,V)
1 mark
(m, +m,)Vv=mV] +m,V)
(4 000)(120) = (1 500)(140) +(2 500)v; <« 1 mark
270 000 =2 500V,
« 1 mark
vy =108 m/s

sospeed = 1.1x 10% m/s

(i) What is the magnitude of the impulse given to the probe? (2 marks)

Ap = mvf —-mv, ¢ 1 mark
FAt = Ap

=1500(140)-1500(120) < 1 mark
=3.0x10* N5

946phpk -5- June 11, 1996




b)

Define impulse and briefly explain why the impulse on the probe is equal in magnitude to the
impulse on the main capsule.

946phpk

Impulse is a force acting for a given time interval, or a change in momentum. (1 mark)

()

OR
(i1)

Newton’s Third Law states that for every force there is an
equal and opposite reacting force. As the time of the
explosion is equal for both the probe and the capsule, the

impulse (FAt) must be equal and opposite also.

Impulse is equal to a change in momentum. As momentum
is conserved, the momentum gained by the probe must equal
the momentum lost by the capsule

5

3 marks
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3. A uniform beam 6.0 m long, and with a mass of 75 kg, is hinged at A. The supporting cable keeps
the beam horizontal.

If the maximum tension the cable can withstand is 2.4 X 10* N, what is the maximum mass
of the load? (7 marks)

’-CCW = TCCW’ é~— 1 mark

Pl = (2.4x103)sm37°
« 2 marks
=1 4443 N

. Using torque about A:

3.0(735)+3.5(F ) =1 444.3(2.0) < 3 marks

2 205+3.5(F ) =2 888.6 N|
3.5(F ) =683 N
Load =195.4 N
F * 1 mark
Mass = —
9.8
=19.9 kg
=20 kg
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4. A 900 kg satellite which is travelling at 8 600 m/s around a planet of mass 8.1x10%kg has an

* orbital radius of 7.3x107 m. What is the total orbital energy of this satellite relative to infinity?
(7 marks)

~GMm
T

E, :%mvz =3.33x10"" J < 3 marks

E, = =-6.66x10'%J < 3 marks

p

E; =E,+E, =-3.3x10"J

or 1 mark

E;=—L=-EB, =-3.3x10"J
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5. What is the power dissipated by the 3.0 € resistor in the circuit below?

||v=12v
Il

R1:14Q R4:24Q

W Y

R;=3.0Q | Rs=24Q

- MWW

R,=14Q R =12 Q

L= S

(7 marks)

I l I
e
R 14 14

R, =708 « 1 mark

I 1 1 1 4

—m—p— o — =
R 24 24 12 24
R, =6.08 1 mark

R;=7.0Q+3.0Q+60Q

=16.0 Q) <1 mark
I=X=—1—2——=0.75A « 2 marks
R 16.0

P=IR=0.75* Ax3.0 2 marks
=1.69 W
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6. A motor is connected to 117 V and draws a current of 32.5 A when it first starts up. At its normal
operating speed, the motor draws a current of 4.20 A.

a)  What is the resistance of the armature coil? (3 marks)
V=IR « Y% mark

117 = (32.5)R < 2 marks
R=3.60Q % mark

b) What is the back emf developed at normal operating speed? (4 marks)
V=E-IR « 1Y marks
=117-(4.20)(3.60) < 2 marks
V=102V « 14 mark
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7. In a cathode-ray tube, electrons are accelerated from the cathode towards the anode by an accelerating
voltage V,. After passing through the anode, the electrons are deflected by the two oppositely-
charged parallel plates.

il o

l ' l o - deflection

Cathode Anode

If the accelerating voltage V, is increased, will the deflection increase, decrease, or remain the same?
Using principles of physics, explain your answer. (4 marks)

The deflection y will decrease.

. . . o AE, .
If V, is increased, the electrons are given a greater kinetic energy: e.g., V, = —k  Hence, the

electrons are moving faster, so they spend less time between the plates. A force accelerates the

electrons transversely between the plates; however, as the acceleration occurs for a shorter time, their

deflection is reduced; e.g., y = %atz.
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