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Practice exam answers for Unit 3 and 4
Explanations for the answers to the multiple choice questions.
By Dr Richard Walding (waldingr49@gmail.com)

Note: to make sure you have the right test, this is the one that starts with a Question 1 like this:

1 A ball with a weight F; of 10 N is falling to the ground and experiences an bl
applied sideways force Fa of 4 N due to the wind. This is shown in the
vector diagram on the right. el 20°
Select which of the following shows the resultant vector when the two £ TN
vectors Fg and Fa are added.
Q Ans | Explanations
1 A When you determine the resultant vector, you add the two vectors head to tail. In this case only

Options C and D do this. The question is, which one is correct as they both seem okay. Let’s
draw the diagram and label it. Note that angle C is 90° + 40° = 130°.

We can use the cosine rule to solve for side c.

c¢* =a*+b*-2abcosC
=47 +10*—2x4x10cos130°
=116—(-51.42)
=167.42

=+/167.42

=12.94
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2 D u, =usin@=80sin30" =40ms"'
s, =ut+Lgt’
0=40¢+4(-9.8)¢
—40t = 1(-9.8)¢*
40 =4.9t

t=—o 40 =8.16s
49

~8s

3 C The normal force is Fn

F,, \. = Mg coso

4 C S circumference 2rr

¢t time for one revolution T

5 D GM ,
=7 3
rE
8 =8&8p
GM, GxM
2 2
7y 7y
GM, Gx4M
rE2 er
1 _4
rEz rP2
= 4r’
rp = 4rE2
=2r,
6 D Option (D) is correct statement of Kepler’s 2nd law. Option (B) is Kepler’s 3™ law, and Option

(C) is Kepler’s 1* law.
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=9x10°Nm* C™

1
O X OX IO N C
=8.8x10*(Nm*C?)"!
=88x10"*N'm™>C?
=8.8x107" (magnitude)

S [Ero| =[Ere |
kO _ kO,
¥ (20+x)’
kx2x107° B kx18x107°
x’ (2.0+x)°
2 18
x> (2.0+x)
(2.0+x)’ 18
——=—=9
X 2
(2 0+ x) \/’
x’
2.0+x _3
X
2.04+x=3x
20=3x—-x
x=1.0
9 A The electron is negative so will move upwards due to the electric field (repelled by the bottom

plate). To keep it moving straight a magnetic field will need to provide a force on the electron
moving down the page. Using Fleming’s left-hand rule. Force (thumb) is down the page;
Current I (middle finger) points towards the left. This is because it is a negative charge so the
direction of the (positive) current can be thought of as moving in the opposite direction to the
(negative) electron motion. The result is that B (index finger) points into the page.

10 A As the N-pole approaches: a N-pole will be induced at the top of the solenoid to repel the
incoming magnet (Lenz’s law). To determine the direction of current you should use Ampere’s
right-hand rule for solenoids: put your thumb in direction of the magnetic field (up the page as
above the top loop of the solenoid is North, the field points away from the North which is
upwards). Your fingers will curl in an anti-clockwise direction around the top loop which shows
that current flows into of X and through the resistor to Y. Hence, current flows from X to Y
through the resistor.

(continued next page)
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As the top of the magnet (S-pole) departs the bottom of the solenoid: : a N-pole will be
induced at the bottom of the solenoid to attract the S-pole of the departing magnet (Lenz’s law).
To determine the direction of current you should use Ampere’s right hand rule for solenoids: put
your thumb in direction of the magnetic field (down the page as below the bottom loop of the
solenoid is North, the field points away from the North which is downwards). Your fingers will
curl in a clockwise direction around the bottom loop which shows that current flows into Y and
through the resistor to X. Hence, current flows from Y to X through the resistor.

Whew, that’s a lot for 1 mark.
11 C t,=26ns
v=0.98c
ly
J1-(v/c)
B 26 26 26
- 1-098)  /0.0396 020
=130ns

=

12 D To measure proper time for the light pulse travelling between two points, the start and finish of
its journey have to be at rest to one another. To observers in both spaceships the start and finish
of the journey is not in the same frame of reference. The light pulse starts in Castor and finishes
in Pollux and they are moving relative to each other. Likewise, observers at rest to the fixed stars
would see the start in a moving frame of reference (Castor) and the finish in a moving frame of
reference (Pollux). Answer is that neither would measure proper time.

13 C In Newtonian physics, the time is just the rest time interval (proper time interval, to).
v=0.9c
t,=4.86y
=t,\1-(v/c)’
=4.864/1—-(0.9)*
=4.86x+/0.19
=212y
14 A | AE =334kJ =334x10°J
AE = Amc®
Am = £2
c
_334x10°
(3x10%)°
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15 A Emaey = W =W

=5.3elV —-3.3eV

=2.0eV

=2.0eV x1.6x107"°J /eV
=2.0x1.6x107"J

16 B E=42eV =42eV x1.6x107"°J/eV =6.72x107"° J

he
E:hf:7
ate
E
_6.626x107*x3x10°
- 6.72x107"
=2.96x10"m
a2l
p
_h_6.626x107"
"1 2.96x107 m
=2.24x10"kgms™
Alternatively
lzﬁandﬂzﬁ
E P
c 1
E p
_E_6.72x107"
P 5a00
=2.24x10""kgms™
17 A PR 6.626x107* C36x10" 2 m

 my, 9.109%x107'x2x10°

Assume cricket ball to have a mass of about 0.15 kg
h 6.626x107

Ap = =— =22x10"m
m,v., 0.15%20

3.6x107"%m>22x10"" m
Thus, A, > 4,
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18 B Gluon is the force particle between quarks in a nucleus. A lepton such as an electron orbits the
nucleus.

19 C Option (C) has four quarks. Option (A) has a muon which is not a quark. Option (B) has a tau
which is a lepton. Option (D) has a muon (a lepton), a boson (a force particle), a meson (a
quark/antiquark pair), and a gluon (a gauge boson).

20 C Option (C) has turned all particles to antiparticles on the opposite side, and all antiparticles to
particles on the opposite side. Option A has turned the electron neutrino to an electron
antineutrino and the muon antineutrino to a muon neutrino but has left them on the original side.
Option (B) has jst turned the muon to an antimuon on the opposite side but left the rest as is.
Option (D) has a mixture of incorrect symbols.
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