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PART A

FOR EACH OF THE FOLLOWING QUESTIONS IN PART A, ENTER THE MOST
APPROPRIATE RESPONSE ON THE OMR SHEET.

Al. Which one of the following statements regarding the electric potential is FALSE?

(A) The electric potential is a scalar quantity. T
D (B) Electric potential is defined as the electric potential energy per unit charge. 7
(C) The total electric potential at a point is the sum of the individual potentials. T
The SI unit of electric potential is the Volt/metre. F Unit of electric PMO-“ is
(E) The electric potential due to a point charge is taken by convention to be zero at a distance Vol

of infinity from the point charge. T

A2.  Which one of the following statements regarding electric field lines is FALSE?

(A) Electric field lines originate on a positive charge. T
C (B) Electric field lines never cross each other, T of
An electric field line may terminate on a positive charge. F E-fedd lines abways

(D) The direction of an electric field line indicates the direction of the electric field vcctor,‘hfm inadte
(E) There are more electric field lines in a region with a larger magnitude of electric field. °“e
Y

A3. A small test charge is placed at a distance R from a point charge () and the magnitude of the char ges
electric field is measured to be E, The test charge is now moved to a distance 2R away from

C, charge Q. The new magnitude of the electric field, in terms of E, is £ - I j al
2
(A) 2E (B) E © %E (D) -i-E (B) 4E R
E'= klgl
Ad. Charged particles experience different forces when moving in either an electric field or a ( zg‘)z

magnetic field. Which one of the following statements is FALSE?

(A) No work is done by the magnetic force on a moving charged particle. 7 = %* E
(B) The electric force on a positively charged particle acts in the direction of the electric field. T
C @ The magnetic force is a maximum when a charged particle travels in a direction parallel to
the magnetic field. F
{D) The kinetic energy of a charged particle changes when moving solely due to the electric
force, T
(E) A charged particle loses electric potential energy when moving solely due to the electric

force. T

AS. A ncgatively charged object is dropped from a tower at the earth’s magnctic equator (where the
magnetic ficld direction is horizontal and pointing North). The initial direction of the magnetic

force acting on the object is N s
D (A Norh W 4_ £ 1 B

(B) South < & O

(C) East N

@ West o £

(E) undefined. No magnetic force acts on the ball. rmMag

continued on page 3...
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B

C

D

A6. Two copper wires have different lengths (L, = 2 L) and different radii (r» = 2 ry). Which one of
the following statements correctly describes the relationship between the resistances, Ry and R3,
of the two wires?

1 1 1
(A) R,=4R, (B) R:=R ©) Ry=_F, D) &, =R B R=—k
/—’_'*'—_(" p.. P=2 (zu.)_zl- U
wr? wrp = F = 4', o 25
AT A 1 Q remstor and a 2 © resistor are connecte parallel acmss an ideal vohage source. The
power dissipated in the 1 £2 resistor is P, and the power dlsmgatcd in the 2 Q resmtor is Ps. 2
Which one of the following statements is TRUE? 0 - V- P = \J_ - _L ‘!__
1 1 f Rl z R 2R| R
(A) P,=P, P=_R  (©) P=P D) P,=2P, (B) P,=4P 1P
2z

A8. White light travels through air and cnters a glass prism, but when the light emerges from the
prism different colours of light are observed. Which one of the following statements explains
this observation?

(A) The separation of white light into its component colours is due to the increase in the

speed of light within the glass.
(B) Some of the colour components of the white light are absorbed by the glass and only

the remnaining components are observed.

© The index of refraction of the glass depends on the wavelength of the light, so the
colour components of the white light are refracted at different angles.

(D) Only some of the colour components are refracted by the glass; these are the only ones

that are observed.
(E) White light is separated into its component colours by total internal reflection within

the prism.

A9, Which one of the following is not part of the electromagnetic spectrum?

(A} FM radio waves (B) X-rays (C) microwaves
ultrasonic waves (E) visible light

A10. When an object is placed closer to a converging lens than the focal point, the resulting image

A

15

upright and larger than the object.
(B) upright and smaller than the object.
{C) upright and the same size as the object.
(D) inverted and larger than the object.
(E) inverted and smaller than the object.

contmued on page 4...
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PARTB

FOR EACH OF THE FOLLOWING PROBLEMS, WORK OUT THE SOLUTION IN THE
SPACE PROVIDED AND ENTER YOUR ANSWERS ON PAGE 6.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.
B1l. A small drop of water is suspended moationless in air by a uniform electric field. The mass of the

drop is 2.53 x 107 kg and it has a charge of —1.12 x 107!! C. Calculate the magnitude and
direction of the electric field in which the drop is suspended.

- For Zf:o, f_'-;_‘ st be UP. Since FQJT%E,

Fet
+ 1 e SE=0 TJ 9 .sr::,,N
Fg-W =0 E must be bow
\:; yq}E_rn%";D | |
mq _ (2.53x10" kg X( 9. 80m/s)
E = lclol i |-102x%x107"¢d

@:’2.2! % !OEN/B

B2. An electric grill has a power rating of 1,00 x 10° W. Calculate the rms current that flows through
the grill when it is connected to a 1.20 x 10° V AC outlet.

P = Vrms tra f

SR UL LTS
Ir = i - - _

VI ). 20x10% N

continued on page 5...
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B3. A real voltage source has an emf (open-circuit voltage) of 9.21 V and an internal resistance of
0.245 ). Calculate the current through a 1.78 £ resistor when it is connected to this voltage

source, - I o g
et o1 g
£

. q.a1N
(0.2usn+ ). 78N

(T - 11,55®

I

B4. A plate glass window has a thickness of 4.12 x 107 m and an index of refraction of 1.56. If a

beam of light enters the glass with an angle of incidence of 0.00°, calculate the time for the light to
pass through the window.

_x:t_)'t"—"? -6'.-. X

\r LJ-

- dﬂ\d = C - = E
$ o }_1; mn 5 = \J ~
F . X mX

C/'sf\ .

L- (56X H12%x107°m) _

3.00x108%n/c T

contimed on page 6...
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B5. The critical angle for light passing from diamond into vacuum is 24.2°. Calculate the index of
refraction for diamond.

I At coibicad owkﬂ\t' 9, + 90.0°

2 !
8
Vo Luvm [~ 2_:; 'n,sing. =N, S'"ga
oliamand
| = M, Snl,
LAY G”el n, 2_____“"
[ s B,
7, = Lm.s'ﬂ(%'{)\) _ ::Q'L;q)
sm(zlﬁ-zq)
ANSWERS FOR PART B

ENTER THE ANSWERS FOR THE PART B PROBLEMS IN THE BOXES BELOW,

THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS
MUST BE GIVEN.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

Bl 2.21 x 10 BN/Q direction: UP ; (circle your choice)

B2 3.33A

B | 455 A

Ba | 2.1 %107 "

BS ';2.44

continued on page 7...
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PART C

IN EACH OF THE FOLLOWING QUESTIONS, GIVE THE COMPLETE SOLUTION AND
ENTER THE FINAL ANSWER IN THE BOX PROVIDED.

THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS
MUST BE GIVEN.

NO CREDIT WILL BE GIVEN FOR ANSWERS ONLY, SHOW AND EXPLAIN YOUR
WOREK. EQUATIONS NOT PROVIDED ON THE FORMULA SHEET MUST BE DERIVED.

C1. As aresult of the solar wind, protons enier the earth’s magnetic field at a relatively high speed.
Assume that the proton’s velocity is perpendicular to the earth’s magnetic field.

(a) Derive an expression for the radius of the circular path that the proton will follow, in terms
;ns mass, m, lts speed, v, and the magnitude of the carth s magnetic field, 8.

& Dy Al
C"\Wj&)%., //® l'rf is ‘H‘Q m\{n\g‘pﬁ |- T_Lf
,/ B meq ad'mg on The  pfa | H")B
\/ amd apply Newtsa U ]
\E‘- E"Esma = Fmaj: mo. @

Swmee F s G.me’; 1 4+ O , He resuft s uaifor m
c_‘u‘rc‘_ula.r ohon., QT a, = Lj_z . A':a, F’_M3 = |1ﬁl Ul and
r

A smee ol B 8= 90°
S.,,Lj?—v‘u'hm ints Q@ ylgld_r ’1[1{}65»“(90)_ mu‘e_> ¢ = U

(b) Calculate the radios of the circular path when v = 6.24 x 105 m/s and B= 1.20x 107 T

543 %105 m

- (Le7x 10 “Pl Y6 Mxlo"m/s)
"‘L"lB Ulbf)xlo MCIXT) A0x16° T)

(:m

r =

continued on page 8...
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(2. Consider the arrangement shown in the diagram. The distance from point A to point C is
9.06 cm and the distance from point B to point C is 3.01 cm. A proton is fixed in place at
point C. An electron is released from rest at point A.

-e (=9 +e(=9)
s —e —&
A B C

(a) Calculate the potential difference from A to B, due to the proton, and indicate which
location is at higher electric potential.

= K - -
v Fq’ 3.19x10°%
. le point of higher potential: ]
VE, '_VA - l;_cl - r‘i {circle your choice) A
B A
9 19 |
V=V, = kg /4 _ L 8.99x 10 Nm/ 2 Y 160 x10 "N/ | -

& q’( ) ( e X 0.0301 0.0906m,

VorVa® 3090107 (hee, 5o VyrVy)

(b) Calculate the kinetic energy of the electron as it passes point B, You may express your answer

ineV. Ene,r?\/ i Cﬂﬂs&rv_ed'
Eg = Ea 3. 19x10” 8V
KE, + EPE, = KE\+ EPEA storts From rest oF A

KE, = KE, + EPE, -EPE, = O + C’,"(\/A -V, ) = _E(VA“VE)
KE, = e(\/&-\,‘A) = .,:-_(3_ 19 x:o'?u)-z 2. 19% 1'2@\I
(¢} Calculate the speed of the electron as it passes point B,

= 4 g? 106 /<
J
)ZKEB _ 2(3.19%10°8 X 1,600,107V 2
{f.“){lo 31 [{ﬁ

continued on page 9...
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C3. A diverging lens has a focal point that is a distance of 12.0 cm from the centre of the lens. An
object that is 2.67 cm high is placed a distance of 9.00 cm from the lens.

(a) Draw aray diagram that shows the location of the image. Your diagram must show all three
principal rays. A o

mé?“’““_?gf,f””

{b) Calculate the height of the image.
-F = -~ [ 2.0em ('\rt Sthee dj\)efﬁl'ﬂj lws)
dy, = + 9.00em 'ﬂo'— 2.6F cm

[.53 cem

)

hi = i‘r‘f‘a?: ’n&.a\d’ = !"\t""l‘r'\ﬁ wl\e.rﬂ MJ *Haa Mdﬁni'ﬁ‘wﬁuA) = —j‘c‘

L\L‘ = - é" ln,,
d,

e he thon lons equabee, ol = (1 - 1)
.
h, = *'(-JF“'_JLJ _"”“_ - he
- (3-4)% % -1
.00y |
=12, 0em

END OF EXAMINATION



