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Instructions

o Answer all three (3) questions
* Read the question more than once and write down your data.

¢ On problem-solving, specify applicable definitions and draw clearly labeled
diagrams.




Questionl (Coulomb’s law, Electric Field, Electric Potential, and Potential

Energy)

1.1.Two point charges are located in the xy plane as follows:

[11 - +3(} ﬂc

=20 nC
i {(x=3cm, y=4cm)

(x=0cm, y=4cm)

L
P

B= -40 nC

(x=0cm, y=0cm) x=3cm, y=0cm)

Charge q1 =-20 nC is located at point (x = 0 cm, y = 4 cm), and a second charge, qz = +30 nC, is

at the point (x = 3 cm, y = 4 cm). A third charge q3 = - 40 nC is placed at the origin (x = 0 cm, y

=0 cm).

L.1.1.

1.1.2.

1.1.3.

1.1.4.
1.1.5.

Calculate the Resultant Coulomb Force on charge q2 = +30 nC due to the presence of qi

and q3 (both magnitude and direction). (10)
Draw a labeled vector diagram (WITHOUT CALCULATIONS) of the Electric Field at
point Pi.

(3)

Calculate the Electric Field at point Pi. (7)
CALCULATE the overall Potential Energy (AU) of the system of charges. (5)
CALCULATE the Electric Potential (V) at point P;. (5)

1.2. The potential difference between the accelerating plates of a television set is about 25 kV. If

the plates are separated by 1.5 cm, estimate the magnitude of the uniform electric field between

the plates. (3)




1.3. An electron is shot from one large metal plate toward a parallel plate. If the electron’s initial

speed 6.0x10°m/s and its speed just before it hits the second plate is 4.0x 10°m/ s.
1.3.1. What is the potential difference between the plates? (5)

1.4 A particle of ql= +4q at the origin of an x-axis and a particle of q2= -q. The distance
between the charges is L. At what point can a proton be placed so that it is in equilibrium? Please
show the diagram.

(10
Question 2 (GAUSS’ LAW AND CAPACITENCE)

2.1 Find the electric field outside and inside a hallow shell using Gauss law and show the diagram.

(6)
2.2 Consider the combination of capacitors in the figure below.
15.0 uF  3.00 u¥
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2.2.1 Calculate the equivalent (or total) capacitance of the group. (6)

2.2.2 Calculate the charge on each capacitor if AVab =15.0 V. (10)




Question 3 (Direct Current in Circuits)

3.1. Find the equivalent resistance between points A and B in the drawing below. (10}
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3.2. For the circuit shown in the drawing below, find the current in the 3.00 Q resistor and specify

the direction of the current. (10)
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3.3 One end of an aluminium wire whose diameter is 2.5mm is welded to one end of a copper wire
whose diameter is 1.8mm. The composite wire carries a steady current of 17mA. Determine the

current density of both materials. (5)

3.4 A wire of length L= 2035 m and diameter d= 1.63 mm carries a current of 1.24A. The wire

dissipates electrical energy at the rate P of 48.5 mW. Of what is the wire made of?(5)
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Some useful quantities and relationships.
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£, = 8.85 x 1012 .

N —-m

N, = 6.022 x 10% particles /mol

me = 9.109 x 10 kg
m,=1.673 x 10 kg
le| = 1.602x107°C
G = 6.67x 107 N.m?/kg?

g =9.8m/s?

Queraz (usced) LT X 1018
# Al sl ag 2 N elements n uis table are atiinsed to be frer of inpurities
* See Section Y14, i
* A ickel-chimomniurn allee commenly sl in Buaning elements,

T Haadsiiviny of silican i6 vecy aung{r:\:;u purity, Thovidae can be chisnged by soviad anders of

vinguitudewhien 1L B doped with atier whone.
& Thomion FIpHer Euceaon N : !

4

LA
o ;oA
A i "}
o t
O o8
[
TABLE 14.1 TABLE 1.4
Densities of Some Common Substantes at Standard Temperatuye (0°C)  Prefixes for Powers of Ten
and Pressure (Atmospheric) Power  Prefix  Abbreviation Power Prefix  Abbreviation
Substance P (kg/m") Substance # (kg/m¥) 1= et v L Ko K
A 4 . - 1 -
Al 1.249 Ice i IR I i - zeptu 2 T e A
3 : 9 7 s ’ = 4 . i
Aluingem 2,70 X llﬂ5 Eron 788 X W 1018 wilts QA 18 uiga G
SLZEILE LR79 K H ! ® . . . M
Sr LzeLe 0.,‘ .r) " Lt:)‘ . [\; el !:1;.": X H;q n- [emue 1 e TeviL T
Sappeer 3,74 ) aMercury 8.6 X 1 [ -
PRt e redry ,l B XA W™ picn P 14yt st g
Erhyl afeahal 0806 X 10° Crsk mII0X [9* P : .
: . 10 nana n 1P eXit E
Fresh water 100 X 108 Crrvgen pas L - . 1o .
Glucerin 1.96 x 0% Pine 0878 > 100 , ¢ ) et 4
) - A1 et g .
Chesfed 103 X 10# Platinum Q1.4 X 1P 0 . “"”E_ m Lo yolta ¥
Helium gas L79 % 10 SemwaLer 1O% > 1P 1= cend ¢
. . ~t e
Hvdvogen pms 3,99 % 10-¢ Silver 1.5 X 108 1 dleci d
A TBGT Thonaon hghtt Lodman
TARLE 26.4 N TABLE 27.2
Approximate Dialectric Constants and Diclectric Strengths of Various Resistivitics and Temperamre Coefficients of Resistivite
Materiads at Roown Tomperature For Vartous I\-fntcria]sp *
Diefecerie Dielectric Strength®
Material Cousiant & {10% V s} Temperature
i (i) 1000 55 a Materinl Resistivity* ({2 m) Coefficient® ai("C)~%}
Bakelire 4 2 Silver 1.54 ¥ 107 5. K Y
QTSI FLTE AT 378 8 (opper L7 x 10 A0 N
Mytar =2 7 Gald 204 X 107% B4 X L07F
Neoprese rabber 6.7 12 ‘_\'m a8 % 10-F 5.0 % 103
Nylem Bk 14 — Tl % 10 T 5 1y
Paper a7 16 uGsien Ab X - _l- it .
Farallin-irpregmned prper A5 1 Tron loxie A0 X 1T
Palysierene LT A Plartisum 11 % =8 A2 K 107
tradyvinnd chiloride St i Lead 29 X -8 3.0% (-
Peavvelnin 6 2 Nichromset LAY X LG8 4 X -9
i‘vn-s uln-«, e :" Carban 35Xt PO SR
- s 25 5
$ |1u.mf; nil 2.5 2 Germanium n.46 : ~4f ) 107"
Sty T s te usn & et N 9 . - -
el ) 50 §|l1c<)11 28 X 10 —7R X o~
Vvt 1.000 00 - Gl 0 1 L0
Witer RO —_ Fard rubber ~
* The blelectie srevgth eooals tie masionone clectele Gedd thn cong exb i dlefetrio withaug eleclyi Sulfir [i)'*



