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Question 1 (25)

. Two-point charges are 4 cm apart. They are moved to a new separation of 2
cm. By what factor does the resulting mutual force between them change?

a) ¥

b) 2

c) Y

d) 4

@)
- Electric field is dimensionally equivalent to which of the following?

a) N.m/C

b) N/C

¢) N.m%/C2
d) N/C2

(2)
- The number of electric field lines passing through a unit cross sectional area is
indicative of:

a) Field direction

b) Charge density

c) Field strength

d) Charge motion

@)
. Ifa certain resistor obeys Ohm’s Law, its resistance will change:
a) As the voltage across the resistor changes.
b) As the current through the resistor changes.
¢) As the energy given off by the electrons in their collisions changes.
d) None of the above, since resistance is a constant for the given resistor.
(@)
- By what factor is the resistance of a copper wire changed when its temperature
is increased from 20°C to 120°C? The temperature coefficient of resistivity for
copper =3.9x 1073 oyl
a) 0.70Q
b) 1.06 Q
€) 10310
d) 13.8Q

3)



6. Which process will double the power given off by a resistor?
a) Doubling the current while doubling the resistance
b) Doubling the current by making the resistance half as big
¢) Doubling the current by doubling the voltage
d) Doubling the current while making the voltage half as big.
@)
7. What is KirchofF’s 1st equation for this junction?

a) I=la+1h
b) L=L+j;
¢) =Lk
d) [+L+E=0
@
8. The unit of capacitance, the farad, is dimensionally equivalent to which of the
following?
a) V/C
b) V.C
c) IV
d) CV 2
9. Increasing the voltage across the two plates of a capacitor will produce what effect
on the capacitor?
a) Increase charge
b) Decrease charge
¢) Increase capacitance
d) Decrease capacitance
2)
10. A 0.25 uF capacitor is connected to 400 V battery. Find the charge on the
capacitor.
a) 1.2x1012C
b) 1.0x10*C
c) 0.040C
d) 0.020C
(2)

11. Doubling the voltage across a parallel plate capacitor does not double which of the



following?
a) The charge
b) The electric field between the plates
c) The energy stored
d) Bothaandb

(2

12. Three capacitors of 1.0, 1.5, and 2.0 uF are connected in series. Find the combined
capacitance,
a) 4.5uF
b) 4.0 uF
c) 22uF
d) 0.46 ur 2

Question 2 (25)

A battery has an Emf of 12.0 V and an internal resistance of 0.50 Q. Its terminals
are connected to a load resistance of 3.00 Q.
(@) Find the current in the circuit and the terminal voltage of the battery.
4)
(b) Calculate the power delivered to the load resistor, the power delivered to
the internal resistance of the battery and the power delivered by the battery.

(6)

- The circuit in the drawing contains three identical resistors. Each resistor has a
value 0f 10.0 Q. Determine the equivalent resistance between the points a and b, b
and ¢, and a and c.
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(5)

. Find the equivalent resistance between points 4 and B in the drawing.
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4. In2.0s, 1.9 x10" electrons pass a certain point in a wire. What is the current / in
the wire? (5)

Question 3 (20)

1. A proton is moving parallel to a uniform electric field. The electric field accelerates
the proton and increases its momentum to 5x1023 Ns from 1x10?* Ns in a time of
6x10°% s. What is the magnitude of the electric field?

(10)

2. Three charges are fixed to an x, y coordinate system. A charge of +18uC is on the
y axis at y =+3.0 m. A charge of -12uC is at the origin. Last, a charge of +36 puC is
on the x axis at x = +3.0m. Determine the magnitude and direction of the net force

on the charge at x =+3.0m. (10)
Question 4 (20)
1. Explain the process of charging a capacitor, include diagrams. (10)

5 A circuit contains a 48-V battery and a single light bulb whose resistance is 240 Q.
A second identical, light bulb can be wired either in series or in parallel with the
first one. Determine the power delivered to a single bulb when the circuit contains
(a) only one bulb, (b) two bulbs in series, and (c) two bulbs in parallel.

(10)



Question 5 (10)

1. Find the equivalent resistances Rcp, Rer and Rag

(10)
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USEFUL INFORMATION

I. Vv=IR
2. Ap=FAt
3. F=gE

4. F=klQi]|Qa| /72

5. C=Q/AV
6. P=VR
7. P=IR

Name Svmbol Value
1. Electron Charge e L&z 0¥ g
2. Mass of Electron m. 9.1 xi0% kg
3. Mass of Proton m, 1.68x 167 kg
4 Coulombs constani k 9x 10° Nmr' ¢
5 Resistivity of Copper g L72x10° Qm
6 Resistvity of Tungsten P 56x10% Qm
. Gravitational accelerarion g 1om/s’

Equations






