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Question 1 (20)

. In the figure below, the charges on the two metal spheres and the ebonite

rod create an electric field at the spot indicated. This field has a magnitude
of 2.0 N/C and is directed as in the drawing. Determine the force on a
charge placed at that spot, if the charge has a value of

(a) go=+18 x 10® C and (b) qo = -24 x108 C.

(6)

Two particles, with identical positive charges and a separation of 6 x102
m are released from rest. Immediately after the release, particle 1 has an
acceleration whose magnitude is a1=10 x102 m/s2, while particle 2 has an
acceleration whose magnitude is a2=16 %103 m/s?. Particle 1 has a mass
of 12.00x107® kg. Determine the following:

(a) The charge on each particle (6)
(b) The mass of particle 2. (4)

3.

Two small identical conducting spheres are placed with their centers 0.50

m apart. One is given a charge of 15 x 10 C, the other a charge of 20 x

1095,

(a) Find the electrostatic force exerted on one sphere by the other.  (2)

(b) The spheres are connected by a wire. Find the electrostatic force
between the two after equilibrium is reached. (2)

Question 2 (20)

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.
(a) 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 of 10.0 Q. Determine the equivalent resistance between the
pointsaand b, band ¢, and a aan G,
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. Find the equivalent resistance between points A and B in the drawing.
2.000 6.00 0 1.00Q
3.00 Q (5)

Question 3 (20)

. A proton is moving parallel to a uniform electric field. The electric field
accelerates the proton and increases its momentum to 5x10-%* Ns from
1x102® Ns in a time of 6x10° s. What is the magnitude of the electric
field? (10)

. 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 uC 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)

. Explain the process of charging a capacitor, include diagrams. (10)

. 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 (20)

1. The ammeter shown in the following figure reads 2.00 A. Find h, Iz and «.
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(10)

2. Find the equivalent resistance of the circuit below and the current from the
battery.
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USEFUL INFORMATION

Name Svmbaol Value
i. FElectron Charge e 1.6x 107 C
2. Mass of Electron e 9.1ix 10" kg
3. Mass of Proton "y 1.68x 107 kg
4. Coulombs constant k 9 x 10° Nont' 7
5 Resistivity of Copper p 1.72x10% Qm
6 Resistivity of Tungsten 2 56x10°0m
7. Gravitational acceleration g 10m/s

Equations

. V=IR

. Ap=FAt

. F=qE

. F=KQilQa|/ 7
. C=Q/AV

. P=V/R

. P=IR






