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⋄ Answer all the questions.
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1. A) The iruit ontaining three ylindrial resistors, namely X , Y
and Z, whih obey Ohm's Law is shown in the �gure below. The

resistors whih have length of L and ross-setional area of A are

onneted to an ideal battery of emf ε. As shown an ammeter is

onneted in series while voltmeter is onneted to ends of resistor

Z. The resistors X and Y have a resistivity ρ and the resistor Z
has a resistivity 3ρ.

i Find the urrent i through the

ammeter.

ii Find the reading of voltmeter.

Express your result in terms of given quantities and onstants (ε,
A, ρ, L). (Hint: Resistane is related to resistivity; R = ρL

A
)
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B) What uniform magneti �eld, applied perpendiular to a

beam of eletrons moving at 1.30 × 106 m/s, is required to make

the eletrons travel in a irular ar of radius of 0.35 m? (Hint:

Centripetal Fore; Fc = mv2

R
)
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2. Consider iruit as shown in �gure whih onsists of two batteries. One

of the following batteries has an internal resistane r, while the other

battery is an ideal battery.

Calulate;

i Currents through eah battery,

ii Total power dissipated by resistors.

iii Potential di�erene between points a
and b, Vab,
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3. In Figure given below, R1 = 8.0 × 103 Ω, R2 = 10.0 × 103 Ω, C =

6×10−7 F , and the ideal battery has emf ǫ = 12.0 V . First, the swith

is losed a long time so that the steady state is reahed. Then the

swith is opened at time t = 0.

What is the urrent in resistor 2 at t =
2.00× 10−3 s?
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4. In Figure, two semiirular ars have radii R2 = 2.6 cm and R1 =

1.05 cm, arry urrent i = 0.0937 A, and share the same enter of

urvature C.

What are the

i magnitude

ii diretion (into or out of the page, why?)

of the net magneti �eld at C?
Hint: Use Biot-Savart Law.
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5. In �gure below, the magneti �ux through the irular loop of radius

r = 2.0 m inreases aording to the relation ΦB = 3t2 + 3t, where ΦB

is in Webers and t is in seonds.

i Find the magnitude of the indued

emf, ξ in the irular loop at t = 2.0 s.

ii What is the magnitude and diretion of

the indued urrent in the irular loop

at t = 2.0 s if the loop has a total resis-

tane of R = 30 Ω?
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