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1. A) In Figure, R1 = 2.0 Ω, R2 = 6.0 Ω, and the ideal battery has emf

ε = 4.0 V .

i What are the size and diretion (left

or right) of urrent i1?

ii How muh energy is dissipated by all

four resistors in 3.00 minutes?

1



B) A 15.0 kΩ resistor and a apaitor are onneted in series and then

a 12.0 V potential di�erene is suddenly applied aross them. The

potential di�erene aross the apaitor rises to 5.0 V in 1.30 µs.

a) Calulate the time onstant of the iruit.

b) Find the apaitane of the apaitor.

2



2. In Figure, an eletron aelerated from rest through potential di�er-

ene V1 = 1.00 kV enters the gap between two parallel plates having

separation d = 10.0 mm and potential di�erene V2 = 50 V . The lower

plate is at the lower potential. Neglet fringing and assume that the

eletron's veloity vetor is perpendiular to the eletri �eld vetor

between the plates.

In unit-vetor notation, what uni-

formmagneti �eld allows the ele-

tron to travel in a straight line in

the gap?

3



3. A long wire arries a 10 A urrent from left to right. An eletron

1.0 cm above the wire is traveling to the right at a speed of 1.0 × 107

m/s. What are the magnitude and the diretion of the magneti fore

on the eletrons?

4



4. In Figure, two semiirular ars have radii R2 = 3.9 cm and R1 =
1.575 cm, arry urrent i = 0.1405 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.

5



5. A square wire loop with 3.00m sides and resistane 3 Ω is perpendiular

to a uniform magneti �eld, with half the area of the loop in the �eld

as shown in �gure. The loop ontains an ideal battery with emf (ε)

20.0 V . The magnitude of the �eld varies with time aording to B =
0.0420− 0.3870t, with B in teslas and t in seond.

i Find the value and diretion of the in-

dued ε.

ii What is the net emf in the iruit?

iii Find the magnitude and the diretion of

the net urrent around the loop?

Hint: Magneti �eld is dereasing.

6
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1. A) The magnitude J of the urrent density in a ertain lab wire with

a irular ross setion of radius R=15.00 mm is given by J =
(6.00 × 107)r2, with J in amperes per square meter and radial

distane r in meters. What is the urrent through the outer setion

bounded by r=0.200R and r=0.600R?

1



B) For the iruit shown �nd

i the urrent delivered by

the battery,

ii the potential di�erene

aross the 20 Ω resistor.

2



2. 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.

(Hint: Multi-loop iruit. Apply

juntion and loop rules.)

Express your result in terms of given quantities and onstants (ρ, ε, A, L).

(Hint: Resistane is related to resistivity.)

3



3. A proton of kineti energy 2.10 keV irles in a plane perpendiular to

a uniform magneti �eld.The orbit radius is 25.0 m. Find

i the proton's speed,

ii the magneti �eld magnitude,

iii the irling frequeny,

iv the period of the motion.

4



4. A long wire arries a 10 A urrent from left to right. An eletron

1.0 cm above the wire is traveling to the right at a speed of 1.0 × 107

m/s. What are the magnitude and the diretion of the magneti fore

on the eletrons?

5



5. In �gure below, the magneti �ux through the irular loop of radius

r = 2.0 m inreases aording to the relation ΦB = 6t2 + 6t, 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 = 60 Ω?

6
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1. A) A parallel-plate air-�lled apaitor has a apaitane of 50 pF .

i If eah of its plates has an area of 0.35 m2
, what is the sepa-

ration?

ii If the region between the plates is now �lled with material

having k=5.6,what is the apaitane?

1



B) In Figure given below, the magneti �ux through the loop in-

reases aording to the relation ΦB = 6.0t2 + 7.0t, where ΦB is

in miliwebers and t is in seonds.

i What is the magnitude of the emf (ε) indued

in the loop when t = 2.0 s?

ii Is the diretion of the urrent through R to the

right or left?

2



2. The magnitude J of the urrent density in a ertain lab wire with a

irular ross setion of radius R=5.00 mm is given by J = (2.00 ×

107)r2, with J in amperes per square meter and radial distane r in

meters. What is the urrent through the outer setion bounded by

r=0.800R and r=R?

3



3. 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 bat-

tery,

ii Potential di�erene between

points a and b, Vab,

iii Total power supplied by bat-

teries,

iv Total power dissipated by re-

sistors.

4



4. In Figure, an eletron aelerated from rest through potential di�er-

ene V1 = 1.00 kV enters the gap between two parallel plates having

separation d = 20.0 mm and potential di�erene V2 = 100 V . The

lower plate is at the lower potential. Neglet fringing and assume that

the eletron's veloity vetor is perpendiular to the eletri �eld vetor

between the plates.

In unit-vetor notation, what uni-

formmagneti �eld allows the ele-

tron to travel in a straight line in

the gap?

5



5. Figure(a) shows two wires, eah arrying a urrent. Wire 1 onsists

of a irular ar of radius R and two radial lengths; it arries urrent

i1 = 3.0 A in the diretion indiated. Wire 2 is long and straight; it

arries a urrent i2 that an be varied; and it is at distane R/2 from

the enter of the ar. The net magneti �eld B due to the two urrents

is measured at the enter of urvature of the ar.

Figure(b) is a plot of the omponent of B

in the diretion perpendiular to the �gure

as a funtion of urrent i2. The horizontal

sale is set by i2s = 2.00 A. What is the

angle subtended by the ar?

6


