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1) Conduction electrons move to the right in a certain wire. This indicates that:

a) current and electric field point right. b) current points right while electric field points left.
d) current points left while electric field points right.

2) A cylindrical copper wire of radiusr and length | has resistance R. If r and | is doubled the resistance of
thewireis:

3R FEJOSRENN o) 2R d) 4R
3) A light bulb is marked 60 W and 120 V. Itsresistance is
a) 60 W b) 1220 W c) 180 W d240W

IW 2W

4) For the circuit shown, if the double-throw switch S is thrown to its
lower position, the current | is:

3 1A M2 o) 12A d) zero

5) Consider the circuit shown. Just after the switch is closed (t=0), the
current | shown in the figure (in the right regsitor) is:

e 2e e
a)— b) — C) —
)2R )R )R

6) The unit of the magnetic field might be:

8 C.nvs b) C.m oNnCm  [NGKICSINN

7) The magnetic force on a charged particle isin the direction of its velocity:

a) if it ismoving in the direction of the field. b) if it is moving perpendicular to the field.

c) if it ismoving opposite to the direction of the field. _



8) A charged particle moves with velocity v in a uniform magnetic field B. The magnetic force on the
particle is maximum when:

a) v parallel to B. N6 ViperpendictlartoBY c) when v is zero. d) v makes 45° with B.

9) After entering the magnetic field, the electron will deflect: O
8) up ‘bdown @—» ;o
c) out of page d) into the page S

10) A wire is bent into the form of a semicircle of radius R. If the wire has a s
current | and present in a uniform magnetic field B directed into the page as
shown. The magnetic force acting on the wire is:

FE2RIBIUPI b) 2RIBdown.  ¢) pRIB up. d) pRIB down. SRR

11) A charge g of mass minters aregion of uniform magnetic field B with speed v perpendiculat to B. The
radius of its motion is:

vB m mv

12) the figure shows two long parallel wires of eguall currents directed as
shown. The direction of the magnetic field at point Pis: AN

3) up NB)EEWRANIIN o) left d) right

13) A loop of area A existsin a uniform magnetic field B. For an induced current to be set up in the loop:

a) the magnetic fileld must vary with time. b) the area must vary with time.
¢) the loop must rotate with time.

14) If the current in the figure shown is decreasing, the direction of the induced
current in the resistor Ris:

=0

a) right. FONIEERN ©) zero. d) not known. |

15) The figure shows a rectangular loop moves at constant velocity through  7==7==7===7=7777"5
aregion of uniform magnetic field directed out of the page. For thetwo —— . ... .. ... - v
indicated positions of the loop, which of the following is correct ? 0 A ¥

a) the induced currents are in the same direction b) the magnetic fux through both positions is

for both positions. constant.

d) the magnetic forces on both positions are in
opposite directions.




PART I1: Solve the following problems (4x10=40 pts)

Q1) Inthe RC circiut shown, find the maximum charge on the capacitor.

R=4W I, I
/\MA

> | >
| ic:lOnF
T

. o VT R=6 W
At t® ¥, the capacitor acts as an open circuitp 24V 12V ? ’
I2:0.I3 -|—
I, =153= 24 =24A
(6+4)

To find the charge on the capacitor we need the voltage across it. Now applying
Kirchoff's second rule to the left loop we have

Vo =24- 1R, -12=24- 9.6-12=2.4V
PQ =V.C =2.4(10nF) =24nC

Note that by applying Kirchoff's second rule to the Iright loop we have

Ve =12-13R, =12- 144 =24V

Q2) A draight wire of length L carries a
current | as shown. Using Biot & savart law,

caculate the mgnetic field at point P, a
diatance a from one end.

You aregiven ¢

dx _ X
(x2 + az)% a®Vx? +a’

Now applying Biot-Savart law we have
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Since the direction of B is the same for all the elements we can integrate to get
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Q3) A long solenoid has n turns per unit length and current | directed as shown in 8 B
the figure. Find the magnetic filed inside such an idea solenoid. S A
o 1 o b Cc
d?’ dl =m Ienc P o
br rcr rdr r ar r O
Bd +PBdl +Bd +Bdl =ml (&)
a b c d | o
For the portions bc andda B * dl and for the portioncd B =0 b (o) a d
br r 8
Bdl =m 1
a enc o
(9
(®)

Now for the portionab B // dl and its magnitude is constant along
this portion b

Bl =my Iene
But the current crossing the surface enclosed by the loop is I multiplied by the No. of
turns bounded by the loop p

Bl =my NI b B:m)ITII =mynl

With n is the No. of turns per unit length.

Q4) A uniform magnetic field, directed into the page, changes
with time according to B=(4- t), withtinsand B in T. The
field is confined in a region of length 6 m and width 4 m. A
circular loop of radius R= 3 m is placed in the field with its
half is out of the field, as shown.

a) Calculate the induced emf in the circular loop.

4m

First we want to find the flux through the circular loop
F =B A :(4—t)(%pR2)

Now using Faraday'e law we get

ez-ji =1pR? = 45pV

b) Indicate the direction of the induced current in the circular loop. Explain.



Since 3'; is negative the induced m.f is in the same direction as the original m.f.This

means that the induced current must be clockwise.



