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Dear respected student,
To get the most benefit form this old exam, | suggest the following,

(1)
(2)
3

(4)

Solve it without seeing the answers.
Time yourself. A question should not take more than 6 minutes.
Compare your answers with the answers provided at the end of this
exam.
If your answer iswrong, study why you did not get it right. If
you cannot know your mistake, ask your friends or come to me.
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The capacitor in figure (1) is initially charged to 50 V and
then the suwitch is closed. What charge flows out of the
capacitor during the first minute after the switch was closed?

mnC.
nC.
mC .
nC.
ncC.
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Electrons are accelerated from rest through a potential

-difference of 500 V. They are then deflected by a magnetic

QW
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field of 0.2 T that 1s perpendicular to their velocity. The
radius of the electrons trajectory is:

2.4 milli-m.
0.38 milli-m.
1.6 milli-m.
0.54 milli-m.
0.15 milli-m.
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A parallel combination of two capacitors, C1 and C2
where C2=2%C1, 1is connected to a battery. If the charge
accumulated on C1 is 2.0X10%XX(-6) € and the total
energy stored in the combination is 12.0X10%X(-9) Joule,
then the capacitance of C2 is:

.5X10%XX(-3)
.5X10%XX(-6)
.5X10%XX(-6)
LOX10%XX(-6)
L0X10%XX(~-3)

) = D) e
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Consider a circular loop of wire within which the magnetic flux,
Phi, is given as a function of time, t, as

Phi = aXtXX2 + Db,
where a and b are constants. If the induced emf is measured as
4g Vv at t=3 s, what is the value of a?

V/s.
V/s.
Vss.
V/s.
V/s.

I
VwNnoE
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In figure (4), a loop of wire carrying a current, I, of 2.0 A
is in the shape of a right triangle with two equal sides, each
15 cm long. A 0.7 T uniform magnetic f£ield is in the plane

of the triangle and is perpendicular to the hypotenuse.

The resultant magnetic force on the two equal sides is:

0.30 N, out of the page.
0.41 N, into the page.
0.41 N, out of the page.
Zexo.

0.30 N, into the page.
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Suppose that the identical currents I in figure (7) are all
out of the page. The magnitude of the force per unit length
on the wire at the origin is:

[take I = 10.0 A, and a = 1.0X10XX(-4) m. ]

0.18 N/m. N
0.17 N/m.
0.28 N/m.
0.30 N/m.
0.55 N/nm.

B
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If the electric potential in a certain region is given by:
V(x,y,z) = —UXyXz - L5Xy + 3X(zXX2) Volts,

where ®, y and z are in meters. What is the magnitude of

the electric field at the point (+2,-1,-3)7

A. 125 V/m.
B. 25 V/m.
C. 29 V/m.
D. 35 V/m.
E. 10 V/m.
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Find the values of the currents in f£igure (3).

A. It = 2 A, I2 = 2 A, I3 = 4 A.
B. I1 = 2 A, I2 = 2 A, I3 = -4 1.
C. It = -2 A, I2 = -2 A, I3 = -4 A.
D. It = 2 A, XI2 = -2 A, I3 = zZerxo.
E. I1 = -2 A, I2 = 2 A, I3 = zero.
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An electric device, which heats water by immersing a
resistance wire in the water, generates 153 J of heat per
second when an electric potential difference of 12 V is
placed across its ends. What is the resistance of the
heater wire?

.58 Ohns
.10 Ohms
.94 Ohnms
.81 Ohns
.48 Ohms

Ho QW™
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A magnet is taken towards a metallic ring in such a way that
a constant current of 10%XX(-2) A is induced in it. The total
resistance of the ring is 0.25 Ohm. In 10 seconds, the f£lux

of the magnetic field through the ring changes by:

.5X10XX(-3) Wb.
.5X10XX(~-6) Wb.
.5X10XX(-2) Wb.
.5X10%XX(-9) Wb.
.5X10%XX(~1) Wb.
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Faraday's law states that an induced emf is proportional to:

the rate of change of magnetic flux.
the rate of change of magnetic field.
the rate of change of electric flux.
the rate of change of gravitational field.
the rate of change of electric field.
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The linear density of a vibrating string is 1 g/m.
A transverse wave is propagating on the string and
is given by the equation:
¥y(x,t) = 2.0Xgin(x - 40Xt),
where ¥ and y are in meters and t is in seconds. What
is the tension in the string?

- O
O = ON
ZEAZZR
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A solenoid is 3.0 m long and has a circumference of
9.UX10XX(~-2) m. It carries a current of 12.0 A. The magnetic
field inside the solenoid is 25.0X%10%X(-3) T. The length

of the wire forming the solenoid is:

410 m.
900 m
233 m.
467 m.
245 n
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3.00-kg of water at 100 degrees Celsius is converted to steam
at 100 degrees Celsius by boiling at one atmospheric pressure.
For one Kg of water, the volume changes from an initial value
of 1.0X10XX(-3) mXX3 as a liquid to 1.671 mXX3 as stean.

The worK done by the water in this process is:

.01X10%XX5
.69%10%XX5
.07%X10X%XX5
45X 10XX5
. 23X10%X5

- N U - W
[ S PR VR ¥
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A stationary source emits a sound wave of frequency f.
ITf a man travels toward this stationary source with a
speed twice the speed of sound, he would observe the
enmitted sound to have a frequency oif:

3Xf,

£.

indefinite frequency.
2Xf |

£72.
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The mass of a hydrogen molecule is 3.3X10XX(-27) kg. If
1.0X10%X%X23 hydrogen molecules per second strike 2.0 cm¥X2
of wall at an angle of 55 degrees with the normal when
moving with a speed of 1.0X10%¥X3 m/s, what pressure do
they exert on the wall?

.8X10XX3 Pa.
.7X10XX3 Pa.
.9X10%XX3 Pa.
.6X10XX3 Pa.
.9X10XX3 Pa.

C O =N

KKK K OK K K OK K K K KKK KK KK KKK KKK KK KKK KKK KK KOK KKK KK KK KK KK KKK KKK K CKKCKOKOK KKK

N NO: 17
KACK KK KKK KK

In figure (8), a hollow sphere, of radius r and carries a
negative charge -q, is put inside another hollow sphere, of
radius R and carries a positive charge ¢. At a distance x from
the common center, such that r < ¥ < R, the potential 1is:

RX[ (@/R)-(q/x)].
kX[ (@/R)+(qs/x)].
KX[ (@/%x)-(q/R)1].
KX[(@/R)+(qs/r)}.
kX[ (@/R)-(qrx)}1].
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In figure (2), if Vc-Vd=6.0 Volts, what is the emf of the
battery?

9.61 Volts.
18.2 Volts.
13.9 Volts.
10.8 Volts.
11.7 Volts.
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A ball of charge -50 e lies at the center of a hollow spherical
metal shell that has a net charge of -100 e. What is the charge
on the outer surface of the shell?

100
- 50
150
-100
-150

oPomoOD
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A conductor consists of a circular loop of radius R = 0.10 m

and two straight, long sections, as in Figure (6). The wire
lies in the plane of the paper (xy-plane) and carries a current
of I = 5.3 A. Determine the magnetic field, in Tesla, at the
center of the loop. (K is a unit vector in +z-direction)

~5.8%X10X%XX(~-5)
5.8%X10%XX(-5)
4. 4X10XKX(-5)
1.8X10%XX(~-5)
4. 4X10%XX(-5)

-
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Two positive charges, q1 and g2, lie on the x-axis. The first
charge, q1 = 12.0X10XX(-6) C, is at the origin, and the second
charge, g2 = 3.0X10XX(-6) C, is at 3.0 m. Where must a
negative charge, q3, be placed on the x-axis such that

the resultant force on it is zero?

3.0 m.
- 1.0 mnm.
2.0 m.
- 1.5 m.
1.0 m.
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The current loop in figure (5) consists of one loop with two
semicircles of different radii. If the current in the circuit
is 19 A, a = 3.0 cm and b = 5.0 cm, then the magnetic dipole
moment of the current loop is:

.15 AXmXX2, into the page.
.02 AXmXX2, into the page.
.02 AXmXX2, out of the page.
.10 AXmXX2, out of the page.
.10 AXmXX2, into the page.
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A magnetic £ield CANNOT:

accelerate a charge.

exert a force on a charge.

change the momentum of a charge.

exert a torque on a charged particle.
change the kinetic enerxrgy of a charge.
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Which of the following statements are CORRECT:

Waves carry energy and momentum.

Mechanical waves need a medium to propagate.

Sound waves are transverse uWaves.

A Wave on a stretched string is a longitudinal wave.

For a tube closed at one end, only odd harmonics are present.

frEwN =

2 and 4.
1, 2 and 3.
¥t and 4.
3 and 5.
1, 2, and 5.
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Which of the following statements are WRONG:

1.

nhEw

tf O QW

In oxrder to achieve the lowest resistance from several
resistors, they should be connected in parallel.

In order to achieve the lowest capacitance from several
capacitors, they should be connected in parallel.

The resistance of a conductor does not depend on temperature.
A dielectric increases the capacitance of a capacitor.

The electric £lux through a closed surface is always 2zerxo.

1 and 4.
1 and 3.
2 and 4.
1, 2 and 3.
2, 3 and 5.
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An electric dipole, of electric charge 9.3X10XX(-12) C and
distance 1.0X10XX(-3) m, is in an electric field of strength
1100 N/C. What is the difference in potential energy
corresponding to dipole orientations parallel and
anti-parallel to the field?

o QW

.03X10%XX(~-11)
LI5X10XX(-15)
.08X10XX(-13)
.87X10XX(~11)
.05X10XX(-11)

N WEO -
(=" I PR Py ]
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An electron is projected into a uniform magnetic field
B = (0.8 K) T. Find the magnitude of the magnetic force,
on the electron when the velocity is:
v = (5.0X10XX5 i + 3.0X10XX5 j) ms/sec.
(i, j and K are the unit vectors in the x, y and z directions,
respectively).

ZERO.

1.2¥10%XX(~-13)
5.2%10XX(~-15)
7.5%X10XX(-14)
7.8%X10XX(-18)

Z X Z &
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Which of the following statements are CORRECT:

1. Two objects are in thermal equilibrium if they have the same
temperature.
2. In an isothermal process, the worKk done by an ideal gas is
equal to the heat energy
3. In an adiabatic process, no heat enters or leaves the systen.
4. The thermal efficiency of an ideal engine can be = 1.0.
5. For any process the change in entropy of a closed system < 0.

4 and 5.

1, 2 and 5.
1, 2, and 3.
1 and 4.

3 and 5.
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The sum of the currents entering a junction equals the sum
of the currents leaving that junction is a consequence o#f:

Ampere's law
conservation of charge
Coulomb's law
conservation of energy
Newton's second law
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A long solid cylindrical conductor of radius R= 4.0 mm carries
a current I parallel to its axis. The current density in the
Wwire is 2X10XXYy A/m*¥XX2, Determine the magnitude of the magnetic
field at a point that is 5.0 mm from the axis of the conductor.

55 micro-T.
12 micro-T.
40 micro-T.
17 micro-T.
30 micro-T.
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S - M ¢
o; \
8Q 5Q
100 pF f" 200 kQ g %
| l
d
Figure 1 Figure 2
AANA Hypotenuse
I —4v 1 I
\ & T )' Y L2 15 cm
Iy I
>
15 cm \
6V
Figure 3
I
) Y
\\ >
X
Figure 5 Figure 6
Y A
@l P!
© —® —>
X
a
Figure 7
Figure 8




o |

S =S8 _cos(kx - wt)
_ Power
" Area
y =y, sin(kx - ot — ¢)

P =-;—pcozA2v

AP = AP_sin(kx — wt)
AP_ =pvasS,

m
I= -lz-(mS \)Zv

=10 logI— , I, =10 W/nt

0

+
f,=f(v:vD)
v+vV
y =(2ymcos—2—} (loc mt—%)

AL = 6LAT AL = —p
2n

AL = rl-)zL n = 0.24,..
AL = n}-— n = 1,3,5,..
2
AL =mh AL =(m+-12—)x
£ =215, n=123,.
2L \p
£ =2,  n=123,.
2L
f = n=1,3;5,.
n - 4L’

y = 2y ,sinkx cos@t

gBLl g (AL)EA

L AT L
n=1,23,...
PV =nRT = NkT
- 1A, n=-rP—=—I:I-
TV AT M N,
Q=mL , AU =Q-W

Physics 102
Formula sheet for Final Exam

Fall Session 2000-2001 (Term 002

3RT

———ne

M
AU=ncy, AT

<|z
NT—-

8
]
=
w
3

, Q=ncAT
-W, AE,, =nc AT

I
8
1l ;
n <o o] o w

oo

ncpAT , Q=nc,AT
=constant , T V"' =constant

, K=C+273

Q T w
Q dQ,
(K)Heal—Pump = _\Vh' ’ AS = ".__T—

F=kqx:12 , F=}qu

Surface I
E=$r , E=2—-—
R T
U=-PE, <pc=<jr‘«:.d"&=qm
80
g=2 , E=—
2, g,
T=PxE ,V_EQ
r
W = AK =-AU
B
AV_VB-VA=-jEd§=$‘-p-
A qO
Ex=—2Y—,E =—§X,E,=—§-V—
x' Y oy o
p=Xad: Q0 oo bt
I, d

E
u=lcv?, c=xC,, E=-%,
2 K
veYo 129Q [ _AQ g4
K dt t
R=Y-pL | J=cE

1 TA

p=p°[1+a(T-T ), P=1IV
q(t) = Ce[1 — ™),
-/RC

Q(t)=qoe
F=1dsxB, r==
qB
:=ux , u=IA
= W, IdsxT
dB=— B.dS=pg e
4t 1 (j. ol
B= p‘OI , . p‘OI
4R 2ma
N
Bs_/‘o('f)l—/‘onl
jﬁ.dj&.
Surface
s=-9(—p-B— e=BLvV
dt
Sevoyas T

1 2
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g0 = 8.85 x 10"2 C¥/N.m’
k = 9.0 x 10° N.m*/C?
ge=-1.6x10"°C
m.=9.11x 10" kg

=1.67x 10" kg
1eV-16x 1017
1cal= 4.186]
micro = 10 , hano = 107%,
pico = 1012
Ho=4m x 107 TWb/A. m
k=138x 102 JK
Np =6.02 x 1023molecu1es/mole
1 atm = 1.013 x 10° N/m’
R =28.31J/mol. K
p(water)—l g/cm

=9.8 m/s’

1 cal = 4.186 Joule
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