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In calculation problems, describe equations
clearly and systematically enough to show
how to solve the problems. If not enough,
you won’t get any points.

Elementary Charge e=1.60x101®C

Electron Mass me=9.11 x 10-3 kg

Proton Mass mp = 1.673 x 10-27 kg

Coulomb’s Law Constant k=8.99 x 109N » m2/C?

Universal Gravitational Constant G=6.67x 101! N - m¥kg?

Avogadro’s Number Na =6.022 x 1022 mol!

Magnetic Permeability of Free Space po=4n x107T - m/A

4 pt/question x 13 questions = 52 pt Max 50 pt /[Total 50 pt]
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(1) A 4.0 Qresistor and 8.0 Q resistor are connected in series, as shown

in the figure. The current through the 4 Qresistor is 2.0 A. |=2.0A
(1-a) What is the current through the 8.0Q resistor? —

g M ¥ 11—
(1-b) What is the potential difference (voltage) between the points, b R,=4.00 R,=8.00Q
and c?
(Equations)
a) z,0A

b) V = o R:s = 20x8f 0 =76 [w]

(1-a) Answer

2,0 A

(1-b) Answer

/b6 V

(2) An oil heater operates on a 120V. The power consumed by the - Ll
heater is 1600W (1.6 x 103 W), ol il
(2-a) What is the current in it? =
(1101
\I[h
. g N "- i
(2-b) When the heater operates during 12 hours, find the electric A Y

energy.
(Equations)

P rboeo

(a) P=VI T=—=-"7- =/33 —> /3

}

(L27%)

(%) W =Pl = /40w xs2F%r :/?,Zx/ﬁ'gbft/ﬁw’é/?féu’ﬁ

<
X/ 0

. \/ ) -
(/ 23_&“};; = IRLYJécO - J?l X'/?O} (2'3)Answer
—6.5x70°J) /3 A

(2-b) Answer

[P BW G

o 4 psrn® J
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(3) In the diagram at the right, the current through the 2.8 0 2, ¢/
resistor is 2.0A. What is the current through the 3.6 Q —_—
resistor? 280
(Equations)
Ae—i | | B
8.00) 560
. 360
V=R
= 2,0 x2.8
=60 V
4 a :
A = V: i B =, 58 — b
R 1.4
(3) Answer
&
/.6 A (
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In the questions, (4) and (5), consider the circuit shown,
where the potential at the point “a” is assumed as 0 V.

When the switch S is open, find the followings:
(4-a) The potential of the point “c”.
(4-b) The current through the 5.0Q resistor Re.

(Equations)
K=%20+§0=/2,0

A :_5" = ;320 = B
() 2.8A

(&) 2.8 x§, 0

When the switch S is closed, find the followings:
(5-a) The potential of the point “e”.
(5-b) The current through the 5.0 Q resistor Re.

(Equations)

/2.8 — 12[v]

—1 — e
Jo.0
E {3:0)’___ A= b8 f] [] R,=80Q
a d f

(4-a) Answer

/2 V

(4-b) Answer

2.5 A

‘ —_— i "
(]) —=% =5 e R =3 0727 [41]
R= 72,0 +3 027 =70 0727
. E 30 : sl
R T T e BE,9%%s [CA.
R 10.077 PSRN
ViZAR 2,927/ xp o= 208K
JO .0 -~ 20,89 = ¥, ré6 — 22
V2 L
(751) .I=—;——"‘= ?r_o =/ P — /P [A])

4
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(5-a) Answer

7.2 V

(5-b) Answer

/e A

(S0

L)

(41 7
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(8) Two horizontal wires, Wire-1 and Wire-2, 22 cm apart carry

currents 11 = 2.5 A and I2 = 5.5 A, respectively, flowing to the Wire 1
right. Find the direction and magnitude of the magnetic field

halfway between the wires.

@ out of pepe < peTe
Yo I, ~7 2.5
T o — ——— = - x /0 X
3 $.€
B, = L L
o 1 Q-TL l“ 0‘ / /

P v
IB:‘B,"’B;,: '—2")‘—/?—"" (ﬁf‘zaf)

o, I

————————

. @
=s¢sexid’  —s e §xr0 LT]

[ 2¢m

(6) Answer

$8x0° T oul dd p

ﬁ‘;b—-? (‘3 ;fb ;":,)

4

(7-a) ~ (7-d) Answer
Draw an arrow at the point P in the

figure.
(7) U-shape or horse-shoe magnet creates a magnetic field around
it. Show the direction of the magnetic field at the location P by
drawing an arrow
Py
S S| S|

(7-a) (7-b) (7-¢)
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(8) When the current is applied in wire, the north pole of the compass moves in the
direction, A or B. Answer A or B.
(Equations)

North ]

Top View
S
o 1:&71, Battery Switch
'\-v B 8-b
Battery Switch
8-a
Top View
5
A % A
‘ ' B
i /
" -
+ =
Battery Switch
Answer
8-c

(8-a) A
(8-b) B

(8-d) When the current is applied in wire, the metal rod moves

in the direction, A or B. Answer A or B. (8-¢) B

L TRy

0 /3

SR
::_4/‘;:,‘»1 Switch  Battery
é;l»f’"
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(9-a) Electron beam is shown in the Crooks Tube. A
magnet is brought near the tube as shown. In which

i the direction A or in the direction B?
direction does the electron beam move, A, B, C or D?

B A
\ 4:{; o ':f
N N .‘ oo = E Battery
(9-a)
(9-b)

(9-c) The figures show generators. The coil rotates (9-d) The instance the current is applied in the coil at
around the rotating rod in the direction shown. the the left, the galvanometer shows a swing to the
galvanometer shows a swing to the positive or positive or negative side. Answer “positive” (+) or
negative side. Answer “positive” (+) or “negative” “negative” (-).
=) Iron Core

@

7N\ 6

i/ f\_ Hesi hi7
: e esistor & "

3 e B \ s 1y

Galvanometer - +

Battery Switch

(9-d)

Answer
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(9-b) The figure shows a motor. How does it rotate, in

(63 7))
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(10) A solenoid (coil) is 20.0 cm long, has 200 loops, and carries . L - —
of 3.25 A. ! 1
I annansnnsaaane e S SRR 1 el B
(10) Find the magnitude of the magnetic field inside the T 1 ] T
solenoid. i AT TR i
(11) Now a 15.0- 1 C charged particle is moving at 1050 m/s
inside the solenoid at an angle of 11.5° relative to the solenoid
axis. Find the magnitude of the force on the particle.
(r0)
. 200
AP Pt 285 8
- = X & /
5_/“(1_)1 ¥ ol @ 0. 200
=7
=g frébxrro
=3
—~>¢08 xs0 [T]
' 1
() F:Z'UBA“"Mﬁ
-3 1 S
- ¢ y 7 dan /7. &
=/ 0xc0° x/080 x % odabx /O '
.~ . - 4
= S 2P 3 % /0 — [.2® x/0 C/V]
(10) Answer 3
“LoPxro” T R

(11) Answer

/28 X/é;?/\/ (317%)
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(12) The three wires shown in the figure are long and straight,
placed at each corner of an equilateral triangle and they each
carry a current of the same magnitude, 7. Phe currents-ia—

Wi e page; the current in wire 2 is into

the-pege— What is the direction of the magnetic force

experienced by wire 37

_ﬁn e

(12) Answer

/9/4(5 2~ any g
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(13) A bar magnet is moved rapidly toward a 55-loop coil of wire.

As the magnet moves, the magnetic flux through the coil ‘
increases from 2.8x 10T - m2t05.1x 103 T+ m?in 2.1s. The — i

4.6 -resistance is connected to the coil as shown in the figure.
(13-a) What is the magnitude of induced emf?

(13-b) What is the magnitude and direction flowing the

resistance?

(a) &

(%)

0

ot

a ¢

-3 D
Sroxp  -2.8%00

)

.;_-'-S“S‘

= 0./33
1 é —
S R h

h ; :/4\}",( c_\( 6;5'-)1

HD.233
Bl &

v
st By # 43 [VJ

= 0. 028)
3 g,81F [ A)

&, b

B —A

(13-a) Answer

a.43 W

(13-b) Answer

gdoo2 p A

B - A4
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