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1) Please give the schematic symbol for each item listed below

Resistor

AN

Variable resistor

—f—

Capacitor

[

|

Switch Ammeter Push button Coil
\ —(A)— - | _000
2) What is the equivalent resistance of the circuit below?
10Q
147 o
13Q _ (20 OK)
— A
20Q

3) The six bulbs below are identical. Circle the three that wili burn brightest.

|

I

(65

~~—

SMON,

4) A battery converts ﬁ/ffM/OI‘}L_ energy into ELECTRIC AL energy.

@
N7

5) A motor converts

6) A generator converts /YECHANIA L energy into ELECTEICAL energy.

7) In a circuit, resistance is measured with what device? @Hﬂfﬂ’?gf@@
 AMMETER-

8) In a circuit, current is measured with what device?

9) In a circuit, voltage is measured with what device?

(=LECTRICAL energy into ME?I//}/U(ML energy.

VOLTmeETEL.




10) You are given 6 identical lightbulbs and a power supply. Draw a schematic showing how you would connect
the bulbs so that three burn very brightly, one less bright, and two even less bright.

IR
AR A

11) The short string of Christmas lights below is made up of three different types of bulbs. If bulbs 1 and 4 each
have X resistance, bulbs 2 and 5 each have 2X resistance, and bulbs 3 and 6 each have 3X resistance, what is the

voltage drop across each bulb?

1 2 3
24V _—_
T 6 5 4
@ () (o)
Vi= 2V V4= 2V

4V
V3= A V6= 6V

12) In the circuit above, if 0.78A is flowing through each bulb, what power is being dissipated in the circuit?

WA

13) A coil of wire is wrapped around a metal bar as shown below. Conventional current flow is in the direction of
the arrows. Please label which end of the bar will be a north pole and which end will be a south pole.

N O ) s

14) What are the commonly used units for ... (Please spell out, i.e., no symbols)
a.Current _AMPS AMPERES
b. Voltage ___VOLT 3
c. Resistance __ O HM S
e. Power WATTS

f. Magnetic field strength ESLA'LQAUSS, A/

15) What are three elements capable of being permanently magnetized? F E.' N /, QO

(Teon, Micker, (BpLr)




16) Name three materials that car he used for battery electrodes. ﬁ/q ! CAL[/// A’U Y /L/gf /‘?L
7wo DissumiesR [emes foR (e Drmey

17) List two ways to magnetize a permanent magnet. fiace IW Srkonss ”7451\/6'7"0 e, oo ZN /V/S

Heccrion Aup St#s HE %A@ﬁﬂ Lrecranal Jyepanr ThRovs 4 ZT

18) List two ways to de-magnetize a permanent magnet. Lor Zu Droosir- MgnET e, HEAT @ﬂfowﬂ

_(wkig ﬁo/ur . Srigs pliptne Our 07 Juisawmendr Wird  M/S Fieco

19) Conventional current flow in a long wire is shown below by the arrow. Please draw the resultant magnetic

field.
-

A

@:_9 (IRCULAR FiELD

Bk pennicuche 7S
WeRE

s

20) The magpetic field strength of a solenaid is a function of its permeability, ZHE Mumbee OF TvAws
and _(/WREENT

21) What s a dyy cell? JHE [u:creea/z&” LS /47 ﬂﬁJTE , Ofirsrmred DF K i fTLﬂv
Wowy fFeeer Neerarion or Chus (ennase.

22) What s a wet cell? £LECTROLYTE LA bovp. gerewmmmn Coven Cavse
LEAKACE And FAILURE,

23) Please draw several magnetic field lines for the bar magnet below.

Flow Feom
N To S Fore

24) The strongest permanent magnetic material is {(circle one):
a. AINiCo
b. F

d. SmCo

25) The insulator between two plates of a capacitor is called (circle one)
a. Electrolyte
D

¢. Thstmator
d. Spacer
25) What is the unit of capacitance? /:HAAD

26) What is the unit of inductance? HEN RV

)

)
27) The unit of electrical charge is the Coulomb. What is the charge of a proton? (. 602x/07? Cov comss
28) The unit of electrical charge is the Coulomb. What is the charge of an electron? =/.602 x/0" /?/b“w”fﬁs




The capacitapce between two plates is proportlonal to the relative permeability of the material between the

plates ﬁd the ” JF THE [LATE S and inversely proportional to the [ STRANCE
EENS THE [LATES

) The anode of the battery is the (circle one)
a. Current carrying medium
b. Electrolyte
ative electrode
d. Positive electrode
31) Electric current that flows from negative to positive is called (circle one)
a. Conventional current flow
ectron current flow
¢. Energy tlow
d. lonic current flow
32) The cathode of the battery is the (circle one)
a. Current carrying medium
b. Electrolyte
c. Negative electrode

Cd _Bositive electroded

33) EIectr|C|ty can be considered (circle one)

C. EIectrodes
d. Magnetic charges

34) In the circuit below, V = 12VDC, R = ZOOQ and C = 12uF. If the switch closes at time t = 0, how long will it be
before the capacitor is fully charged? < /st (0,012 Se_c_,)

R
S A

35) In the circuit below, V = 24VDC, C1 = C2 = 10uF, and C3 = C4 = 20uF. The four capacitors can be replaced
with one that has a value of QQM,E

—_— C1 C2 C3 C4

36) The small groups of atoms that behave like small magnets inside a large magnet are called (circle one)

a. Iron filings
5. D

c. Poles™

37) An LR circuit has a resistor value of 1. 3KQ. if the time constant is 0.243mS, what is the inductance value?

0.365H (265mH

38) What is the capacitance if a capacitor uses a d|electr|c with k = 1.324, an area of 12mm?, and plates

separated by a distance of 0.02mm? _ 7xX/0"'* F = ZP

39) A step up transformer has a ratio of 1:10. If 100Watts of power goes into the primary coil, the power coming

from the secondary coil is approximately (circle one)
a A

c. 1000
d. 10W



Use the circuit below for questions 40 - 47

N L4
=
o L5
vV _—_
T L2 (o }L6
L3 N
) — L7

40) Which bulb(s) will be the brightest? {-—-7

41) Which bulb(s) will be the darkest?

42) Which bulbs comprise the longest series current path?_LL,_d,_L )

43) Which bulb(s) will draw the most current from the source? L7

44) Which bulb(s) will draw the least current from the source? L—é

45) If bulb L1 burns out, what bulb(s) would stop working? L—"{ L LS

46 If bulb L2 were to short, what bulb(s) would stop working? NONE

47) If 1A flows through bulb L2, how much current flows through bulb L3? [ A

48) A piece of iron has a resistivity of 9.71x10#® ohn;ameters If its length is 1.2m and has a cross sectional area of
65cm2, what is its resistance? __ 729 % /0" = ©,. 0000179 S

9) What |s the eLictrlc force on two positive charges separated by a distance of 0.5mm?

50) An mductor is 1.3cm long and has 350 coils wrapped around it. The current flowing through it is measured at
0.28A. What is the magnetic field? _ 0. 0095

51) Two wires sometimes touch, creating an unsafe path for current. This js called a (circle one)

D. ! pen circuit

¢. Parallel circuit
d. Electric circuit
52) Conventional current (circle one)
gmww)
- Flows from minus to plus
¢. Cannot flow in an ionized gas
d. Is measured in amps per second
53) The person credited with discovering that electricity can be produced from magnetism was (circle one)
a. Hans Oersted
b. Albert Einstein
¢. Benjamin Franklin
(d. Michael Faradai)
54) What is the voltage across the resistor if a current of 0.5A flows through a 20Q resistor? (circle one)
a.

c. 0.25V
d. 8v

55) What is the current flowing through a 240 resistor connected across 240V? (circle one)
a. 25kA

d. 216A



56) What are the three currents, I1, 12, and I3?

150 \\ A
— N\ I1 =

I1 l l a 0.SA

24V = ¥ 180 Y8 2= =
] 3-_ O.5A
57) Attimet =0, the switch closes. How much time will it take before the inductor is fully charged?

———
18Q

24V = g 12mH 5.33m8S

AN

58) A toroid with diameter 2.56¢m, and a relative permeability of 500, has 162 turns, and 1.15A flowing through it.
T

What is the magnetic field strength? Q.7

STATION 1

What is the current flowing through every resistor?

1= 0.0/3'010'2DA' 14 = MIZ’000lr¢4
e poi5-0022A . p0-0.0204

13- 0,002-0.0034
STATION 2

What is the power dissipated by every resistor?

p1= 0.08-0/] Vl/ p4 = 0,000/-0,000/! V/
P2 = D\001-0.00t4 y\_’ P5 =0.wa3‘0.000‘/ M/
p3 = 0.0007-0,0009W

TIEBREAKER: Simplify the circuit. What is the value of R_? 8@@ @)

200Q

MV
400Q

80V — 1kQ 2000 8000 2800(2 80V_—
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STATION [ 22

(ney Vourace duoss Kesismaes (i by Measken, Sivee Aue
NS STARCE 2/4/:44/6“5,/4@ Givers, foe STATION /) Cuetenrs

covar ViR, far Stanow 2, P= VIR

7/ EGREAKER
Boy/[800 =400
- [400+ 209 [d4o0s 200)= B00
[K|[IK = S00
GDO+300= 8O0 .




