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_ N,  COURSE: A.C. CIRCUITS
e

DESCRIPTION:

Alternating curvent (AC) circuits deals .ith basic concepts and applications
related to simple and complex circuits. Topics emphasized are /C relationships
and computations, transformers, power supplies, series and parailel resistive-
reactive circuits, and series and parallel resonance.

RATIONALE:

The AC circuits course will provide you with extensive theory. This theory will
enable you to understand electrical AC relationships and to work effectively as
a service person.

OBJECT IVES:

Given a student handbocs< and unit booklets, you will complete workbook exercises
about alternating current (AC) circuits that enables you to:

use mathematics tc describe electronic properties of circuits.

1.
2. identify circuit pu oose.
3. explain operational ciuracteristics of circuits.

PREREQUISITES:

Course: D.C. CIRCUITS

RESOURCES :

A resource list is attached.

GENERAL INSTRUCTIONS:

This course has eight units. Sach unit has a Unit Learning Experience suide (LEG)
that gives directions for unit completion. Each unit consists of Learning Activity
Packages (LAPs) that provide specific information for completion of a learning
activity. Pretesting results divect the student to units and performance activities.

The gereral procedure for this course is as foilows:
1. Read the assigned unit LEG for (his course.

2. Begin and complete the first assignad LAP.

Q
Egﬁg;rinrinal Authar{s): P. Hoaaatt

3



n

Page ¢ 77.02.00.00.A2-1
General Instructions: (continued)

3. Proceed to the next assigned LAP in the unit.

4. Complete all required LAPs for the unit by following steps
2 through 4.

5. Take the unit tests as described in the Unit LEG "Evaluation
Procedures".

6. Proceed to the next assigned unit in this course.
7. Follow steps 1 through 7 for ail required units for this course.
8. FProceed to the next assigned course.

You will work independently unless directed to do otherwise. When quastions or

problems arise, you are expected to discuss them with the instructor. At all
times remember to follow correct safety procedures during the performance activity.

UNIT TiTLES:

.01 Introduction to A.C.

.02 A.C. Relationships

.03 The Transformer

.04 Power Supplies

.05 A.C. Computations

.06 Series Resistive~Reactive Circuits
.07 Series Resonance

.08 Parallel] Resistive-Reactive Circuits

EVALUATION PROCEDURE:

Course evaluation of the student is by pre and post testing using a multiple-
choice type of test.

in this course, the course test is used as a pretest to determine which units,
if any, the student may be able to validate. For each unit on the course
pretest that the student correctly completes 4 outr of 5 items, for each LAP
part, the student is considered validated.

The coursz=z test wi:! 2lso pe taken by the student as a post test to determine
any changes v~ ..-7.ng from tait.7 all or part of the ccurse.

FOLLOW-THROUGH :

Atter reading this Course LEG, you are ready to move on Lo the icarning Experience
Guide (LEG) for the first unit. Read the LEG carefully and follow directions
given in it. If you have a question, consuit with your instructov.



AC Circuits  77.02

Printed Materials

i. AC Circuits, An Irdividualized Approach to Electronics, (set of
eight unit booklets, student handbcok, and progress tests). Faul
E. Trejo, Westinghouse Learning Corpovation, New York, New York,
1972.

Budic/Visuals

none

Equipment

none

8/10/75
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1. For the sine wave shown, how muc!i time is required to complete one cycie?

+
a 8 seconds
b. 4 seconds
c. 2 seconds /t\\f 3 j/:\\fi 78
- o Rl | ? T T ~
d. 6 seconds ‘ 1 K\\/a 5 \\./'/
2. What is the frequency of this sine wave?
E
a 1 Hz
b. 1Hz
C 1 second " T
d. 2 Hz \/j/;’ 1 \47 5 ' seconds
3. If the time required to complete one cycle is 1 msec., the frequency is:
a. 1000 Hz
b. 100 Hz
c. 10Hz
. 10,000 Hz

n Most ac raeters are calibrated in:

a amplitude values

b. average values

C peak-to-peak values
d. effective values

5. What is the peak-to-peak value of the sine wave shown?

a. 20V 60 V

b. 60V l /\
C.

d.

0V 0 4

N

&
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6. Another name for an ac generator is:

a a stator
b an alternator
c. a commutator
d a rotor

7. The brushes that carry current from the slip rings to the outside circuit are
usually made of:

a. copper
b. ‘ead
c. carbon
d. zinc

8. A generator is a device used to convert mechanical energy into:

electrical energy
potentiai energy
inductive energy
magnetic energy

an oo

9. ‘ihich of inc fallowing statements pertains to AC?

generated by magnetic mechanical action
electrons moving in one direction

can be generated by chemical action
alectrons moving at @ constant rate

Qo oo
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10. Using the illustration v-ovided, which of the following numbered items
are the brushes:

a. ]

b, 3

d. &
77.02.02.01

11. The numerical value of 2 is 6.28. Whichof these equations that include the
numerical value of 2 is correct for determining X ?

. 1 5

<. —6,2 L.i— C. 6ﬁ8FL

b. 6.28 x 4 d. 6.28
L FL

12.  V.hat would be the value of XL if the frequency were 60 Hz and the inductance
100 mH?

a. 26.5ohms
b. 37.7 ohms
c. 3.77 ohms
d. 2.65 ohms

ped
[
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13.  Using the illustration below, soive o X
a. 1884 ohms i }
b. 18.84 ohms ?
c. 188.4 ohms /J.\‘
d. 18,840 ohms FikHz AN l=3p

L

14. By using tne information provided below, solve for total X

a. 10 ohms l l
b. 60 ohms
&, 15 ohms
) X, =308 X, =30Q
d. 900 ohms \}::j L -—E L
15. Solve for X, :
L
a. 99.7 ohms ) )
. 9.9 ohms ‘f -]
C. L ed Lans '
a. 997G ohms 2N
F=1256kHz {7\ L =127 mH
{ !

bt
-,
<

LY
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16. What is the vector sum (resultant) of the vectors shown?

a. 15
booo1] 3
[ 10
da. 21
17, ' the figure below,

@]

a. 1 leads E by 90‘:
b. 1 lags E by 180
! leads E by 180°
4. 1 leads E by 120°
»’\ w,/

18.  What is the angle of the vector in the drawing below?

LN .
30 \
1
b_ - I N |
n 1
T ! o mnvuf,,,,,,)
: 120 l ’ : ‘ V’ Vg 858V
L0 & (GRS - S Be
I %0 O 2 v b ? :
. Vo i | x ~ Vg 50V
24 d f l ! i AN
, ; 'Ry A Q i \Vg 2107 2407 270° 300" 330" 160
! i LN
oy T2 ') 30° 607 90° 12071507 N N
N ‘ 180° T A V.
7! /" 1 | vy 1 L"V]‘ -0V
g e M ; a-‘—l “Vip 866V
g -t [ Vg Vg3

T £ S100V (-Emg !
|
|
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19.  What is the angle of the vector as shown below?

N e T T -
a. 30 -
¢ |
b. 150 | N |
. . s I3 100V (4 €y
C. 2'] 6 L‘ X 3 \] ‘I vz v max
B R S R S TR LY
d. 230 o O Tl iR e B06
- N : P ' N
!if."& / ™ ! : ,I 1 E p \\‘/x_, oV
;o ) \ ! : \ | ; . . . e
u(') N ’ \ {\\u : ! ! i i TMG 2007 2407 207 3007 3107
( 2 in" 307 607 8 120" 150" N, i A
fn °
& g I L b o
g vl AN [ v sov
8 € - ' - PO Y

= anclis .- R " Vi
~ 9 ~ Vg Vg
— 3 .
? WOV Emarn !
S

20. In the figurec below, the vector has rotated 240", Reading the angle clockwise
from the baseline, we see that the lag in degrees is:

o]
a. 60
0 Foo e .
b. 120 ‘ |
0
C. 240 | N
d 180° l./ T l “E 100 V (+E may)
. P o V2 V3 .
4 - —02 - ‘.l — - et Sl Vg BEH Y
7 Yo ! i Vi i—_\i\\ Vg L0V
N U 1 (N T R R
! f \ 0L Lo | Vs 210° 240° 270° 300" 330° 360°
0&?—- . L T e S e
(AP A EA o L 120° 760° 1 7
7@ w5 2 . - 180 f N R 2
\\—{;( -/C(E". v ! V)‘\\Kt J vy -50V
b_ . H P - - - - PR P — © o=
. a ~Lyr-TAn o 1» . - R T Vg -BBBV
t oy Iy ] vg Vg
| B o | £ OV F b

=
B
| SN
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21. Check the statement that are true for the circuit shown. While the capacitor is
charging or discharging,

a. the terminal voltage does not change
b. a voltage is deveioped across C,

c. the capacitor voltage does not equal E
d.  the value of the resistor changes

g

VWV
\.m
e —— e — ———

£y
2N

-

H

T 7™
I

22. A capacitor

a. blocks AC
b. acts as an open in a DC circuit when fully charged
c. bLlocks a steady flow of AC

d. acts as a short ina DC circuit when fully charged

23. Sinc+ - ouecidve reactance o7 inversely proportional to frequency, when frequency
is decreased,

XC cdecreases
XC increases
XC stays the same

C
a. C increases

W

24 If capacitance is increased,

X will stay the same

-

C

o XC will increase
C. Lf'.C will decrease
d. X_will go to zerc
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25. Calculate XC in the circuit shown?

a. 18 ohms
b. 32 ohms L
c. 1.Z25ohms ~) 15 V —
d. 8 ohms
2R
NS
77.02.02.04

26. R- is equal to the sum of the resistances and, according to Kirchhoff's voltage
law, E is equal to the :

voltage drop

difference between the voitage drops
sum of the wvoltage drops

current + voltage

Qo oo

27. When vectors are usad to describe a series circuit, which common circuit value
listed below is used as the reference?

n

2. time

i

resisid . Ce
ESE R

d. cuJarrent

c

28. In the circuit shown, the combination of out-of-pnase voltages V. and V. is
greater than either individual value

a. and the same of the direct sum of the two ——————"l
E. and greater than the direct sum oi the two
c. and equal to the direct sum of the two (,9 R Vp=300V
4. butiess than the direct sum of the two ‘VE = 500 V
C
I

-~
*r

b
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29. If a circuit is resistive and reactive, the impedance is a special combination of

R and X. Regardless of the type of circuit, the correct term for total opposition
to alternating current is :

a. reactance
b. impedance
C. resistance
d. wattage

30. What is the total voltage in the circuit shown ?

a. 47.2V
b. 50V
Q12w S vy 1
O
v, =100V

77.0, 02.05

31, Since power is the conersion of energy from one form to another, how many watts
wouhid be converted 1o heat in the «ircuit shown?

a. 62.5W I
b. 625 W 2N l
c. 6,250W W \o) I =5A > A = 250 §2
d. 62,500 W
7o
- f
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32. Determine the value of Px for the circuit shown, using the formula Px=12XL :

a. 0.8VAR 1)
b. 800 VAR 200 V ¥ —500
C. 80 VAR 50 Hz L 0
d. 8,000 VAR
33. In the purely capacitive circuit shown, what is the reactive power?
a. 1VAR
b. 1000 VAR - _
c. 10 VAR 100V - Xc= 108
d. 100 VAR
34, In a circuit containing "only inductance", apparent power (P4} is equal to

reactive power (P,). Which formula can be used to solve for P, or Py
an induciive circuit?

a.Pa =g I° c. Pa = 12X,

Pag = 12‘ d. Pa = [ZV

(%)
[@a]

Civen the circuit below, solve for 7:

a. 16 chms {—"““V‘v'"‘( % % -

5. 20 ohms | 2=60 x.-20 l}
c. .%1ohims R ' -
<. 100 ohms £-100v {7 K =inQ <

T 7

b=
&S
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35. Transformers are usefu! in AC circuits because:

a. electromagnetic induction deperds on a changing magnetic field
b. DC voltages are too high

c. no magnetic field is associated with direct current

d. a DC transformer is too large to be practical

{2
~I

"Which statement is true aboutl an iren core transformer?®

a. the primary winding is not separated from the secondary winding by air space

5. the primary winding is not separated from the secondary winding by
insulating material

c. the coefficient of coupling is greater than in an air core

d. coils are wound side by side

38. Which type of transformer is the most efficient?

a. hnhollow core
b. shell type
open core
paper core

9]

Q.

35. A power supply that operates on a frequency of 60 {1z has a core of:

a. oopee

= air

c. cardboard
d. iron

40. The terms "step-up" and "step-down" refer to iransforimer:

a. power

b. current

c. voltage

d. resistance

[ =N
P
-

o
N
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41, Exciting current flows in the primary in a no-load condition; it supports the
magnetic field around the coil, and a smali part of it overcomes the resistance

of the:

a. core

. winding
Cc. secondary
dg. load

42.  What is the exciting current in this circuit? (Since Ry is much larger than R,

ignore R)
.
a. 0.8BA £ =120 E, =240V
b. 12 A f= 60 Hz " R=150Q R, =658
c. 1.2A R=108Q L =300 mH
d. 8A L = 265 mH

43. The cemf and applied voltage in a wansformer primary are how many degrees out

of phase?
a. +45
Lo U5
C +180
d. a
44 . In most transformers, the secondary is wourdd directly on top of the primary to:
3. conserve space
b. increase coefficient of counling between coils
c. work at nigh voitages
d. work at low voltagss

“
(‘_.:
vy
S
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45. If there are more turns in the primary than in the secondary, the transformer is a:
a. step-over transformer
t. step-up transformer
c. no step transformer

(o3

step-down transformer

77.062.03.03

46. in the transformer shown, the turns raiio of primary to secondary is:
a 41 /\/'p = 1000 turns NS = 500 turns
b 1:2 ] ) ———L
C 1:4 ~ — — <

47. An equality betweean two ratios can be expressed as a statement of:

a. proportionality
b. divergence
c. convergence
d. disproportionality
43. dro the ocutt shown, 17 e secondary voltage is 22 V, the primary voltage must be
a. 6.6V N_ - 2100 wirns /- _'} N_ =700 turns
S p s
b. 7.3V
C. Y g
d. 65V <
]
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N =
45 In this circuit, what is the secondary voltage? . s = 50 turns
D~ 5 turns oy
s S——
a. 2.5V _
L. 25V E_=?
c. 100V Ep =50V s
d. 10V 8 -
———

;. What is the turns ratio in the circuit below?

e a8
a. 501 e e
b. 1:5 £ -5V
C. 5:1 p
d. 1:50 ‘

77.02.03.04

51. A transforme~ has a 60 VA primary and a 55 W secondary.

What is the efficiency
percentage of this transtormer?

a. 89.75%
b. 119,433
c. 91.66%
d. 96.19%
52. ima 114l <tep-up transformer , the wire ir the sccondary nhas:

a tess windings than the ioary

b. a larger diameter than ti ¢ primary
the same diameter as the gitmary
d. asmaller diameter than the primary

. O

53. Circulating rurrents induced in a transformer core by the changing flux
ar= callied.
a. eddy currents
b. displacement currents
c. circulating currents
¢! nysteresis curvents
O €Ly
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54. Lamination of the core material:

a. decreases transformer efficiency
b. increases transformer efficiency
c. does not atfect transformer efficency
4. creates heat
35 Check the statement that is tirue of an autotransfsrmer.
a. near unity coupling
b. advantageous at high turns ratios
c. heavier and larger than other transformers
d. advantageous at unity turns ratio
77.02.04.01

56. The symbol for a semiconducto: rectifying diode is:

A —a— C é}
I R

“

a0 n oW

57. A Jic-i. .taced in a cir-uit so that it permits current to flow through it is said

to be:

a. reverse biased
b. forward biased
c. passing niased

d. blocking biased

58. Up to a point as thea currznt through a semiconductor diode increases, the ferwar
resistance:

a) ends altogether
) increases

c) remains the same
d) decreases
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77.02.04.01 (Continued)

59. The forward voltage drop aciross a iypical semiconductor diode varies from:
a. Cto1V
b. 1Ttoli0V
c. 10to20V
d. 25t 30V

<h

The trequency of the pulsating DC trem a rectifier output is the:

a. output freguency
b. rectifier frequency
¢. ripple frequency
d. filter frequency

77.02.04.02

61. In a pulsating DC wave, the peak value of the ripple voltage is 5V and the maximun
output voltage is 100 V. What is the minimum output voitage?
a. 75V
L. S0V
c. 30V
a. §6Vv
62. > noctning oo ton provided by a capacitance filter depends on the:
a npperaiur e
b. storage ability of the caosacitor
CL uXCess energy
. load
53, The major disadvantege o oosimale tndacinnme Tijoe as:
a. nigh output vouitage
L. nearly constant current output
c. dower current output
d.  lower voltag o output
e
e (L
&) -

ERIC

Aruitoxt provided by Eic:
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4. An applicaticn requiring a high value and steady current flow from the
rectifiers t: tie ioad and requiring good voliage stability would use a (n).

a. pi-section filter
b, bL-sa:tion {ilter

c. simple capacitor
d. simp.e incductor

€5, Which type i’ ['lter is sometimes sobstituted for a pi-section filter?
a resistance capacitor
b cimple capacitor
c. L-cection
d simple inductcr

77.02.05.01

66. In the vector diagram shown, the baseline of the triangle that contains ég

represents the value of: £ 7 777 T TR
|
a. E.orE y !
- / |

b. &, orX .
L L y :
C ZorE i |

d Ep or R /

R / !
J/ |
|
Lo )

67. In the triangle referred to in Question 6%, thz vertical sic= that is equal in
iength to the side cpposite il represents:

a. ELor XL
b. EorZz
. XL or R
d. kb or X
c C

e 3
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68. The resultant vector in the triangle referred to in Question 66 represents the
value of:
a “ar R
b L or R
. -«
C. /<L or- /\c
d Eor Z
59.

Solve for the applied voltage using the Pythagorcan theorem:

350 V
250 V
50 V v, =160 %

d. 100V (\)

N

<
)

1

~

o

o

o<
AAA—

[fT T T T T e
|V, =150V -

| e |
! Bl |
| |
! e l
| 4 - l
LT Vi =200V

—m r—— [ yr

70, What is the PF of a <irouit supolied by 600 VA and dissipatling 300 W?

a. 1007
1>, 20073
¢, 50%
a. 755

<
-
v
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/1. In the vector diagram shown, the coordinates are:
v
a. 6-j3 h
L. 3-j6 T
c 6+ i3 -
d 3+ 36
-real e e e \—<<~f-—-~{~--- A=t treal
Il \\

-
72. The term +j indicates counterclockwise rotation, whereas clockwise rotation is
indicated by:

a. 1
2.t
c. -
d. - j

73. To rotate a vector 180 degrees counterclockwise, the vector should be multiplied
by the operator:

n oo
N

o}
—
J

RN

LRy ’
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74. In mathemat'cs, the standard symbol for the /1 is:
i
j

c. k
d.

o o

~

w

Rectongular nctation is another method Of giving the two sides of a triangle. The
reactive si of a triangle is represented by + or -

}

l

k
1Y

o N oe

77.02.06.01
76. If the appliea frequency is not changed but the inductance in a series RL
circuit is increased, the current will:

a. remain the same
decrease
e increase

[y /

Lo2gual e, JCos

77 . f the frenguency aeplind o o seies RU circuit is increased, the clicuit phase
angle will:

J. remain the same
b. decrease
c. increase
d. equal E/cos
O €5 )

FRIC G

Aruitoxt provided by Eic:
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78. For a given applied frequency, if the inductance of a series RL circuit is
increased, the circuit phase angle will:

a remain the same
b. decrease

C increase

d. eqgual E/L

79. ror agiven applied frequancy, il the inductance of a series RL circuit is decreased.
the circuit current will:

a decreass

b increase

c. remain the same
d. equal E/X|

80. In an inductive circuit, if the frequency is decreased, the current will be:

a. increased
b. decreased
c. unaffected
d. squared
77.02.06.02
81. In an RL cirotit, the cutoff frequency is the point where the true power has
decr ~,2d (o nalf the mie,.. mum power and:
N - ~ =
a. Xy = /<C C Pt Pa
b. XL_: R d. cos = *an
82. In the series RL circuit below, if the frequency applied is the f.4 of the circuit,
what is the value of XL ?
a. 1 kJu 1000 2
b. 100JY —
c. 159 8% ‘o
o~ 0 V ) p
d. 2k &V @ 1 kM7 159 mH

£ .-
o2
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83. The effective resistance of any circuit is the combination of:

a. DC resistance and the resistance caused by alternating current
b DC resistance and the circuit reactances
<. all the voltage drops divided by circuit current
d. all the directly measurable resisiances
g4 in the series RL circuit shown, if the frequency applied is the fco of the
~ircuit, what is the circuit phase angle?
1000 §2
a. U45 degrees AV,
b. 120 degrees
c. 70.7 degrees 100V 159 mH
d. 90 degrees 1 kHz
85. What is the cutoff frequency (f g} of the circuit shown? 100 §2
ANV
a. 500 Hz
b. 31.8Hz ~
318 mH
c. 194 Hz @ 100V m
d. 50 Hz

86. Wher o ~ori=s RO circuit s osed 2 a high-pass filter, the output is taken from
across the:

resistor

capacitor

resistor and capacitor

generator

00T

87. in the illustration, the current:

tags the voltage by 45 degrees

a jeads the voltage by 45 degrees
c. leads the voltage by 90 degrees ’L:ﬁ ¢
d

lags the voltage by 90 degrees

-~

il
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88. In a capacitive circuit, if the frequency is increased, the current will be:
a. decreased
b. increased
<. unaffected
d. reduced slightly

8. Ii the applied frequency is unchanged but the value of capacitance increased
in a series RC circuit, the current will:

a. decrease

b. remain the same
c. increase

d. equal E/cos @

90. If the frequency applied to an RC circuit is decreased, the voltage drop
across the capacitor will:

a remain the same
b. equal E x cos®
C increase
d decrease

77.02.06.04

97. What is the impedance in the circuit below?

a. 7280 _57° ‘
39 02 H
b. 729 | .33° .
(;\//:144\/ 40
c. 1108 _57° 100 2
i)
d. 1108 -33° i
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92. 1in a series RLC circuit. the current will be:

greatest through R
equal in R, L, and C
greatest through L
greatest through C

O n g o

93. The circuit Q may be maintained at a high level by keeping to a minimum the:

reactance
resistance
capacitance
inductance

a0 o w

94. When a vector is multiplied by +j, the vector is roiated:

counterclockwise 180 degrees
clockwise 90 degrees
clockwise 180 degrees
counterclockwise 90 degrees

O 0 oo

95. What is the Q of the circuit below?

3. 0.005 il
Loooouacnh 2kQ2
N ~ 44"‘
c. 0.05 J) 2k
—
d. 40 50 (2 J'
VAYAY:
77.02.07.01

96. The total voltage in this circuit is:

a. 66V [ 65
b. 31V  /65°
c. 32V  [25°
d. 66V  [25°




Page 25 Student: File Code: __77.02 00._00 A2-2

Date: Oate Published: 5-29-74

—
tana 50231

.\‘

R
AT \\\“\
SINNIIY .\ \“ R

77.02.07.01 (Continued)

97. What is the resonant frequency in this circuit?
!
i

a. 10 Hz 0.159 LE
b. 1Hz N Sl
c. 1000 Hz @ 169 H =
d. 100 Hz 06 l)
ATAY
98. If the freguency applied to a series Ri.c circuit is d2creased to a frequency below

resonance, tine current will:

a. increase -

b. decrease

c. lag the voltage
d. be unchanged

99. When the frequency of voltage applied to a coil decreases, the Q of the coil will:

a. not change
b. halve

c. increase
d. decrease

100. If aseries RLC circuit is cperating below resonance, the impedance will appear

‘o be:
a decreased
b resistive
c. capacitive
d inductive
Q _f\ oy
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101.

102.

103.

104.

105.

What two points on the curves below, plotied on a logarithmic scale, indicate a
resonant circuit?

a. BandD
b. AandB
c. AandC
d. CandD

When the frequency of voltage applied to a coil increases, the Q of the coil will:

a. increase
b. not change
c decrease
d. double

What is the bandwidth of a series circuit if the resonant frequency is 50 Hz and
the circuit Q is 507

1 Hz
0.10 Hz
100 Hz
.10 Hz

N oow

i the . wne coil i« ceries resonant circuit is lowered, the bandwidth will:

a decrease

b. not be affected
o increase

d equal R/X,

In a series RLC circuit, the curvent will be:

a greatest through R
b. equalinR, L, and C
c. greatest through L
d. greatest through C
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166. If the resistance is increased in an RL parallel circuit, the total current will be:

a unchanged

b. reduced to zero
<. increased

d. decreased

107. Which current vector diagram is correct for the circuit below?

EiJJ
o

]

0 0 o w

108. What is the phase relztionship between voltage and current in a parallel RL circuit?
z. I leads ¢ hy 90 degrees
b. Ir leads E by 90 dcgrees
c. 1 lags E by 90 degrees

d. Ig. . end E are in phase

5
¢
Cri
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109. An equivalent impedance for a parraliel RL circuit is valid only at a given
operating frequency because the:

a. true power of the circuit is inversely proportional to the frequency
of the circuit

b. reactive component varies with the frequency
c. resistive voltage drop varies directly with the frequency
d. applied voltage increases as the frequency is decreased

110. To determine the impedance of a parailel AC circuit,

a. apply Ohm's law, assuming a voltage and iotal current

0. add the resistance of the branches vectorially

c. add the voltage of the branches vectoriaily

d. add the current of the branches vectorially
77.02.08.02

111. Decreasing the frequency applied to a parallel RL. circuit causes a decrease in:

a. i c. Py
o. ZT d. lR
112, Dooreoling wie frequensy applied to a parallei RL circuit causes an increase in:
a. g c. Py
. Iy d. iT

113, Increasing the frequancy of applied voltage will cause the current through LI to:

a. equal £x cos® [

b. increase

c. remain the same ) 60 Hz Ly A,
d. decrease

|
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114. The addition of a resistor in series with the inductive branch in a parallel RL
circuit will cause a decrease in the :

power factor

phasz angle

true power

res.stive branch current

a0 oo

115. Increasing the frequency applied to a parallel RL circuit causes an increase in:

a. L

b. phase angle

C. IT
d. impedance
77.02.08.03

116. In a paralie! RC circuit, the phase relaticnship of the branch currents and applied
voltage is c.'rrectly represented by which vector diagram?

a.
— E
b. I i
c. Ic c
d. . ! -
g E Iq
a b
| Al
I E
C
g lp
| E
C d
e

l_,d
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117.

119.

Which diagram illustrates the relationship between E, |

c- and g in a paratlel
RC circuit?

T e~ "
D anuwa A
o N> w
;) i Kmln

N \\ALJ

The total impedance of this circuits:

LIS f

7
56 ghms . £ = 10012

| 2 !
142 ohms () 5 T X 100482
112 ohms \f

0o oo

Determine total impedance of the circuit below:

125 ohms r [
175 ohms X~ 7580
100 ohms -
60 ohms |
|

|

Nr—

"R = 10082

0o N oW
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120. Decreasing the frequency applied to the circuit below will cause a decrease in:

a. total current [
b. impedance (l S
c. power factor ~o < —
d. capacitive reactance
77.02.08.04

121.1f the frequency applied to a parallel LC circuit is increased from resonance, the
current drawn from the source:

a. increases

b. appears inductive
c. decreases

d. lags the volitage

122. If a parallel LC circuit is at resonance and XL is 2000 ohms, what is the value of XC?

a. 4000 ohms
>, 1000 ohms
c. 2000 ohivs
d. 20 « ohms

123. Deterrnine the resonant frequency of the circuit below:

a. i0 KHz

b. 1KHz .

c. 100 KHz 6:) - 159 mH
d. 1000 KHz 0.159 uF

=
.
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124, Decreasing the frequency appiied to a parallel LC circuit from resonance cause
current drawn from the source to:

increase
decrease

lead the voltage
d. appear capacitive

0o

125. To determine the resonant frequency of the circuit betow, what values must be

known? ]

a. LandC ] -

b. RandLlL WV R L =
c. CTandR -

d. appiied frequency and Z

77.02.08.05

126. If the Q of the coil is greater than 10, the effect of R2 on the impedance of the

circuitis:
| N
. S BTl
a. to double impedance (} : |
ty. toincrease impedance o > i, | E
%, ~r . !
. to decro sz impedance b > b
d. mer Tt l i§ | A2

127 . Replacing ¢ high~-Q ceil with a lew-Q coil in a parallel Rl circoit will cause:

a a decrease in phase angle

b. anincrease in phase angle

C no change in circuit current

d. anincrease in the voltage drop across the coil
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175 A decrease in offecti. resistance in a parallel RL circuit will have what effect on
the voltage drop a ross he inductor!?

a. firstan increase, then a decrease in Vi
. a decrease in VL

c. an increase in \/L

d. no change in V|

129. Increasing Reff of the coil in a paraliel P1 uit will have what effect on true
power?

a. an increase in resistunce
. no effect

c. a decrease in Pt

d. an increase in Pt

130. If the Reff of the coil in a paraitel RU circuit is increased, the power factor of the
circuit will:

decrease

ot

remaqatr tne same

C. Te, 0ol

o

Jgn to zero

[N
(25N
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UNIT: INTRODUCTION T9.A.C.

RATIONALE:

Understanding what AC voltage is and how it is generated is basic knowledge
for a serviceman.

PREREQUISTES :

Course: D.C. Circuits

OBJECTIVES :

Identify an electrical generator, its parts, its function and explain its
operational characteristics.

RESOURCES:
- Printed Materials

AC Circuits, An Individualized Approach to Electronics (bookiet--Unit 1: Introduction
To AC--, progress tests). Paul E. Trejo, Westinghouse Learning Corporation, New
York, New York, 1972.

GENERAL INSTRUCTIONS:

You have been prescribed into the first unit of this course. The activities that
you perform will be 3ssigned one at a tiwme. A LAP will give you directions for
each activity. Rea’ ipne LAP and follow the procedure and directions given.

Wnen y.u fiaish the performancs activities for the unit, you will be yiven a unit

test as stated in the "Evaluwation Procedures" for post testing. After successful
completion of the unit test, the next assigned unit for the course is begun.

PERFORMANCE ACTIVITIES:

.01 Generating AC VYoltaae
.02 AC and OC Generators

EVALUATION PROCEDURE:

Tre soudent takes a progress test aboul the major concepts and procedures presented
in the unit activities.
Successful completion is correctly answering at least 80% of the test items.

Q
FOLLON-THROUGH: 49
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Genevating AC VYoltage

PERFORMANCE ACTIVITY:

OBJECTIVES:

Tdentify the symbcl for alter nating current.

Identify factors that deisymine frequency of a generating system.
Determine the time raquived for one cycie, given the generator conditicns.

identify the peak to peak, effective and average vcltages, and frequency
f a given sine wave.

Given several illustrations of flux Tines in AC generators, ident. fy which
would produce maximum p22k to peak voltage

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESCURCES:

AC Circuits, An Individualized Approach to Giectronics (booklet--Unit 1:
Intraducticn to AC--), Trejo.

PROCEDURE :

1. Read pages 3-28 in Unit 1, AC Circuits.

Z2. Answer questions within the chapter.

(O]

Proceed tn next LAP.

Principal Author{sj: B Schuster, B Vetter

O A
Es

ERIC

Aruitoxt provided by Eic:

2



cite Coge: _77.02.01.02.A2-0

EE TR G T T

Date Publishad: 9/1 1/75

44[
i Mounwin-Plins Education & =~

Economie Development
Program, [ne.

Glasgow AFH Montana 59231

BT |

A o B . coafle 13 va g7 1 et B9 oo
# o m (,:z; T B e 7Y :.,.1.“_.4(, PRI Y WA LY S
Learning Activity Package

IR v Studuni:
Date:
PERFORMANCE ACTIVITY: AC and OC Generators

OBJECTIVES:

Name and state the function for each part of a typical alternating current
generator.

Recognize differences between alternating and direct current generator

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

C Circuits, An Individualized Approach to Electronics (booklet--Unit 1:
Tntroduction to AC--, progress test), Trejo.

PROCE DURE :

1. Read pages 29-38 in Unit 1, AC Circuits.

2. Answer questions within the chapter.

3. Taxe= the uni: [~ogress test.

. (o} C.I('fu’:‘,':, P e "')
Principal Author(s): P. Schmstzr, BooVetter
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""“L———-———-1 )  UNIT: A.C. RELATIONSHIPS

RATIONALE:

Electrical properties are interreldted. Understanding these relationships in
AC circuits provides a logic for diagnosis of circuits in electrical/electronic
devices.

PREREQUISITES:

Unit: 1Introduction to A.C.

OBJECTIVES:

Explainarelationships between current and electromotive force in inductive and
capacitive AC circuits.

Define and calculate impedance, reactance and power for AC circuits.

RESOURCES :

Printed Materials

AC Circuits, An Individualized Approach to Electronics {booklet--Unit 2: AC

Relationships--, progress tests). Paul £. Trejo, Westinghouse Corporation, New
York, New York, 1972.

GENERAL INSTRUCTINNS,

You have been prescribed into the second unit of this course. The activities that
you perform will be assigned one at a time. A LAP will give you directions for
each activity. Read the LAP and follow the procedure and directions given.

When you finish the performance activities for the unit, you wi11 be given a
unit test as stated in the "Evaluation Procedures" for post testing. After

successful completion of the unit test, the next assigned unit for the course
is begun.

PERFORMANCE ACTIVITIES:

.01 Inductive Reactance

.02 Inductive Phase Relationships

.03 Capacitive Reactance

.04 Voltage and Impedance

.05 Power in AC Circuits S~ -

D Hrnnatt+
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EVALUATION PROCEDURE:

The student takes a progress test about the major co ~epts and procedures
presented in the unit activities.

Successful completion is correctly answering at least 80% of the test items.

FOLLOW-THROUGH:

You are now ready to begin the first assigned LAP. If you have guestions, consult
your instructor.

RN
(e’
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PERFORMANCE ACTIViTY: __ Inductive feactane

Define inductive reactance.
{dentify factors that affect inductive reactance.

Compute inductive reaciance valuss for given circuits.

EVALUATION PROCEDURE:

AC Circuits, An Individualized Approach to Electronics (booklat--Unit 2:
AC Relationships-~), Trejo.

PRUCEDURE :

1. Read pages 3-10 in Unit 2, AC Circuits.

2. Answer questions within the chapter.

3. Proceed to next LAP.

. chustey, 2. Ve .
Principal Author{s}: P. Schuster, ©. betler



77.02.02.02.A2-0

rile Code:

T IR
Date Pubiishud:g/ll/'/‘)

Mountain-Plaing Fduration &
Leonomic Developinent

Program, ine, ﬂ 5, -.~:-,1 s 2 A i{.) ”_{_L_,‘._. ; ,‘\ o %;; ,;.;‘x_% p 5_",:";. o C:“ 'ila_, :_33 @
I Glaspow AFB, Montuna 69231 I wiet e B R ) y“’%‘\‘: ot W 2w \‘,’j u (3% i,,yh!x‘ @
,Jmmum D Student:
Oate: ____ _ .
— . { ive Phase Rel i 1
PERFOCRMANCE ACTIVITY: Inductive Phase Relationships

OBJECTIVES:

Describe and illustrate relationships of voltage and curvent in AC inductive
circuits.

EVALUATION PROCEDURE:

Studant is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

AC Circuits, An Individualized Approach to Electronics (booklet--Unit 2:
AC ReTationships--), Trejo.

PROCEDURE :
1. Read pages 11-25 in Unit 2, AC Circuits.

2. Answer questions within the chanter.

3. Proceed teo nex- LAP.

. . Ce =Y r’_ Vo Ther
Principal Author{s): schuster, & R
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PERFORMANCE ACTIVITY: __Capacitive Resctance

OBJECTIVES:
Define capacitive reactance.
Tdentify factors that affect capacitive reactance.

Compute capacitive veactance values for given circuits.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test tovr guestions pertaining to
this performance activity.

RESOURCES:

AC Circuits, An Individuaiized Approach tc Eiectronics (booklet--Unit 2:
AC Relationships--), Trejo.

PROCE DURE :

1. PRead pages 26-39 in Unit 2, AC Circuits.

2. Answer questions within the chapter.

3. Proceec * o ac. o LAP,

Principal Authcr(s): P. Schuster, B. Vetter
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PERFORMANGE ACTIVITY: Voltage and Impedance

OBJECTIVE:

Define impedance.

Fxplain relationship between AC voltage and impedance.

EVALUATION PRGCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

AC Circuits, An Individualized Approach to Electronics (booklet--Unit 2:
AC Relationships--), Trejo.

PROCEDURE :

1. Read pages 40-53 in Unit 2, AC Circuits.
2. Answer guestions within the chapter.

3. Prozeed to ncot LAP.

- - I n et [ =% )
Principal Author({s}: P. Schuster, B. Vettes
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PERFORMANCE ACTIVITY: __ Power in AC Civcuits

0BJECTIVE:

Define apparent and true power and explain their relationship.

EVALUATION PROCEDURE:

Student is to score at least 85% on the unit test Tor questions pertaining
to this performance activity.

RESCURCES:

AC Circuits, An Individualized Approach to Electronics (booklet--init 2:
AC Relationships--, progress test), Trejo.

PROCEDURE:

1. Read pages 54-64 in Unit 2, AC Circuits.

2. Answer questions within the chapier.
3. Take the unit proygress test.
Principal Author{s):  P. dchuster 8. Velfter
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RATIONALE:

The transformer is a very commonly used electrical/electronic component used to
transfer electrical energy from one circuit to ancther. A service person will have
to diagnose and repair circuits using transformers.

PPEREQUISITES:

Unit: A.C. Relationships

OBJECTIVE:

Identify a transformer, its application and explain its characteristics of operation.

RESOURCES:

Printed Materials

AC Circuits. An Individualized Approach to Electronics (booklet--Unit 3: The

Transformer--, progress tests). Paul E. Trajo, Westinghouse Learninc Corporation,
Mew York, New York, 1972.

GENERAL INSTRUCTIONS:

You have beer orescribed into the third unit of this course. The activities that
you periurm will pe >ssigned one at & time. A LAP wili give you directions for
pach activirtv ned the LAF ond foliow the procedure and directions given.

When you finish the performance activities foy the unit. you will be given a unit
test as stated in the "Evaluation Procedures™ for post testing. After successful
completion of the unit test, the next assigned unit for the course is begun.

PERFORMANCE ACTIVITIES:

01 Trarsformer Operation and Construciion
.02 Transformer Theory

.03 Turns Ratio and Power

.04 Practical Transtormers

Principal Author(s): P. licugant
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EVALUATION PROCEDURE:

The student takes a progress test about the major concepts and procedures presented
in the unit activities.

Successful completion is correctly answering at ieast 80% of the test items.

_FOLLOW-THROUGH :

After completing this guide, begin with the first assigned LAP.
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PERFORMANCE ACTIVITY: Transformer Oneration and Construction

OBJECTIVES:
Identify a transformer and explain its function.

[dentify transformer parts.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

AC Circuits, An Irdividualized Approach to Electronics (booklet--Unit 3:
The Transformer--), Trejo.

PROCEDURE :

1. Read pages 3-17 in Unit 3, AC Circuits.
Zz. Answer guestions within the chapter.

1. Progceed toc next LAP.

Principal Author(s): P Schuster, t. Yetier




Filz Code: 77.02.03.02.A2-0

e o T

Nate Pubiished: 9_['1]./75

T 1

Mountain-Plarns Fducation & -—-t{

?vvq-’r“ +/

13

Economce Develapinent ks
Program, Ince. 7 e A Ao o elan D o q
e 3 LBEarRing Aotivity Package
L S Stucant:
Date:

Transformey Theory
PERFORMANCE ACTIVITY:

OBJECTIVE:

Explain the coperational theovy of a transiormer.

EVALUATION PROCEDURE:

S:udent is to score at teast 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

AC Cireuits, An Individualized Approach to Electronics (booklet--Unit 3:
Tne Transformer--), Trejo.

PROCEDURE :
1. Read pages 18-28 in Unit 3, AC Circuits.
2. Answer questions within the chapter.

3. Proceed to next LAP.

Principal Author(s): P. Schust
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PERFORMANCE ACTIVIT Turns Rat i -md Power

0BC IV

Determine current ratios, voltage ratios and power luv given transformers.

EVALUATION PROCEDURE:

Student is to score at ieast 80% on the unit test for questions pertaining to
this performance activity.
RESOURCES

AC Circuits, An Individuaiized Approach to Electronics (booklet--Unit 3:
The Transformer--}, Trejo.

PROCEDURE :
1. Read pages 29-45 in Unit 3, AC Circuits.
2. Answer questions within the chapter.

3. Proceed to next LAP.

Principal Author(s): F. Schuster, B. Vetter
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PERFORNMANCE ACTIVITY:

QBJECTIVES:

identify transformer power 10Sses.

(%

Compute transformer efficiency.

EVALUATION PROCEDURE :

student is to score at least 80% on the

former--, prcgress

untt
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test for auestions pertaining
to this performance activity.
RESOURCES:
AC Circuits, An Individualized Approach_ to Electronics (booklet--Unit 3:
The Trans tests),

irelo.

PROCE DURE :
1.

2
]

Read pages 46-073% in Unit NC Circuits

2. Answer cuestions within the chapter.

3.

Take the uniz Drogress test.
Principal Author(s):
P. Schuster, B.
Q
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RATIONALE :

— 2 URIT: POWER SUPPLIES

Power supplies furnish the voltzges needed to operate electronic equipment.
A serviceman must understand the funccivns of pewer supplies Lo bhe effective
in operating and repairing them.

PREREQUISITES:

Unit: Tha Transformer

0BJECTIVES:

Identify electronic power supplies, identify its function and explain its
operational characteristics.

RESOURCES :

AC Circuits, An Individualized Approach to Electronics (booklet--Unit 4: Power

Supplies--, progress tests). Paul L. Tvejo, Westinghouse Learning Corporation,
New York, New York, 1972.

GENERAL INSTRUCTIONS:

You have been prescribed inte the fourth unit of ithis course. The activities
that you perform will be assigned one at a time. A LAP will give directions
for each activity. Read the LAP and follow the procedure and directions given.

When you Finish £h verformance activities for the unit, you will be given a

unit test a5 = -*:=. a the "fvalyation Procedures™ for post testing. After
succassful comprecion of Zhe arii tear, the next assigned unit for the course
is beqgun.

PERFORMANCE ACTIVITIES:

01 Semiconductor Rectifiass
.02 Power Supply Fii l ars

Principal Author{s):

P. Hoggatt
\‘1 =
- o
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EVALUATION PROCEDURE:

The student takes a progress test about the major concepts and procedures
presented in the unit activities.

Successful completion 75 correctly answering at least 80% of the test items.
p g

FOLLOW-THROUGH:

You may begin with LAP .01 after completing this guide.

cn
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PEREORMANCE ACTIVITY: Semiconductor Rectifiers
OBJECTIVES:

Identify the functions of rectifiers and a power supply.
Diagram and explain half-wave and full-wave rectification.

Expiain ripple frequency.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance actyviiy.
RESOURCES:

AC Circuits, An Individualized Approach to Electronics (booklet - Unit 4:
Power Supplies--), Trejo.

PROCEDURE :

1. PRead pages 3-16 in Unit 4, AC Circuits.

2. Answer questions within the Chapter.

(e

Go to oo LAP.

Principal Author{s): P
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PERFORMANCE ACTIVITY: __ Fewer Supply Filters

OBJECTIVES
Diagram a chuke-input, capacitor-input and pi-section filters.

Exclain the function of 2 nower supply Tilier.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES::

AC Circuits, An Individualized Approach te Electronics (boeklet - Unit 4:
Power Supplies--, progress test), Trejo

PROCEDURE :
1. Read pages 17-30 ia Urit 4, AC Circuits.
2. Answer questions within the Chapter

3. Take thne Urit Progress Tesry

. . vl ~byo - Q2 Vit .
Principal Author(s): P. Schuster, B, Vette:
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RATIONALE:

The ability to compute circuit values is necessary for a more completa
understanding of the circuit characteristics. The more known about
circuits the easier troubleshooting techniques are developed.

PREREQUISITES:

Unit: Power Supplies

OBJECTIVE:

Use mathematics to describe the electronic properties of alternating
current series circuitry.

RESOURCES:

AC Circuits, An Individuatlized Approach to Electronics (bookiet - Unit 5:
A.C. Computations--, student handbook, progress tests). Paul E. Trejo,
Westinghouse Learning Corporation, New York, New York, 1972.

GENERAL INSTRUCTIONS:

You have been preccribed intc the fi“th unit of this course. The activities
that yo. perform +771 be assigned one at a time. A LAP will give you dirvections
for each act-viv. Read vie LAP and follow the procedure and directions given.

When you finish the performance activities for the unit, you will be given

a unit test as stated in the "Evaluaticon Procedures" for post testing. After
successful completion of the unit test, the next assigned unit for the

course i1s begun.

PERFORMANCE ACTIVITIES:

.01 Vectours
.02 Rectangular and Polar Notation
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EVALUATION PROCEDURE :

The student takes a progress test about the major concepts and procedures
presented in the unit activities.

Successful compietion is correctly answering at least 80% of the test items.

FOLLOW-THROUGH :

Go to the first assigned iearning Activity Package (LAP) for this Unit.
If you have quastions, consult with your instructor.
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PERFORMANCE ACTIVITY: Vectors

OBJECTIVE:

Caiculate voltage and current phase relationships in altarnating current
series circuits using vector analysis.

EVALUATION PROCEDURE :

Student is to score at least 80% on the unit test for gquestions pertaining
tuo this performance activity.

_RESOURCES :

AC Circuits, An Individualized Approach to Electronics (booklet - Unit b:
K.C. Computations--, student handbook), Trejo.

PROCEDURE:
1. Read pages 3-18 in Unit 5, AC Circuits.

2. Answer questions witnin the Chapter.

ad

Pruceed to the next LAP.

. . P Tk 3 i +t o
Principal Author{s): P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: __ Rectanguaiar and Patar Notation

C8JECTIVE:

Calculate tne impedance 5f alternating curvent series circuits using polar
and rectangular notations.

m

VALUATTON PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

AC Circuits, An Individualized Approach to Electronics (booklet - Unit 5:
A.C. Computations--, progress--, student handbook,prugress test), Trejo.

PROCEDURE :
. Read pages 19-40 in Unit 5, AC Circuits.
2. Answer guestions within the Chapter.

3. Take the Unit Progress Test.

Principal Author(s): . Schuster, 3. Velter
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RATIONALE :

An understanding of relaticnships between resistance, inductance, frequency,
current and power is essential in order to explain characteristics of series
resistive-reactive civcuits.

PREREQUISITES:

Unit: AC Computations

OBJECTIVE:

Identify electronic properties and explain their relationships for resistive-
inductive and resistive-capacitive alternating current series circuits.

RESOURCES :

AC Circuits,An Individualized Apprecach to Electronics (booklet- Unit 6:
Series Resistive-Reactijve Circuits--, student handbook, progress test).
Paul E. Trejo, Westinghouse Learning Corporation, New York, New York, 1972.

GENERAL INSTRUCTIONS:

You have been prescribed into the sixth unit of this Course. The activities
that yeu perform will be assigned one at a time. A LAP will give you directions
for eacr aciivity. Tead tpe LAP and follow the procedure and directions given.

vihen you have riroshed Uie pecfnrne nge activities for the unit, vou will be
given o« unit test as stated in the "Lvaluation Drgcedures’ for post testing.
After successful completion of the unmit test, the next assigned unit for the
couvse is hegun.

PERFURMANCE ACTIVITIES:

.01 Variational Analysis of Series RL fircuits
02 RL Filter (ircuits

.03 »series RC Circuites

.04 Series RLC Circuits

cr

P. Hogga

Principal Authorl(s):

(S
.
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EVALUATION PROCEDURE:

The student takes a progress test about the major concepts and procedures
presented in the unit activities.

Successful completion is correctly answering at least 80% of the test items.

FOLLOW-THROUGH :

[ you have questions, consult with your instructor. Please begin the
first assigned LAP.
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PERFORMANCE ACTIVITY: Mariatiunal Analysis of Series Rl Circuits

OBJECTIVE:

Determine the effect that varving the frequency, resistance, applies
voitage or inductance nas on the impedance of a series RL circuit

EVALURTION PROCEDURE :

Student is tu score at least 80% on the unit test for guestions pertaining
to this performance activity.

RESOURCES :

AC Circuits, An lndividualized Appreach to Electronics (booklet- Unit 6:
Series Rosistive-Reactive Circuits--, student handbook), Trejo.

PROCEDURE :

1. Read pades 3-10, Unit & in AC'Circudts.
2. Answer guestions within the Chapter.

3. Proceed te no-t LAD

Principal Author{s): P. Schnuster, B. Vetter
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PERFORMANCE ACTIVITY: _RL Filter Circuits

CBJECTIVE:

Determine the effects of frequency un Series RL circuits.
Determine the cut-off frequency of a series RL circuit.
Explain cut-off and half-power point for a series RL circuit.

Identify RL low-pass and high-pass filters.

EVALUA: [ON PROCEDURE:

Student is to score at least 80% on the unit test for questions nertaining
to this performance activity.

RESQURCES:

AC Circuits, An Individuatized Approach to Electronics (booklet -~ Unit 6:
Series Resistive-Reactive Circuits--, student handbook), Trejo.

PROCESURE :

1. Rea? pages 11-72. Unit 6 in AC Circuits.

2. Answer uues.ions o oin fhe coanter,

1. Proceed to the next LAP.

Principal Author(s): P, Schuster, B. Vetler
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PERFORMANCE ACTIVITY: Series RC_Cirpuifs

OBJECTIVES:

Determine the effects of frequency cn series RC circuits.

Explain RC low-pass and high-pass filters.

Calculate the impedance of a series RC circuit using vector diagrams.

Determine tne effect that varying the frequency, resistance, applied
voltage or inductance has on the impedance of a series RC circuit.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for gquestions pertaining
to this performance -activity.

RESOURCES:

AC Circuits, An Individualizea Approach to Electronics {booklet - Unit 6:
Series Resistive-Reactive Civrcuits--, student handbook), Trejo.

FROCEDURE:

e

1. Read ,-ue> “7 Lo, Unit O in AC Circuits.
2. Answer questions within the <napier.

3. Prouceed 1o tne next LAP.

Principal Author{s): P, Schuster, B. Vetter
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PERFORMANCE ACTIVITY: Series RLC Circuits
OBJECTIVES:

Explain the figure of merit (Q) of a coil, skin effect and proximity effect.

Calculate impedance in a series RLC circuit.

EVALUATION PROCEDURE :

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

AC Circuits, An Individualized Approach to Electronics (booklet - Unit 6:
Series Resistive-Reactive Circuits--, student nandbock, progress tests), Trejo.

PROCEDURE :

1. Read pages 36-47, Unit 6, AC Circuits.

2. Answer questions within the chapter.

3. Take the Unit Prugress Test.

Principal Author(s): P. Schuster, B. Vetter
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UMIT: SERIES RESONANCE

RATIONALE :

An understanding of series resonance is tne basis for explaining tuning
and alignment.

PREREQUISITES:

Unit: Series Resistive-Reactive Circuits

OBJECTIVE:

Identify and calculate series circuit characteristics at, above and below
resonant frequency.

RESOURCES:

AC Circuits, An Individualized Approach to Electronics {(booklet - Unit 7:
Series Resonance--, student handbook, progress tests). Paul E. Trejo,
Westinghouse Learning Corporation, New York, New York, 1372.

GENERAL INSTRUCTIONS:

Yyou have been prescribed into the seventh unit of this Course. The activities
that you perform will be assigned one at a time. A LAP will give you directions
For each activity. Read che LAP and follow the procedure and directions given.

When you T,~i<r = performa.ce 2otivities for the unit, you will be given
3 unit test as stated in uhe "Trailation Procedure” for post testing. After
successful completion of the unit test, th2 next assigned unit for the

Course is begun.

PEPFORMANCE ACTIVITIES:

.0l Series Resonance
N2 Current Benavior and Resonance

P. Hoggatt

Principal Authorls)
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EVALUATION PROCEDURE:

The student takes a progress test about the major concepts and procedures
presented in the unit activities.

Successful completion is correctly answering at least €0% of the test items.

FOLLOW-THROUGH:

At this time, you may begin with the first assigned LAP.

©
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PERFORMANCE ACTIVITY: Series Resonance

OBJECTIVES:

Calculate voltage drop across reactive elements in a series circuit using
formulas.

Explain conditions for series resonance.

EVALUATION PROCEDURE :

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

AC Circuits, An Individualized Approach to Electronics (bocklet - Unit 7:
Séries Resonance--, student nandbook), Trejo.

PROCEDURE :
1. Read pages 3-11, Unit 7 in AC Circuits.

2. Answer guestions wiihin the chanter.
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Proceed .. ... nexs LAP

Principal Author{s): P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: _ current Behavior and Resonance

OBJECTIVES:
Diagram current and impedance curves for series circuits at resonant frequency.

Identify series circuit rescnant behavior above and below the resonant frequency.

Explain how Series resonant circuits are used as filters.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

AC Circuits, An Individualized Approach to Electronics (booklet - Unit 7:
Series Resonance--, student handbook, progress test), Trejo.

PROCEDURE :

1. Read pages 12-24, Unit 7 in AC Circuits.

2. Answer questions within the chapter.

3. TaYe the Jnit Progress Test,

Principal Author(s): P. Schuster, B. Vetter
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An understanding of parallel resonance is basic Lo expizining circuit filtering

of frequencies.

PREREQUSITES:

Unit: Series Resonance

OBJECTIVE:

Identify and calculate parallel circuit characterisiics ob, above and below
resonant frequency.

RESQURCES :

AC Circuits, An Individualized Approach to Electrepics (buokiel - Unit 8:

Parallel Resistive-Reactive Circuits--, student handbook, progress tasts) .
Paul E. Trejo, Westinghouse Learning Covrporation, iew Yorn HNow York, 1e72.

GENERAL INSTRUCTIONS:

You have been prescribed into the eighth unit of this
that you perform will be assigned one a®t a tims. A
4

cour.z . The activities
Bl give you directions
for each activity. Read the LAP and foilow Lho procemeee oo Jivections given,
When you t... 5. cje p?#fnrmaﬂtc sotivities for the vaoh vou will ba given a
unit test as stated in the “Tvaluation Procoduare” Iop aonl testing.  After

successful coeuwpletion of the unit test, procesd o fim ooy

PERFORMANCE ACTIVITIES:

.01 Parallel RL Circuits

.02 Variational Analysis of Paraliei RL Circuits
.03 Parailel RC and RLL Circuits

.04 Paraliel Resognance

.05 Practical RL Circuits

Principal Author(s): P. Hoggett
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Calculate the currani, impsdance, power and power factoy for parallel RL

circuits using

EVALUATION PROCEDURL :

Student is to scocre 2T 'east 84Uk, on the unit test rovr

to this performance attivity

RESOURCES :

AC Circuits, An Individusizzed Approach tu Electiunics (uockle
DParallel QDC“?5‘1‘~Pﬁd\L7;? iUl b -~ student hasithiobt, ipa

PROCEQURE :
1. Read pagas 3-18, et i i+ AC Circuit

2. Answor o auan o indn LhE chapler.
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