Announcements
1. Reworked second exam — due today
2. Assignment #18 & 19 due 3/16/05
3. Today’s topics
Continue discussion of AC circuits
Power associated with AC circuits
Transformers

4. Have a great spring break!
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Phase relationships of individual circuit components:
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Differential equation for circuit components in serial:

—R]—Lﬂ—i‘Femax sin®t =0
dt C
Construct solution of the form:

[(t)=1__ sin(wt—¢) or I(t)=1 sin(wt)+ 1 cos(w?)
Substituting form into differential equation:
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—RI—Lﬂ—1+8maX sinwt =0
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Online Quiz for Lecture 15
AC circuits -- Mar. 02, 2005
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Congider the circuit above and the corresponding analysis.

1. At what frequency o

ilLthe ent 7 have the largest value?
(a) 0 (b) sqrt(L.C) (c) (d) 0

R)(b) AV/(0L) (¢) AV(0C) (d) w

2. I !ilthe largest ampliterebe=01 the current at that value of the frequency w 7
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‘ 1. [HRWE 33.P.045.] An RLC circuit such as that of Fig. 33-Thas R =524 Q C=211uF, L=114H, and & =331V,

VWA -
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Figure 33-7. ~
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Figure 33-13.

(a) At what angular frequency wg will the current amplitude have its maximum value, as in the
resonance curves of Fig. 33-137

rad/s

(b) What is this maximum value?

A

(c) At what two angular frequencies wq1 and wq2 will the current amplitude be half this maximum
value?

rad/s (larger of the two)
rad/s (smaller of the two)
(d) What is the fractional half-width [= {wqy1 - wg2)/w] of the resonance curve for this circuit?
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Z(0)=+R* +(oL -1/ 0C)

Current amplitude f

0.90 0.95 1.00 1.05 1.10
gt
Figure 33-13.

(a) At what angular frequency wg will the current amplitude have its maximum value, as in the

resonance curves of Fig. 33-137

rad/s

(b) What is this maximum value? b
(@)

&
A ="t for (0L-1/wC)=0
(c) At what two angular frequencies wq1 and wq2 will the current amplitude be half this maximum
value? ’ E 5 ’ Y
rad/s (larger of the two) ]max(a)): 2m]"1€ :>\/R +(Q)L—1/Q) C) —27R

rad/s (smaller of the two)
(d) What is the fractional half-width [= {wqy1 - wg2)/w] of the resonance curve for this circuit?
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Power in AC circuit:  p=7°R=(I sin(wt—¢))R
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Peer instruction question

If the wall voltage 1s 120V (rms) what 1s the peak voltage?

A. 120V
B. 240V
C. 60V
D. 170 V
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Example:

1 1 &
P lr. — _ _ max R:_ max R
PO =y 2 R0 R +(oL-1/0C)

Can be calculated from a knowledge of € . , R,L.C, and

max?
0=27f
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Example:

'Ei-f\:: f.él*r. vy,
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1E ] &
P(t)) = ™ R=" fuax R
PO, 27" 2R +(oL-1/0C)
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Example:
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Electrical transformer’s
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Online Quiz for Lecture 18
AC circuits -- Mar. 04, 2005
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Primary Secondary
This figure from your text shows a transformer circuit in which two AC circuits
wound on an iron form. When the switch is closed, current runs through the

"secondary” circuit even though it is not physically connected to the first. What is the
bagzic principle that explaing thiz phenomenon?

A. Gauss's law
B. Coulomb's law
C. Ampere's law
D. .
E

¢ _do,

dt
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1ranstormer and Faraday's L. aw

Thea induced voltage in
the sacondary coil is
also given by Faraday's
law:

AB
Though thare is a slight 1"-1"'5 — -NE A E
loss to fringe fields, the Tha rate of chanoe
magnetic field is almost of flux is Essenhl:.;lll
totally contained in the o o oo inf"
iron cora, and couplas

the primary coil - so
argund through tha
AB secondary coil. the number of turns

detarmines W

When a changing voltage is
applied to the primary coil,
the back emf ganerated by
the primary is given by
Faraday's law:

"'HFF = Emf = -NFA At E”I,r 5
- L ¥ Ceconda Result
rmar
mery -
I s Vo  Ng
2 - 3
ME
A current in the primary 1RO CORE

coil produces a magnetic
field, like a solanoid.

http://hyperphysics.phy-astr.gsu.edu/hbase/magnetic/transt.html#c2
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AC transformer

Primary Secondary
Faraday's law for single wire loop: &€ =- dj?
For transformer :
£ =N, dd, £ =—N. dd,
dt dt
_a’CDBzéPzés :65:&61)
dt N, N, N,
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Peer instruction question
Will the transformer relation € = ﬁep be valid for a

-
DC circuit and for an AC circuit?

A. DC only
B. AC only
C. DCand AC
D. Not valid
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Practical use of transformer:

& :&81)
N

Example:
& = %ep = &72001/ =120V
N 6000

P

http://science.howstuffworks.com/power9.htm
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