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Alternating Current:

The magnitude of alternating current changes continuously with time its direction is
reversed periodically. It is represented by

I=Iosinwtorl=10coswto
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Direct current (DC): b

Direct current (DC) is electrical curren flows consistently in one direction. The current
that flows in a flashlight or another aw running on batteries is direct current.

urr,

N

Mean value for half cycle of AC:

Time

Mean value of AC is the total charge that flows through a circuit element in a given time interval
divided by the time interval. emf.
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, fOT Idt
mean — T
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T
JZ1dt
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Note: For complete cycle, mean value = Ob
Phasor Diagram: &

In the a.c. circuit containing R onIy,wt and voltage are in the same phase. Therefore, in

figure, both phasors E) and E_o) he same direction making an angle (wt) with OX. This is
so for all times. It means that thf angle between alternating voltage and current through R

@ I, sinwt and E = E, sin wt

is Zero.
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Capacitive Reactance (XC):

The opposing nature of capacitor to the flow of alternating current is called capacitive reactance.

1 1
Xc

" wC  2mfc
Where, C = capacitance
Choke Coil:

A choke coil is an inductor having a small resistance. It is a devi ;d in ac circuits to control
current without wasting too much power. As it has low resistance,itsipower factor cos ¢is low.

Wattless Current: ®

The current in an AC circuit when average power co tion ihAC circuit is zero, is referred as
wattless current or idle current.

A.C. Generator or A.C. Dynamo:

An a.c. generator/ dynamo is a machine t roduces alternating current energy from

mechanical energy. It is one of the most jmportant applications of the phenomenon of
electromagnetic induction. The generatomwa igned originally by a Yugoslav scientist, Nikola
o

Tesla. The word generator is a misnomer b thing is generated by the machine. In fact, it
is an alternator converting one form of e o another.

Transformer:

A transformer which increases the awage is called a step-up transformer. A transformer
which decreases the a.c. voltages @Ied a step-down transformer.

Electromagnetic Sp@

After the experimental cqvery of electromagnetic waves by Hertz, many other
electromagnetic waves wer vered by different ways of excitation.

The orderly distribu of Velectromagnetic radiations according to their wavelength or
frequency is called t% omagnetic spectrum.

The electromagnetic spectrum has much wider range with wavelength variation 10™*m to 6 x
10%m.

The whole electromagnetic spectrum has been classified into different parts and subparts in
order of increasing wavelength, according to their type of excitation. There is overlapping in
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certain parts of the spectrum, showing that the corresponding radiations can be produced by
two methods. It may be noted that the physical properties of electromagnetic waves are decided
by their wavelengths and not by the method of their excitation.

Main Parts of Electromagnetic Spectrum:

The electromagnetic spectrum has been broadly classified into followi ain parts; mentioned
below in the order of increasing frequency.

e Radio waves: These are the electromagnetic wave of frequ@:nge from 5 x 10°Hz to
10°Hz. These waves are produced by oscillating electric cir aving an inductor and
capacitor. ‘ )

Uses: °

from 530 kHz to 1710kH form

1. The electromagnetic waves of frequen
amplitude modulated (AM) band. It is used'in.g
2. The electromagnetic waves of frequenc
short wave bands. It is used in sky wwagation.
e Microwaves: Microwaves are the eIect% ic waves of frequency range 1GHz to
300GHz. They are produced by special vacu ubes. namely, klystrons, magnetrons and
Gunn diodes etc. %

Uses:
1. Microwaves are used in R systems for aircraft navigation.
2. A radar using microway, Ip in detecting the speed of tennis ball, cricket ball,

automobile while in mo

e Infrared waves: Infrareds were discovered by Herschel. These are the
electromagnetic waves offrequency range 3 x 10''Hz to 4 x 10'Hz. Infrared waves

sometimes are called asyheat waves. Infrared waves are produced by hot bodies and
molecules. These wa@ ot detected by human eye but snake can detect them.

Uses:

1. In % erapy, i.e., to treat muscular strain.
2. To pro electrical energy to satellite by using solar cells.

3. For producing dehydrated fruits.

e Visible Light: It is the narrow region of electromagnetic spectrum, which is detected by the
human eye. Its frequency is ranging from 4 x 10*Hz to 8 x 10*Hz. It is produced due to
atomic excitation.
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The visible light emitted or reflected from objects around us provides the information
about the world surrounding us.

e Ultraviolet Rays: The ultraviolet rays were discovered by Ritter in 1801. The frequency
range of ultraviolet rays is 8 x 10**Hz to 5 x 10 Hz. The ultraviolet rays are produced by

sun, special lamps, and very hot bodies.
Uses: Ultraviolet rays are used:
1. For checking the mineral samples through the prop@ultraviolet rays causing
fluorescence. electrons in the external shell throug olet absorption spectra.
2. To destroy the bacteria and for sterilizing the surgical instruments.

3. In burglar alarm.

o
e X-rays: The X-rays were discovered by German Physicist W. Roentgen. Their frequency
range is 10'®Hz to 3 x 10*'Hz. These are produ hen high energy electrons are stopped
suddenly on a metal of high atomic number. X-r high penetrating power.

Uses: X-rays are used:

1. In surgery for the detection of ¥factures, foreign bodies like bullets, diseased
organs and stones in the human

2. In Engineering (i) for deteéetin ults, cracks, flaws and holes in final metal
products (ii) for the testing of; ing, casting and moulds.

3. In Radio therapy, to cure untr le skin diseases and malignant growth.
a t

e Y -Rays: y -rays are the electr, ic waves of frequency range 3 x 1018Hz to 5 x
1022Hz. y-rays have nuclear oki ese rays are highly energetic and are produced by
the nucleus of the radioactiv, nces.

Uses: Yy -rays are used:

1. Inthetreatme ancer and tumours.

2. To preser@ food stuffs for a long time as the soft. y-rays can Kkill
microorgani asily.

3. Top e nuclear reactions.

Charging and Di&rging of a Capacitor:

The instantaneous charge on a capacitor on charging at any instant of time t is given by

t
=qo(1- __)
q qo( e~ ne
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where RC =T, is called time constant of a R — C circuit.

The instantaneous charge on a capacitor in discharging at any instant of time t is given by

t

q = qoe — =

Time constant of a R — C circuit is the time in which charge in the capaciter’'grows to 63.8% or
decay to 36.8% of the maximum charge on capacitor.

Transient Current: An electric current which very for a small finite time, While growing from zero
to maximum or decaying from maximum to zero, is called a trangient:current.

Differences between Alternating Current and Diregct Current:

Alternating Current N Direct Current

AC is safe to transfer longer distance evenWWDG cannot travel for a very long
between two cities and maintain the electricyfdistance. It loses electric power.
power.

The rotating magnets cause the chdhge 'in | The steady magnetism makes DC
direction of electric flow. flow in a single direction.

The frequency of AC is dependentyupon the | DC has no frequency of zero
country. But generally, the frequency is 50 Hz or | frequency.
60 Hz.

In AC the flow of current changesfits direction | It flows in a single direction

backwards periodically. steadily.
Electrons in AC keepnchanging its directions — | Electrons only move in one
backward and forward direction — that is forward.

Use of Transformefsiin Transmission:
¢ In electric power transmission, transformers allow transmission of electric power at high
voltages, which redtices the loss due to heating of the wires.

¢ In many electronic devices, a transformer is used to convert voltage from the distribution
wiring to convenient values for the circuit requirements.

e Signal and audio transformers are used to couple stages of amplifiers and to match
devices such as microphones and record players to the input of amplifiers.
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Audio transformers allowed telephone circuits to carry on a two-way conversation over a
single pair of wires.

Resonant transformers are used for coupling between stages of radio receivers, or in high-
voltage Tesla coils.



Surpeay st aSejjoae 3
Z/d = 1opey omode|  |33eyjon saypg \%Mﬂwuﬁmwgu 10 X+ ‘Surpeay juaLmd o aseyd awes ur are 7/t Aq 33e)j0A aY) Spes] juaLmn))
o= : 10 d e S $S0D 10J08] TOMO, 1iog sSujos 3 maMIY
> e =0 d g d e /010 0= (apemoq
I S A=d 0=0sod
LY ¢ ; 1=¢sod TA-10 T/ =
1 ﬁm..ﬂ%ou s’ =1 AU = 8 0=9 i
Il — z 18% =1 _ = S 4
(¢ + 30)urs’s > e (st = ¢ hm 5 “su -
e Xt NM‘ =7 S
7 oM .WS,V (e = vz%aww @V@O b=l
o =" Y ﬁ o= ﬂu = fuey 3 7 ® ﬂ@& Jwvo.a.o g/ £q3uamd spea] a3ejo
%) £ )
- e 3 A Ui
I npul =6
= Ng\ Wi @ anmP e
5 3 3\& QOURISJJIP aseyJ
NA.K -X) + A =Z Mo q-D- m 0,
(0 FI0)us = 1 SHOID O v e T
G T T Imoxr Dy W 12MOd WY () 49 paionsp Oy v 5y
$s0d .Nemﬂ = ?8__%N x$ = 4800 ™ g = R JO MO} 43 03 Y30q 10 adurydeded 10
! 4 PUePalyy; 3oueiPnput £q paisjjo dUEIpUIY 41
fouaryId BSIIA—DIA 10 hie=
vovm(ab el0 201M0s Dy 93ejj0A-Mmo] m/vévY (N ST wyQ =7
U S e & obo« e 1 paonpoid Juazmd
B urejqo 03 pasn m_w = LI AL e e
Ppasamyoe A[isea ued ASuanyya %66 * - H 2
RO Mol e = b ~ mJ jout anEAXCIN 10 9nfeA ypy Suiy m\« =0
%O S Jours? = 1 d | su ="
& 2 ApAneura)e sadueyd - -
S g JUDLIND JO uondaI(] | ©
19 }
ENM_SH umop—dajs paj[ed SN < 'NJL . N 1/ A7 = SA
oysuei], dn—days pajres st 'N < *N JI WHW@ % N & ‘7= Ues
NN o t %&m /1= 1
NN - = s i e, Sz
. JOuIs © VAN = 4 “Auo sxeak /g jo age S D
1100 ySnoxyy paonput jws saysnig ryds S aE0IO PO RS "
v 1 nydeid pue amjewry - ) eut ‘0
YouSew sjuswafd Suraey JuaLmd Suneurajfe Suneauad 91D v P3jInASUoD BIS3L, BJONIN €88] UI e Sy g/a="n
="

4 - ¥31dVHT

314WIS 3AYW ININYY3T - dVYW ANIW



ALTERNATING CURRENT

Important Questions

Multiple Choice questions-
1. Alternating voltage (V) is represented by the equation

(a) V(t) = Vm e*t

(b) V(t) = Vm sin wt
(c) V(t) = Vm cot wt
(d) V(t) =Vm tan wt

2. The rms value of potential difference V shown in the figure is Q
A)’
R >t b

Vi Vi Vi
@ @OV @ @D

3. The phase relationship between current angw in a pure resistive circuit is best

represented by
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S
S

A)’
4. In the case of an inductor 0

(a) voltage lags the current by 7 N

(b) voltage leads the current by g %
(c) voltage leads the current by %

(d) voltage Lleads the current by -+

5. Which of the following graphs re the correct variation of inductive reactance X,

with frequency u? Q
(a) %4 (b) X :

S——, | v

on

- v

6. In a pure capacitive circuit if the frequency of ac source is doubled, then its capacitive
reactance will be
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(a) remains same
(b) doubled

(c) halved

(d) zero

7. Which of the following graphs represents the correct variation of cap ve reactance Xc

with frequency v u?
(a) Xe (b) X

> U v °®
© % (@ % ?‘k)
N

>

[

Ll V) > U
8. In an alternating current circuit consisting ents in series, the current increases on
increasing the frequency of supply. Which efollowing elements are likely to constitute
the circuit?

(c) Resistor and capacitor

(a) Only resistor &

(b) Resistor and inductor %

(d) Only inductor Q

9. In which of the following circui maximum power dissipation is observed?

(a) Pure capacitive circuit Q
(b) Pure inductive circuit @

(c) Pure resistive circuit

(d) None of these
10. In series LCR ci@mse angle between supply voltage and current is
R

= 5 % "
(a)tanda—-'—R—C tan ¢ X, - X

(c) tan ¢ = td)tan¢=ﬁ-;-2‘-c

R
XL+XC

Very Short:
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8.
g.

. The instantaneous current flowing from an ac source is | = 5 sin 314 t. What is the rms

value of current?

. The instantaneous emf of an ac source is given by E = 300 sin 314 t. What is the rms value

of emf?

Give the phase difference between the applied ac voltage and the cu in an LCR circuit
at resonance.

What is the phase difference between the voltage across the induc d the capacitor in

an LCR circuit? Q
What is the power factor of an LCR series circuit at resonan

In India, the domestic power supply is at 220 V, 50 Hz, whilb USAitis 110V, 50 Hz.

Give one advantage and one disadvantage of 220 V supply ove.r 110V supply.
. Define the term ‘wattles current’. (CBSE Delhi 2011) é ;

In a series LCR circuit, VL. = Vc # Vk. What is the valu the power factor? (CBSE Al 2015)
Define capacitor reactance. Write its Sl units. (CBS 2015)

10.Define quality factor in series LCR circuit. Wha@ unit? (CBSE Delhi 2016)
Short Questions:

1.

State the phase relationship between the %t flowing and the voltage applied in an ac
circuit for (i) a pure resistor (ii) a pure i t

with an ac source. Explain, giving theinecessary mathematical formula, the effect on the

brightness of the bulb in case (a)
increased. (CBSE 2019C)

. Alight bulbis in turn connectedina s across an LR circuit, (b) across an RC circuit,
%M

hen the frequency of the ac source is

. An air-core solenoid is conne an ac source and a bulb. If an iron core is inserted in

the solenoid, how does the br ss of the bulb change? Give reasons for your answer.

reason.

. Abulbanda capacitorcted in series to an ac source of variable frequency. How
will the brightness of t change on increasing the frequency of the ac source? Give

. Anideal inductok.is i n put across 220V, 50 Hz, and 220V, 100 Hz supplies. Will the
current flowing th it'in the two cases be the same or different?

State the conditi er which the phenomenon of resonance occurs in a series LCR
circuit, plot a graph showing the variation of current with a frequency of ac source in a
series LCR circuit.

7. Give two advantages and two disadvantages of ac over dc.

In a series, LCR circuit connected to an ac source of variable frequency and voltage v=vm
sin wt, draw a plot showing the variation of current (l) with angular frequency (w) for two
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different values of resistance R1 and R2 (R1 > R;). Write the condition under which the
phenomenon of resonance occurs. For which value of the resistance out of the two
curves, a sharper resonance is produced? Define the Q-factor of the circuit and give its
significance. (CBSE Delhi 2013C)

Long Questions:

1.

Prove mathematically that the average power over a complete cy ernating current
through an Ideal inductor is zero.

Draw the phasor diagram of a series LCR connected across an ce V=V, sin wt. Hence,
t 0

derive the expression for the impedance of the circuit. Obtajnythé®eénditions for the phase
angle under which the current is < )

(i) maximum and

o
(i)  minimum. (CBSE Al 2019)
Assertion and Reason Question:

1. For two statements are given-one labelled Asserti and the other labelled Reason (R).
Select the correct answer to these questions from t es (a), (b), (c) and (d) as given below.
a) Both A and R are true and R is the corre mon of A.
b) Both A and R are true but R is not the ¢ eN(planation of A.
c) Aistrue butRis false. %
d) Aisfalse and R is also false.
Assertion: A bulb connected in ser ith a solenoid is connected to A.C. source. If a soft
iron core is introduced in the solefioi e bulb will glow brighter.
Reason: On introducing soft iro %\ the solenoid, the inductance decreases.
2. For two statements are given belled Assertion (A) and the other labelled Reason (R).

Select the correct answer to t

questions from the codes (a), (b), (c) and (d) as given below.
a) Both A and R are true the correct explanation of A.

b) Both AandR are tr@R is not the correct explanation of A.

c) AistruebutRis

d) Aisfalse an %Ise.
Assertion: An alc:kg current shows magnetic effect.

Reason: Magnitude of alternating current varies with time.

Case Study Questions:

1.

Step-down transformers are used to decrease or step-down voltages. These are used when

voltages need to be lowered for use in homes and factories. A small town with a demand of
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800kW of electric power at 220V is situated 15km away from an electric plant generating power
at 440V. The resistance of the two wire line carrying power is 0.5Q per km. The town gets
power from the line through a 4000 - 220V step-down transformer at a sub-station in the town.

Core

y

M

Primary Second

A o
S ’
e
(i) The value of total resistance of the wires&
a) 250

b) 30Q b%
c) 350

d) 150 &
(ii) The line power loss in the forr%t is:

a) 550kW
b) 650kW

c) 600kwW

d) 700kw

(iii)How much power r@e plant supply, assuming there is negligible power loss due to
leakage?

a) 600kw

b) 1600kWN;

c) 500W
d) 1400kW

(iv)The voltage drop in the power line is:

a) 1700V
b) 3000V
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c) 2000V
d) 2800V

(v) The total value of voltage transmitted from the plant is:

a) 500V
b) 4000V
c) 3000V
d) 7000V

2. When the frequency of ac supply is such that the induct' tance and capacitive
reactance become equal, the impedance of the series LCR ¢ is equal to the ohmic
resistance in the circuit. Such a series LCR circuit is known as r@t series LCR circuit and the
frequency of the ac supply is known as resonant frequen esonance phenomenon is

exhibited by a circuit only if both Land Care present in the gircuitg\We cannot have resonance in
a RL or RC circuit.
s

A series LCR circuit with L = 0.12H, C = 480nF, R i
frequency supply.

—oo0— |
0.12H 480nF 23Q

&
() 0

N
SRS,

(i) Find the value of source fr@y for which current amplitude is maximum.
a) 222.32Hz

b) 550.52Hz Q
¢) 663.48Hz @

onnected to a 230V variable

d) 770Hz
(ii) The value of ma urrent is:
a) 14.14A
b) 22.52A N
c) 50.25A
d) 47.41A
(iii) The value of maximum power is:

a) 2200W
b) 2299.3W
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c) 5500W
d) 4700W

(iv) What is the Q-factor of the given circuit?
a) 25

b) 42.21
c) 35.42
d) 21.74
(v) At resonance which of the following physical quantity is ma@.
a) Impedance
b) Current < )
c) Both (a) and (b)
d) Neither (a) nor (b) ®
v Answe :
Multiple Choice Answers-
Answer: b 0
Answer: ¢
Answer: b
Answer: b
Answer: b
Answer: ¢ &
Answer: ¢ %
Answer: ¢
Answer: ¢ Q
10.Answer: a Q

L L L I

Very Short Answers;
1. Answer:

The rms value of curri 2,

2. Answer: N

The rms value of voltage is 322
geis 7

3. Answer:

The applied ac voltage and the current in an LCR circuit at resonance are in phase.
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Hence phase difference = 0.

4. Answer: The phase difference is 180°.
5. Answer: The power factor is one.
6. Answer:

Advantage: less power loses
Disadvantage: more fatal.

7. Answer: It is the current at which no power is consumed.

8. Answer: One.
9. Answer: It is the opposition offered to the flow of current b@)acitor. It is measured in

ohm. ®
10.Answer: The quality factor is defined as the ratio of t age developed across the
capacitor or inductor to the applied voltage. It d%av ny unit.

Short Questions Answers:

1. Answer: Q
(i) Electric current and voltage applied in a resistor are in same phase, i.e. ® =0°

(ii) Applied voltage leads electric current f% rough pure-inductor in an ac circuit by

phase angle of r/2.
2. Answer: b
a) The current in LR circuit is given t&
e
VR 2L m

When the frequency of ac so increases, | decreases, and hence brightness
decreases.

(b) The current in RC c@b en by
SO
eSS

When the frequ f ac'source w increases, | increases, and hence brightness increases.

3. Answer: InsertiN ron core in the solenoid increases its inductance. This in turn
increases the value of inductive reactance. This decreases the current and hence the
brightness of the bulb.

4. Answer:

When the frequency of the ac is increased, it will decrease the impedance of the circuitas Z =
V2 + (1/2mfC)?. As aresult, the current and hence the brightness of the bulb will increase.
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5. Answer:

v _ v
X, ~ 2xfL

The current through the inductor is given by | = The current is inversely proportional to the

frequency of applied ac.

6. Answer: The phenomenon occurs when the inductive reactance becomes equal to the
capacitive reactance., i.e., X, - Xc
wlL=-L
2wl “,’C
=W=TIc

The graph is as shown below. :Q

Current

0O

7. Answer: N
Advantages of ac: %
(a) The generation and transmission % ore economical than dc.
i

(b) The alternating voltage may be e
suitable transformers.

ped up or down as per need by using

(b) It cannot be used for elect

Disadvantages of ac: %
(a) It is more fatal than dc. @

8. Answer: Q
The plot is as shown.

1 }/“\/Ra

wa sl Wy I
0w —e

0

Resonance occurs in an LCR circuit when
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XL = Xc.

The smaller the value of R sharper is the resonance. Therefore, the curve will be sharper
for Ra. It determines the sharpness of the resonance. The larger the value of Q sharper is
the resonance.

Long Questions Answers:
1. Answer:
Let the instantaneous value of voltage and current in the ac cir aining a pure

inductor are

V =Vmsin wt and < )

| = I sin (Wt —1/2) == Im cos wt

L J
where 1/2 is the phase angle by which voltage Leads currently when ac flows through an
inductor. Suppose the voltage and current remaimgco r a small-time dt. Therefore,
the electrical energy consumed in the small-time d

dW =V Idt

The total electrical energy consumed in one ti@d of ac is given by

T T
W= a[VI dt = -Jo'Vmsinmt. I, cos otdt :N

5
= - lemj'sinmt coswtdt
0
2sinotcoswt m&

Lv. t
orW:-—mi—m—Isiantdt
0

L
orw=-nn
2

O ey, =~

IV, | cos(2
or W=-11_ =0
2 [ 2
Therefore, the to ctrical energy consumed in an ac circuit by a pure inductor is W =0
Now average po isdefined as the ratio of the total electrical energy consumed over

the entire cycle to the time period of the cycle, therefore

Hence, the average power consumed in an ac circuit by a pure inductor is Pay =0
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Thus, a pure inductor does not consume any power when ac flows through it. Whatever
energy is used in building up current is returned during the decay of current.

2. Answer:

The voltages across the various elements are drawn as shown in the figure below.

. '&
S

VL" VC

Ve Ve J
L 4 o

From the diagram, we observe that the vector s
Vc equals a phasor whose length is the maximum a oltage Vm, where the phasor
Vm makes an angle ¢ with the current phasor | ING&the voltage phasors, V. and Vc are
in opposite direction, therefore, a difference phasorifV. - Vc) is drawn which is
perpendicular to the phasor Vr. Adding vectefial have

he voltage amplitudes Vg, Vi, and

L

Vo= Y2+ (V- V)

= ‘/(’mR}z + (I Xy = InXc )z b%

2
or Vi = Iy |RE +(X_ - Xc)

whereXi=wlLandXc=1/wC,t e, we can express the maximum current as

| - Vm
N —
V(X Xe) Q

For maximum Im, Z shauld be minimum (Z=R) or Xc=Xc=0and ® =0

Assertion and Answers:
1. (d) Ais false and R is also false.
Explanation:

On introducing soft iron core, the bulb will glow dimmer. This is because on introducing soft
iron core in the solenoid, its inductance L increases, the inductive reactance, X.= Wy increases
and hence the current through the bulb decreases.
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2. (b) Both A and R are true but R is not the correct explanation of A.
Explanation:

Like direct current, an alternating current also produces magnetic field. But the magnitude and
direction of the field goes on changing continuously with lime.

Case Study Answers:
1. Answer :
(i) (d) 150 O
Explanation: D

Resistance of the two wire lines carrying power = 0.5—

Kmg
Total resistance = (15 + 15)0.5 = 15Q %
(ii) (c) 600kW b

Explanation:
Line power loss = IR 0
RMS current in the coil, N
=L = 800 _ 500A %
= Power loss = (200)? x 15 = 600ka
(iii) (d) 1400kW

Explanation: cg
Assuming that the power I(D igible due to the leakage of the current.

The total power supplied b ant,

= 800kW + 600kW = @

(iv) (b) 3000V
Explanation: @
Voltage drop in ower line=1IR
=200x15= 3&

(v) (d) 7000V
Explanation:

Total voltage transmitted from the plant,

= 3000V + 4000V = 7000V
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2. Answer :
i. (c) 663.48Hz

Explanation:

Here, L = 0.12H, e = 480nF = 480 x 10°°F
R = 23, v = 230v

Vo = V2 x 230 = 325.22V
Vo

®
At resonance, wL =3 % =1 .

_ 1 1 B
W=TIC T Jo12xas0x10° =l
4166.67
VR = 3,574 = 663.48H, 0

ii. (@) 14.14A

Explanation: %
__ Vo _ 32522
current, Ip = r="5% = 14.
iii. (b) 2299.3W :1

Explanation:
Maximum power, Pm

1
AX — 2
= 5 x (14.14)? x%@gg.sw

iv. (d) 21.74

Explanation: Q
Quality factor, Q -5 = w+RL
__ 4166.67x0.12 __

— 46667x0.12 _ 97 74

et

V. (b) Current



