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TOPIC 1
Introduction to Alternating Current

Alternating Current (AC)

An dliernating current is the current whose magnitude
ihmges continuously with time between 2€10 and a ‘
murimum value and whose direction reverses periodically:

e i

n
I=F;sin 2wt = I, sin—1
T

“here, i = angular frequency in rad’s
Wil I = peak valug or maximum value of AC.

Average or Mean Value of AC o
I Ydefined as the value of AC whi_cll would Tnm:??s senl
®oum of charge through a circuitin half-cyee
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by steady currentin the same time. (e T/2)
. : . |
Ly = AUy =06371,

I
The 63.7% of peak value of AC gives averuge or mean
value of AC.
Mean value of AC (1, }is 63% of peak value of AC(I;)
over any half-cycle. In a complete cycle of AC, the mean
viilue of AC will be zero.

Effective Value or rms Value of AC

It is defined as the valug of AC over 4 complete

cyole which would generate same amount of heat i_n a

given resistors that is generated by stm?dy current in the
same resistor ind in the same time during a complete cycle.
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Ry, A
/ l _ Capacitive Reactance (X', u
. R, =707 ol {, . Gr
¥ e npposing nature of capacitar iy the flow ¢ alt 1:111"'
The 70,79 of pealk Yadue of eotrent gives sffoctive or mm cuirrent is callod capacitive reactanice y !""-;“'u
value of Al X : I |
. " i it 2t
Al'fc-u'nc?:nf; emt or Voltage 2 “'f’r
= For a given cupocitos i
It is the em{ o voltage whivh varies in Both magniiide ns |
well as direction alternatively and |-||=”m‘|||. n“_\ Fhe X ) | J —, .'\,'I o | { i 'l-pf' L ﬁc
instantancous alternaimg emf s given by 2R/ : - I'Umt'lllh ach
V=1, sn o o V=% el where, €' = capacitance for AC, \{‘I_“
I &
Vo =—L =070, or ¥, =707%at¥, g
4 3
- . : :
V. = = ”l".:-'I, or I = 63 7% ol | 0 o e
1 ':‘- =t
Both AC voltige and AC current are represented by .!"1
dingrams as shown in figure 3 .
' Y« Yy sinont Frequency of AC main
Vol l_.-"' I 80y i
Iy L=X" o A P 1 1 i
/ i\ ower in AC Circuits
o 11 X q ¢ . *
,r 7 o] S — In an AC cireuit, both emf and current change contireg,
WLL: e 81 m i an we have to caleulate average
| lower iy i ple e vel (0 —.T) = ¥ [ e GO
; l' V= Vo pos it ‘ R : :
e where, cos g = o power fiactor for these two circuits md
I bx
1) _\ B =S
" ﬂ 5 fr=d [ Z =impedance.
& § 3= s m'f A
- - 4 N A o 0= i i) - | %
.:__ 3 U i u} = verage power consumption in pure inductive and pare
| 3t capacitiye cireuit is.equal to zero because
phase difference, § = n/2 1
Inductive Reactance (x,) =  Powerfactor=cos ;“ =0
The : i lon ¢ ' )
indutyt’;ccnv: resistance or opposition offered by the t: [Py =0
s ;; d tn‘l;}l;]w of current i called inductive reactance
enoted by X, Wattless Current I
X, =wl= Thee inducti
P 3  =al=2nL Ihe current in a purely inductive Or capacitive
\'c’n - ] — “ ) 1 ]
given induetor, ‘.k L =02nl) fl AC circuit when average power consumption in AC cireu!

15 zer0, Js refermed as wattless cusrent or idle current. n

— ‘f o f ba
L o (" 2nl = constang : .
) other words, in yn AC clreuit, it R == cosd R =(L1e
Z

where, L = self-inductance.
In resistance less eiroult, the power consumed is zero.
Phasor Diagram

T_'lw representation of AC current and voltage (of same
frequency) by rotating vectors is called phasor and the

dingy ' ! :
dmgf:g."’i’mﬂ"“ﬂﬂ these phasors is known as phasor

!

Indiciive reactances

f —
Froguancy. of AC muln

e -
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afing Curren! 5
|,'||ld..--

gt of the vectar fepresens t,
it .I|:|'.;.‘ prole clion of the veetom

value of altemating o

© Maximum or peak
on fixed axiy @ven the

!
L (TS L0
.I+_,J|]r.i||LL Arreny and \'l,\.]||1_uc

o5 of AC Circuits

re some basic types of AC ciroujig

-',_:|.'
- rhmugh RGS'ISiQr
AL

a resistor ol resistance R iy cannected 1o an AC

i
|!-u~ with instantaneous value () is given by
” |, an i
B
W
.
o T
An AC woltage appled 1o a resistor
Vil a e f
[ £ '\_;/ ]
2 - o
| :
| V-Igra
|
Vprisesee——= = G,
|
- L}
1
r—n
Phasol diagram
Then
i) Vohage and current are in same phase.
v
[}
i) Muximum current, Ty =—
R
i) = l_m.
. R e
vyl | = ¥, sin (o, then [ = [U gin !,
AC Through Inductor

: . eIl red o
Séppose an inductor with self-inductance L is connee

AC voltage with instantaneous yalue Fis gIVeR by
=Eyunay

AnAL wlnog e applied

1o an itar
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f (]
| __pr"
|
/ .'
X
Then,
(i) Inductive reactance, X; =ol =2%L
- FlJ I'-'D
{l“ ! = = —
X, oL
F l_( l.’
(i) £y = rmn Yo To
Xy all pld2
(iv) Voltage leads the current by phase ;
; =
(v) Ifl = ¥, in b hend = Iosn'! =

K
{vi) Power factor, cosd =cos = =0

{vii) Average power consumption,

P = Vi I o cO5 =0

AC Through Capacitor
Suppuse a capacitor with capacitance C is connected to an
AC voltage instantancous value ¥ is given by

K =Fysinor
G
—
t

An AL saTe coreteg in runogitor
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Then,
(1} Capacitive réactance,

| !

N =—=——

{ ool 1l C

(1) Capacitor offers mfimite reactance in DC circuit as

F =0

X =
Vi /
(if) ffg =——=— v = I“ ol
Y. (UeC)

(i} Voltage lags behind the current by phase 2l
7

(v) It ¥ =V sinet, then d = 1, 4, {mr-i E}

\ -

g _dy ¥y Vi LK

(1 R T = s —mn
v leC -2 1I7ac Xc—

(vi) Power factor is minimum and equal to zero,

(vi1) Average power consumption ( during a complete

cycle), 'P-rt :I'rrm Irrm cos =0

L-R Series AC Circuit

L-R series AC circuit connected with AC voltuge of
mstantaneous value J is show below

F—;‘-’n — e —

Phasor dioyeam
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Chapterwise CBSE Solved Popers A

(1) Impedance, 7 = .‘,"R" +_3; L C
[ T % Jli
=y R £l [ ¥ et
¥ ra g-
= ‘-'11I- 'I"rriz'. "
¥

flil I-'[}r ”i'-: [:IIEJ.L':'E ﬂﬂg]c ¢. tan J} =__& 5 (:'!_{,
AL ™
lehds current h)‘ [Ihiﬁ{" .

(i) If ¥ =¥, sin o, then I = 1, sin (cor ~$)

(1v) Power fuctor, cosd = . =4
Z \.’R? + ,lr;

(v) Average power consumed,
Fy =Vogyy xl g xcasg =V, ]

s

"

Fimi 2

N|=

R-C Series AC Circuit

f:‘—f_ series AC circuit connected with AC voltage of
instantaneous value V is shown below.

A C
t__
q_.yp—_.. _-.f:__
’

| !
L

c
nea T

AL Voltoge (1

¥
a Va
0 ' &
E Voltiige Ings curent by phase § {i
'L"L\_ e e i .|.J
L FHosr diogram |
Thén, (i) Impedance, 7 = Yo _ R+ X2
FIme i a |
2 | \ i 5
=_ IR+ e
| J o2 [ A¢ al’} 1
(1) For the phase angle, fan ¢ = ‘_t_"-_ -l N
R oCR

WD IV = ¥y sin o, then 1= 1, sin (or +4)
(1v) Power factor, Cos o R

“ JRR4x?
(¥) Average power consumed,

Pr =}
" s <L xcosg =¥ s * oy X RIZ
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Clrrend —_—

#Erﬂahng e —— — - e —— 1’3

ies AC Circuit
¥ c,sS_e"ff_ circuil conmected where, tnn b = Ay = Ao Il
" Series with AC volage (1) is ' ST g . ¥y
,.t‘nl""]"w

; r vl - -
— -'.U——-*'——u._ ———y i1 o0 o -~
i e rr= -2V
i-—ww.v—-fmmrg_ T R R
v (iii) 1 net resctinee ts inductive, circuit behaves as L-R
I circunt
—_— &_ | (iv) 1f net reactance is capacitive, circuit behaves as C-R
' I ciretit,
] L (v) Applied voltage, ¥ ;V-'[’_.,: +(F, = F; H
) (vi) 101 =1 sin cor, then V= sin (or 2 &)
' R
AL vnitage [v] (vii) Power fuctor = cosdi= —=— —
JRES (X, X )
By,
[ i {viii) Avernge power consumed,
e : W _ R
l.; "[ 2 P =Veuis # i "":05'#:,"@: . (- (E
1 ¥ _'-__- 3 i
= R Ay Resonant L-C-R Series AC Circuit
v i
l c I:ih ‘tf. = "‘"L_
v (if) Impedante, Z= Z_,. = Ri.e circuit behaves as
yE res RN 6
R { ©) Th ph ise dif m we retween ¥ and 1 1505
T, () Spedmnee, {iv) Resonant angular frequency,
(o3 1 sy b,
E:x,rﬁ" - f,ti = ‘ll—.-_.l = Im"‘ W= _L_ﬁv_ = !__ Hz
— s VALC 2y LC

(v) Averdge power consumpition P, becomes maximum.

- f |
\ T[mL § _E J (vi) Curent becomes maximum and

\ ©
X, > X, then ¥ Jeads by  and if X < X, J o
then V- lags behind I by'd.

= Vime

Then, which of the following is

1 n
f‘j" ﬂﬂ[”““a}

brue E i-
ﬂ““ipl& Choice Questions coprect? © CBSE2023

Ao idea) inductor is connected scross an AC SOUTS u::, (a) X s a capucitor and X =2 R

‘oltage The current in the circuit Gk 26 (b) X s an inductor and X, =R

Wis ahead of the voliage in phase B & (¢) A is un inductor and X, =2 K

% lags valiage in phase by % Ad) X 5w capacitor and Xo =R

‘rn' % ahead of voltags in phase by wa 3, The figure shows varistion of eurrent (/) with tune (1)
; 1) tagy voltage in phase by ®2: : - in Four devices P. O, R And S, The device inwhich an

AL AC voltage ¥ = I, sin oot 8 !ﬂ?’i“'-‘?‘m& alternating current flows is el

““hitation of u resistor R and an dm‘ s

1 current in the circuil 18

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.




ATDB.uno | Studyprayas

ATDB.uno

194

faj |i'|'l'|'_\ (el & (LS
4. A voltage signal 15 described by
‘B
V=¥, fotD<i< E—21, I'I\I"'f.':f
Fora cycle. Tts s value is CBSE 2023
v, ¥ =
nl.ln—_;| (B, fcl -':' (dI2F;
L =

5. Asmusoidil volfage of peak value 283V ang
frequency 50 Hz ix applied to a senes LOR eireuit in
which® =3Q, 1 =23 48'mH Ul C = T0R R shag -
pewer dissipated st the resonas ;. ondit; niw Tibe

CBESt P20 (- 2

(6,267, kW

(d) zera

(@) 3970 kw
() 1335 kW

B ANVACs applied to a circuit of resistance wpnd o
coil with negligihle resistance. [f the vollage across
the resistance is 12V, (he voltsge ncross the coil is

CSHE 5QP 2021-22

|

I

: a‘-;'__.
_m_m v (b) 1o v {c)8 ¥ id) 6 v

é';g KE v JEP
Yaltage jn rRsistatice ang Inductince sprips Circult by
| Gvenbyv. figi ] Wi

7. The ms:a-nulmcquu vitlues of ginf and the curren ina
eries AC cireuit are F - £y 5in wr ang

I'= [ sin [ w4 ;]rcspectivcly. hen it is
. r, CSBE sqp 202).22

{a) ‘N_onr;s.aniy 0 RL cireyjy

{b,l Neocssarily g - irouil

(€) Necessary ly a LCR cirpuit

4] Can be RCor LOR cirous;
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Chaprerwisa CBSE Solvead Papers 6
Y

B A aligrmating voltage soufce Nf-t,-“pl"!iﬂ:l]tu"mnm
fregquenty ivand fixed smplitude 1 15 Coinnegy 15
serjes with o capaoitimee € and eleciric Bully of |
resistince K (inchictance zero). When 0015 rap
(i) the bulb glows dimier CSBe K:‘&u
(1) the'bulh glows brighter %'h

(G} netmmpedunce of the ireuil remainy ““"I"'"itrd

7

(d) 1otal impedance of the oireuit IMCTEiiney {6
9, The rms. Gurrent 1 o/ cireuil connected 165 4 Hy 5r
seHree s 15 AL The value of the uur‘rch 1, |. e
600 ) ™%
is vailue becomes zero is CBSE 2073 oy -
5 7 /2
la)— A (b I5V2A (o) M.-\ (djsa
V2 :

10. In & cireuit, the phase difference between the

- , i s W4 . - B §
alternating current and the source voltage is = Whick 4

the fallowing cannot be the element(s) of the CIrcu)

CRSE IﬂIIIT-.q
{a) Only (bVOalyZ  (¢) Land R (d) LorC |
TLTeinp day ce ofy series L-C-R cireuit is
CBSE 2022 (Tamny
(@R+X, +X,. () ,_"? Sl
Vxe ]

=

e e
LU BT e S (d)JR* + (X =X
12. When an alternating volage E<E gin wr is applied
a circutt, » current = !U_sm{ ¢ lllnwa through

y.

The avernge power dissipated in the circuit s

) CBSE 2027 [Tam)
‘rﬂj l|""m-u [Jm.- (b) EuItu
5 Hu-'
() T_;“ {d¥yzero

13. The voltage across g resistor, an inductay ani i
CApACItOr conneoted in SeTies

20V, 15V and 30 v respectively. The resultant
voltage in the cireyiy Is :

)3y )20y (d) 65 V

14. A circuit i connected 1o an AC source of variable

frequency Ag the frequency of fhe sourge js;

oveased, the cuprent first increases and then

CBSE 2022 fTert!

nuLf‘audﬁ[b}Lde‘ (o) Land g (dyRand €

it

15

2
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ofing Current
e

1582 tesistar, an B0 mH indyctar and
i .,.Tl.‘-t'-‘f-"‘_"'” C are connected in seree W
gurve: {1 the source voltage and Ulirren
.I!._ {1 phase, then the value of capaciy

A Capacitor of
tha 50 Hz AC
Lin the cireuit
ince s

CHSE 2027 [Yeorm-|

{b) 127 uF
(d) 160 uF

3) 100 uF {c) 142 4F

100 02 resistor and o capacitor of

25
i = |F1F are
T

l-.'['.'.'l-'-'-'1‘~"l in series o-a 200 V-50' Hz AC turcs

: =B The
urrent I the circuit 18 CBSE 2022 (Yarm.l
) A (b) 0.4 A () 0,6 A (d) 0.5 A

s 1hé power factor of a senes L-C-R circuit a1 résonance
will be Delhi 2020
ial 1 (b) zero {c) _I () _1|_

2 7z

A alternating currenl from a source is given by
r=104n 314r. Whatis the effective value of current
gnd frequency of source?

(@1 7.07 A, 30 Hz
1e17.07 A4 Hz

(h) 6.06 A, 30 Hz
(d)6.06 A, 4 Hz

isserfion-Reason Questions

Brections (O Nos. 19-22) In the following = Wans, we

sements are given- one lubelled Assertion (A) <nd 1,.¢ ofl...

elled Rearon (R). Select the carrect answer 1o thesd guestions

o the codes (a), (b), (c) and (d) ax given below

(4} 1 both Assertion and Reason are correct and Reason
is the correct explanation of Assertion.

() 1f both Assertion and Reason are correct but Reason
s not the correct explanation of Assertion.

(c1 If Assertion is comect hut Reason i8 incomect.

(d) If'both Assertion and Reason are incomect.

rrent lags behind the emf

C flows through an

fr=

Assertion The alternating cu
¥ & phase ungle of /2, when A
UKlictor,

Reason  The inductive reactance increases as the

frequency of AC source decreasss.

i B to un AC
Ay | - OF 15 connected
riion When the capacit ¢ but does tiot

e, 1t fimits or regulates the curren
“mpletely prevent the flow of charge.

Keasan T capacitor 1§ alternately ¢har ged and

.5,;:immod as the current reverses each matlt‘-n:ynl:::;.ﬁ1
?:i”"h" Capacitor serves A58 parrier for DC
TS an casy path to AC. <

is inversely ;rmwrhanal

Neasgn ¢ “apacitive reactance
. l’“-lm:nuy
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22 Assertion At resoniunce power factol of [-C-R scries

circuit s |
=X,

Rengon Al resonance, X,

Very Short Answer Questions

23. A series combinution of an inductor (L), a capacitor
(C) und a resistor (R ) are connected ncross an AC
souice of enil of peak value E, ind angular frequency
(). Plot & graph to show variation of impedance of the
circur), with angulir frequency Loy) Dulhi 2020

. The power factor of an AC circuit is 0.5, What is the
phase difference between voltage and current the
ciroupt? Forsign 2016

o [ idoa
A capacitar permits alternating cutrent (ACI and blocks
direct current (DC flawing through it

25. Define capacitor reactafice, Write its STunil

All India 2015

26. Why is the use of AC voltage preferred over DC

vollnge? Give two redasons: All India 2014

Whet 0 AC % TOF .o onnected across ap inductor,
show on’ @ iph th na e of varation of the voliage
and the dutteit LVet wae complete cycle,  Dadhi 2012C |

27

The peak value of emf in AC is £, Write its (i) rms
Foreign 2011

28,
(i) uverage value over a complete cyole.
The cuttent Mlowing through'a pure inductance 2mH 15,
I = (15cos3001) A. What is the (i) rms and (ii) average
vilue of curtent for a complete cyele? Formign 2011

Dalhi 2011

29,

30, Define the term wittless current,

31. Areactive element inian AC circuit ¢auses the current

flowing
(i) 10 lead in phase by w2
(i) to lag i phase by w2 wrt. the applied voluge
Identify the element in cach case. Delhi 2010C

32. Define the term rms vahie of the current. How is 1t
related to the peak value? All India 2010C

2 Marks Questions

33. A resistor R und an inductor L are connected in series
1o u source of yoltage ¥ =1, sin ait. The voltage is
found to Jead currentin phase by E If the inductor 1s
replaced by n capacitor C, the voltage lags behind

current in phase by 5/ 4. When L, C and R ure
connected i series with the same source, Find the
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196 g e
i
: : . | alt=!
- af. Show that the current ledds the voltage 1 Phg 5. An AT
i) avernid power ._In-ru-l'-“-ll P fi iy AL gt coniamimg an ideanl capaciion . ".1 ‘ ,;nilf'“;\.
() apd mstaranam curment i - All Inafio 2020 n 2 1
e - 19. tn o werjen L=C-f circuit, obtam the condig y L =
34, The figure Shivwa two sipiiiidal curves representing i whieh W " Jagh
b -|- s wgprsitly v ltage and el an AL eirail s y z | A
otcillmting =upply fage and SAITED ,.I.;S; SoF2018:19 (1) the niipedines of circuit Iy mitdrmumng and 47 &l e
{11 wattless current flows in the ircnit Hh'""h (i)
= -. 40. A series L-C-R circuit 15 connected to m AC P (i) 1
LY 1IN N —— (200 V. 50 Hz). The voltages across the reyligee 5 |
E 4 W citpacitor and inductor are respectively, 208 v 'I"f!l'"‘ wf
- und 250 V! S Aver
Draw u phasor diagram to ropresent the current and (1) The algehmic sum of the yoltages scrom fe =
supply woltage appropnately ax phasors, State the elomanis 1s greater than the voliage of the sge, provt
phase differcnce between the two quantities, How is this paradox resolved” 1 dissh
35 An sltermatitig voltage E = £ sinws is applied toa (i) Given the value of the resistance of R 15 401) .
ciromit contarming & resstor R connected in series with caleulate the. current in the cirenit Foreen 3 49. A9 ;
i black box, The curent in the cireit 18 found to he 41. Acresistor Riand an ¢lement X are contiected i sne "“21
it gnlore =] 10 an AC source of voltage: The voltage is found 5 v
d CBSE SOP 201718 lead the ourrent in phase by /4. If X is replaced by Hov
] another element ¥, the voltage lags behind the cums redc
— A il oy & Just
(i)-1d o v« lem in X md ¥
(1) When both X and ¥ are connected in series with §
5‘ tl}c same source, will the power dissipated n the
E=&; minmr cirouit be maximum or minimum?
{1} State whether the element in the black hox iza Justify your answer. s
| cEpacitor or tnductor, : 42, Write the expression far the mpedance offered by the
(i1} Draw the comespomting phasor dingram and find series combiration of resistor, inductor and capacite 3 Mc
the impedanice in terms of R, connected to an AC source of voltage 1 = I, smed 50. A
36, A capucitor C, ' variable resistor R and 1 bulb & are Sl ! gr:lpJ.J the variation of the volmge e -
connected in senes to the AC maing in the circuit as current with it i the clreuit AN i 21 g
shown. The bulb glows with some brightness, How i . i 5
will the glow of the bulb change if il 43,2 hmiimupcclccjl userics with & capacison, Prodis :
i R your obsetvatian when this combination is connected 8 =
(i) a g:j:;h fric slab : introduced between the platos thm aeross 'y |
o the capaciior keeping resisiane i
pac ping resistance B (o be the 11)'AC source gnd A
o ﬂ}ﬂm‘; it 2 oyt o (i1 a DC bavtery, What change woukd your notice in {1
capucitance? Delhi 2014 o pachande e gl 8 .
C R ['_}ﬁ ¢ g Dolhi 201 3
§ o " ¥ » 3 I
o #4. An nltemating yoltage given by b = 140 sin 314¢is {
cunnected actoss a pure resistor of 00 Find |
Msin “" the fh:quency of the source,
37. A series L-C-R circuitfs connected t 4n AC &iree of {00 the rms current through the resistor. Al indio 201 52,
; =T 45, i G i &
.m,hkh g ;f:? . u;"f“’h]‘ pbascr disgrin J"m alternating voltage given by = 280 sin 507t i
deduce ik or the amplitude of the current and conneeted across u pure resistor of 40 Q2. Find
Phase ang Delhi 2014¢ l.f]' the frequency of the source.
1 g i
(11} the rms current through the resisior. Al Hh”“
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.pﬁ‘ﬂllﬂﬁ currant
e

[ gliernAting volluge given by oo
i = 0mn 100 47 i 350

$E ol ACTOSS | DUTE Te . [
anegiet frure TeNIStoy ) 53, " = E
cirtt® ul -.ﬁ[] Fi " A reswtior of Y06 and w APt of = ||'E e

- thie frequency |\T’”I\_‘ SOMree
br connectid Lo sedies b g 200V, 50 Hir AC source

e rms current throy rh y
1 Bl Thye resistor Calealnte (1) the cureent in e circit and (n) voltage

j th
s | All berelies 201 3
. A 1rehit bulb is rated 150 W fisr 230 y/ AL drops wrons the reslsior and the capaciior, (1) Is the
" alt }]- Calculate k upply of nlgebrnio aum of hese vollages more than the soaree
o he resistinge of the bulk voltnge? IF ves, silve the pariido cesE 1013
-1 the rmis curreni througly (he btk Al india 36 54, A wotles LOR circuit Wil B 2063 1 =2 H anid
o 3017 5
=50 ¥ in connecfed to a UMV AC souroe of
v, [E3idea varinble lrequency. What w (1) the amplitude of the

earrent and (11} the avernge power immsforred to the
cireuit in one complete oyele. at resopance’
| (iliy Caleulate the potential drop seross the capacitor

AyEra0E POWe mivumplion in an AC “lﬂllntaq B
P o COS ey

wing.

e thal an ideal capac A ahisil CESE 1022
g Prove h.] 8 ‘lt APACIOr 1 an AC cireuit does not

jrsipie pOWE Dethizony 55, Thecurrent of 1A Nows through o coil when it s

wiric 1 . connécted across o DC battery of 100V, [TEM. battery
@ Aol .Jdu. lamp h.nu:;g coil of negligible inductance is replnced by an AC source of 100 V and sogular
et sertes with a capac ~ 2} - | Eul

T it cornmiy e e o o D= Byiroe frequency 100 md 87, the cumrent reduces tid 0.5 A

« glowing with certain brightness, 1 3 ¥ .
! CusE 2073

How does the brightness of the lamp change on Find :
pducing the (i) capacitance, and (if) the frequency (i) impedance of the cirouit.
(i) self-inductpnce of coil and

Jmtify your answer.
(iii) phinse difference between the voltage and the

c LI
— eurrent,
=< Ang ter ab @) olf @ F220 V is applied across a
davi e ' ./ ow ren tof 422 A flows in the cirouit snd \
it logs behind the applied voitage m phase by =2
Stk e radian. When the same voltage is applied across
i - unother device ¥, The current in the circuit remains
I Marks Q vestions the same and it {5 in phase with the applicd volmge

(i) Name the devices A" and Yand
(ii) calculate the current flowing in the circuit when

100 .
. A series RL circuit with R =100 andi.-—-l[ = ]m}[ is
the same voltige apphied across series

semnected to an AC source of voltage, . - :
F =141 sin (100mz), where ¥ is in volis and [ s I combination of X and 1 —
seconds. Calculate CBSE 2033 57, An AC volinge ¥ =, sin @t is upphicd acroks a pure

1) impedence of the cincuit inductor of inductinoe L Find ﬁt&mmm fior the
j ' ing in the gircudy W
1) phase angle und urrent 4, owing in 1
g inductor mathematically that the current Nowing through it lags

i} voliuge drop scross the mmduc | I i -
. A AC urce V- =V dn k! 1% connecied ACTORS AN behind the wpplicd volusge by o phase angle of —. Also

X - SGUr =) 2
Y ign for the draw graphs of I and § versies taf for the circuit

Weal capacitor. Derive the gxpressitil | : CBSE SQP 2022

(1) cisrrent flowing in the Gireutt und (1) r!;aﬁ;u:;ct of sqp 23

the capucitor. Plots grlph of cum. nyiver ciu 2023 58, An AL source generking a \'ilﬂl‘-ig\: E=E, n-n tu:“u'l'-

. gonocted 1o p sapaciior . Find the expressiun for the

t | or ':' & | i
173 Ay - inductor Lo gnpacit : i/ fowing theough it Plot & gruph of E and /

Aseries combination of an ind + sounee of ki

40 1 resistor R is connecied “e:’“ ﬂ:l ;‘rﬂ':"mc yetraies o mﬂ'h““ that ihe curcent s ahead of the

) i in an EXPress] ! =

lage in a circuit. Obtan i Find power voltage by 3 CHBSE SQF 2071.27

iverg EE power Gﬂnk'l.lﬂwd h}' thie C'lﬂ:'l::d ('“ P“ml)-
factor fr (i) purely inductive cineul cuse 2029
FEsistive cireuit:
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. it 1he
59, (1) Find the valire of the phak diMirrenee etwer
an J B el
gtirrent ind the volinge in the seTiies g
gurrent

shown befow Which one lemds m phfiee
. | u'\-"l-u:n"
| o T L] 1L

T ——I|

Ve ¥ 1 700 L]

(il Without malking any other change; find the value
of the nidditional capacitor C, to be connected in
paralle] with the capacitor C, in order'to ke the

power Eactor of the circut! unity, Delhi 2017

{1} When an AC source {5 connected 1o an ideal
inductor show that {he averdge power supplied by
the source over a complete cycle 15 Zero,

(&) A ldmp 5= connecied in series with an mductor snd
an AC source. What huppens to the brightness of
the lemp when the key 18 plugged in and an iron
rod 1 inserted insde the mdue’ 7 E., . L

&0

} Lamp

- Ll
‘—W‘_"_ i
|
S b i~

All India 201 &

&%, A ZyF capiciiorn, 1000 resistor and 8 H inductor are

connected i senes with an AC source.

() What shiould be the frequency of the source such
that current drawn in the circuit is miximum?
What 15 this frequency called?

() If the peak value of emf of the source is 200 V.
find the maximum current.

(iit} Draw & graph showing variation of amplitude of
Circuit currest with changing frequency of applicd
voltage in a sevies L-C-R circuit for two diffizrent
Valtes of resistance R, bad R, (R) > Ry ). Forelgn 2016

62. Calculate the value of the sdditional capaciios which
may be joined suitably to the capacitor C that would
mike the power fuctor of the cireult uniry.

A0
Va0 10001+ 4] (~

T - =3 yF

All Indio 2015

L= 100 i
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Choplerwise CBSE Solved PEIFI&ﬂ_- . PI‘"\"

s cireuit containing an O mH inductor and g3
chpieitor in series ¢ onnected to a 240 V, LOG oy W
aipply. The resistance of the cireuit fa hﬂﬂ!’!ihlt’
(11 Obtain rms Yalue of current

63

Cik) WHat 18 the total sverage power cnnsumbr
afreun? Dﬂg::
¥

by
r

64. A source of AC voltage ¥ =V mnintis ¢

geried combination of » redistoy R and a Eapacisy
Diaw the phasor diagram and use it to obtain the
expression for (i) impedance of the eircuir angd

(i1} phase angle uh‘“"’t
65. (i) Determitie the value of phase dlf!'cmmc%

the current and the voltage in the given serigy
L-C-K gircuil.

R=4000
R l
Vebhaini 100+ 4) '.;f/ ==C=2
PR
L=100rH

{ii) Caleulate the value of additional capacitor whh
miy be ioined suitably to the capacitor € tha
viou 11 ak tf 2p wer factor of the circuil unity

Ouiby 27

An inductor L of inductance X', is connected insers

with a bulb B and an AC $ource. How would

brightness of the bulb change when (1) number of fum
in the inductor is reduced, (i) an iron rod is inseneds
the inductor and (iii) o capacitor of reactance

Xe =X, is inserted in series in the circuit. Justify

your answer in each case Al india 205

Avoltage I =¥, sin o is applied to'a series L-C-R
circuit, Derive the expression for the average power
diskipited over a cycle.

Under what condition is (i) o power dissipated eves
though the current flows through the gircuit

(i) maximum power dissipated in the circunt?
All Indio 2014
(1} For a given AC, J = !, sin oy, show that the
average power dissipated in a resistor 8 uverh
vomplew cycle is é ! :R ¥

66.

67,

648,

() A light bulb is mted at 100 W for a 220 V AC
supply. Caloulate the resistance of the bulb,

All Indio 201

69. (i) When an AC source is connected to an ideal

capacitor, then show that the average power

mlt:d by the source over a complete cycle 15
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meﬁng Currani —

o) A Lo 15 connected in gup
U predict your observations
connected first acroxs

CE With 5 cup
% Whiem 1
a e
Lhurce W h."i[ 1'I|I|'I]'!L':'|,_\I {111 @
capacitince of the capueiig

WO Lo

_ I wynlgin iy

A tson Al

ach cape il the

| TAE rediip e Dalli 2013¢

TR L-CaR ¢

. s LR ¢ et witly 1
J0pF, B =60£2 connected 1o

+af) V sOUITCE Calculate

e foure shows i s
il 101

A virish|e Irequency

& Il
e

i1y the ingular frequenay of the souree witich denves
the chrcuat at resonance. E

I WA —

i) the current at the resonating frequeicy,
) the rms potential drop across the inductor at
respnance. Dalhiz012

11, A senes £-C-R ctreuit 1s conmected to.ap AC source.
Leirig the phasor diagram. derive the expression for
the impedance of the circuit, Plot & graph to show the
mratton of current with frequency of the source,

expluming the nature of its vanation. All India 2012

Three clectrical circuits havip £ \C so fees bf va in |I&
freguiency are shown in the £ ... % Ini ially the
carrent flowing in cach of these is same. Ifws
frequency of the applied AC source is increased. how
will the current flowing in these circuits be affected?
Give the reason for your answer.

R L 2]
———
!——-"T-l st
If o E

Dalhi 2011C

A scries L-C-R ipeuit is connected to n 220 V ?."1‘;:’3:
frequency AC supply. 1f L =20 mH, €= (BO0/RDH

d R =11000
urce for wiich

(1) Find the frequency of the SoUrce t% 2
average power absorbed by the circultis
maximum
() Caloulite the value of maximum mmﬂ,ﬁ 2010C
amplitude. ’
AUAC voliage I/ =¥ s af is applied BEro8S 885
':;m‘uum L Obtain an tI_I’Nsﬁ;u fior the ourTEd
¢ circuit and hence obtain | _
rl:|. itductive reactance of tho ¢}g—¢;yxt uﬂd F 10
li) the phase of the current AOWIPE S0 ia 2010

the applied voltage-
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5. AnAC voltage, ¥ =1, wn ws is apphed across a pure

capacitor, O Clitain an expression for the current [/ i
e circuit and hence obtalh the
(1) eapacitive reactance of the gircuit and
(1) the phiie of the eurment Rowing with respect 1o
the applied voluyge All india 2010C

5 Marks Questions

0. (i) Detive the expression for the cumrent flowing in an

ideal capacitor and ita reactonce when connected
toan AL source of voliage K = Fy smiar

(il) Driw ity phasor dragram

(in) If renintanice is ndded i series 1o capucilon whit
changed will ocour in the current flowmg in the
circuit and phase angle betwesn voltage and
current CHESE SQP 2020-71

77. (1) Show that an'ideal inductor does not diasipute
power'in an AC eireuit,

(ii) The varintron of inductive resctance (X, ) of an
inductor with the frequericy (f ) of the AC source of

100 V and variable frequency s shown in figure.

X lir €3 f

Flin' HEY

(a) Calculate the self-inductance of the mductor.

(b) When this inductor is used in seres with s
capacitor of unknown value und & resuitor of
100 &t 300 5~ ', maximum power dissipation
oceurs in the circuit. Caleulate the capacitance
of the ¢capocitor, Delhi 2020

(i) In a serica £-C-R cirouit connceted Across an AC
source of variahle frequency, obtain the
expression for its tmpedance und draw a plot
showing its vagation with frequency of the AC
jourve.

(i) What is the phase differenice between the voltages
across inductor abd the capaciion at resonance in
the L-C-R& cigout?

(iil) When an inductor i connected to i 200 V DC
voliage, i current af 1A Rlows through it. When
the same inductor is connected o 8 200V,

78,
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Types of Transformer

1 here are o Types if run firrriers which are given
as below
{1} Step-up transformer (N, =N, Ircondertn iy
voltage info lgh alternating vallage,

yltermating
(i1} Step-diwn transformer [N <N
IV exirverts ksl alteriinting valtge into low

alfermting voltiie

Important Points Related fo Transformer

» For an ideal transformer,
liypat power = Outpus power

Previous Years Questions 1

1 Moark Questions
Multiple Choice Questions

) 1. The core of a transformer s lnminited to retluce the
effect of CHSE 2022 [Term-li}

(b copper loss

() edddy qurrent

{o) Mz leakapd
() hystercsis loss

2. Which amiing the following, Is notit cause for power

luss in & transfonmer

la} Eddy currents are produced in the soft inin core of
u/ trunsformes

(b} Electoe flux sharmg is not properly donein
primary and secondary coils:

(e} Huimmiing sound prodirced in (he trinsformers due
1o magnetostmeton

(d) Primary coil s made up of a very thick copper
yare CBSE 5GP 2021.22

Asserfion-Reason Questions
Direction (Q. Nix 1) Ji the Fotlorwimg question) twe tratemants
#re phvitt- o Libelled Axsertiom (4 wmid the other fabelled
Rearan [R). Xslect the correct ammwer PO el ieation from the
cinbed ) (b) i and ) ar grven hefow

(2} I both Assertion and Reason ate cormest

ind Reuion
™ the correet explanition of Asserion
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Lz N
e 17 el G lion ratieir) " l!" !
e N/ I | 1 |l
Ny =V5 W =Lyl ixf
| : g - L 1"
o i T = ; 'l'.l."lrl
- o e tive prmber o turng e i
where, N and N ¢ are the pumbera . it pry ~ | et
wecondary coils Fy anch ¥ l ure altemotive .u|uu: & ) ":"r-“
Y sl Cois e
iy and secndan . .
E" gyl [ are current m fIrinAry wridl secdndiny Py :
| 35 3 - o y
« Long distance power Lransmission 1axes Mace ut jijg D with 4
.|{-rr.'[rng vollpge S0 a8 to mImmisc Tosses i the fan L yice g
HIE i1 = \ < I o
i heat, therefore, step-up transformers &o used gh'w ohtees
: - i ]
z psformers & reoeivm i
stations and step-down oS g ney H' o
+ Efficlency 6f tunsiprmer. ; |
™. Oulplt powet | "
[ Qulplt POWER 100 | . K p:‘“'f
apul poweT ‘0!
 opteoRet o) e
‘w_L'(tl‘ll.’“

y2. Sute il

the lar

digan

Ay F th Ass i o 4 Reason e cormect bt Resss 13 A '[“‘C’I

i wot the correcy explanption of Assertion i cal

; : o i

(¢} IT Assertion is commect but Riediion 8 incoriuct gum
: 1

()} Hboth Asseriion and Reason ane meommedt pi

3. Assertion A step-up transformércannol be used b2 4. Sta

step-down trangformer : “_;l

Reason A transf{ormer works only in one dirgetion val

CBSE 2071 (Ternd
15. M

Very Short Answer Questions

4. Why s the core of a tansformer laminated?
Delhi 11K

5N

5. Mention two charucteristic properties of the matensl L
suitable for making core of a transformer. All India 2011

6. What is the function of o step-up trans former”?
All India 20116

2 Marks Questions

7. The primary coll having N ,. tums of un ideal
transformer is supplied with alternating voltage Vs
Obtain an expression for the voltage ¥, induced in 18
seconidary coil having N turns, Mention two mais
sources of power loss in real transformens.  Co%E
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with/help ol s diagram ih

coldif -
! n translormer, Why (x

- rI.Jrl"“
i a transformer?
I'-‘l'

.

o oiking of 4
n Anvinhled o coke
Al i 2020

- what &5 the prific iple of ransforingg

o | 1 how 1 3 -
I gplain T : vminating the gore o
walps o rediice eddy eument?

W- Why the primary and sevondary

A taniformet

| - . coily ol y
nsfommer dee pretferably wound pn 1y 4y
| W

o
ot CBSE sqyp 2018.1%
yiih the help of & diagram, explam the principle of &

L which chimges a low volinge by i high

but does not vielate the lpw \\rt‘umrrf\-'nlmn of
=y, (Qive any ong reason why the devige may not

CBSE SQP 201718

g efMicwent.

| power TRRSTiSsion line feeds input power ar 2200 v
aep-down transformer with its primary windings
Lviite 3000 furns, Find the number of tums in'the
woradary winding 1o get the power output st 220y
Delhi 2017

: sute the underlying principle b a trandfoomer, How is
fiie Jamge scale transmission of electric encray over long
gisnces done with the use of transfor ) % wiw i s

I
1 1 & power transmission ling feeds po eve. C220 (V0 ith
' s curent of 5 A 10 stepedown transiormer with its
sary winding having 4000 wms. Caleulate the
aumbier of turns and the current in the secondary in
wler 10 get output power at 220 ¥ Forelgn 2011
{ S the principle of working of a transfortier: Can
ramsformer be uked to step-up or siep-down 3 nC
0 witage? Justify your answer Al Indio 2011
EMention var . ) [3ssed in a'transformer
ntion various energy 103 20N
K 1 -
£’ Marks Questions
i is used 1o

i) Draw the disgram of 8 deviee which
£ : . AC voltage
decrease high AC voltage 1nto & 10% ',;Eu:ifé‘ui
imd state its working pr i“_'-T'P!" Write
of energry loss in this device. Wl
i) A small town with a demand nfﬁ‘iLﬂ 4
tléitno power a 4 :wcl‘ al 440 Y.

from an electric plant genersting p‘mﬁ!ﬂ powet

The resistance of the two &

18 0.5 2 per km, The toWS gmpjdh:wn transformet
1

ling through a 4000-220 V &
%! 2 sub-station 1n the 1OWR ¢
power loss in the form of heat
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trinfovmer. State (he prideiphe ol 18 wiorking
() Express the turm mitio in temms of voltdges
Ui ) Find the eatio of primary and sccondary cuments in
ferms OF tarm, ratia i sn wdeal trafonmer
L e pizhy eAatierd is drosin By the prunary ol R
ik former conmected w 2200V supaly when 11
deliveri power to 4 110 V550 Win refrigerator”
Afl indw 2016

v idon
Power foss/in the fmm of heit |s directy proportional to

I the sojlidre o current and protudt of redistance

18, (i) Write the function of s transformer. Stale il
pringiple of working with the help of 3 disgram
Mention various enetgy losses in this deviee

(11} The primary. coil of an idesl steprup irenstonmet
Tids 100 tarny nnd transformotion eatio i aksa 114
The inpit voltage ind power are respectively
220 and 1 100 W Calculte
{a) number of turns in secoidary
{b) Cyment in primary
(o) yoltage across secondisry
(d1er mer in se6 od ny

{eVp W, i ceo (da ¥ Delh: 2016

19. (i) Draw 0 schematic arrangement for winding of
priftiary and secondary coils ina treasformer when
thie two coils are wound on/top ol cach other

(i1) State the underlying principte af a mansformer and
abitain the expression for the mtio of secondary 10
prilmary vollage in lenms oi the
(a) number of secandary and primary windits

and
(b) ptimisry and sitcondary currenis.

{ifl), Write the main assumpticn jnvolyed tn denving

thie Whove relitions.
any fvo ressons due o which enpcrey losses

(iv) Wnite _ .
iy ocourin actuil transformers. Al India 2014C

20. (i) State the prnciple of a slep-Up trunsformer

: Explain with the help of a labelled diugram, 1ts
wirtking

(1) Deseribe h

ressans for

riefly and two energy losies gving the
thistr oecurmence L actual rnstomser

Forelgn 2012

fi [ : fescribe
1) With the help ot labelied diagrm, ¢
R hiriedly. the undedying pringiple and working of &
step-up transfarmer.

ATDB PDFZ
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() Witk Wiy v e Ol enetiey s (n i

AN T

iy, A wiep-un ranwiarmar comyverts o low input
v o 8 hgh ourpat voliegge, Exoes il v
low of cometvalin of encngy? Tixplain, Delhi 7011

ZZ. Dynw o schematic dingrnin of & step-up trmnsformes
Explain its working priiiciple. Déduce the expression
for the gecondary 1o prithiry voltage in tervis of the
mumber of Wms in the too ootk

matisfiormmer, how 1 this relatan relared to the

n the wo coile

Herw g5 the transforméer used in large scivle
transmiesson and distribution of clectrical entrey over

the long distances” All Indio 2010

A step-up down transformer openited on a 2.5 kV line:
I supplics a load with 20°A. The matii of the primary
winding to the secondany is 10 ! | IFthe tmnsformeris

arye

v effionent. calculate
) fhe power output
(11} the valage and

1) the current i the secondar __.'
» DEides
Fercemtage efficiancy of transfomer Is deterrmitie by

Outpuy
wsing, —— PR paey <100
Input poewat

Fer ign 7 /11

Case Based Question (4 Marks)
{(For Complete Chapter)

Direction (QNo 24) This question is Caxe Sy baved
queinion, Rewd the fedlmiing Prelrairas

o comd ‘it the guestions.

24, Read the following puragraph and answers the
questions

A a

il Tibe e

-rho

L st

pEl il

‘

e

Traak i sl e
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Chaplarwisa CBSE Sol

I'he larpe-acale tranemisgion

ancl distnburjgy af
electrivnl eneegy over long distances i dotig &
e of transformers, the woliage output of ke Ben
tn atopretd-up. It b then transmied over

Iy

to o pren sub-sintion nesr tie Condliners ?:::;L"ﬁ..

voltoge 18 stopped down, It is further epped [k:

distributing sib-simtions and uiility poles betere 4

power supply of 240 Y renches our hie ey
Cﬁ!im;m *

(1} Which of the fallowing statement i troes

]

(i) Enetgy s created when 2 transforter Hepy

the volinge

(b) Atransformer is designed to conver an AC
voltage 1o DC vaoltage

(¢) Step-up tmnsformer increases the power for
lransmission

(d) Step-down ransformer decreases the AC
voltage

(1) If the secondary coil has a greater number of mes
than the primury
(a) the valtage s stepped-up (¥, >¥_ ) snd
ar anj er ent § called a stop-up transformer
cab thi v ltay - s Stepped-down (F, < ¥, jani
artangement is called s step-down wansfonss
() the current is stepped-up (f, > I )und
wrrangement is called a step-up mansfomer
(d) the current is stépped-down (7, < I, Jand
arrangement 18 called s step-down transforme
(1ii) We need 1o stop-up the voltage for power
trunsmission, so that i
() the current is reduced: and consequently, the
1R luss is qut down
(b) the voltage is increased, the power losses are
adso inorensed

(©) the poweris increased before transmmssion (8
dang

m

{d) the volinge I8 deoreased 504 / R losses are
reduged
(tv) A power mansmission line teeds input power at
2300V 1o & slep down transformer with its
primiany windings having 4000 fums. The number
of lums in the secandary in order to get output
power at 230 V gre Ul

{a) 4 {b) 40 0} 400 (d) 4000

s
vad Papary Phy

i T
e €
n\(‘l'

1

field

L
= ,;n:a.'i

[N
5 1dd
sef
e
it
a Thi

(e ]
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ore B 1r.u=ali=m|\-r i% 1'1“'"""1'

i‘ o e .
of eddy curents. Thowe redud

are the VUrRei
H'IRUIH fllflﬂ"!t"ll

el

o ol ity metnl parts doe wghy

i S TOTIEL. POIMATY SOt 15 npdo Upot's 4

PO R very
ary ol hins viry
WoR negligible
 trnnsformer works m both direetion, S, a

~ prafisfonner can ‘be used s g slep-diowy

ser wite dhie W which Prim

avity, Therefore, power J

foemit by connecting inpul 1o ‘f.".‘m'ldnn.-
pdimgs and takang ouput from primary “’ﬁ'lding;_

e of ransformet 15 laminated o reduce the
sy losses due 10 eddy currents, for mereasing the

w chamscteristic propertics of the materid] suitable for
amg core of & transformer are as follow
w retentivity of Cocteivity.

Low hvsteresis loss or high permeability and

sscepiiality
Semeun tansformer convertsle = ‘emat ngv ltage m )
izt abternating voltage, The scoondury cwil of swp-ip
sesfimmer hias a grester number of fums than the primery

| '

hecossider gn ideal transformerinwhich the primary
=il b negligible resistance snd all the fluxiin the
e funks hoth primary anid secondary 'ili‘i.llljil'lgﬁ Let i
wthe flun i each turn in the core #t time £ dueto
et m the primary when a voltage ¥, is applicd to

b e induced emf or voltage E,, in the secondary
Wil

V.l i

F e N @ )]
; i
The alternating Px ¢ also induces an emf, called back
U in the primary, Thisis
e (i)
[ F ar
=V If this was not, sa the primary cum:llm .
. o infinjte, since thy primary iy F:;.‘l-" oF
. nsidered) 1 the negondary 1 an GpEt &

;lﬁ- FUITent tken from it s small, then (0.8
P‘“Mmunun,

Hur E :
"'”‘Hhi,- be
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(] b
where, ¥, Is the voltage ncross the secondury
Therelore, Fags. (7) amtd (i) can be written s

b

i
idf
o VFo==N - Wi
et
From Eqa Gif) and {iv); we have
v, v,
V. N,

Two miuin sources of power loss in el transformers

(1) Flux leakage There is always some leakage of Mux
that is not all of the flux due to primary passes
through the secondary. This s dee 1o poor design
of the core or the nir witps in the core: It can be
reduced by winding the primiiry snd secondary
coils oné over the ather

(i) Resistance of the windings The wire used lor the
w ad gs hy oy e resistance and w, energy s also
Ie td et vh utr oxduced m the wire (/K ) In high
current, low voltage windings, enorgy losses sz
minimised by using thick wire

8. Step-down transiormer conven high voltage llow
current) into' fow volmge (hagh current) It woris on
the principle of mutual induction. 1t is shwn beliow

LB TR
T At oo

Iy

~ T o] |onlight
.,

i

S&Conmry oM

AVl

Stugs chowty rapilonmme

In stigrdawt rinsformer, mumber of tums b
secandary coil i less thun musber of tums in primary
coil, lgtice volinge induced i secondiry coil 15 less
than: vallage given (i pritsary coil.

Core to s former i lnunaied w reduce eddy
current and thus, lncnéasé efficlency
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222
B.(0) I}r*“"l"" af transformer A tansformer s Based . i : (s
on the principle of mumal induotion, be wienever I I
’.];h: -'ll"i'l-i"l.'fﬂ of tenete Muy Hanked with 8 codl I.=50A
Snnges, an emi w induced in the neighbouring 5 A -
ool This chanpune fux, sety Ly aduded emfin - it L
the secondai coull, Wl gelf fndneed eml in / 4000
PrEmary codl S N
{11} The altemating magnehic flux induces cddy 50 dogp v =0
Carrents in the tron core and couse lennng. The :
edlect is reduced by having  Tnminated core it RL‘IE.I % MT' 9 (i) on:page 222 (For FInCiple of
) For max |=a__-u.='1 shisrmg of magnetic flux and working of transformer), L4
migenetic fux per turm to be the same i both No, trnsformer cannol be used 1o ¢hange pe
prismdry and secondary coils of a transformer and because DC voltage is constant and ————
_Fri‘;mh:-‘ wound an the:saite core flux linked with primary or secondary Conle Dy | y
10. Refer 1o text on pages 217 and 218 ( Trunsformer) low resistance of primary winding. = bcn:, e -~
A rensformes e current wi : exvy DC
A ransformer 15 not | 004 éfficient us all the eléctrical T ”llliiir:::“':;].mugl? ’.L cau_n.mg “‘ﬂ?’ﬂ!‘m{g o
Snergy in the primary coil 1s ot transferred to the 1= sand finally transformer will bum L
secondary coil. Some of it fost dus to resistance in the 5. For energy losses in transformes are
winding e also due o magnelic offeet. ) (1) Eddy eurrent loss (i) Flioe Jest i
11 Given, mmput power {(I7. ) =2200 v (iil) Copper loss {1v) H\us[t.‘r:s:; i
Number of tums (¥ _ 1 =3000 (v) Humming [oss | (
Output power (V. =220 v 16, 1) Refer s~ fexr - Pages 217 and 218 I
Ay ¥, N, [ Ta Bf m i)
v N (i Criven, POWeEr =1200 kW
= 220 N F =220V, resistance =05 O .
2200 3000 Pow ‘j’ =4000.¥, =220 V., distance =
- N o 220 - AR
: —_JT}“-*:]FI[I'G:EU[} Lm:‘”‘"m:!n“‘wm:} I =300A 12 ()
: -~ Power loss = (] )2 o :
: Number of turns in the secondary winding, erloss h"r VxR (2 lines)
=300t y
e = =(300)° %05 % 202
- Helerto Spl, 9 (i
Elegt ST =18<10" W
SI2EInC power s tng : . )
ot smitted over long distances at 17.1i), Refer 1o Sol. § on page 221
pu‘a 2 £€. 50, Step-up transformers are nsed at (iiv'e. fu N 2
Wer stiilions o — . Vi =AY Y
o Stepdow er l:l'!Ll'tm.c the voltsge wherens g BT (iii) For “*‘n e ’o
il 1 trasisformens at customer end e uied 1o ol \Ceal transformer, B, =P,
crease the voliage upta 220 v Bed . =) "
,fep i
(1)

= I/, =B, 8 =N IN

13 I =) J - |
o qé‘[m'u.!F,-SﬁL.\P;qum o B - e
F:=20V. N = 27 =1 M) Fy = P.—,.u. =550 W
rel f.'fl N = Ef!f‘ = 55('
—m =L 19 =
FH’ I le 420 % !J" =330
2D BN, PR ol L E T
207 " ine & (i) Tmm[‘onm':r‘ is & device Which converts high
220 5 ;;m;ﬁgc AC inta low voltage AC and vice-verid:
2200 7 Cler to text on ]
Z & dingram) Page 217, (For working prineipk

Thete are number of energy ossis in o transfoan®
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.1""'5

) Copper losses due 1o Joule'y ||-.-r.|.tIIIH produicod
= s e )
scriss the resistances of PAMAY 2l se onda

. ondiry
Ofiper wires
k) Hysteresis losses due o epoatid
by M

metisation and

coils It can be reduced hw “'Ii'llg

i \It:m.'h!;nﬂ,_-_d(m“ of the core
of transformer, 118 minimiseg by, using x il.

Y. umng s
oop Tor koli
jon is stovall and henge energy losk nlio

kegomes smal|

iron core, as area ol hysieresis |

| tron lpsses due 10 oddy currents nrodien
B Tr‘, iron core. Itas mmunh;ud"i:z-ll:;:-:?L" A
minated iron core '
4 Flux losses due 1o flux leakage or mcomplete
fux linkage and can be minimiked by proper
coupling of primiary and secondary coils,

Here, N, =200, N_ /N =100
g =220V, P, =1100'W
g No=100
_ v =10000
i [ =P, {6,

—1100/220=5 A
L N 3 '\ xE 1

=100x220=22000V

P [ |

! !.‘:“' ]] }_ﬂ === A l:.' ‘plull = P.ll ]

¢ 22000 20

0 P = F, =Py =1100W

The schiematic arrangement, of & transformer is:
shown as below

—— p—1

. ,g,.—--"""-
& E o g
g
E L= ;
£ h
-

L . S ——
R

U Refer 1o Sol. 9 (i) on pags 222 (Principle of
Imnsformer).
Working When un alternating ¢4

rough the primary, the magnetic flux through the

- oes
't core chunges, which does 1Wo Il;;?iil:usz'“:::m
“Uifin the primary and an induced emt ! f
i the resistance 0

e secondary, If we assume thi .

! Al ke
Pimary is negligible, then the batk ::::“‘;r
“qual to the valtage applied 10 twp

|31 j.rl - IMI d¢

rrent is passed

—

it
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o JJI‘-‘.I

il | v
it

white, o amd N
prmary and the necondary ¢

while ¥, mnd Iy wre their volipgos respes tively

e nimber of turns in the
ik respectively
b)) Bt for ieal trandfommers, V. I, =V
¥ IF
(141) Muain assumptions

LT
(i} The primary rosistance und curent are yrral |
(b)) The ux linked with prrnary ] socondary
worl in game. There ks no leskage «
the core
(¢) secondary current. is small
fiv) Refer totext on pages 217 and 218
(Enerey losses in 't transformet|
20. (D)

N>
Referito text on/pages 217 and 218 (Transiomer)
(ii) Referto Sol. 18 (i) on pages 222 and 123

21. (i) Refer to fext on pages 217 and 218 n'l_'-.':n.-l;lwm.-lr'r

(ii) Referto text on pages 217 and 218 {Encrzy lostes
in & trunsformer)

(iit) Mo, it does not violie the liw of conservation of
energy becalise voltage IMETCAS 1 stcompanied by
decrense in cument.

In stop-up transformr the cuirretit decreascs by the
same propartion 45 the voltage WCIcises When
voltage increased m tiines, the current reduce Li'n
times
2%, Refer 10 text on pages 217 and 218 (Tranafonmer)
Step-up pransformiers ane uyed at gensrating stilinis o
s 10 transmil the power al high voliuge w0 minimise
thtie toxs i the [rm of heat, whereas series of |
step-down trans formers are used ut r::ccv.-mg cruls
23, Given, wput voliages, ¥, =2 5« 107V

Input current, ], =20A




ATDB.uno | Studyprayas

ATDB.uno

224

Also, Y _ /N =100

= NN, =10

Perventage efficiency - Cutput POWEr 100

Input power

— _"-'E : Chitput power
100 V.ol
(1) Outpui ;‘n‘-ih'r-——lm |
100 AL
0 .
=_..'.j_§1-_' L= = 3 % 4 F
100 10 =20 =L I [0° W
(n V7 = A0
L s,
= ‘; \'r . I_r
Voltage. V=—y2 i
=125 0P =2 oy
) V.1, =45x10'w
- x -t
Current, 7, ;——____4'5 <10 _45x10"
¥, 250

= I, =180A
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24, (i) (d) Step-down transformes decren
.

voltage b AC
(1) () The voltage |5 sepped-up and
> WAl = l‘ nm‘n.
called a step-up transformer Seheny
e .',I: = iZL
N- E
»

(11) (8) The current is redyced and consegyy
£7R Toss 15 cut down. Bl

(iv) fe) Given, Power input,
=2300 W
Turns, NV =400
Qutput power = 230 w
Acwe gy
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