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Y
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The equation of an alternating current is i = 5042 x s ampere then the frequency and
the root mean square of the current are respectively

\/('ﬁ') 200 Hz, 50 amp (b) 400 7 Hz, W amp (c) 200 H%\SO\/E amp (d) 5o I% 200 amp

/ 2 ~vioof

1—’ ‘QQ\V\W

2 SoJu

o
I vra ’—2 - —_ =
Ju T
° 0 3
\ay = 2lo _  2%56f2 )

~ ™

If the frequency of an alternating current is 50 Hz then the time taken for the change from
zero to positive peak value and positive peak value to negative peak value of current are
respectively

\S;ad/zoo sec, 1/ 100 sec (b) 1/ 100 sec, 1/200 sec (c¢) 200 sec, 100 sec(d)

{—:SaHz

!

! sec.
So

—
/zagec.——b 0_‘_0‘0 -r/')’

- )—s;-,c.

—-— l

T (r; \;oﬁec—
-
2

What will be the equation of ac of frequency 75 Hz if its r.m.s. value is 20 A

(@) i=20sin150z¢  \Qof i=202sin(15070)  (c) i= 2 615070 (d) =202 sin(7570)

V2
0
'\ = (L‘D
) o Stmwt
lo _ 5o

E- T - 20fL5In (Zr'r 4’){'
0202 hp. 'r— 20§82 Gin (l'So-l')

-—
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4 At what time (From zero) the alternating voltage becomes % times of it's peak value. Where
2
T is the periodic time
(a) gsec (b) gsec \\%sec (d) %sec
\7\7{3-----. \]—,\70 Smwt
VATRIR T |
B T/ | Y .
— = = \/0— 5 Sin(ot
— -
T
/4 P
@j\f UOE:T/H/’;Jc'-E
-—
J2 T
5 The peak value of an alternating e.m.f. E is given by E=FE, coswt is 10 volts and its
frequency is 50Hz. At time c, the instantaneous e.m.f. is
(a)ioV

a5V (d)1v

o= 0, T==1lo Loswt, = 1o lgg AT S0t

(o oS 1007t

Y &~ 7
\

= lows leon x | = )oLo_Sél
£.sav boo

The instantaneous value of current in an ac circuit is i=2sin(100 7¢+ 7 /3)4. The current at
the beginning (+ =0) will be

(a) 2434 MA (©) gA (d) Zero
o4 t-o
D

(= 2$\'n (\U‘Dﬁ'\.’""ﬂ-/s) = 2.4]-’\ “—/3

= L Ginge -—-17\2/ = J2
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The voltage of an ac source varies with time according to the equation V = 100 sin(100xt)
cos(100xt) where t is in seconds and V is in volts. Then

(a) The peak voltage of the source is 100 volts The peak voltage of the source is 50
volts

(c) The peak voltage of the source is 100 /N2 volts (d)The frequency of the source is 50 Hz

/= 100%in (jooxt) wO$ [’W’F*) 244 = 200%

- \roHZ
RsinOLSB = Stnep

Kinf1oomt) ol [Iawr{—) - _| Gin (200 fr{—)

V = |oo ¥ = )(Qm(laorra Sog;r, ’Looer

If the frequency of ac is 60 Hz the time difference corresponding to a phase difference of
60° is

(a) 60 sec (b) 1sec (c) %sec ) ——sec

= >
E_» |
3—{bl,61:2\2, LT bt =g

In an ac circuit, V and i are given by V =100 sin(100¢)volts,and i = 100 sin(100t+szA. The

——

power dissipated in circuit is

() 10*watt (b) 10 watt \,Qeﬁ‘.s watt (d) 5 watt
PO\UJJ\- Iww\/ LOS¢ | o0 OI DOS[N')’/OU’(‘”
2

P = 1o _ 1. waht
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In a circuit an alternating current and a direct current are supplied together. The
expression of the instantaneous current is given as i=3 H¢/sin ot . Then the r.m.s. value of

the current is ! A
(a) 34 (b) 64 (c) 3J24 WA

(’)“ow» - J’é"#(é/ﬁ -o= _J 94+ 26

The r.m.s. value of the alternating e.m.f. E = (8 sinwt + 6 Vis
\y{)’ 7.05 V (b) 14.14 V (c)10V (d)20V

QQI'VI wt +6 colurt

Eo:m;,o

E'_ED-’/O~ 0 SV
M i J"Q__?"

Voltage and current in an ac circuit are given by V' =5 sin[lOOzrt —%j and i=4 sin(lOO:rt + %)

[Kerala (Engg.) 2001]
(a) Voltage leads the current by 30° (b) Current leads the voltage by 30°
Current leads the voltage by 60° (d) Voltage leads the current by 60°

V= S%\'n(luwrl-—_
[4) . é

| =vSia [Toont +17,
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™
13 The instantaneous values of current and potential difference in an alternating circuit are
i=sinwt and E =100 cos ¢ respectively. r.m.s. value of wattless current (in amp) in the
circuit is
(@)1 G /V2 () 100 () Zero
‘\:_Yy
- Z
’Yﬁf Y
/iy
1 |
=Vl o b
| = Sinw
™~ p o
-~ | ) l‘VV\— - (J"L .
14 The r.m.s. current in an ac circuit is 2 A. If the wattless current be +/34, what is the power
factor
1 1 1 1
(a) = (b) —= \«f(— @ <
NE) N 2 3
»
J—va-ZA / _T;:I:Y"‘s‘v'd)
PO\NJ/\ -,La(}-oy: (/OS¢ \1/1 :2_%14(#)
®
e \/L g, ﬂ¢ _} | z 60
2
\}6/ r.m.s. value of alternating current in a circuit is 4 A and power factor is 0.5. If the power
dissipated in the circuit is 100W, then the peak value of voltage in the circuit is
(a) 50 volt \9)9’70 volt (c) 35 volt (d) 100 volt
_—o ~ AAAA \/t — J:"—V'\M

P = I.\M\/'M(/O1d) J2
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(,05%);05, T = HA

P- loowakk = T\ Vo L0 S8

6D = Y X Vi KOS
Vo - S'OJZ
Vov'::)'OVO ("’S

Ve = SO,

16 The impedance of an ac circuit is 200 Q and the phase angle between current and e.m.f is
60° . What is the resistance of the circuit
()50 Q (b) 100 Q (c) 100430 (d) 300 Q

= ws4>f_ COSé)Db'—‘ _)l,

¢ 17. An ac voltage source of E = 150 sin 100 t is used to run a device which offers a
resistance of 20Q and restricts the flow of current in one direction only. The r.m.s.
value of current in the circuit will be

(a) 1.58 A (b) 0.98 A \K{3.75A (d)2.38A

[5 woawnL -

15p _ 23S
V\ [ 1°=‘»’¢"°”
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18. Two sinusoidal voltages of the same frequency are shown in the diagram. What is

the
frequency, and the phase relationship between the voltages
Frequency in Hz Phase lead of N over M in radians
(a) o4 - /4 /
(b) 2.5 -7 /2

\/(,e)’ 2.5 +7/2
(d) 2.5 - /4

(o7

£ng — Sin W, - |
wse —= COSW/l -0
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19 In a resistive circuit R = 10 Q and applied alternating voltage V = 100 sin 100 r t. Find the
following
(i) Peak current (ii) r.m.s. current (iii) Average current (iv)
) Time period (vi) Power factor (vii)

(viii) Time difference

> \
R-1on V— v~ = — M

& ; ® _
T=V . l0inloort © Los § = 018=]

V-—to0%inloont
Ioilo, T:W:-J— :,-Voj’,'s

2

oof =D = ofrf, f=sotz, T=L sec

\
D= TV l0Sd = fp 108\ =S
i
20 In a purely inductive circuit if L = % x 1072 H and applied alternating voltage is given by V =
100 sin @ t. Find the followings
(i) Inductive reactance (ii) Peak value, r.m.s. value
and average value of current
(iii) Frequency and time period (iv) Power factor and
power

(v) Time difference between voltage and curre

XL-;V\)L = |00#& I_O_O,(‘D-S_,_. |O_/I\,
/t—

—

/_CVWZ, ;\/W

< = X
loo | 19

IYW\XL -

il

T - 2=
- J2. o Jo (QSd)_:E_—-/g;O

Ad=2maw —zF
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21 An alternating voltage E = 200~/2 sin(100 7) is connected to a 1 microfaracd capacitor through

an ac ammeter. The reading of the ammeter shall be
(a) 10 mA T 20 mA (c) 40 mA (d) 80 mA

)
C-lme , W=00 7 o= 45,

?M - \/l_w_ Vi 20 . —?:WAVJC
wa = 200X W0 104,

— 2\IgT = 20~H

An 120 volt ac source is connected across a pure inductor of inductance 0.70 henry. If the

22
frequency of the source is 60 Hz, the current passing through the inductor is
(a) 4.55 amps (b) 0.355 amps uz(gAss amps (d) 3.55 amps
L:O'}Mw}q,.],. ‘F: éDH’L. P XL: \DL
X L= 2 af L
0 \/ l
Iy = L - 122 X.= 2 KRr6p x = F
X 4
(5
0. L| SS AA/‘/“P.
. . 1 -
\3(' The frequency for which a 5uF capacitor has a reactance of 1000 ohm is given by
100 1000
\ . - | Noam .
—  — —_—
Wi lobvo | _ l
WX 5Y 10 looD




‘,F = chfloél-'fz_.
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Let frequenc, and capacitanc an ac circuit containing acapacitor only.
If the peak vallle™O e current in the circu .57 A. The expression for the inStarrtareous

voltage across the capacitor will be

E = 50 sin (100 at - %) (b) E = 100%\/n (50 nt) (c) E= 5_o.sin (100 #t)(d)

-y

In an LR-circuit, the inductive reactance is equal to the resistance R of the circuit. An e.m.f.
E = E cos(wt) is applied to the circuit. The power consumed in the circuit is

2 2
(a)%" ) Lo sz R

Ej E? .
A (@) 2 Z = Jx" +R2

N
‘I

Yy

»,
\

\l

z Z Z* DRavi

A coil of resistance 300 ohm and self inductance 1.5 henry is cbnnected to an ac source of

frequency mHz. The phase difference between voltage and current is
T

(a) 0° (b) 30° ey 450 (d) 60°
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Hl. R-_'SU'OJL

- loo
4'3\7

L = JRI’H(LL

Kz [ +snt = 200 f2 AL

The current and voltage in an ac circuit are respectively given by i=sin314r and
e =200 sin (314 ¢ + z/3). If the resistance is 100Q), then the reactance of the circuit is

(a) 100 /430 A7 100430
(c) 200 Q (d) 200430

[
- B
2

Z =

W«

pil ‘-‘OS

—

e
e
£
z

I
S

-l

J Rz*i" ’(\,L

—
—_—

A
(2 091—: (Ia‘D)L - )(C-

xL-_J(zcro/)‘—(wT)l VAS

A bulb of 60 volt and 10 watt is connected with 100 volt of ac source with an inductance
coil in series. If bulb illuminates with it's full intensity then value of inductance of coil is

|00 J 3

amP.

(v= 60 Hz) owekt v g
128 H (b) 2.15 H
(c)3.27H (d)3.80 H

V, = LoV

TP

Vi, = 100V, 60Hz
J— Q D ) JW lo JToo-3¢

- - = JV L -
l X l, puiy T R oV Vl/

|1 wL = €0

loo ;m
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R-—1loon

| A
0-¢A W \/w—\lm\’”\’h + 1 soV

29 When 100 vo "lf dc is applied across a solenoid, a current of 1.0 amp flows in it. When 100
volt ac is applied across the same coil, the current drops to 0.5 amp. If the frequency of ac

. J
i” - looJs source is 50 Hz the impedance and inductance of the solenoid are
L =looJ2
rL- lool3 \}af)/zoo ohms and 0.5 henry Z _ J )(), _‘_ o 28
L= 3 1732 (b)100 ohms and 0.86 henry ¢ L R N .
T 21y (c)200 ohms and 1.0 henryJ\ 7" o0 = )(L _}_ |00

(d)100 ohms and 0.93 henry * . (
L t as it -

llich has 2 = 260
Somal pubgistan & . S
>
! Xu L R_= loow

30 In an ac circuit, containing an inductance and a capacitor in series, the current is found to
be maximum when the value of inductance is 0.5 henry and a capacitance of 8 uF. The

angular frequency of the input ac voltage must be equal to

\/G() 500 rad/sec (b) 5x10* rad/sec
(c) 4000 rad/sec (d) 5000 rad/sec




Freg .

31

32

Wy ' .

._p\_,_m),_% W —

o R Jo-suguis?
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I

LC -
J Jy

A resistance of 40 ohm and an inductance of 95.5 millihenry are connected in series in a 50
cycles/second ac circuit. The impedance of this combination is very nearly

(a) 30 ohm (b) 400hm

\Sp)fso ohm (d) 60 ohm
U o L=95-SwH s
Z- JRr2+x,

Z =z ] L’lol—\—(zﬁﬂc'-)l'

@ Z = SO -
1£=5on. )(L-zr(—L LT LfoxG8.8x
XL =300

—= uF capacitor and 3000-ohm resistance are joined in series to an ac source of 200 volt

v
and 50sec”' frequency. The power factor of the circuit and the power d1551pated in it will

respectively

(a) 0.6, 0.06 W 0)6.06, 0.6 W P= TwVw WS(b \[ Q
6, 4.8 W d»4.8, 0.6 W

L>0.6, 4 (A48, 0 P = Llodtx20s0 _ "1(\4/2

6 Sooo™ -
C=25xp , R= 3000 | V4 =2° Velte.

=
2 - Jernr = Seoon

bO.Qd): _@ Y

Z
\ \ - ]))/6006_ Y ovouL.
XL—‘ — = s )f,g -
wec 2»<r7h50x15)<,o
\ >
\_/ 7
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33 A telephone wire of length 200 km has a capacitance of 0.014 uF per km. If it carries an ac of
/ frequency 5 kHz, what should be the value of an inductor required to be connected in series
so that the impedance of the circuit is minimum
&) 0.35 mH (b) 35 mH
(c) 3.5 mH (d) Zero

C = 0/01yxree ML =2-8ML
.

’F: S o000 H2 Zoon=- R
\zO(M,V)

L | X, = X¢

2
w C l;\)L - ._l_-
| B wi

Lm"xfeooxfyeeﬂ-ﬂ)(/l;g = 038~ H.

When an ac source of e.m.f. e=E, sin) is connected across a circuit, the phase
difference between the e.m.f. e and the current i in the circuit is observed to be 7/4,

as shown in the diagram. If the circuit consists possibly only of RC or LC in series,
find the relationship between the two elements

[IIT-JEE (Screening) 2003]
R =1kQ,C =10 uH

(b) R=1kQ,C =1uF
(¢) R=1kQLL=10H

(d) R=1kQ,L=1H
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In a series circuit R=300Q,L=09H, C=2.0uF and o =1000 rad/sec. The impedance of the
circuit is

[MP PMT 1995]
(a) 1300 Q (b) 900 Q

(c) 500Q (d) 400 Q

In LCR circuit, the capacitance is changed from C to 4C. For the same resonant frequency,
the inductance should be changed from L to

(a) 2L (b) L/2 (c) L/4 (d) 4L

An LCR series circuit is connected to an external e.m.f. e =200 sin 100 zz. The values of the
capacitance and resistance in the circuit are 2uF and 100Q2 respectively. The amplitude of
the current in the circuit will be maximum when the inductance is

(a) 100 Henry (b) 50 /7 Henry

(c) 100 7 Henry (d) 100 x 7> Henry
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In the circuit shown below, what will be the readings of the voltmeter and ammeter

(a) 800V, 2A
(b)300V, 24
(c)220V,2.2A

(d) 100 V, 2A

In a series resonant LCR circuit, if L is increased by 25% and C is decreased by 20%, then

the resonant frequency will
(a) Increase by 10%  (b) Decrease by 10%
(c) Remain unchanged (d)Increase by 2.5 %




40

IIT-JEE/NEET-PHYSICS

" - SAFALTA cow

An Initatve by JWRISIRN

The self inductance of a choke coil is 10 mH. When it is connected with a 10V dc source,

then the loss of power is 20 watt. When it is connected with 10 volt ac source loss of power
is 10 watt. The frequency of ac source will be

(a) 50 Hz (b) 60 Hz
(c) 80 Hz (d) 100 Hz




