NUMERICAL PROBLEMS

Vo=300V Vims = ?

Vims= Vo /V2 =300/V2 =212V
15.2. Rms value of current in an AC circuit is 10A. What i$ the peak current?

irms=10A io=?

o= imsXV2=14.1A
15.3. The A.C voltage across a 0.5 uF capacitor is 16 Sin ( 2x103

@ Xe=? (b)io=?
V = 16 Sin (2000t)

(a) Equation for voltage is;

V=V, Sin (wt) (2)
Comparing (1) and (2), we get;

Now as capacitive reactance By 08 "tza C a d e my . C O m

Xe=—-= _
c w(C 2000X0.5x10-—6)‘10000
2) shows

(b) Again comparison of eq (1) and (

o=16V

V=240 Sin(1.25 X 10% - 309)
Expression for i = ? just like eq (1)

We need io, w and @ to represent current “ i

) as an equation.
We have equation for sinusoidally varying Voltage a¢ 0
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V=V, Sin (wt +®) ‘2)
Compare (1) and (2) shows that

w=2nf=1.25x10*rad/sec

1 1
T2nfC 2(3.14)(1990.4) (0.01x1076)

= 80000

tor ®: In AC capacitive circuit, current leads voltage by 90°. So the phase constant
for current will be equal to

® =-30°+90° =60°
Now our required parameters are i, = 0.03 A, ® = 60° whereas “w will remain the
same for current and voltage.
Now our required expression for instantaneously varying current is;
i =i, Sin (wt + @)
Putting all the values i=0.03 Sin (1.25x 10t +60°)

L =100 uH i=10mA V=63V f=?
We have relation for inductive reactance as
XL =2n f L
Vv So V
As Xi== = T =2nfl
1

V') 6.3

- - _ 6
ey 2(3.14)(100x10—6)(10,,10-3)-10 Hz

_.—_—_—
()X =7 forf,&f, L=3x10°H fy = 60Hz f= 10 kHz
(B) g1 =2 &ims2=? If Vims=120V
_———
Xu=2nfiL
X11=2(3.14)(60)(3x10%)=1.13Q
XL2=2nf2L
X12=2(3.14)(10x10%) (3x10?%) = 188.4 O
(b) V. 120 _ '
=106 A

ims1= 3 =73a
Xi g 113
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Similarly fms2 = XL 2 - 188.4

R=400L=3mH C=5pF

(a)fo=? (b) Irms = ? at resonance if Vems =120V
1 1 _
(a) f = 1300 Hz

T 2miie 2(3.14) [(3x1073)(5x107)

(b) At resonance impedanceZ=R

Hz. Calculate the voltage of power supply and phase angle.

L=318mH R=750Q Ve=150V

f=50Hz (a)v=2 (b)o=2? A

(a) Vr=iR I~ v

) 10, Vi

T 75 §

In series current “i ” remains same for each component -
ViziXe= i(2mfL) 8
VL=2(2x3.14x50x318x10‘3)

Vi=199.7V e (1)

From figure, using Pythagoras theorem
Vi= VRZ“; VL2= \/(150 )2 + ( 199 7 )2 =250V

b) From figure, CosB:—R=1—SE=

(b) g | vV “250-0:6
8=53.1°

(a) In RC series circuit, Z=/R%2+Xc2

1
Capacitive reactance Xez—— = K (1)
2nfC 2(3.14)(50)(79.5x10~5)=40 9]
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Now putting R and X. in equation (1)
2=\(30)2+(40)% =500

AN
(b) -Z B 50 _.2 v .
() From figure Sin@ = -5 - 1X€ .
V iZ Ve Ve
Sind=—=0.8 v
= ® =Sin(0.8) =53.1°
(d) i = o Sin (wt + O)

(2)
so we need to find i, , w and ®

io=iV2=2v2=2828
Since w=2nf=2(3.14)50 =314 rad/sec
Now eq (2) = i =2.828 Sin(314 t + 53°)

factor and (d) power consumed.

R=70Q L=31.8mH V=230V =

f=50 Hz (a)i=? (b)®=?

¢JCos®=? (d)P=? 5 v

(c) > "
(a) Impedance “ 2 ” for RL series circuit is given by ' X

= }Rz +X.2 ) Ya
X.=2mfL=2(3.14)(50)(31.8x10°)= 100

Eq(1)= 2=,/(7)* + (10)? =122Q
: v 230
As j=—=——=18.8A

. 1vz'zix 10

oo A 10
(b)  From figure sind=<"=77 = 122 0.820

@ = Sin"(0.820) = 55°

(c) Power factor for RL series circuit is defined as
Cos¢ = Cos(55°) = 0.574

(d) Power consumed in RL series circuit is
p=iVCosp=(18.8)(230)(0.574)
p = 2481 Watt
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