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Topic :-Alternating current

1 (©

Power remains constant in a ideal step down transformer.

2 (b)
V =50 X 2sin 1007t cos 100t = 50 sin 2007t
=Vo=50voltsand v=100Hz

3 (b)

Capacitive reactance is given by
1
Xe=g¢
Where Cis capacitance and w the angular frequency (w = 2xf).
1

~2nfC

1
= XC x 7
Hence, when frequency f increases capacitive reactance decreases.

Xc

4 (@)
Power factor = cos ¢p = g
12 4
===:5= 0.8
5 (d)
Given wL = —=w? = —
iven wL = —=w" =

1 1
— _ _ 4
Orw= J1073x10x10°¢ ~ J1078 — 10
X, =wL=10*%x10"3=10Q
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7 (a)
The instantaneous value of voltage is
E =100sin(100t) V (1)
Compare it with E = Eysin(wt)V
We get
Eo =100V, w = 100rads™*
The rms value of voltage is
Ey 100
Erms = \_ﬁ = WV =70.7V

The instantaneous value of current is
I'=100sin (100¢ + g) mA

Compare it with

I = Ipsin(wt + ¢)

We get

Iy =100mA, w = 100rads™*

The rms value of current is

Iy 100
=—mA=70.7mA

Irms:\/_z \/Z

8 (a)
Resistance, R = % =100

Inductive reactance , X, = 2nfL

100
— =2 X50 XL
8
L 1H
= L=—
8

Xp=2nfL=2nx40X =100

Impedance of the circuitis Z = |R? + X’L2
= ((10)2 + (10)°

=102 Q
150 E

. ..V _
Current in the circuitisi = et N \EA

9 (a)
w (Xe) >> (X1)

10 (@)
. 200 5 . . 5
lrmszﬁz?él-so "O=lrms><\/7=§x\/7z 14

12 (d)
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14

15

16

17

18

In series L - Rcircuit, impedance is given by
Where R is the resistance and X, the inductive reactance.
Given, R=8Q,X; =6Q
Z=4(8)" + (6)?
_ 64736
=4/100 =10 Q

(@)

If the current is wattles then power is zero. Hence phase difference ¢ = 90°

()

In LCR circuit; in the condition of resonance X; = X, i.e., circuit behaves as resistive

circuit. In resistive circuit power factor is maximum

(9

[%iae [ Iysin(ot)dt

1., = =
av fOT/Z dt T/2

cos (wTT) cos0°
W + W

210[— cos a)t]T/z 2l
Tl w1, T

21, ., _ 2l 21,
—ﬁ[—cosn+ cosO]—E[1+1]—7

(9
1
At resonance, wL = —

wC
Current flowing through the circuit,

=5
R
100
=Tooo = 0-1A
So, voltage across L is given by
VL = IXL =IlwL
1
But wlL = v
- 1
L= wc
0.1

= J00x2x100= 250V

(b)

When the direction of current is reversed, moving from B to A.

Ve—V4=[5%x10"3(—10%) + 15+ 1 x 5]
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=15 volt

19 (b)
The instantaneous voltage through the given device
e = 80sin 1007t
Comparing the given instantaneous voltage with standard instantaneous voltage

e = epsin wt.
We get e =80V
Where ey is the peak value of voltage
Impedance (Z) = 20Q
€o

Peak value of current Iy = 7

80

Effective value of current (root mean square value of current).
Irms =75
=5 =22=2828A
20 (b)
Charging current, [ = % ¢ R
Taking log both sides,

t

Log! = log (%) — =
When Ris doubled, slope of curve increases. Also at £= 0, the current will be less. Graph @

represents the best.
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C B B A D B A A A A
Q 11 12 13 14 15 16 17 18 19 20
A D D C A A C C B B B
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