Alternating Current- L4

1.In an AC circuit, the power factor

® A s unity when the circuit contains an ideal resistor only.
® B. is zero when the circuit contains an ideal inductor only.

@ C. Both options (A) and (B)

® D. None of these

The power factor of AC circuit is cos ¢.
For pure resistive AC circuit, ¢ = 0° = cos¢p =1
For pure inductive AC circuit, ¢ = 90" = cos¢ = 0
Hence, option (C) is the correct answer.
2.In the circuit shown in the figure, the power factor of the box is 0.5 and the

power factor of the circuit is +/3/2. Current leads the voltage. Find the
effective resistance of the box.
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The power factor of the box is 0.5.

So, cos ¢y = 0.5 = ¢ = 60°

Also, the power factor of the circuit is /3/2.
S0, cos ¢y = v/3/2 = ¢ = 30°

Let R be the effective resistance of the box. Then,

X, X,
£ = 3= ...
an ¢, TR = (1)
Also,
X, 1 X
tan ¢ c C (2

"Rt10 3 Ei10
On solving equations (1) and (2), we get,
RE=510

Hence, option (C) is the correct answer.

3.The given AC RLC circuit is connected to an AC source of 110 V; 50 Hz. The
power factor of the circuit is -

R=80 X,=310 X.=250
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R=81 X, =310 X,=250

—ANAAN—— Y ——— —

S
& = v"Rz + {XL - X.._’.'}E

= Z = \/'3?- +(31-25)2 =100

So, power factor,

R 3B
Ccos ¢ = Z =10 0.80

Hence, option () is the correct answer.

4.For the given AC RLC circuit, at a particular frequency ( f) of the AC source,
the current leads the voltage by 45”. The relation between R, L and C is -

R L L
— AN ————| |—

(~)
B
@ A - :
2rf(2rfL — R)
oy
2rf(2nfL + R)
) & oo — 1
wf(2rfL — R)
@ o oo —!

7f(2nfL + R)
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Suppose, the AC source voltage is given by,

V =V, sin(wt)
Then, the AC in the circuit is,

I = I, sin(wt + ¢)

So,
P, . §)
tan L —
¢ R
. X— X
= tands’ = =< L
R

1
= R= W_ g‘ﬂ'fL

1
" 2nf(2nfL+ R)

Hence, option ( B) is the correct answer.
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5.For the given AC LCR circuit, at a particular frequency of the AC source,
the expression for current (i) as a function of time (t) will be -

X,=100 X=60 R=30
000 1

N
=
V= 10sin{wt+m,/4)

A. i=4sin(wt+8%)
B. i=4sin(wt—8)

C. i=2sin(wt—8")

OO

D. = 2sin(wt+8)

X,=100 X=60 R-30
000 1

= Voltage the current by 53° as X > X

So, current,
Vi
i= ?“ sin(wt + 45° — 53°)

0

=i= !
»’/32+{1ﬂ—6}3

sin(wt — 87)

=i = 2sin(wt — 8")

Hence, option (C) is the correct answer.
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