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Instrumentation
Engineering

In an electron beamin a TV picture tube carries
103 electrons/second and is passing through
plates maintained at a potential difference of
30 kV, the power in the beamis _____ mW.

Which of the following amount of electrons is
equivalent to -3.941 C of charge?

(a) 1.628 x 1020 (b) 1.24 x 1018

(c) 6.482 x 10" (d) 2.46 x 10°

The charge flowing in a circuit element is plotted
in the following figure. The plot for current i(t) will
be
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A circuit consisting of four circuit elements is
shown in the figure below. The voltage drops and
polarity are indicated in the figure.

Itis given that V,,= 8V, then what are the values
of V, and V57
(@ 8V,6V

(c) -8V, -6V

(b) -8V, 6V
(d) 8V, -6V

Match List-I (V, I) with List-Il (Power absorbed
or supplied) for the element shown in figure and
choose the correct answer using the codes given

below the list.
W I
l

.
List-I List-II
A. V=5V I=3A 1. 15 W, supplied
B. V=5V, I=-3A 2. 16 W, absorbed
C. V=8V I=2A 3. 15 W, absorbed
D. V=8V I=-2A 4. 16 W, supplied
Codes:
A B CD
@1 3 2 4
(o)1 3 4 2
)3 1 4 2
d3 1 2 4
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Q10 The current through and voltage across the

element shown in Figure are given as Wt) = 4
cos 3tV, i(t) = 5 sin 3t A.

o———
+ i(f)

Consider the following statements:

1. The maximum value of power absorbed is
10 W.

2. Att=0.5sec, element absorbs power.

3. Att=1sec, element delivers power.

Which of the above statements are true?

(@) 1and 3 (b) 2and 3

(c) 1and 2 (d) 1,2and 3
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a) receives 325 W

b) delivers 95 W

c) receives 95 W
)

(
(
(
(d) delivers 325 W

Common Data Questions (13 to 14):

In the electric circuit shown in Figure, voltage V,, and
current I, are related as follows

Q13

{25—13, 0<Iy<5
VOZ

0, Ip>5
10
—O———
+
Source A Load
. o

The power absorbed by the load when I, = 3 A
and I, = 4 A are respectively

o . (@ 16 W, 9W (b) 64 W, 27 W
Q11 Inthe.olrcwt shown below, if dependent source () 48 W, 36 W (d) 66 W, 84 W
supplies 16 W of power, then the 24 V source
o4y Q.14 The value of current /,,, such that power absorbed
o +ﬂ,— by load is maximum, will be
d o /L (a) 2.88 A (b) 5A
’ . ) 1A (d) 1.69 A
o <i> I:I 12v Q.15 Inthe circuit shown below, which of the following
s - sources are being charged?
(a) Supplies 48 W of power 4V
(b) Absorbs 48 W of power &
(c) Supplies 96 W of power 4A 3A
(d) Absorbs 64 W of power . VCD A D oV D
Q.12 Let P, denotes the power absorbed by element
e, in the following circuit. If P, = -210 W, _EA\
P,=45W, P, =50 W and P, = 20 W then v
element e,
e, e, (@) 6V, 4Vand 10V source
(b) -1 Aand -6 A source
e €, es (c) 6 Vand -1V source
(d) 4V and 10V source
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Q.16 The voltage source Vgin the figure B
6V Vs
3A -
g — O

Q.17

Q.18

14.

18.
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(as direction of
current is opposite

3A

(a) supplies 48 W
(c) absorbs 48 W

(b) absorbs 216 W
(d) supplies 216 W

The current in an ideal conductor is plotted in
the figure below. How much charge is transferred
in the interval 0 < t < 6 sec (in C)?

i(t), A

J1é 3 215|j 7 8 9 f(sec)

An automobile battery is charged with a constant
current of 4 A. The terminal voltage of the battery
is V(1) = 10 + 2tV, where tis in hours. The amount
of energy (in kJ) is delivered to the battery during
3 hours is

N O o DNw

ANSWERS KEY

(a) 2. (9) 3. (5.39) 4. (7.358)
(48.06) 6. (d 7. (o) 8. (b)
(c) 10. (d) 11. (@ 12. (o) 13. (¢)
(@ 15. (b) 16. (@) 17. (Sol)
(0.5616)

HINTS & EXPLANATIONS

@

Chargeflow, Q@ =12C
Energy absorbed,
E=60J

to charge)
Voltage, V= £ = 0 =5V
Q 12
Bl ©
Vi =14V
(as connected in parallel across 14 V)
1A+ 14V _
5A + 8V | 1A
—1 11—
3n Vi T oy2A

15V Ci) +
VO

From conservation of energy

15x5+5I x2=5x6+3V +14x1+V, x1

as I,=1A
= 75+10/,=30+ 14+ 14+ 3V,
=85-30-28 =3V,

= VO =9V
BN 539
Given : Ut) = 200e %0 sin(1501) V
i(f) = 10e®%sin(1501) V
Time, t=20ms
i(t)
+ ?—>—

VAt)
I S

Power absorbed,

P = V(bi(1)
= P =(200e%sin 150£)(10e°% sin 150¢)
= P = 2000 1% sin? 150t

_ -3
N P|[:20><1073 = 2000 g 100x20x107° o

sin? (150 x 20 x 1073)
= 'D|t:20 ms 5.39W
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n (7.358)

g=(10-10e2)mC

Time, t=05s
Current, i = @
at
aq
= il e = —1
=05 dtgs
. d ot
= ilgs = —-(10-10e") mA
' at t=0.5
. _ -2t
= il o5 = 20e L:% mA
=20e "mA
= il g5 = 7-358 MA
I 4s.06)
Given :
Charge flow per second,
g = 10" electrons/s
Potential difference,
V =30kV
Currentin ampere,
I=qgeA
= I=10"x1602x 10719 A
= I=1602x10%A =1.602 pA
Power in the beam,
P=W
= P =30x10% x 1.602 x 10°°
= P = 48.06 mW
6. [0
Charge, Q=-3941C
Number of electrons,
n- 4
e
where eis electronic charge.
3.941
= n=s ——
1.602x107"°
= n = 2.46 x 10'9 electrons
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@
Current,  i(l) = aq(t)
at

fort=0sto1s,
() =0Aasqg=0C
fort=1sto3s,

. dq 3
) = =L =Slope = —
{0 at P 3-1

=15A

q(t)

t(s)

i(t) in A

1.5f----

fort=3sto5s,

L.dg _ [B=(=1]
i(f) = i Slope = 5.3
=2A
fort=5sto6s,
i(f) = Slope = 0 A (as constant
value)

fort=6sto7s,
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