NETWORKS TEST 5

Number of Questions: 25

Directions for questions I to 25: Select the correct alterna-
tive from the given choices.

1. For the circuit shown in figure below the value of cur-

rent [ is
| 4Q
sov(?) 210 30(*)ev
] ANV
20
(A) 2A (B) 6A
(C) 8A (D) 4A

2. If the power dissipated in the circuit shown below is
16W, then the value of ¥ will be

10 3Q
20
v, 1H
%O.SF
(A) 8V (B) 4V
© 2v (D) 6V

3. The value of V| in the circuit shown in the given figure
is

30 4V
4A
(A) 4V (B) 2V
(C) 4v D) 0
4. Consider the network shown in below figure.
20
A
3V
4A

B

The Thevenin’s voltage across the terminals ‘4’ and ‘B’
is .
(A) 3V (B) -3V
(C) 10V (D) Indeterminate

5. The resistance seen from the terminals 1 and 1’ of
the device whose characteristic is shown in the figure

below is
\Y —>|—O 1
04 1 +
I
_2 V

Time: 60 min.

(A) 50 (B) 02Q
(C) 025Q (D) 0.4Q

6. Consider the circuit shown in below figure

Figure

Determine the values of i . and i
(A) 1.9A and 0.38A (B) 1.9A and 0.78A
(C) 0.4A and 0.38A (D) 0.78A and 1.4A

. The current 7 is

(A) —1.2A (B) 0.15A
(C) 0.1816A (D) 2.15A

N

The equivalent capacitance between the terminals
a’and ‘b’

(A) 2.5pF (B) 5puF
(C) 10 pF (D) 12.5puF
5kQ i 20kQ

1

Determine the value of i ?

(A) —-0.18 mA (B) -1.8 mA
(C) 2.8mA (D) -2.25mA
10. Consider the network shown in below.
1kQ
1mA 3kQ 2mA=5kQ
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Determine the power dissipated by the 5kQ resistor 15. Consider the circuit shown in below.
(A) 1.58 mW
(B) 2.5mW 8Q 1 Y
(C) 6.328 mW
(D) 12.5mW 0
11. Consider the circuit shown below. .
80 h ©

current 7, is

5Q 20V
v BV
1 Q
T
4Q 2Q v, 5A

If only 20V voltage source is acting alone. Then the
)

(A) 0.712A (B) 42A
(C) 0.32A (D) 0.648A
The values of ¥/, and V, are respectively . 16. The voltage across the 5 Q resistor is )

(A) ~8.66V and —14.66V (B) 2.32 and -4.32V
(C) 14.66V and 8.66V (D) 24V and 18V

12.
1Q 2Q
oy | (A) 20.28V (B) 10.4V
- (©) 12.5v (D) 3.42V
17.
0] 1Q ] 10 3Q
The current (/) through the branch (OC) is . 30
(A) 0.3A (B) 0.5714A 30
(C) 3.44A (D) 0.8572A 3Q
13. The power across the dependent source is . 2Q 30
1o
The input resistance of the given circuit is .
4A (T i
40mo l L (A) 540 (B) 150
(©) 320 (D) 2.57Q
5mO
_'(_/V\N;J 18.
y
0.6i,
(A) zero (B) 15.42wW
(C) 26.8W (D) -16.13W

14. Find the value of current i,?
The equivalent resistance R , is .
(A) 16.420Q (B) 11.6Q
(C) 17.2Q (D) 20Q

19. The block-box, W contains and independent sources. If
I=4A and 2A for R =0 and 3 Q, respectively, then what
is the value of R for /=3A?

(A) 0317 mA (B) 0.5mA W %a
(C) 0.218 mA (D) 1.23 mA




(A) 1Q B) 20

(C) 250 (D) 1.50Q

. For the circuit as shown in figure 1, the current through
the ammeter is 4 £/—30°A. What is the current in the
ammeter for the circuit in figure 27

15230°V(~)

Figure 2

(A) —2.66 £30°A (B) 2.66/-30°A

(C) 1.5 £60°A (D) -1.5 Z30°A

. In the circuit shown below, for different values of R, the
values of V and / are given, others remaining same.
When R =, V, =7.5V

When R =0, 1 =3A

When R =5 Q, the value of V| is given by

+ +
VSC; N V. 2R

(A) 2.5V (B) 6V
(©) 5v (D) 3V
. Replace the below shown circuit by a single current
source in parallel with an impedance.
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a
1.25

/- 45°Q
(A) /a5 2V2
b
a
(B) 25A 2/~ 45°Q
b

a
(C) 1.25/90A( i ) 22 £45°Q
b

(D) None of these
23. The maximum power that can be transferred in the load
Z, in the below circuit is

j15Q 100

25./0°V 7

(A) 15.625W
(C) 4.75W

Data for questions 24 and 25:
Consider the circuit shown in below.

5i,

(B) 7.8125W
(D) 8.66W

2Q

5A 40

T

24. Find the thevenin’s equivalent network across the load
terminals ‘x” and ‘y’.

ey

1,0°V 20 (A) V,=45Vand R =3Q
(B) V,=45VandR, =11Q
T (C) V,=5VandR =11Q
j1Q 2/90°V — _
J LN (D) V,=-5Vand R, =8Q
/ 25. The maximum power transferred to the load terminals
~ 20 ‘x’and ‘y’ is
1 (A) 184W (B) 46W
a @ b (C) 96W (D) 102W
1£0°A
ANsSWER KEys
. D 2. A 3. C 4. D 5. B 6. A 7. C 8. A 9. A 10. C
C 12. B 13. D 14. C 15. D 16. A 17. D 18. C 19. A 20. A
C 22. A 23. D 24. C 25. B
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HINTS AND EXPLANATIONS

1. Redrawing the given circuit

40
WA

+
30V 30V=1Q

2Q

Apply mesh in loop2 —4/-6—-2/+30=0
6/=24

=4 Amps Choice (D)
2. From the given data P, = 16W
But source is d.c
=0 or circuit is in steady state
1
= == 0.0
27 fc
L—>S.C
It becomes
1Q 3Q
I
\Y)
i ?
P=PR
16=Px4
1=24
V=IR=2x4=8V Choice (A)
3.
av
V. V.+4
-4+ T+ =0
V=0V
-V, +4=0
V, =4 volts Choice (C)
4' I/th = VOC

current flowing through the circuit is zero.
But given / =4A

KCL is not statiesfying

We can’t determine V value Choice (D)
5. Given that V—I characteristics of circuit is

B(10, 0)

A(0,-2), B(10, 0)
Xx-axis — current
y-axis —> voltage

we know

Yo=0
—y, = Ax—x
Yy=X x, xl( 1)

V=iR+ 1
R=1/5Q0=020Q
6. Applying mesh analysis
Apply KVL in each mesh
—8+4(G, i) +2=0
4G —i)=6
i—i,=15
14i, + 100, —1,) +4(i,—i)=0
28i,—4i —10i,=0
i, —7i,+251,=0
10(, —1,) +6i,-2=0
—10i, + 16i, = 2
—5i, +8i,=1
From (i), (ii) and (iii) we get
i,=1.9 Amp, i, = 0.4 Amp and i, = 0.38 Amp
Choice (A)
7. The current source existing between two meshes.
Apply super mesh concept

Let current in mesh /.
I—i =3A

Choice (B)

- ()

— (ii)

— (iii)

8+0.5i -2i +5-41=0
13=47+1.5i,
=3+
13=12+4i +15i
5.50,=1
i, =0.1818 Amp
2" method:-
Calculate i, value by using Nodal Analysis.

Choice (C)

8. 8uF capacitor does effect on the circuit
the simplified circuit becomes



[ Xeop

H

J—2 5uF J—3uF J— 2uF
1 ]

T
I

a

ﬁ:_]_

C

eq
= C,=(5||5) uF =2.5 yF

9. Simplify the
transformation

Choice (A)

given network, by this source

i 20kQ

1

5kQ
80 ki,

+
10V

X

10— 25ki +80 ki =0

10

ii=——mA =-0.1818 mA Choice (A)
bss

10.

1kQ

3kQ 2mA = 5kQ

1mA

Apply nodal analysis at node V
14 4
— —L-2m+—L=0
ImA + 3 Sk

5_’_5:3
3 5
8V, =3x3 x5
V, =5.625
VZ
P= V.I=? =6.328 mW Choice (C)
11. From the given network Ideal voltage source exciting
between two nodes ¥, and V..
It is super node
V,-6-V,=0
V,-V,=6 - (1)
Apply node equations at V, and V, [super node]

V=V, V,-V,
-3+ V+ +—— K—5 0
4 8 8 2
v, V.
S

. 2=8
4 2

vV +2V,=32 - (ii)

13.
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From (i) and (ii)
2V, =2V,=12
V. +2V,=32
3V, =44

44
Vi=73 volts = 14.66 volts

Choice (C)

From the circuit V, =2
Apply nodal analysis at node V, and V,
A A

— (i)

=0

2 1 1
SV,-V,=2V,=0
V, =5V, +2V,=0
Bieh B Vs

1 2 1
SV, -2V, -2V,=0
2V, +2V, -5V, =0
From (i), (i1) and (iii) we get
V,=2Vand V,=0.857V
V,=1.1428V

— (ii)

=0

— (iii)

v,
I= 33 =0.5714 Amp Choice (B)

Redraw the given circuit

4A 40 mO

Apply nodal analysis at node V,
4+ V, x40 x 107+ ¥, x 5 x 107 —
45x 102 V,=4+0.6 1
i =4V, x40x 107
0.6i =2.4-24x 107V,
69 V,=(4+24)x10°
V,=92.75 volts
P=VI

=-92.75x0.61
1=0.289 Amp
P=-16.13W

0.6i =0

Choice (D)
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14. Redraw the given circuit. - 20-16.76
. =
v, Ay, A ] 5
® i— 9 <« . 1
=/ i, =0.648 Amp Choice (D)
5kQ 16.
10kQ2 2kQ 15V

1ov

Applying supernode concept

V,-V,=2V - ()
AR AN
10k 2k
ok .Ok k V.—-V,=0.5V
V,=18k, Alpplyizng supér node concept at node V, and V.
2V, =20+ V,+5V2=280ki, Vv, ! 2
80 S5+L—A4246 =0
3V1+5V2720:18 v, 4 2.5
.. 25V - V)+4V. +10=0
3V, +0.555V,=20 — (ii) b4 2 _
)50l 25, 04l -257, 4 10=0
V, = 3.94 volts SV, 4V, =5, - V) +10=
V2:9i]><2k *2.5V1+9V2+10:O
3.94 2.5V, =9V, =10 - (i)
T mA =0.218 mA Apply nodal analysis at node V,
2" Method:— M+V_A_6:0
Simplify the given circuit by using Source 4 5
transformation and get the value. Choice (C) SV, =5V, +4V =120
15. Apply super position theorem to the given network. V=SV, =120
Case (i) only 20V acting alone Vi=20V,-7)

18(V, - V) -5V, =120
13V, =18V, =120 — (ii)
From (i) and (ii)

V, =12.5 volts
V,=2.36 volts
Vi=20r,-7)
=20.28 volts Choice (A)
17. Simply the given network by using A-y conversion.
1Q 1Q
R o
30 339
SV, +8V,—160+2V -2V, =0 10
15V, —=2V,=160 — (i) 1Q
Asnode V, )
v,~V, 20V, @ 30
: l+£=4i1 i=—-" o
20 40 5
10 10
20—V,
2V, =2V, +V,=4 x40 x 5 10
10
3V, -2V, =640-32 1, 30 10
30V, + 3V, =640 — (ii) 10
From (i) and (ii) 10

V,=16.76 volts
V,=45.71 volts




10Q

20

1/3Q

R

eq

1
R, =1+{2] 7/3}+5 ~2570Q

Choice (D)
18. Redraw the given network
4Q 12Q
602 40
a b
60 80
R, =10+ {46} + {12[|8}

=10+24+48=172Q Choice (C)

19. Represent the block box its thevenin’s model it becomes

R
+
Vlh_ R
_
R,+R
IfR=0and I=4A
V .
=4 =V =4R, - (i)
h
2: V;h
R,+3
V.=2R, +6 — (ii)
From (i) and (ii)
R, =3Qand V, =12V
Vi
R, +R
12
3+R
9+3R=12
3R=3
R=1Q

Choice (A)
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|2
20. From the Reciprocity theorem 71=1—1=constant
2 2
15230  4£-30°
-10£90° I,
404607
152307

=-2.66 £30° Amp Choice (A)

21. The equivalent model of given network is

R = «; open circuit
Voe=V,=75V
R = 0; short circuit

I.=1,=3A

_p Ve _
R,=R,=7=250

2.50

5
V, =27 x7.5=5volts

75 Choice (C)

22. Redrawing the given circuit

1£0°A
1£0°V

V=1 V,=2290°
2 jl —j2

0.5V, 0.5V, +2+0.5V,+1=0

V,{0.5-0.5} =-2.5

+1=0

V.= —— =-3.53/45°V
AT 1-1

R :—
(i;ll Deactive all the Independent sources.
V—>SC,I—>0.C.
Rab =R, = [2||GDIl (52)] = 2{1-j1}.
=242 /-45°0
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V=1IR.
I,=-1.248 /-45°A
7, =2~2 2-45°0

a
IN Zth
b
Choice (A)
23. 7, =7,
o v _ (25 e
“4lz,|  4x\100+225 72.111
= 8.66 watts Choice (D)
24.

5A

Vi,—2x0-5i—4i =0
Buti =5A
V., = 45 volts

R

™
To calculate R,

25.

(1) Deactivate all the independent sources

(i1)) Connect one test source across the terminals ‘x’
and ‘y’.

V=111
v
—+=R,=110Q
]t Rﬂz
V,=45VandR =11Q Choice (C)
X
W " [
y
v (45)
P == =46 watts.
4R, 4xl1

Choice (B)
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