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1.1

1.2

1.3

1.4

1.5

1.6

1 2 3
The rank of matrix A= |3 4 5| is
4 6 8
(@ 0 (b) 1
() 2 (d) 3

[2000 : 1 Mark]

The necessary condition to diagonalize a matrix
is that
(a) its all eigen values should be distinct
(b) its eigen vectors should be independent
(c) its eigen value should be real
(d) the matrix is non-singular
[2000 : 1 Mark]

A system of equations represented by
AX =0, where Xis a column vector of unknowns
and A is matrix containing coefficients, has a
nontrivial solution when A is
(@) nonsingular
(b) singular
(c) symmetric
(d) Hermetian

[2003 : 1 Mark]

Let Abe a 3 x 3 matrix with rank 2. Then AX=0
has

a
b
C
d

=

only the trival solution X =0
one independent solution
two independent solutions
three independent solutions
[2005 : 1 Mark]

Identify which one of the following is an eigenvector

~

(
(
(
(

=

of the matrix A = 1o
-1 -2

(b) 38 117
@ [ 1"
[2005 : 1 Mark]

For a given 2 x 2 matrix A, it is observed that,

L

1.7

1.8

1.9

Linear Algebra

Then matrix A is

@ PRE: 1“—1 OH1 1}
-1 1]l 0 2|1 -2

[2006 : 2 Marks]

Let Abe an nx nreal matrix such that A° = I and
y be an n-dimensional vector.
Then the linear system of equations Ax = y has
(a) no solution
(b) aunique solution
(c) more than one but finitely many independent
solutions
(d) infinitely many independent solutions
[2007 : 1 Mark]

Let A:[aij], 1<ij<nwithn>3anda;=1ij

Then the rank of Ais
(@ 0 (b) 1
() n-1 (dy n
[2007 : 2 Marks]

Let P#0be a3 x 3real matrix. There exist linearly
independent vectors x and y such that PX = 0
and PY = 0. The dimension to the range space of
Pis

(@ 0 (b) 1
(c) 2 (dy 3

[2009 : 1 Mark]
The eigen values of a (2 x 2) matrix X are

-2 and -3. The eigen values of the matrix (X + I)
(X+5I) are
(a) -3, -4
(c) -1,-3

(b) -1,-2
(d) -2, 4
[2009 : 2 Marks]
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001 | . [5 -3 10
1.11 Thematrix P=|1 0 0| rotates avectorabout ~ 1.16 Giventhat: A= 5 0 and/ = 0 10
010
the value A3 is
) 1 (@ 15A+121 (b) 19A+3017
the axis | 1} by angle of (©) 17A+151 (d) 17A+211
1 [2012 : 2 Marks]
(a) ° (b) 60° 1.17 The dimension of the null space of the matrix
(c) 9 (d) 1200 0 1 1
[2009 : 2 Marks] 1.1 ol
- is
1.12 A real n x n matrix A = {ai/.} is defined as -1 0 -1
follows: a; =1, if i = j, otherwise O @ 0 (b) 1
The summation of all n eigen values of Ais ) 2 (d) 3 [2013: 1 Mark]

(@ n(n+1)/2
©) nin+1)2n+1)
6

(b) n(n-1)/2
(d) n?
[2010 : 1 Mark]

Xand Yare non-zero square matrices of size nx n.
If XY=0__ then

nxn

(@ |X|=0and|Y|#0
(b) |X|#0and|Y|=0
(c) |X|=0and|Y|=0
(d) |X|#0and|Y|=0
[2010 : 2 Marks]

-2 2 -3
Thematrix M=| 2 1 -6 has eigen values
-1 -2 0
-3, =3, 5. An eigen vector corresponding to the
eigen value 5is [1 2 —1]T. One of the eigen

vectors of the matrix M3 is

@ [18 -1 o[ 2 -1

@[ 1 -1
[2011 : 1 Mark]

©[1 % ]

- 1

The series 2, 4—m(x—1)2m converges for
m=0

(@ 2<X<2 (b) -1<X<3

(c) 83<X<1 (d) X<3

[2011 : 2 Marks]

1.20

1.21

One pair of eigen vectors corresponding to the

0 -1
two eigen values of the matrix [1 O} is

SIS
© mm (d) HH

[2013 : 2 Marks]
Given:

x(f) = 3 sin(1000mtt) and y() = 5008(1000nt+%J

The X-Y plot will be

(a) acircle

(b) a multi-loop closed curve
(c) ahyperbola

(d) anellipse

A scalar valued function is defined as
fiX) = XTAX + b’X + ¢, where A is a symmetric
positive definite matrix with dimension n x n; band
x are vectors of dimension nx 1. The minimum
value of f(X) will occur when Xequals
(a) (ATA) b (b) (ATA b

A'b 3
m>—( > ] @ 452

[2014 : 2 Marks]

For the matrix A satisfying the equation given
below, the eigen values are

[2014 : 1 Mark]

123123
[A]|7 8 9|=|4 5 6
456 (7809
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@ (1. ))
(C) (11 11_1)

(b) (1,1,0)
(d) (1,0,0)
[2014 : 2 Marks]

1.22 Let Abe an n xnmatrix withrank r(0 < r< n). Then
AX = 0 has pindependent solutions, where pis
(@ r (b) n
() n—r d)n+r
[2015 : 1 Mark]

1.23 A straight line of the form y = mx + ¢ passes
through the origin and the point (x, y) = (2, 6). The
value of mis

[2016 : 1 Mark]

2 1 1
1.24 Consider the matrix A= |2 3 4 | whose
-1 -1 -2
eigen values are 1, -1 and 3. Then Trace of
(A3 -3A%)is____
[2016 : 2 Marks]
1 -15
1.25 Theeigenvaluesofthematrix A={0 5 6| are
0 6 5
(@ -1,5,6 (o) 1,-5 + 6
(c) 1,5+ )6 (d)1,5,5

[2017 : 1 Mark]

1.26 The figure shows a shape ABC and its mirrorimage
A, B, C, across the horizontal axis (X-axis). The
coordinate transformation matrix that maps ABC

to A,B,C, is
B
AQOriginal
C

Y

>
5\
S
N
o)
Q
®

10
als

[2017 : 1 Mark]

1.27

1.28

1.29

1.30

1.31

1.32

1.33

If vis a non-zero vector of dimension 3 x 1, then
the matrix A = w! has rank =
[2017 : 1 Mark]

Let N be a 3 by 3 matrix with real number entries.
The matrix Nis such that N2 = 0. The eigen values
of Nare

(@ 0,0,0 (b) 0,0, 1
() 0,1,1 (d) 1,1, 1

[2018 : 1 Mark]
Consider two functions f(x) = (x - 2)? and

g(x) = 2x -1, where x is real. The smallest value
of x for which f(x)= g(x) is .
[2018 : 1 Mark]

Consider the following system of linear equations:
3x + 2ky = -2
kx + 6y =2

Here, x and y are the unknown and k is a real

constant. The value of k for which there are infinite

number of solutions is

(@) 3 (b) 1

(c) -3
[2018 : 2 Marks]

A 3 x 3 matrix has eigen values 1, 2 and 5. The
determinant of the matrix is .
[2019 : 1 Mark]

The curve y = f(x) is such that the tangent to the
curve at every point (x, y) has a Y-axis intercept
¢, given by ¢ = —y. Then f(x) is proportional to

(@ x' (b) «*
(c) 3 (d) x* [2019 : 2 Mark]
A set of linear equations is given in the form Ax =

b, where Ais a 2 x 4 matrix with real number entries

and b = 0. Will it be possible to solve for x and

obtain a unique solution by multiplying both left

and right sides of the equation by AT (the super

script T denotes the transpose and inverting the

matrix ATA? Answeris _____

(a) Yes, can obtain a unique solution provided
the matrix A is will conditioned.

(b) Yes, it is always possible to get a unique
solution for any 2 x 4 matrix A.

(c) Yes, can obtain a unique solution provided
the matrix ATA is well conditional.

(d) No, itis not possible to get a unique solution
for any 2 x 4 matrix A. [2020 : 1 Mark]
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1.34 Consider the matrix M =

QO —4a a4

eigen vectors of Mis

(a)

()

2
1.35 Given A= {O 2} , the value of the determinant

J4°

—5A3+6A2+24=

m Linear Algebra

1.1
1.8
1.15
1.22
1.29
1.36

1.2
1.9
1.16
1.23
1.30
1.37

1.36 Consider the rows vectors v=[1, 0] and w=[2, 0].

_; (1) One of the The rank of the matrix M = 2vv + 3w’w, where the
11 superscript T denotes the transpose, is

(@ 3 (b) 2

(c) 4 (dy 1

[2021 : 1 Mark]

1.37 The determinant of the matrix M shown below is

1 12 00
-1 M= 3 4 00
o0 4 3
[2020 : 2 Mark] 00 2 1
[2021 : 1 Mark]
EEE
[2021 : 2 Marks]
1.3 (b) 1.4 (b) 1.5 (b) 1.6 (¢ 1.7 (o)
1.10 (a) 1.11 (%) 1.12 (a) 1.13 (¢) 1.14 (b)
1.17 (b) 1.18 (a,d) 1.19 (d) 1.20 (c) 1.21 (c)
1.24 (-6) 1.25 (c) 1.26 (d) 1.27 (1) 1.28 (a)
1.31 (10) 1.32 (b) 1.33 (d) 1.34 (b) 1.35 (4)

Linear Algebra

N ©

Number of non-zero rows = 2

2 3
6 8

2 3]
2 -4|Ry-R
2 -4

2 3]

2 -4

0 O]

Rank of A=2

(12 8

By known theorem.
A square matrix is diagonalizable if it has distinct
eigen values.

13 [0

AX = 0means system of homogenous equations.
Which has only trivial solutions if | A| #0i.e. Ais
non singular. For non trivial solutions| Al =01i.e. A
must be singular.

(14 [0}

If ris the rank of matrix Aand nx nis the order of
matrix then we shall have (n - r) linearly
independent non-trival infinite. Any linear
combination of these (n - r) solutions will also be
a solution of AX = 0.
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(15 [0 ., {1 o}

-1 -2
Characteristic equation of A
|A-A| =0
1-A 0
1 —2-p =0
-(1=-AM)(2+A) =0
= A=1-2

PutiA=1in[A-A]X =0

5 Sl -

= X, +3X, =0
Solution is X, = —k
and X, = +3K

X, =[3 117

Since option (b) in is same ratio of X, to X,

[3 -1]Tis an eigen vector.

KA ©

Let, 2 x 2 matrix, A = [Z C}

-
-]

y
and A —2[ 1 }

- -1

a-2c=-2 (i

b-2d=14 (

From equation (i) and (iii)

c=1anda=0
From equation (ii) and (iv)

d=-83and b=-2

[0 1
[A] = 2 _3}

On simplification of option (c)

NN
L

o
|
Q
Il

| 7
(Al (b)
Given A2 =1
4% = 11
|ALA] = 1
|A|—i1

So, |A| # 0, so system of equations AX = Y'is

consistent, and has unique solution given by
X=A1Y

1.8 0]

(11 1.2 1.3 ... 1.n
21 2.2 2.3 .. 2:n
A=13132 33 .. 3n

\n-1 n2 n3 ... nn
All row are the multiple of first row

11 1.2 1.3 .. 1]
0 0 0 0
A=|0 0 O 0
0 0 O 0 |

Rank of A = 1.

K5 @

X has eigen values -2, and -3.

-2 O, since additional
0 -3
information is not given, so we can take this value.

(-1 0
X+1= 0 -2

So, taking x{

3 0
(X+5) = |4 2}

-3 0
(X+1I)(X+5]) = 0 _4}

So, eigen values are -3 and —4.

Alternate method:

Let, A= (X+1)(X+5l)=X?+6X+5] (1)
Since, eigen value of X2 + 6X + 5IisA? + 6L + 5
where, A is eigen value of X.

So, substituting values,

A=-2

A=-3
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So eigen values of
A= (X+1I)(X+5I)are-3and -4
128

i, i=]J
a7/: 0; i#jf
(1 0 0 .. O]
020 ..0
N
000 0 n

Summation of all n eigen value of A

= Trace of A
sum of diagonal elements
1T+2+...+n

g<n+1)

EBE ©

X1 psn DY nwn = (0]
det([X][Y]) = det([Y][X])

= det[X] det[Y]
. det[X]det[Y] =0
= det[X] = Qordet[Y]=0

or both are zero but it is not necessary that one of
them is non-zero.

IfA,, Ay As......A are the eigen values of matrix A,
then Af](,x’é,_,,_kg will be the eigen values of A~

But the A and A* will have same eigen vector.
Example:
Let a matrix

- 4

o {4 3} [4 3} _ [22 27}
2 5|2 5 18 31

eigenvaluesof A=2,7
eigen values of A% = 4, 49
eigen vector of matrix A corresponding to eigen
value 2is [3, -2]"
eigen vector of matrix A% corresponding to eigen
value4is[3, -2]".

[ 1.15 Q)
1 - 1

e o
,Z‘O 4’”( ) m§=:O o2m

5055

1+(X_1j2+(X—_1)4+ oo
5 5| e

This is a geometric progression it will converges
2
X -1
if r={——1 <1
)

(x-1°

4
X-12<4
2<X-1<2
-1<X<3

<1

=
=
=
=

[ 116 0]

, -5 -3
Given, A:{ }

2 0
The characteristic equation is
lA-al =0
_ y&% 4‘=0
2 —A
= MA+5)+6 =0
= A +5B5L+6 =0
= AB+5M2+6) =0
= A+5(BA-6)+6A =0
= A3 =250 +30-6L = 194+ 30
g A3 = 19A + 30/
IAVA (b)
0 1 1
A= 1 -1 0
-1 0 -1 3

Order of matrix = 3
Rank = 2
.. dimension of null space of A=3-2=1.

118 CL

Eigen values are
|A-a| =0

[5 36 Sl
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inductance and capacitor; transient analysis of RLC circuits with dc excitation.

Kirchhoff's laws, mesh and nodal analysis, superposition, Thevenin, Norton, maximum power transfer and reciprocity theorems.
Peak-, average- and rms values of ac quantities; apparent-, active- and reactive powers; phasor analysis, impedance and
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1.1

1.2

1.3

1.4

1.5

The output resistance across the terminals 1 and 2
of the DC bridge in figure is

4v<t>

(@) 12.5 kQ
(c) 25.0 kQ

(b) 24.5 kQ
(d) 100 kQ
[2003 : 2 Marks]

The root-mean-square value of a voltage waveform
consisting of a superimposition of 2 V dc and a
4V peak-to-peak square wave is

(@ 2V (b) BV
(c) 8V (d) 12V

[2006 : 1 Mark]

A metal wire has a uniform cross-section A, length
[, and resistance R between its two end points. It
is uniformly stretched so that its length becomes
o /. The new resistance is

(@ aR (b) a?R

) JoR (d) e*R
[2006 : 2 Marks]

In full sunlight, a solar cell has a short circuit
current of 75 mA and a current of 70 mA for a
terminal voltage of 0.6 V with a given load. The
Thevenin resistance of the solar cell is
(@ 8Q (b) 8.6 Q
(c) 120Q (d) 240 Q

[2007 : 1 Mark]

The power supplied by the dc voltage source in
the circuit shown below is

Network Laws and

Network Theorems

1.6

1.7

i(t)=10,/2'sin(1000 t) amp CD

30
AVAVAVAV
A'A'A'A
60
3 v(j
10
(@ ow (b) 1.0W
() 25W (d) 30W

[2008 : 1 Mark]

The current I supplied by the dc voltage source in
the circuit shown below is

1v<i> 5219 (T 1A
(@) 0A (b) 0.5A
© 1A (d) 2A

[2008 : 1 Mark]

In the circuit shown below the maximum power
that can be transferred to the load Z, is

(@) 250 W

(c) 1000 W

0O A
10Q
IE
10 mH
OB
(b) 500W
(d) 2000W

[2008 : 2 Marks]
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1.8 In the circuit shown belgw thg average power @ 3 b) V8
consumed by the 1 Q resistor is
© 1o (d) V11
[2009 : 2 Marks]
10\2 sin (1000%) V<~> Te 1.12 Inthe dc circuit shown in the adjoining figure, the
node voltage V, at steady state is
2kQ v, 10pF oy,
10042 cos(ao00y v () 1 mH MWW 1
QVCD E§ 1kQ - 20pF
(@) S0wW (b) 1050 W
(c) 5000W (d) 10100 W =
[2008 : 2 Marks] (@ oV (b) 1V
. , , . , (c) 2V (d) 3V
1.9 Which one of the following equations is valid for [2010 : 1 Mark]
the circuit shown below? '
1.13 A 100 W, 1 Q resistor and a 800 W, 2 Q resistor
4 AlA,%A, AJAV%V s are connected in series. The maximum dc voltage
that can be applied continuously to the series
L2 AlA'SAsAv A:Av?vAv fs L circuit without exceeding the power limit of any of
S1e the resistor is
= Is 1Q <
sv(* (@) 90V (b) OV
I
1o ja N (c) 45V (d) 40V
b [2010 : 1 Mark]
(@ Iy+1,-1;+1,=0 1.14 The current I shown in the circuit given below is
(o) I;—I+ 1+ 1,=0 equalto
10Q
©) I+ I;+I;+1,=0 —AMMW Tl
(d) L+ 1, +1,—-1,=0 & &
[2008 : 2 Marks] v Z10e (y)10A S100
1.10 The source network S is connected to the load .
network L as shown by dashed lines. The power (@) 3A (b) 3.67A
transferred from Sto L would be maximum when (c) 6A (d) 9A
R is [2011 : 1 Mark]
L
20 1.15 Inthe circuit shown below, the current through the
R, inductor is
1ov<j) C 3V
0---0
Source Network(S) Load Network(L)
@ 0Q (b) 0.6 Q
(c) 0.8Q (dy 2Q
[2009 : 2 Marks]
1.11 Theroot mean squared value of

x(t) = 3 + 2 sin(f) cos (21) is
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(a)

()

1

(b) T4

(d) 0A

[2012 : 1 Mark]

1.16 Theimpedance looking into nodes 1 and 2 in the

given circuit is

AAAA

VVVy
©
Y
©

-
o
S
x
©

AAAA

VVVV

AAAA
\AAAJ
[<e]
©
e

(@) 50 Q
(c) 5kQ

(b) 100 Q
(d) 10.1 kQ
[2012 : 1 Mark]

If V,— V= 6V, then V-V is

R A 2Q Vg R
AAAA AAAA AAAA
\AAA S \AAA Yyvyvy
< R < < _
EER RIE 10 EER R _“_+1ov
I: (EE) AW
+ - V, V,
(@ -5V b) 2V
(c) 3V d) 6V

[2012 : 2 Marks]

Assuming both the voltage sources are in phase,
the value of R for which maximum power is
transferred from circuit A to circuit Bis

| 200 | R |
: AVAVAVAV : : Av‘v‘v‘v i
e -
i <~ v | ig1e= G)avi
| CircutA | | CircuitB i
(@) 08 Q (b) 1.4 Q
© 2Q (d) 2.8 Q

[2012 : 2 Marks]

1.19

1.20

1.21

1.22

A source v (1) = V cos100 mt has an internal
impedance of 4 + j3 Q. If a purely resistive load
connected to this source has to extract the
maximum power out of the source, its value in Q
should be

(@ 3 (b) 4
(c) 5 (d) 7
[2013 : 1 Mark]
The transfer function V,(s)/V,(s) of the circuit
shown below is
{ o
* 100 uF *
10 kQ
Vi(s) Vy(s)
100 MFT
° °
0.5s+1 35+6
S+1 s$+2
S+2 q s+1
©) S+1 (d) S+2

[2013 : 1 Mark]

Consider a delta connection of resistors and its
equivalent star connection as shown. If all
elements of the delta connection are scaled by a
factor k, k> 0, the elements of the corresponding
star equivalent will be scaled by a factor of

° MWW ° o—MWW——WW\—o
R, Re Rg
Ry EE Eé R. RAEE
O e o 0
(@) k2 (b) k
(c) 1/k d Jk

[2013 : 1 Mark]

The following arrangement consists of an ideal
transformer and an attenuator, which attenuates
by a factor of 0.8. An ac voltage V,,,, = 100 V is
applied across WXto get an open circuit voltage
V,,, across YZNext, an ac voltage Y, = 100 V
is applied across YZto get an open circuit voltage
Vo @cross WX. Then V., ./V,, ., V5!V, are

respectively.
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125 80 100 80
@ J00 @9 700 © 700 2 00
100 100 80
© 755 35 @ To5 @9 755

[2013 : 2 Marks]

1.28 In the circuit shown below, if the source voltage
Vg = 100£53.13° Volts, then the Thevenin's
equivalent voltage in Volts as seen by the load
resistance R, is

30 j4Q j6 Q 3Q
—MWW— 000 DO —WW——
VU
v8<~> @ j40 12<i> <i>10 Vu@ R=1003
(@) 100£90° (b) 800£0°

(c) 800.£90° (d) 100260°

[2013 : 2 Marks]

1.24 Time domain expressions for the voltage v,(t) and
V(1) are given as
v,(f) =V, sin(10f-130°)
and v,(f) = V_cos(10t + 10°).
Which one of the following statements is TRUE?
(a) v,(t) leads v,(t) by 130°
(b) v,(t) lags v,(t) by 130°
() v4(1) lags v,(t) by —130°
(d) v4(1) leads v,(1) by —130°
[2014 : 1 Mark]

1.25 The circuit shown in the figure contains a
dependent current source between A and B
terminals. The Thevenin’s equivalent resistance in
kQ between the terminals C and D is

5kQ 5kQ

[2014 : 2 Marks]

1.26 A load resistor R, is connected to a battery of
voltage E with internal resistance R, through a
resistance R, as shown in the figure. For fixed

values of R, and R, the value of R(=0) for
maximum power transfer to A, is

AAAA ° AAA{'
Yvvy P.aAAl
R R, L
ET 2R,
(@ 0 (b) R, - R,
() R, (d) R, + R,

[2015 : 1 Mark]

1.27 ThelinearI-V characteristic of 2-terminal non-ideal
DC sources X and Yare shown in the figure. If the
sources are connected to a 1 Q resistor as shown,
the current through the resistor in amperes is

A.

31 Source Y

Current (A) 2

14 Source X

0 T T T T
1 2 3 4 5
Voltage (V)
Source Y
)
+ \_/

Source X >1Q

AAAA

[2015 : 2 Marks]

1.28 Consider the circuits shown in the figure. The
magnitude of the ratio of the currents, i.e. | I/ I5|,

is ___ .
50 40
< > < <
303 4935111 1213559 230

-|-2V ZVT

[2015 : 2 Marks]

1.29 The current in amperes through the resistor Rin

the circuit shown in the figure is A.
1V
()}
1o ~ 10
AAAA AAAA
\AAAJ \AAAJ
‘: <
tez Q 1A SR=10

[2015 : 2 Marks]
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1.30 Three currents iy, i, and i meet ata node as shown
in the figure below. If i, = 3 cos (wf) ampere,
i, = 4 sin (of) ampere and i, = I; cos(wt + 0)
ampere, the value of 1, in ampere is

[2016 : 1 Mark]

1.31 The current 7, in the circuit given below in
milliampere is
100 Q 100 Q

1v<f> 100 Q Q 10 mA

[2016 : 2 Marks]

1.32 Acircuit consisting of dependent and independent
source is shown in the figure. If the voltage at
Node-1 is -1 V, then the voltage at Node-2 is

o
>
§<

L AAAA T
v
©
w|=
©

AAAA

VVVY
A

N

[2017 : 1 Mark]

1.38 The Thevenin equivalent circuit representation
across terminals p-qg of the circuit shown in the
figureis a

100 kQ

100 kQ
—op

w®

| |

]100kQ

oq
a) 1V source in series with 150 kQ
b) 1V source in parallel with 100 kQ
c) 2V source in series with 150 kQ
d) 2V source in parallel with 200 kQ
[2018 : 1 Mark]

(
(
(
(

1.34 In the given circuit the mesh current /,, I, and I,

are
5V
<—+}
1
o (MY g
— —1
I I

2sz[] @ Q 2A@ [19

| S|

(@ I,=1AI,=2AandI;=3A
(b) I, =2A,I,=3Aand ;=4 A
(c) ,=3A I,=4AandI;=5A
(d) I,=4A I, =5AandI;=6A

[2018 : 2 Marks]

1.35 Inthe given circuit, superposition is applied. When
V,is setto 0V, the current 7, is -6 A. When V, is
setto 0V, the current 1, is +6 A. Current I (in A)
when both sources are applied will be (up to two
decimal places)

3o ;g 20

[2018 : 2 Marks]

1.36 In the circuit shown below, maximum power is
transferred to the load resistance R, when
R, = Q.
5Q
AA

AAAA
vy

5V Ci)

AAAA
\AAAJ
o

[2019 : 1 Mark]

1.37 Consider a circuit comprising only resistors with
constant resistance and ideal independent DC
voltage sources. If all the resistances are scaled
down by a factor 10, and all source voltages are
scaled up by afactor 10, the power dissipated in
the circuit scales up by a factor of .

[2019 : 1 Mark]
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1.38 Three 400 Q resistors are connected in delta and T 1 -1 =247 Y
powered by a 400 V (rms), 50 Hz, balanced, @) 1 9 Al l=lw
) - - 2 |Z| Ve
symmetrical R-Y-B sequence, three-phase three- o 1 3ll; V-
wire mains. The rms value of the line current (in - AL L'
amperes, rounded off to one decimal place) is -3 -1 =2][ ] [ W
_____ (b) —1 3 —1 12 = ‘/2
[2020 : 1 Mark] 2 -1 3|15 __\/3
1.39 In the circuit sh below, th f i r s T
n| efcwtohw S OWT[-G ow, the safe maximum 3 -1 -2 1 v,
value for the current I'is . © | -1 3 1|1 |=| v
100 Q, 1 W -2 -1 3][z] |-\
AVAVAVAV ~ R - —
7 3 -1 -2|| 1 %
A Cj) S 2005w @ -1 3 AL |=|%
< -2 -1 3| 13] |V
MW [2020 : 2 Mark]
1Q,025W
@osa o os
(c) 1.0A (d) 0.05A A ’ ’
[2020 : 1 Mark]
1.40 1,,I,and I, in the figure below are mesh currents. 400 V 300 © EE EE 100 ©
. Balanced 9 h
The correct set of mesh equations for these Symmetrical
currents, in matrix form, is NFI{YB 300 Q 300 Q
ains y
V,
) .
O/ [2020 : 2 Mark]
Q 19 [ ] ] ]
VAVAVAV AVAVAVAV




MRDE ERSY |

Electrical Circuits & Electrical Machines | 53

m Network Laws & Network Theorems

1.1 (o) 1.2 (o) 1.3 (o) 1.4
1.8 (b) 1.9 (d) 1.10 (o) 1.11
1.15 (c) 1.16 (a) 1.17 (a) 1.18
1.22 (o) 1.23 (o) 1.24 (a) 1.25
1.29 (1) 1.30 (5) 1.31 (10) 1.32
1.36 (5) 1.37 (1000) 1.38 (17)  1.39

(c) 1.5 (d) 1.6 (a 1.7 (b
(c) 1.12 (b) 1.13 (c) 1.14 (a)
(@) 1.19 (o) 1.20 (d) 1.21 (b)
(20) 1.26 (a) 1.27 (1.75) 1.28 (1)
2 1.33 () 1.34 (a) 1.35 (1)
(b) 1.40 (c) 1.41 (115.47)

SCIELENT I Network Laws & Network Theorems

11 [Q)

We can find the Thevenin resistance between
terminals 1 and 2, by short circuiting the battery
of 4 V.

R,, = 301120 + 25| 25
30x20  25x25 600 625

= + =—+
30+20 25+25 50 50
12 + 12.5 =245 kQ

(12 8

Given function,

2+a O<t<£

i) = -
2-a —<t<T

2

here Tis the period of square wave and a is peak
value of square wave.

Given, a=2
4 O<z‘<I
2
AN = T
0 ; —<t<T
2

RMS value of any periodic function y(f)

1.7
- /?jo ye(t)dt
1
Yims = \/?|:

jo” 242t + TT/Z(O)2 dt}

as p is the property of the material, so it will be
constant for same material.

For constant volume

R = ki?

R = k(al)? = 02-(kl)? = 0°R

(14 Q]

£

| —
| S
gN
=
o
N
SR

B
Let the given load is Z
Thenthe current,
Za
I= R (i)
Z+Zgg

Given, I=70mA, Igo=75mA, V,; =06V
From equation (i),

Zeq
70 = T;equ
= E = 1+ Z
70 Zeg.
N Zeq =14x 7
and Vig=Zx1
06 =2x70x103
= Z= 600
70

Z,y= 14x8%9 _ 120 0
70
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(15 [[C)

30
] 2Q
AAAA
\AAAJ
6Q . L N
-<
3V 102 E<—>3V 210
< <

Current I'in the circuit
1= -3 1A
2+1
-+ Power supplied by the d.c. voltage source
= Power absorbed by the load.
.. Power supplied = 1%- R

eq
3 @

=712x3 =30W

1V

AAAA

VVVv
-
©

By applying KVL in 15t loop

1=7+1
I=0A
(VAN (b)

i(f) = 1042 sin(1000t) A

o = 1000
joL = 103 x 10x 103 = j10 Q

O A

10 Q
O] H 2,

10 mH

O B

Thevenin resistance across AB
Zy, = (10 + /10)
For maximum power transfer

Load impedance = 73,

= Z =(10-/10)
r.m.s value of source current

_10V2 g4

[rms \/E

.. Currentin branch AB (or load current)

I = iX[rms
(10+ /10)

- 10
(10+ /10+10- j10) *
10+ /10 ]

I = 20/ x10 = (5 + 5)

I, = 52 .245°A
Only resistive part of load impedance is
responsible for power loss.
Power transferred to load
=11,|2-Real partof Z,
= (5v2)> x10 =50 x 10

= 500 W
s IO
1
1002
cos 3000t ~> 1o
102
sin 1000t ~> 1 mH
Current,
,_ 100420083000t , 10y25in1000t
- 1+ j(L)1L 1+ j(L)2L
_ 100¥2cos3000t | 104/25sin1000t
1+ jx3000x 10 1+ /x1000x 107
_ 100v/2 cos 3000t N 10+/2 sin1000¢
1+ /3 1+ 11
~ 10042 cos 3000t , 10sin(1000t) 2
V10 29, NEDZY
where,
¢, = tan"'(3) and ¢, = tan"'(1)
SO} [: 100\/5 COS(SOOOt—¢1)+W

J1o
= So, RMS of I'is

1[10000x 2
T = \/E[THOO} = /1050

So, power dissipated is

V2 29,

P=12.xR =1050 x 1= 1050 Watt
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19 U = R, = 0.8and -2

MW I . Lo, Hence, R, =08Q
. . 1.1 U
W WW x(t) =3+ 2sint-cos 2t
~ EE = 3 + sin 3t - sint
5V C—) Is It Wt) = a,+ (a, coswt + a, cos2wt +.....)
—MWW—— . .
; + (b, sinwt + b, sin 2wt +......)
MW I ¢ then,
; ? = |2, 1,2, .2 1.0, .2
By applying KCL at node A, Yims = \/ao +E(a1 +as+..... )+§(b1 +b5+.....
L+, =1, (i) 1
and at node B, . Rms value of x(t)= \/(3)2 + 5(1 +(=17)
I,+1 =1, 1
= I, =1,-1I4 (i) - 9+§(2)=Jﬁ

From equation (i) and (ii)

- (b)
L+I, =11, 112

Iy+Ig+1g—=1,=0 2k Vi Il Vo
yvvy [
KB ©
Current, I = ’ 9V Ci) S1ke — 20uF
2+HR,
2Q
MM ——0---0 JWW
Ry =
Ct 10V 3 V(D By applying voltage divider rule.
The voltage,
0---0 \/1:_1 x99V =3V
Power transferred to load, 1+2
z
2 2 kQ V. 1 V.
= RL +3x ’ AV/\/VAV ! I 2
2+ RL 2+ RL
_ 49R, + 21 9VCi> £§1 kQ Z,
(2+R,)? (2+R) 3
_ 49R, +21R, +42
(2+R, ) 1
Jo=
_ TOR, +42 _ 14(5R_+3) " jox10x107
(2+R,)? (2+R,)? 1
or maximum power transfer j0x20%10
P = 7, =22,
dR,

Again by applying voltage divider rule,
= (R, +2P°x5-(5R +3)x2(R +2)=0

V,= —Z22__x3y
= 5R2, + 20R, + 20 - 2(5R2,+13R,+6) = 0 ° 2+ Z,
= -5R% -6R, +8=0 2

= ——%2__x3v =1V
= 5R2, +6R, -8=0 27,+2,
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