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Q.1 (a)

1.(a i 1
(a) Determine the CIgen vectors of the matrix
& 2 =4
2 1 -6
-1 -2 9
Show that th 1 ]
P 0se eigen vectors gre linearly indenendans

Source: Made Easy Mains Workbook, Q.9 (Page 107)

314
Find the eigen values and eigen vectors of matrix A = [o 2 e]
05

, Sresmasiay u:ul:ptl']ﬂeﬂt.
g :
Jb‘)/ Discuss Superconductivity, supercon

ducting mater; : 85
l.l’cl/ Eind dle. o .. . nals and their applications,

Source: Made Easy Mains Test series offline Test-5, Q.1 (e)

What are type-I and type-II superconductors? Draw the magnetization versus
magnetic field characteristic for type-I and type-II superconductors. Why

superconductivity is observed for signals upto radio frequencies?

Q.1 (c)

- o Treevwss wwnals and their applicatio y
'1.()/’ Find the force with which the pla . .

Also determine the tes of a parallel-plate capacitor ;
pressure on the surf; pacitor attract each other.
1 ace of the plate due o the field. 12



Source: Made Easy Theory Book EMT (Page 71 and 72)

Parallel - plate capacitor
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Figure 2.26 : Parallel-plate capacitor

Consider the parallel - plate capacitor shown in figure (2.26). Let the area of each plate is A and they are

separated by a distance d. Assuming that plates 1 and 2 carry charges +Qand —-Quniformly distributed on them so that

Q

If the space between the plates is filled with a homogeneous dielectric with permittivity e and we ignore

flux fringing at the edges of the plates, we have D= _pSéx or

—a)=-2 ;3 .(2.134)
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Q1 (d)

72 1(9/ T vwsass vLne plate due 1o the field, ;2
R

[

the z parameters of the
If so why ? Assume the

network shown in the figure.
operational amplifier is idas

Is the network rec procal ?



Source: Problem solved in Made Easy Classrooms

Q.1 (e)
}({J \I T TTeswa A3 ICH ], I'.J
‘slume charge density | h
% Sity is the same as the dj
- 3 ‘ , ¢ diver ]
sing Gauss's law, derive equations to prove jt i ey
p o : i2

Source: Made Easy Theory Book EMT (Page 33)

2.2 Gauss’s Law - Maxwell’s Equation

The total outward electric flux y through any closed surface is equal to the total charge enclosed by the
surface.
In equation form, Gauss's law is written as

Rl = (j‘)f)dé =Oenc\osed - (2.1)
)

Where dS = &,dS and &, is the outward pointing unit normal to closed surface S. Rewriting equation (2.1)

v

w = §D-dS = total charge enclosed Q= [p,dv . (22a)
S

or, Q= ¢b-ds = [p,av ..(22b)
3 v

By applying divergence theorem to the middle term in Eq (2.2 b), we have
§D-dS = [v-Dav ..(2.3)
5 v

Comparing the two volume integrals in Egs (2.3) and (2.2 b) results in
v.-D=p, . (2.4)
Which is the first of the four Maxwell's equations to be derived.
Equation (2.4) states that the volume charge density is the same as the divergence of the electric flux
density.



Q.2 (b)

m e Rt U ‘i',U)_
2' (1) State H |

all effect and discyss t fid
TR o e B . he applications of Haly effecr,

Source: Made Easy Mains Test series offline Test-12, Q.4 (a)

What is Hall effect? How it can be used to determine the carrier concentration in
semi-conductors, explain with help of derivation?

Q.2 (c)

mvCD f’.l.é 1 KQ <,j>I g ;Knvm

il

For the circuit shown in figure,

(1) Find the expression of F{(z), the voltage across 1k resistor when the switch is
opened al time 7= 0.

(i) Sketch () with respect to time () and mark the time constant . 20

Source: Problem solved in Made Easy Classrooms




Q.3 (b)
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For the circuit shown in the figure,

(i) Find the node voltages.

{(11) Power absorbed by the 800Q resistor.

Source: Problem solved in Made Easy Classrooms

BGO €2

Q. Fiud Hus povon detivesd by novats

oL 4olx

20




Q.3 (c)

SM List properties of ceramic materials and write their applications in technology.

i

Source: Made Easy Theory book Material Science (Page 118)

6.4 Insulating Materials

Ceramics
Ceramics are hard, strong, dense and brittle
s Hightemperature stability
*  (Generally inorganic materials
*  They are non-metallic oxides, nitrides, carbides
*  Generally crystalline materials (only exception is amorphous glass)
Ex.. CdS, MgO, ZnO, garnets, BaTiog, cement, ferrites, SIC, T[OE (Rutile), Zn5, Quartz.

Types of Ceramics

(a) Porcelain (e, < 12): It is used for low and high voltage applications. It is used as insulator in
transmission and distribution system, plugs and sockets.

(b) Steatite (e, < 12): Itis used in high frequency application.
(c) Alumina (e, < 12): Al,O,

* [lis usedin high temperature application.

s |tis usedin circuit breakers and resistance cores.
(d) Titanate (e, > 12): High dielectric constant.

* |lis used in capacitors.

Q.4 (a) (i)

{i) An electrostatic field in xy-plane is given by o(x, ) = 3x_’y 3, o
- Find the stream function y such that the complex potential @ = ¢+ iy 1s an

analytic function. 8

Source: Made Easy Mains Workbook, Q.48 (Page 133)

Ifu=v=(x=-y) (x> + 4 xy + y°) and f(2) = u + ivis an analytic function of z = x + iy,
find f{(z) in terms of z

Q.4 (a) (i)

(i) Find thiee Laurent’s series expansions of the function f(z) = A2 2

and

specify the regions in which those expansions are valid. 12

P -

Source: Made Easy Mains Test series offline Test-8, Q.8 (b)

Find the Laurent’s Series expansion of the function 2=t , valid in the region
(z+2)(z+3)

2<|z] <3.



Q.4 (b)

( What are magnetic materials ? Give classification of magnetic materials and name
seme materials in each class. 20

Source: Made Easy Mains Test series offline Test-7, Q.5 (e) (ii)

Differentiate between diamagnetic, paramagnetic, ferromagnetic and antiferro-
magnetic materials on basis of magnetic susceptibility, spontaneous
magnetization and dipole arrangement.

Q.4 (c)

o) (® Show that in a source-free region /=0, p,=0), Maxwell's equanons can vy
reduced to two. Identify the two all-embracing equations. 10

1

Source: Made Easy Mains Workbook, Q.26 (Page 66)

Show that in a source-free region (J = 0, p =0), Maxwell's equations can be reduced to two. Identify the
two all-embracing equations.

Q.5 (a)(i)

S.?L (i) Determine the possible base of the number in the operation mentioned l:of:low4

2% - 44 + 14 + 32 = 223

Source: Made Easy Mains Test series offline Test-1, Q.2 (c)

Each of the following arithmetic operation is correct in atleast one number system.
Determine the possible bases in each operation.

142
() 3441 + 4235 = 7676 @) - =16
(iii) 23 +44 + 14 + 32 =223 (iv) 21 x16 =366
302
(v) o0 12.1 (vi) J51 =6

Q.5 (a) (ii)
(i) Find the minimal sum of products (SOP) expression of the ToHOWING DOV

function f(a, b, ¢, d) r
fa, b, c, dy = abc + abd + a'be’ + ed + bd

where a', b, ¢’ and d’ are complements of variables a, b, ¢ and d rcspectivel};



Source: Made Easy Mains Test series offline Test-1, Q.3 (c) (ii)

Consider the Boolean expression F(A, B, C, D) = ABD+ ACD + ABD + ABC. If
input combinations ABCD = 0101, 1001, 1011 are don’t cares, then determine the

simplified expression of F?

Q.5 (b)
W A 45 digit and a 31 digit voltmeter on 10V range are used for voltage measure-
ments.
(1) Find the resolution of each meter.
- (i) How would the reading 0-7582 be displayed on these two meters ? 12

Source: Made Easy Mains Test series offline Test-9, Q.5 (e) and Made Easy Theory book
Measurements Ex. 10.3 (Page 284)

A 4% digit voltmeter is used for voltage measurements:

() Find its resolution.
(i) How would 12.98 V be displayed on a 10 V range?
(iii) How would 0.6973 be displayed on 1 V and 10 V ranges?

1
m A4 > digit voltmeter is used for voltage measurements.

(i) Find its resolution

(i) How would 12.98 V be displayed on 10 V range?
(iii) How would 0.6973 be displayed on 1V range?
(iv) How would 0.6973 be displayed on 10 V range?

Q.5 ()

. A 'f 00/5A, 50Hz current transformer at its rated load of 50VA has an iron loss of
e M : and a magnetizing current of 8 A. Calculate the ratio error and phase angle
120 when rated output is supplied to a meter whose resistance is 0-4€2 and inductance
yu is 0-7mH. 12

Source: Made Easy Mains Workbook, Q.34 (Page 120)

At its rated load of 25 VA, a 100/5 A current transformer has an iron loss of 0.2 W
and a magnetizing current of 1.5 A. Calculate its ratio error and phase angle when supplying rated output
to a meter having a ratio of resistance to reactance of 5.



Q.5 (d)(i)

S.(d) 5V

.“1/15' B, '|Zexa
W e P v
3 D,
SV 7]

(1) For the circuit shown in the above figure using ideal diodes, find the values of
the voltage ¥ and current f indicated in the figure. 6

Source: Made Easy Prelims Test series offline Test-12, Q.3

Consider the circuit shown in the figure below:

-
D, Yh
1Ve <] oV,
D2
iVo—k—

It the diodes D, and D, are ideal, then the value of V, and I, are respectively

Q.5 (d)(ii)

+ 12V

5-6 KQ2

= X &y i

2-4 KQ

- 10V

(i1) For the circuits 1n the above figure assume that the transistor have very large
. Some measurements have been made on these circuits, the results are
indicated in the figure. Find the values of the voltage V. 6



Source: Made Easy Mains Test series offline Test-14, Q.1 (d)

In the circuit shown below, determine the voltage gain of the transistor amplifier.
(Take B =100, V= 25 mV and draw the ac equivalent circuit).

+10V
R.=3k&

Rz =100 kQ

Q.6 (b)

Py act Py THrEE-VOLUnIS I seer= = o - |
ent tost bY ) .

. nu SR el ey AC mains is 200V, across thc_ non uqdu ;

| S D 5 nsisting of resistance (R} an

readings were obtaine

je 110V, across the load coO

resisiance  of _IGQ
inductance(L) 18 120V N
alculate the power supplied to
alate the inductive reactance (X7,

the load.

' - 20
y and resistance (R) of the load.

(1) C
(i) Cale

s

Source: Problem solved in Made Easy Classrooms




Q.6 (c)

[1t)  damuaess

6.(c)

= . s i = KQ‘
; fier shown in the figure, cc. r =100V
For the wm‘-““‘e“;‘]“frn :::,pzﬁi >.2KG. The transistor has B = mt‘; ‘“‘{-f;‘,c';:‘ TS
iy 'ﬁg‘a:a;;:) Calculat; the dc bias current Ig. ;fzth:en a(RpL)’ replace the
e st?au'rceh prid-x model, and find the values of R; an 20
: ith 1its 1= R -
Source: Made Easy Mains Test series offline Test-6, Q.6 (b)

For the JFET amplifier shown in the figure below has g, =2 mS, r, = 5 kQ and

1, = 30 kQ. If C.and C; are large and the amplifier is biased in the pinch off region,
findZ ,A,=V,/V,and A, =1i,/i.

+Vop

s Uy

J_C? R, =2KkQ

[20 marks]




Calculate the reading of v T

() Moving coil voltmeter 18 bt e

11)/Moving iron voltmeter

L R R B
W 0-5 Sin wr
0 4 2n c::
when these voltmeters are measuring the voltage of the waveform shown in the

fi ]
1gure 20

Source: Made Easy Mains Test series offline Test-3, Q.5 (b)

Determine the rms value of the waveform. If the current is passed through a 9 Q
resistor. Find the average power absorbed by the resistor.

i(Amp)
3
101
0 = f(Sec
2 4 6 8 10 fsec)
-10+
Q.7 (c) (i)
- wr £2TTTTT TS mmaw sesiapeassawE. I
(1 xplain the Barkhausen criterion for an oscillator circuit. How will the

oscillator circuit’s performance be affected if the Barkhausen criterion falls
below 1, or goes much above | 2

J 8



Source: Made Easy Theory book Analog Electronics (Page 297)

Summing junction

Yin=0 Vi Amplifier v Amplifier v
+ = Output = Output
=
Feedback Feedback
v circuit i Vg Ve circuit § Vg

.Qc.

Figure-13.1: Oscillator block diagram
In the block diagram of Fig. (13.1),

VG' =Vt Vi,
vy = Av,
Vi=Bv
using these relationships, the following equation is obtained:
Vo A
Vi 1-4
However, v, = 0 and v, # 0 implies that,
Ap =1 (13.1)

Expressed in polar form

| AB=1.0° or 360° .(13.2)

Equation (13.2) gives two requirements for oscillation:
. the magnitude of the loop gain AB must be at least 1, and
. the total phase shift of the loop gain AB must be egual to 0% or 360°.

The condition given by equation (13.2) is known as Barkhausen criterion.

Q.8 (a) (i)

(1) Write a program in any programming language to sum of the following series
up to N terms :
+2:08+i4+15+
where NV = factorial of M. 1

Source: Made Easy Mains Test series offline Test-9, Q.2 (a)

Write a C program to find the sum of sin x series:

x3 x° x?’ x9 xl]

Y-t - =t
3t 50 7t 9t 11!




Q.8 (c)

network. 7 1% _
8.(¢)

R, 100 KN R.2Z 12KQ

=
.

R, % 100 KQ Ry

i

(i) Common emitter (CE) am lifier shown in the figure has voltage gain 400 when
R

= Jiv 1s brought through negative feedback by adding resistor Rp.
Find t({lcsvtg?ulg gf' :cszsi ;torgR £ using %gedback concepts so that final voltage gamlllsi
equat to 200.

11 - " di & m the tsamem
ii) Notall “zener” diodes breakdown m the exac
4 lEririci le of zener breakdown, while other opcrate on

diode types
How do the temperature coefficients of these two zener G
cgema:;a?c“:.PAgoyou able to digcem whether a zener diode uses one principle or the

other just from its breakdown voltage rating ? Justify your answer. 10

anner. Some operate on the
the principle of avalanche

Source: Made Easy Mains Test series offline Test-12, Q.1 (c)

A Silicon npn transistor operated with self bias gives V. ,

=5V, I, =2mA for
V--=10V and R =2 kQ. If B for the transistor is 50, V. = 0.7 V and stability factor

S is 5, then determine the values of biasing resistors R,, R, and R,.

T+Vm =10V

ng RC= 2 k.Q
[.p=2mA

Rzg R,
il







