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1. Which one of the following commutated converters is working on the principle of natural
commutation?
(a) Series-parallel commutated converter
(b) Series commutated converter
(c) Parallel commutated converter
(d) Line commutated converter

Ans. (d)
2. In a single-phase full-wave controlled rectifier circuit with midpoint configuration, two

SCRs (M-2) and

(a) an autotransformer with centre-tapped secondary windings are employed

(b) a three-phase transformer with centre-tapped secondary windings are employed
(c) a single-phase transformer with centre-tapped secondary windings are employed
(d) a central tapping transformer with secondary windings are employed

Ans. (c)
3. The reverse recovery current of a power diode is 10 us and the rate of fall of current
is about 200 A/us. What is the storage charge?
(@ 10 mC (b) 100 mC
(c) 400 mC (d) 40 mC
Ans. (a)
1 1
Q/:{: EXIRme,, = §X2000X1OMS =] 10 mC
4, The advantageous feature of AC drives with a current source DC link converter is
(@) speed setting range up to 1 : 100
(b) high degree of motor protection
(c) reduced costs
(d) control structure more simple
Ans. (b)
5 When an AC main is ON, the rectifier circuit will supply the power to the inverter as well
as to the battery, therefore, it acts as a
(@) UPS system (b) power conditioner
(c) static switch (d) rectifier cum charger
Ans. (d)
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6. Based on the use of resonant tank, the resonant converters are classified as
1. resonant DC link converters
2. resonant AC link converters
3. resonant switch converters
4. load resonant converters
Select the correct answer.
(@ 1,2, 3and 4 (o) 1, 2 and 3 only
(¢) 1, 2 and 4 only (d) 2, 3 and 4 only
Ans. (a)
7. If resonant elements are added to the DC-DC converters, then the resulting converters
are known as
(a) semiconductor devices (b) resonant switch converters
(c) component inductances (d) multi-resonant switches
Ans. (b)
8. The resonant technique processes power in sinusoidal form. The power switches are often
turned off under
(@) minimum current (b) zerocurrent
(c) highcurrent (d) device current
Ans. (b)
9. DC to DC converters basically consist of two conversion stages, namely
(a) DC to AC resonant inverters and AC to DC rectifier
(b) AC to DC resonant inverters and DC to AC rectifier
(c) DC to AC converters and AC to DC rectifier
(d) AC to DC converters and DC to AC rectifier
Ans. (a)
DIRECTIONS: Each of the following SIX (06) items consists of two statements, one
labelled as ‘Statement (1)’ and the other as ‘Statement (Il)’. You are to examine these two
statements carefully and select the answers to these items using the codes given below:
Codes:
(a) Both Statement (I) and Statement (ll) are individually true and Statement (ll) is the
correct explanation of Statement (1)
(b) Both Statement (1) and Statement (Il) are individually true but Statement (Il) is not
the correct explanation of Statement (1)
(c) Statement (l) is true but Statement (Il) is false
(d) Statement (I) is false but Statement (Il) is true
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10. Statement (I): If the capacitance of an overhead line is high, the line draws more charging
current, which compensates or cancels the lagging component of load current.
Statement (ll): The resultant current flowing in the line is reduced.

Ans. (a)
11. Statement (I): Voltage control and reactive power control are interrelated and need to

be considered together.
Statement (I1): The voltage variation at a load is an indication of the unbalance between
the reactive power generated and absorbed by that load.

Ans. (b)

12. Statement (1): BIBO stands for Bounded Input Bounded Output. The meaning of the
word ‘bounded’ is some finite value.
Statement (ll): A system is said to be stable, if it follows BIBO principle, i.e., every
bounded input produces bounded output.

Ans. (b)

T

" STABLE AnD UNSTABLE SYSTEM

BIB0 Goltsda & 3 the oubput of sychun is it oy
beundud ﬂfm Jinids Uc-'r hound.d Jh;)u}’ j__jt_hm S\L}fgilm vl
be <tabl. U |

= .B;DLLﬂfild Cignal & f.f e magnitude aﬁ Srqnaﬂ ta funils
qu 19 Cl_ld +o é( ‘: &,w} 5

Eﬁ' &n‘t dc . .ath s?n(ﬂ etr.
MADE EASY Class Notes

End of Solution

13. Statement (I): Insulation resistance falls with increase in temperature; in some cases,
there is a marked decrease in insulation resistance.
Statement (Il): The resistivity of the insulator is considerably lowered in the presence
of moisture.

Ans. (d)

End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




lectrical
ESE 2025 | cngincerng

Preliminary Exam | EE

14. Statement (I): A computer’s control unit does not perform any actual processing of jobs,
but acts as the central nervous system for other components of the computer systems.
Statement (l1): It obtains instructions from a program stored in main memory, interprets
the instructions and issues signals causing other units of the system to execute them.

Ans. (a)
15. Statement (1): The resistivity of ferrites is very much higher than that of ferromagnetic
metals.

Statement (11): The ferrites are chemical compounds and electrons in them are subject
to restraint of valence forces.

Ans. (a)
16. Which one of the following power plants is suitable for supplying peak loads?
(@) Nuclear power plant (b) Steam power plant
(c) Hydropower plant (d) Gas turbine power plant
Ans. (c)
17. The specific rotational speed (N,) for a water turbine is
NyF AN
(@) 2% (0) 125
NP PN
(c) 125 (d) 1225
where, P, is output in metric hp
N is actual rotational speed of the turbine
H is effective head in metres
Ans. (c)
18. A steam power station of 100 MW capacity uses coal of calorific value of 6400 kcal/

kg. The thermal efficiency of the station is 30% and electrical generation efficiency is
92%. When the coal station is working at full load, the coal required per hour will be

nearly

(a) 38.3 tonnes (b) 48.7 tonnes

(c) 54.7 tonnes (d) 64.3 tonnes
Ans. (b)

Coal calorific value in kd/kg
= 6400 x 4.186 = 69790.4 kJ/Kg
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Heat input required for 1 hour
=100 x 10% x 3600 = 3.6 x 108 kJ
With efficiency of Balr and general:

: 3.6x10°
Heat input = ———— = 1.304 x 10° KJ
P = 03092 )
1.304x10°
M f | (kg) = ———— =487t
ass of coal (kg) 567904 onnes

End of Solution
19. The insulation resistances R, and A, of a live 2-wire network are measured by earthing

each main in turn through a milliammeter in series with a high resistance r. When the
supply voltage is 500 V, the values of r = 20000 Q, i; = 1 mA and i, = 0.5 mA, the
insulation resistances R, and A, respectively are

(@) 0.47 MQ and 0.28 MQ (b) 0.94 MQ and 0.28 MQ

(c) 0.47 MQ and 0.47 MQ (d) 0.94 MQ and 0.47 MQ

Ans. (d)

20. The advantages of supercritical steam power plants are
1. low grade fossil fuels can be used
2. NO, emissions are completely eliminated
3. SO, emissions are reduced and complete burning of coal occurs
Which of the above advantages are correct?
(@ 1 and 2 only (o) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

Ans. (b)

End of Solution

21. A 3-phase, 10000 kVA, 11 kV alternator has a sub-transient reactance of 8%. If 3-phase
short circuit occurs at its terminals, the fault power will be nearly

(@ 125 MVA (b) 135 MVA
(c) 145 MVA (d) 155 MVA
Ans. (a)
10
008 = 125 MVA

End of Solution
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22. The operating time t of a static time-current relay is
M KM
@ kg ®©)
M KM
© Ky @ i

where, M is time multiple setting,

I is multiple of tap current

1, is multiple of tap current which pickup occurs
n is characteristic index of the relay

K is design constant of the relay

Ans. (b)

23. A uniformly distributed load on a 1 A/m length, 500 m is rated at 220 V. The distributor
is fed from one end at 220 V. If the loop resistance is 2 x 10 Q/m, the voltage drop
at a distance of 400 m from the feeding point will be

(@ 52V (b) 42V
(c) 3.4V (d) 2.4V
Ans. (d)

2
V= Hi(Lx—x—]
2

2
2x107° ><1(500>< 400 — 4020 J: 2.4V

L I

|
I
[ x | x
1
f

I

2
F')(A\/)x = Hi|:LX—x?:| =24V

24, Which one of the following distributors is having greater reliability and better flexibility?
(@) Ring main distributor (b) Tree distributor
(c) Radial distributor (d) Tapered distributor

Ans. (a)
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25. An existing DC three-wire system is to be converted into a 3-phase, 4-wire system by
adding a fourth wire equal in cross-section to each outer wire of the DC system. For
the same supply and load voltages to neutral and balanced conditions, the extra power
at unity power factor that can be supplied by the AC system will be

(@) 40% (b) 50%
(c) 60% (d) 70%
Ans. (b)
3 wire DC system:
Ii(R)
v
Neutral l
v
Ii(R) i

Assume load is balanced no current through neutral
Power supplied =2 V - I, = P,

Power loss, W, = 2~l12/?
2.I°R
% power loss = 2\/1[ %100 ()
1
3-¢ 4, wire DC system:
(R) I
(R I
(R) I, [ 14
Y%
v
Neutral l Y

Neutral does not carry current due to balance
3-¢ power supplies, FP,=3V -1,

Power loss, W, = 3-I2R
3-I3R

% power loss = 3\/? %100 (i)
2

% power loss is equal

2.I°R  3-I3R

v, ~ 3V,
I =1,
P 3VI, 3

2 == _
P =2v, 2 - 18
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= P,=(P) x 15 = (1 + 0.5)P,
Extra power supplied of UPF is 50%

End of Solution

26. Which of the following statements are correct for load flow?
1. Bus admittance matrix is the most economical from the point of view of computer
time and memory requirements.
2. The mathematical formulation of the load flow problem results in a system of non-
linear equations.
3. In a power system, each node or bus is associated with four quantities.
Select the correct answer.

(@ 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1, 2 and 3
Ans. (d)
27. Fixed and semi-fixed costs being independent of the amount of energy generated are
also called
(a) generating costs (b) operating costs
() running costs (d) standing costs
Ans. (d)

a di
28. R, L and C in an SCR circuit meant for protecting against F\t/ and Flt are 4 Q, 6 pH

and 6 pF respectively. If the supply voltage is 300 V, the maximum permissible value

of ﬁ is
at
(@) 30 x 108 A/s (b) 40 x 108 A/s
(c) 50 x 108 A/s (d) 60 x 108 A/s
Ans. (c)

di
v max — L i
= (G,

o di
6x107% =
X (dt)max

50 x 10% A/sec

300

&)
dt max

End of Solution
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29. A 3 kV, 750 A power electronics circuit has thyristors with 800 V and 175 A rating. If
the derating is of 25%, the number of thyristors in series will be

(@ 8 (b) 7
(c) 6 (d) 5
Ans. (d)

DRF = 1 - string efficiency

Total string voltage
ng x (Individual voltage rating of each SCR)

string efficiency =

3
075 = — X107
ng x0.75x 800
n,=5
30. Depending on the design principles used, gating circuits are very essential to direct

(a) firing pulses to each transistor in an appropriate region of the supply cycle
(b) pulse distribution

(c) firing pulses to each thyristor in an appropriate region of the supply cycle
(d) synchronization of thyristor

Ans. (c)

31. A mathematical abstraction to represent or model the dynamics of a system utilizes three
types of variables called
(@) time, frequency and amplitude of the input
(b) input, output and time
(c) input, output and state variables
(d) input, output and frequency

Ans. (c)

32. If it is possible to transfer the system state from any initial state x(f,) to any other desired
state x() in specified finite time by a control vector u(), the system is said to be
completely
(a) stable (b) observable
(c) state controllable (d) unstable

Ans. (c)
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33. If every state x(t,) can be completely identified by measurements of the output y(1) over
a finite time interval, the system is said to be completely
(a) state controllable (b) observable
(c) unstable (d) stable

Ans. (b)

34. If the output voltage in autotransformer is less than the input voltage

(a) the load current is more than the input current
(b) the load current is less than the input current
(c) the load current becomes zero
(d) the input current becomes zero

Ans. (a)
LV side is high current side
N Vil = Vol

W 7 u
: L{ﬁu@ Tduclim

Ty

MADE EASY Class Lecture
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35. The maximum field circuit resistance (for a given speed) with which the shunt generator
would just excite is known as its
(a) series field resistance (b) critical field resistance
(c) shunt field resistance (d) load field resistance

Ans. (b)

MADE EASY Class Lecture
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36. The speed at which the rotating magnetic field revolves is called
(a) asynchronous speed (b) synchronous speed
(c) constant speed (d) variable speed

Ans. (b)

MADE EASY Class Lecture

37. A shunt generator is rated at 240 V full load. At no load, the voltage is 252 V. The voltage
regulation will be

(@) 5% (b) 6%
) 7% (d) 8%
Ans. (a)
%V.R. = £V 100
V
252 — 240
= - 1 = Oo
570 x 100 5%

, 'Ubl*ﬂﬂt’ p"h]"l__ﬂﬂti_l?_[_"\:_" »
VR, = M xloo = requlation 'down’
VL

= Var- Ve xijo0 =2 regulation "'up’.
Ve

= Change in H-rm‘na.l..uoﬂagp when e loacl iS +howWD oLt

MADE EASY Class Notes
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38. When a compound generator has its series field flux aiding its shunt field flux, the
machine is said to be
(a) differentially compound (b) cumulative compound
(c) series machine (d) shunt machine

Ans. (b)

MADE EASY Class Lecture

39. The load torque developed by synchronous motor at which the motor pulls out of the
synchronism is called
(a) breakdown torque (b) starting torque
() pull-intorque (d) maximum torque

Ans. (a)
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40. A 6-pole, 3-phase induction motor is connected to a 50 Hz supply. If it is running at
970 r.p.m., the slip will be
(@ 3% (b) 4%
(©) 5% (d) 6%
Ans. (a)
1000 - 970
%S = ———x100 = 3%
*S= o0 3%
120xf 120x50
Ny = P 5 = 1000 rpm

SNz 120 f _ Zoco PM

. Sococo -5

1 i
= F{=1=1=]

MADE EASY Class Lecture

41. The stator of a 3-¢ induction motor has 3 slots per pole per phase. If the supply frequency
is 50 Hz, the speed of the rotating stator flux will be
(@) 800 r.p.m. (b) 1000 r.p.m.
(c) 1200 r.p.m. (d) 1500 r.p.m.
Ans. (d)
Given, slots/pole/phase,
f=50 Hz (No. of poles not mentioned)
For 3-phase winding slot/pole
=9
If P =2 slots = 18

P =4 slots = 36

P =6 slots = 54
As per options 2 poles not possible
Next possibility is 4 poles
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36 slots, 4 poles is a standard
For 4 poles, Ns = 1500 rpm

7AS§'un 2p, sofly 4ap 50”5/ &p, sotly-
: = looo

© Ny= 120F _ 3000 7IP™ N, = 500 N, b

As h:f.P : 1"“"":} A, N= 2775 N =147 7] N=

8 : 1500-1475 S-= C@O-"HS:

= ! 5: 1500 Pzl=ls]

MADE EASY Class Lecture

42. The graph between armature current (7.) and field current (7)) of a synchronous motor
for a constant load is called
(@) Z-curve (b) T-curve
(c) C-curve (d) V-curve

Ans. (d)

MADE EASY Class Lecture
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43. In salient-pole machines, the resultant air gap flux is increased as in a cylindrical rotor

alternator when armature reaction flux ¢, for y = 90°
(a) leading aids the field flux ¢, (b) lagging aids the field flux ¢,
(c) leading opposes the field flux ¢, (d) lagging opposes the field flux ¢,

Ans. (a)

= s 1 2 -

MADE EASY Class Lecture

End of Solution
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44, A stepper motor has a step angle of 10° and is required to rotate at 200 r.p.m. The pulse
rate of the motor will be
(@) 120 steps/s (o) 130 steps/s
(c) 140 steps/s (d) 150 steps/s

Ans. (a)

Given, step angle, o = 10°,
speed = 200 rpm
Pulse rate ‘steps/sec’ is to be calculated
_ 360 _ 360

No. of steps per rev = w10 - 36 steps/rev
200 10
- ——=—rev/sec
Rev/sec 0 -3 /
Stepsx@ _ Steps
Rev Sec =~ Sec

y
36><?O = 120 steps/sec

A Clock Example...

Step Angle is defined as the angular displacement of the rotor
in response to each input pulse
Resolution: Steps needed to complete one revolution

& =360 / Step Angle (or) 360/ a
2 Aliabdi
wm Steps / Rotation In a Clock, Seconds hand makes
Stepping Rate or Pulse Rate or Stepping Frequency (f): 60 Steps per Rotation
Déeﬁnes as, Number of Steps per Second (or) Pulses Per Second @ = 360/ 60 = 6°
Speed of Stepper motor (N): ;
motor (N): (RPS) Resolution = 360 / 6 = 60
lmﬂ I Steps] X [stem’ secﬂﬂd] = ‘Cl! 3601 xf Stepping Rate = 1
Speed of Stepper Motor N=af/360 Rps

: Speed= 6x1/6=1Rpm [Z
@} N=af/6 Rpm P B

MADE EASY Class Lecture

End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




Conventional Questions
Practice Programme
for ESE Mains 2025

orfiine || Live-oniine

Course includes
- Batches Started Mains Test Series (12 tests)

« Admissions Open From 15 June 2025

Note : Solo Mains Test Series is also available.

Scan to enroll

This course is offered in offline mode at Delhi Centre.

Key Features: . Duration: 300-350 Hrs
. Streams: CE, ME, EE, E&T

12,000 +GsT
?1F4 'g(:(,) d+ GsT For MADE EASY Students
or Qutsiders (Foundation, RIB and Mains Course)

@ Classes by senior faculties

Comprehensive coverage

@ Discussion on important questions .
Fee is same

Improvement of 'answer presentation’ for Offline & Live-online Batches

« Subjects already thought will be provided in
recorded mode.

@ Updated ESE Mains Workbooks

Mains Test Series is included

Delhi Centre : 44-A/1, Kalu Sarai, Near Hauz Khas Metro Station, New Delhi-110016 < Ph: 9021300500

MADE EASY Centres : Delhi | Bhopal | Hyderabad | Jaipur | Kolkata | Pune




=l ESE 2025 | oo

Preliminary Exam | EE

45, A four-stack VR stepper motor has a step angle of 1.8°. The number of its rotor teeth
will be
(a) 48 (b) 50
(c) 52 (d) 54
Ans. (b)
360
Step angle = (where m = no. of stacks, N = rotor teeth)
m-N.
360 360

m(step angle) 4x1.8

Step Angle = 3.6 Degrees

Phases = 4 %

or Teeth (N,) = ?

=360/4x(3.6)=25

- =

MADE EASY Class Lecture

46. The Fourier transform of unit step function u(t) is
y
@) u(t) & nd(w) (b) ult) & o
(c) ult) & md(w) + i (d) ult) & nd(w) - i
Jo jo
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Ans. (c)

MADE EASY Class Notes

47. Consider the following signals:
x,(1) = 10 cos(100mt); x,(1) = 10 cos(50mi).
If both are sampled at f, = 75 Hz, the sampled signals x,(n) and x,(n) are

(@) 10cos @n and 10cos @n (b) cos T and 2cos kil
3 3 n n

(©) COS(z—n)andCOS(Ej (d) oos(@n)andcos(&“n)
n n 3 3
Ans. (a)
x,(n) = 10cos| 100m—= e, %) n
75 fs
4t
= 10cos| —n
5"
= 10008(2n—%)n [If w, > 7 then cosw,n = cos[(2n — w,]n]
= 10cos@n
8

x,(N) 10003(5071 X 7_n5) n ie. Xg(t)|t:n7—s:%

2n
= 10cos| —n
5]
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End of Solution
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48. When the Fourier transform and inverse Fourier transform are similar but not quite
identical, then this symmetry leads to a property called
(a) proportional (b) multiplication
(c) convolution (d) duality

Ans. (d)

2 SIGHAL SYSTEM NOTES.pal

d S T

A ) ;’ZJT X (w) N
i X (1) i - _z
Y orelow) -
262 - =
_\f&w '}{U) PLE FT_\ FT WiK- | R ,
b ~ 2 1 : = :]_ 5 3w
5 kpne ~ton o ————
49. Consider H,(s) =( 11) and T = 0.1s. Using bilinear transformation, H(z) is
S+
0.0476 . 0.0476(1+ z)?
(@ 10.90482)2 (®) 1000487 2
0.0476 0.0476(1+ z 1Y
(© 1090487 ) (A AZ0.0048 72
Ans. (d)
Ho ()2 121 |y -2
_ Tz T et
H?Z2) =
1
-z T
{20 — +1}
1+z°
1+ 2717

[20(-z+1+27'F

({2 (1+27  _00022(1+z")?
(21-19771? (21)2(1 19 2_1) (1-0.904827")?
21
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Note: most apropriate answer is (d).

T b— -
2 SGNAL SYSTEM NOTES pelf

— -

nf?'?f_ I Bi lruas /rhanS}bmﬂ cl‘hong_

== y !
s ‘Tﬂansdvt d'unCﬁlQl‘) ‘g digita Nﬂk -
B E Hz) - Hesy '//_,. ?E}) |

4. 2 | 5% vy [s= 2 :\V
B — )1 )

-r—v—-r—v

5| Oh T of grolog kil 409 Vs, B
L find ﬂf ﬁ é%d@_%ﬂﬂL_ﬂﬂQﬂQ_ﬁﬁ B-LT: qssum
‘T:-als 7

Wez) - : &1 —Fl-

—%ijﬁﬁﬁn% LT & 1 & & S
MADE EASY Class Notes

50. Which one of the following systems can be represented by the given general difference
equation?
N N
=Y ay(n-k)+ Y bx(n- k)
k=1 k=1
(@) DFS (b) CFS
(c) LTI (d) LSF

Ans.

(2.113)
MADE EASY Study Material
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51. What is the convolution of the given two sequences?
x(n) = e , for all n-and h(n) = 3n? , for all n
(@) 3.521n° + 15 (b) 1.625n + 1
(c) 1.598 (d) 5.318n° + 2.654
Ans. (d)

wn) = x(n) = h(n) = gox(k)h(n—k)

Put n =

0) = ’gox(k)h(—k) = Y oK 3k

[

- Y e ek - 3Vn _ 5 g4
=, 2
Only option (d) satisfied.

32PM Mon Jun & see F4dlcm
2 SIGNAL SYSTEM NOTES pdf

A e

o 7T 7

—¥¥ :
,@ Corwolulion -

Yetn) = XU # L)

- ";w ')'Cr(k)'y}ﬁn"k)_

-0 L, i
52. For type-2 system with unit ramp input, the steady-state error e_, is
1
(@) = (b %
() O (d) L
1+K
Ans. (c)
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53.

Ans.

A transfer function of a linear time-invariant system is defined to be the ratio of the Laplace

transform of

(a) the output variable to the Laplace transform of the input variable under the assumption
that all the initial conditions are zero

(b) theinput variable to the Laplace transform of the output variable under the assumption
that all the initial conditions are not zero

(c) the output variable to the Laplace transform of the input variable under the assumption
that all the initial conditions are not zero

(d) theinput variable to the Laplace transform of the output variable under the assumption
that all the initial conditions are zero

(a)

T AAl .

2 5IGNAL SYSTEM MOTES. pdf
=~/

Trancju uncidn o custim == 4t {s difvud a3 aabo of

F_ loplaw %&‘U{M}ﬁm o o/p + anlau“r"&an:,(ﬂ:m}

o ilp “whin all” dnitial concliiory ar pun.”

L L L i L L

MADE EASY Class Notes

54.

Ans.

For a unity feedback control system, the forward path transfer function is given by

G(s) = SN . The position and velocity error constants for this system will be

(055 + 1)(s + 5)
respectively

(@) 2 and o (b) 2 and O
(c) 20 and (d) 20 and 0

(b)

___1
(1+0.58)(s + 5)
0

imGH = 2

s—0

lims(GH) =0
s—0

GH =

X
1l

PN
Il

End of Solution
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558 A system is described by the differential equation
dPolt) | . de(t)
3—~-+5—L+(t) = -
pre p () = nt) + 3r(t-2)
The transfer function of the system is
1+ 3¢ 1-3¢7%*
@ 7z 23 &) R —
35 —5s -1 3s° —5s5-1
1+3¢7% 1-3¢7*
©) 2z ras @) 22 g
35 +5s+1 35 +5s5+1
Ans. (c)

By applying Laplace transform
352C(s) + 5sC(s) + C(s) = R(s) + 3R(s) - &2

- s 1+3e*
R(s) = 3s® +5s+1
2s
~ Hs) = 12+38
3s5° +5s5+1
PM Mon Jun 9 ene
2 SIGNAL SYSTEM NOTES. pdf
FPage No.
34 of 262 L R T
L :
@u}_i d_i") + 4dy '!"55:{1) = ?dﬁjf/
= CUJ' olr ;
+ :
(+us+5) Y 1s
X(3)
H(S) = s
L - st 4+Ycts
. oL o H) = 0
' Q- o0 = 0
Aand 7!1056 /L!JJZ/L ,
./
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End of Solution
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56. The steady-state errors for type 1, type 2 and type 3 systems with parabolic input are
respectively

(@) infinite, constant value and zero  (b) constant value, infinite and zero
(c) infinite, zero and constant value  (d) constant value, zero and infinite

Ans. (a)

57. The Laplace transform of the function
ity =t e&
is
n! n!
(@) (s+ a)n+1 (b) (s- a)n—1
n! n!
(© (s+ a)n—1 (d) (s— a)/7+1
Ans. (a)

_.In
t”u(t) A Sn+1

tne—atu t # II_7
) (s+a)™

2 SIGNAL SYSTEM HOTES. paf

Fuqu.mu? thj, 3
I VI ™ ) =2 x(sra)- ]
Roc : QL‘?Aaﬁ o anth  (7+a) o RS( 5( )

(fx)f= 1 o« =-3
L 5+%

I\S‘e‘“'xmf . ¢’ i e
! 7 7 PEe <

2 SIGNAL SYSTEM NOTES. pdf

Sinw.t W) Qe T70.
Sn+weL

= - 3 ]

[+ uw) [n <" e

{ n:l':thL(?UL}n‘;C. on¥l
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End of Solution
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58. If any root of the characteristic equation has a positive real part or if there is a repeated
root on the jw-axis, the system is
(a) conditionally stable (b) limitly stable
(c) stable (d) unstable
Ans. (d)
59. Consider the unity feedback system given by
1
g = (s+1?
The phase margin is
(@ @ (b) 45°
(c) 120° (d) 180°
Ans. (d)
.
GH= —=,
(s+1)?
(DQC - O o il o
F,=180°+ 2 tan™" (0,;) = 180
60 For the system having open-loop transfer function G(s)H(s) = ___K__ the breakawa
- Y ¢ opeiens = S(s+2)(s5+93) y
point is nearly
(@) —0.245 (b) —0.785
(c) 1.585 (d) -3.345
Ans. (b)
K=—s® + 582 + 63)
aK
E =—(382+ 10s + 6) =0
10+ —
5o OHOTE | 76 s
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61.

Ans.

A carrier signal having 10 V peak amplitude is amplitude modulated by three different
modulating frequencies with peak amplitude levels of 2V, 3V and 4 V respectively. The
modulation index of the resultant complex AM signal will be nearly

(a) 0.44 (b) 0.54
(c) 0.62 (d) 0.72
(b)
Given carrier amplitude,
A, = 10V
Message amplitudes, An =2V
Ap =3V
Ag =4V
A
u = -2
1 Ac
A
u, = D = (G
2 AC
Am3
p3 AC

Resulant modulation index,

I}
=
—N

+
=
NN

+
=
ww

I}

o

(63}

wW
©

0

o

(@)}

N

Hy

rolave Als = (0,4,
TOTAL MoDULATION

’,5. .-'q y & ]
5 g,f"" \OLTAGE RELATIONS
currc i GHOP/DTAAE KR - oad

q\zj 4,;1.‘;..Jfr,f-+g¢_.’" Ve =Ve [ r-r%{ v
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62. An AC signal having constant amplitude of 10V, but variable frequency is applied across
a simple low-pass R-L circuit with a cut-off frequency of 1 kHz. If Ris 1 kQ, the value
of L will be nearly

(@) 130 mH (b) 140 mH
(c) 150 mH (d) 160 mH
Ans. (d)
R
"= onl
R 1x10°
L= = e = 0159
- onf ~ 2nx1x10°
L =159 = 160 mH
63. It is desired to design a microcontroller-based periodic signal generator with minimum

and maximum time period specifications of 125 ns and 100 ms. Then the system clock
frequency will be

(@) 8 MHz (b) 10 MHz
(c) 12 MHz (d) 14 MHz
Ans. (a)

End of Solution

64. An amplitude modulated amplifier has a radio frequency output of 50 W at 100%
modulation. If the internal loss in the modulator is 10 W, the unmodulated carrier power

will be
(@ 10W (b) 20 W
(c) 30 W (d) 40 W
Ans. (d)

Given that output power of modulated
Amplifier = 50 W

Internal loss = 10 W
Total power, P,=50 + 10 = 60 W
u=100% = 1
2
p=pP1+L
1
60=F|1+=
2
P, =40 W

End of Solution
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65. The maximum deviation allowed in an FM broadcast system is 75 kHz. If the modulating

signal is a single-tone sinusoid of 10 kHz, the bandwidth of the FM signal will be

(@) 140 kHz (b) 150 kHz

(c) 160 kHz (d) 170 kHz
Ans. (d)

Given, Af =75 kHz

f, =10 kHz
Bandwidth = 2[Af + 1 ]
= 170 kHz
A, |

Q. Fan M signal hawng forguency luvtatienaf 50wz, Finda,
with
th fm= Sknz

. D o O\

B =
= BE . yo o 200f+tm) = llOKHZ (ah fm-:.;,l
fm
| - Tf'»f_': _5{ —  2fm = 2X250: 500KHZ
MADE EASY Class Notes
66. The Peak Envelope Power (PEP) in suppressed carrier signal is
2 2
@ 2 o) &
2R, R,
2 2
(©) 3 (d) %
R, R
Where, Vp is peak signal voltage R, is load resistance.
Ans. (c)
2
Y%
Peak envelope power = R
L

MFINSRIYE BGTE™

7 Consider a radio transmission rated for 4 kW peak envelope power. Find the maximum allgable value of
modulation index, u for AM with tone modulation and transmitted power S, = 1 kW

DRI oo oo s g e s e e
MADE EASY Study Material

End of Solution
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67. An open-circuit noise voltage generator across a 100 kQ resistor over a frequency range
direct current 20 kHz at room temperature of 25° C will be nearly
(@ 49 uv (b) 5.7 uv
(c) 6.5 Vv (d) 7.3 pv
Ans. (b)
Given, R =100 kQ
Bandwidth, B = 20 kHz
T=25°+ 273 = 298° K
Noise voltage, V, = JAKTBR

Bottem an constant, K = 1.38 x 10723 Joule/Kelvin

V., = J4x(1.38x10)2 x (298) x (20x 10%) x (100 x 10%)
=57 pVv

1,24 An amplifier has a bandwidth of 4 MHz with 10
kQ as the input resistor. What is the rms noise
_voltage at the input to this amplifier if the room

Y ':_te_mperalure is 25°C ?

< @) 3512800 (b) 40.55 pV
< ‘e.{SLr (d) 14.62 pV

*

-

MADE EASY Study Material

68. A voice signal band limited to 3.4 kHz and pulse code is sampled at 8 kHz using 64
quantization levels. If ten such signals are time division multiplexed using one 5-bit
synchronizing word, the minimum channel bandwidth will be

[ESE-2023]

(a) 410 kHz (b) 520 kHz
(c) 430 kHz (d) 340 kHz
Ans. (b)
Number of signals, N = 10
fy = 8 kHz
L =64 n=26
Synchronization bits, a=>5
. , R,
Minimum channel bandwidth = >

R, = (N, + a)f
= [10 x 6 + 5] x 8k
= 520 kHz
Minimum channel bandwidth = 260 kHz (Option not matching)
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Note:
if binary sequence represented with full width rectangular pulses, then minimum channel

bandwidth = Rb = 520 kHz

-
Auesy 1o Messaqe siqnaih are multiblexed uding TOM Apeed

1Sampe s qbits
Pp=HMnf =loXq x§

\05% 8h
C Scanned by CamScanner
iy (8o + 1o 9 &

Ryp= BBXS
= 440 KbPS \/

‘ ‘
e ﬁ He commudalor (4 5%—:,;:_{' each Jlample & encoded
> With @biis find P % f.ﬂﬂ:‘hrorut'rahhm requeired =
7 5 exyra bids per each frame.

v i 1 exdra b4 por each Larnple
v iiiy Lol extra bits per each fmme.
L sol? 15
= > N=lo fo= covo ::;L i1y 15ample » 4ectabls

n=@8 1iframe 3 |oSamples
£ o= (Nnta)fe Lfmme - |pexdra bitd
& Bo =

. t1of Rp =90XSK

frne iy fiorge el B
e =450 kpbes
. R = @K X5K Q:.rj iSample — 8 bits

= 425Kers seximbid

L
L
L
'Y

L 11
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End of Solution
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69. Six analog information signals, each band limited to 4 kHz, are required to be time
division multiplexed and transmitted by a TDM system. The minimum transmission
bandwidth of the PAM/TDM channel will be

(@) 40 kHz (b) 32 kHz
(c) 24 kHz (d) 16 kHz
Ans. (c)
Given, N=6
Each message bandwidth,
f =4 kHz
fo = Nyquist rate = 2f = 8 kHz
Default, n =1 bit/sample

Rb = anS = 48 kHz
Minimum transmission bandwidth

= i = 24 kH
= > = Z
Q.22 Four signals each band-limited to 5 kHz are ¢
sampled at twice the Nyquist rate. The resulting &
PAM samples are transmitted over a single & Tz
ch after tigngr division multiplexing. The ;
al i transmission bandwidth of 2
Wt cha ould be equal to g
(@ 5k (b) 20 kHz 3
(c) 40 kHz (d) 80 kHz [ESE-2000] o
2
MADE EASY Study Material
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70. By applying the time-shifting property, what is the z-transform of the following signal?

z
A2 = 15
(@ x(n)= @)+ un+1) (b) x(n) = 3)" " uln + 1
(€) x(n) = (3)"*" - un-1) (@ x(n) = )"~ un-1)
Ans. (d)
-1
z
X(2) =
9= 15
() = —
T 1-37"
-1
3 un-1) =2
A
2 SIGNAL SYSTEM NOTES. pdf e
e aoy » Jup= xtz) - 1 2 For slus no chasye
( ' 92" n Rot -
< < 5 L
n-3) " =zx(z) . pA RoC|z> 2
-9z
71. The relationship between the unit step and delta function is
(a) [utt)at=38(t) (o) [8(t)at = r(t
(© [rt)at=r() (d) [8(nat = u(t)

Ans. (d)

sae

2 SIGNAL SYSTEM NOTES. pdf
7 - i
o ult) = f Fldz.

oy

.00
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72. Which one of the following time signals is said to be periodic with period Tp for which
the signal is advanced in time and hence it remains unchanged?
(a) Even (o) Odd
(c) Continuous (d) Discrete

Ans. (c)

2SIGNAL SYSTEM NOTES.pdf

idee] #w.wdic :é ,t'.f
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73. Consider a continuous-time system with input x(f) and output y(1):
1) = x(sin 1)
The system is
(@) causal (b) non-casual
(c) invertible (d) time-variant
Ans. (b, d)
Given system, Wt) = x(sin 1)
At t = m

A=m) = x[sin (-1)] = x(0)
For y(-m), the input x(0) is a future input
So, the system is non-causal
System also violates the time-invariance property.
So, the system is time-variant.
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74. In the Fourier series representation, the condition for the even symmetry is

@ x(t) = x(-1) (b) x(t) = —x(-1)
(c) x(t)= —x[l‘+ g] (d) x(t) = x(f+ g)

Ans. (a)
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75. Consider that the signal x,(t) = 10cos2r(1000)t + 5cos 2n(5000)t is to be sampled. The

Nyquist rate is

(@) 5 kHz (b) 10 kHz
() 15 kHz (d) 20 kHz
Ans. (b)

Nyquist rate

2f =2 x 5000 = 10000 Hz
10 kHz

2 SIGNAL SYSTEM NOTES. pdf

) aw) o SinUnt +  Ces (Tmt+30) 4=
rox d&trliumcq i Al
T Ny Raie - |4 teed/sec,

MADE EASY Class Notes

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




lectrical
ESE 2025 | cngincerng

Preliminary Exam | EE

76. The leakage current I, from collector to emitter with the base lead open in common-
emitter configuration is
(@ 100(1 + ﬁDC) (b) 100(1 + OcDc)
(C) 1@0(1 - BDC) (d) Ico(1 - (ch)

where, I, is leakage current from collector to base with the emitter open
o is DC current gain in common-base configuration

O is DC current gain in common-emitter configuration

Bpc is DC current gain in common-emitter configuration.

Ans. (a)
Ioeo = (1 + B)lgo

Comemnem Bose  — Te= o1 + Tceo

Te=«(Tp+Ic) + lcgo

( T, Li-«) = « Tg —+ Tcpo
( =X Tpa+ | .Tepo
[ |-t |-
( T(Eo = | Tcea

|2 |
: L
. Lommun. (ollechar ' _(C c

f 1e
{ o—-
2

-
I

|

|
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77. Which one of the following represents the level of energy of the valence electrons of
an atom bound under the effect of electromagnetic force between the electrons and
nucleus?

(@) VB (b) CB
© E; (d) EB

Ans. (a)

VB (Valence band)

End of Solution

78. Ripple is the variation of output voltage about DC which is
(@) quite small in a half-rectified wave
(b) same in a half-rectified wave
(c) quite large in a half-rectified wave
(d) same in a full-rectified wave

Ans. (c)
Quite large in half rectified wave.
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79. The rise time of certain amplifier is 35 ns. What is the approximate bandwidth of the
amplifier?
(@) 10 MHz (b) 35 MHz
(c) 28.5 MHz (d) 1 MHz
Ans. (a)
0.35
tf = —
BW
BW = O'35: s = 10 MHz
i, 35ns
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80. For JFET, Ingg = 6 mA, V, = 4.5V and V4 = -2 V. The value of I, will be nearly

(@ 0.9 mA (b) 1.9 mA
() 2.7 mA (d) 3.7 mA
Ans. (b)

2
YA ; [ _@J
D DSS VP

2?2
= T
GMA[ _4.5]

\/ ( trcnofer

i { ChoeratdersHes

\
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End of Solution
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81.

Ans.

If the feedback network is purely resistive, then negative feedback is introduced as
feedback voltage V, and output voltage V_ are in phase, and such amplifier is called
(@) summing amplifier (b) inverting amplifier
(c) non-inverting amplifier (d) integrator amplifier

(c)

Non inverting amplifier.

MADE EASY Class Notes

End of Solution
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82. Which one of the following amplifiers transmits the input to the output terminals and is
used as a buffer amplifier?
(@) Common-emitter amplifier (o) Common-base amplifier
() Common-collector amplifier (d) Common-source amplifier
Ans. (c)
Common collector amplifier is called emitter follower.
Common collector amplifier as buffer.
{
C
¥# L
( L Closed IUOP F‘MHH“"_)
(
{
(
(
{
L}
(
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83. In the low-frequency range, the gain is influenced by the coupling capacitor C_. The
amplifier behaves like an
(a) R-C high-pass filter (b) R-C low-pass filter
(c) R-C all-pass filter (d) R-C notch filter
Ans. (a)
R-C high pass filter.
< . mpU_Hev I, v L7 e -
&l (I)A: L.‘[ o-L ‘\ Ffliz)tw‘ ) L_(D_L(-‘_-r SL‘]
[ (W o e ———— Cc 2 c.:—ﬁrs <
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Yous ‘}*‘“‘”‘rfj : Ce 2 (c (n T ! EL‘-}%' fres
™ Vo / ! "p;‘w.
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’LL; = ;H — L 3
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84. The word ‘hybrid’ in h-parameters indicates that
(@) the units of four parameters are same
(b) the units of four parameters are hybrid and do not belong to one physical quantity
(c) the parameters are used in transmission line theory
(d) the parameters are used in different types of amplifiers

Ans. (b)
The units of four parameters are hybrid and do not belong to one physical quantity.
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85.

Ans.

An amplifier has an open-loop gain of 1000. This gain varies by +100, and feedback
is introduced to ensure that the voltage gain varies by not more than +0.1%. The gain
with feedback A, will be

(@ 5 (b) 10
(c) 15 (d) 20
(b)

A = 1000

9A = 10% of A
9A; = 0.1% of A,

0A
A 10
1+ AB==—=—=100
A= SA 701
Ar
A 1000
A= =——=10
Fo 1+ A8 100
( a/ bbg a
: = fe= R __
( | +R
( difjesakiel o f
L 3 —
AR MR+ ) 4 pf)
L R 1+ pp)*
L df N f
L [1—+ ¢
{

P
Y ”"j :
('a'l’ ip n
R . N
-
(d'll\r-lch f&!._ I: QE = | 3 -",I:f" ) =
ol st B E [+ Re) ﬂr—'
m
2 e = | ] Af yo R ) N
Pe (1+pp)*  p
BT —— :
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End of Solution
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86. In L-C oscillators, radio frequency choke (RFC) is used

) to produce high frequency

b) to provide stability to oscillator
) to prevent high-frequency current flowing through the power supply
) to provide positive feedback

Ans.

MADE EASY Class Notes

End of Solution
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87.

Ans.

A sinusoidal oscillator is an amplifier with

(a) negative feedback and does not require any input

(b) negative feedback and does not require any active device
(c) positive feedback and does not require any input

(d) positive feedback and does not require any active device

= o L &=

(c)

Positive feedback and does not require any input.
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88. The output signal of an op-amp with a slew rate of 2 V/us has a maximum value of 10
V. The maximum frequency for undistorted output voltage will be nearly
(a) 32 kHz (b) 36 kHz
(c) 42 kHz (d) 46 kHz
Ans. (a)
V)= Ag V,, sin ot
SR. = dc‘;o = AV, cosoto,
SRIma>< = AF Vm (Dmax
[ SR SR
M 2nAV, 21V ma
3 2V
107® x2x3.14x10
= 32 kHz

(fm'-"-’ﬂ' _____L[g 20 l ‘.r'{
29 PEVm
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End of Solution
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89. Non-inverting amplifier with feedback exhibits the characteristics of the perfect
(@) currentamplifier (b) voltage amplifier
(c) current-to-voltage converter (d) voltage-to-current converter

Ans. (b)

Non-inverting amplifier with feedback exhibits voltage amplifier.

MADE EASY Class Notes

90. For a 12-bit A/D converter of an input clock frequency of 1 MHz, the maximum conversion
required time will be nearly
(@ 2 ms (b) 4 ms
() 6 ms (d) 8 ms
Ans. (a)
Given : n=12
Max. possible count = 271
=211 = 2048
Maximum conversion time
= 2048 x 1 psec
=~ 2 msec
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91. The output voltage of LVDT is 1.5 V at maximum displacement. At a load of 0.5 MQ,
the deviation from linearity is maximum and it is £0.003 V from a straight line through
origin. The linearity at the given load will be

(@ +0.1% (b) +0.2%
(c) £0.3% (d) £0.4%
Ans. (b)

% Wiy — Maxmum deviation 100
Maximum output voltage

_ (0.003 Volts)><1OO _ 0.2%
1.5 Volts

g = mm;muwfw'
e 1 e
Ji | gk W

2 0-002

um—

of = -/ a — ’ /
e
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92. Force-summing devices are used
(a) to add different forces
(b) to convert the applied force into displacement
(c) to measure forces
(d) to convert the displacement into force

Ans. (b)
Converts the applied force into displacement.

MADE EASY Class Lecture

98. Which one of the following can act as inverse transducer, when a voltage is applied across
its surfaces?
(a) Electrical resistance potentiometer (b) LVDT
(c) Capacitive transducer (d) Piezoelectric crystal

Ans. (d)
Piezoelectric crystal

MADE EASY Class Lecture
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94. What is the full form of the following expression?
Y = TIM0,1,3.4)
(@) (A+B+C)A+B+C)A+B+C)A+B+0C)
(b) (A+B+C)A+B+C)A+B+C)A+B+0C)
) (A+B+C)A+B+C)A+B+C)A+B+0C)
(d) (A+B+C)A+B+C)YA+B+C)A+B+0C)

Ans. (a)
Given expression
Y = TIM(O, 1, 3, 4)
Given expression is in minterm form.
Drawing the K-map of the above expression :

(B+C) (B+C) (B+C) (B+C)

Al O 0 0
0 1 3 2

Al ©

4 5] 7 6

Writing the minterm expression :
Y= (A+B+C)A+B+C)A+B+C)A+B+C)

95. Which one of the following operators replaces certain statements of the if-then-else form
in C/C++7
(@) , Operator (b) * Operator
(c) & Operator (d) ? Operator

Ans. (d)

Ternary (or) conditional operation (7 :) is used to specify the conditional selection
operation (if stmt).

End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




lectrical
ESE 2025 | cngincerng

Preliminary Exam | EE

96. The necessary steps that the processor has to carry out for fetching an instruction from
the memory and executing it, constitute
(@) aninterrupt (b) an addressing
(c) an instruction cycle (d) a control signal
Ans. (c)
read the instructions
from the memory
Execution ) €xecute the
Cycle instruction
"Instruction Cycle"
97. The total storage capacity of a floppy disk having 80 tracks and storing 128 bytes/sector
is 163840 bytes. How many sectors does the disk have?
(@) 18 (b) 16
(c) 14 (d) 12
Ans. (b)

# tracks y #sectors y #bytes
disc track sector
163840B = 80 * x * 128B

Disc capacity =

_ 163840 _
10240

End of Solution
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98. Which one of the following buses is used to control the access to and use of data and
address buses by various units which share the bus in a computer system?
(a) Data bus (o) Address bus
(c) Power bus (d) Control bus

Ans. (d)
Control Bus : Group of various control and timing signals for operations of CPU like
Read, Write.

*  Darta Dus:
Purpose: it is used to transfer data between processor, memory & ifo devices
Length: It is of 8 bits in length for 8085
Direction: Data bus is bidirectional.
Note: there is no separate data bus in 8085, the lower order address lines can be used
either as address or data bus, using a signal known as ALE- address latch enable
If ALE = 1; All 16 lines are used as address lines.
ALE = 0; Ajs— Ag - Address Bus
AD7— ADg Data bus( Multiplexed Address/Data Bus).
* Control bus: It is group of different control, timing & status for various operations of the
processor
It doesn’t have any direction as every signal is performing different task
Ex, RD, WR, ALE

MADE EASY Study Material

99. If at time £,, the address from which data is to be retrieved is placed in MAR and at
time t,, the required data is available in MDR, the elapsed time (f, - t)) is called
(@) cycle time of the memory (b) write time of the memory
(c) read time of the memory (d) access time of the memory

Ans. (d)

Access time of the memory/memory access time. After the address is placed on
address bus, the time required to retrieve data from memory and place on data bus.

After the address is placed on to the address bus through MAR-Memory addres register and the data
retrived on to the data bus and loaded in to MDR i.e memory data register.
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100. In TFT LCD monitor, TFT stands for

(@) Thick Film Transistor (b) Thin Film Transistor
(c) Time Film Transistor (d) Through Film Transistor
Ans. (b)

TFET : Thin film transistor

End of Solution

101.  Which one of the following is the low-level software that schedules tasks, allocates
storage, and handles the interface to peripheral hardware?

(a) DMA (b) CPU
(c) 1/O device (d) Kernel
Ans. (d)
“OS” is responsible to allocate the hardware resources efficiently among the user
programs.

End of Solution

102. Which one of the following is used for generation of an accurate time delay for event
counting, rate generation, complex waveform generation applications?

(a) Programmable timer/counter (o) DMA controller
(c) Match coprocessor (d) Programmable interrupt controller
Ans. (a)

Programmable timer/counter. For example : 8253/8254.

8253/54-ProgrammableTimer/Counter

» Used for applications which require timing and
counting operations

» Ex: Real time clock, Event counter, Square and
complex waveforms generator and to measure
delay between external events

» Has 3 timers/counters-T0,T1,T2
» 24 PIN IC, +5V DC Supply

MADE EASY Study Material
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103. The wrapping-up of data and functions into a single unit is known as

(a) encapsulation (b) abstraction
(c) inheritance (d) polymorphism
Ans. (a)

Encapsulation is a fundamental concept in OOP where data (variables) and the methods
(functions) that operate on that data are bundled together into a single unit typically
a class.

End of Solution

104. Which one of the following file operations is used with random access files to first position
read/write pointer to a specific place in file so that the data can be read from, or written
to that position?

(a) Read (b) Write
(c) Seek (d) Set attribute
Ans. (c)

Seek operation moves the file pointer also called the file offset to a specific byte position
in the file. This allows random access instead of reading the file sequentially.

End of Solution

105.  Which one of the following not only translates the code into machine language but also
executes it?

(@) Interpreter (o) Linker
(c) Loader (d) Compiler
Ans. (a)

Interpreter : Converts high level lanaugage to machine level language but line by line
exeuction, i.e., result can be seen.

Softwares:

Compiler: converts HLL to machine level language, where entire program is converted at a time
Ex; Turbo C, XLC, Javac

Interpreter: HLL—MILL line by line,Ex: M-BASIC

Assembler: Assembly program to Machine code(object program). Ex. MASM —microsoft macro
assembler.

Cross Assembler: Used to translate opcodes of one processor in to opcodes of another
processor.

Loader: used to load the program into memaory, it also converts hex code to binary( ex; .EXE
file)

MADE EASY Study Material
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106. When a series R-L circuit is connected to a voltage Vat t= 0, the current passing through
the inductor L at t =07 is

where, V is voltage applied; R is resistance; L is inductor.

Ans. (c)

D f =0 2z K ‘é:d—j (=0 , V=0

b ket (o0 5 W=Y
: Lo-c)
L =o€ \ =tdl <O (8]
>t dE

C[ﬁ55 rMoTes

MADE EASY Class Notes

End of Solution

107. Which of the following statements for a balanced 3-phase circuit are correct?
1. The total instantaneous power p = 3P, where P is the real power per phase.
2. The sum of three currents at any instant is zero.
3. The sum of instantaneous reactive powers is zero.
Select the correct answer.
(@) 1 and 2 only (o) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

Ans. (a)

End of Solution

108. In a 3-phase balanced star-connected system, the line voltages are
(a) 90° ahead of their respective phase voltages
(b) 90° behind their respective phase voltages
(c) 30° ahead of their respective phase voltages
(d) 30° behind their respective phase voltages

Ans. (c)

End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




lectrical
ESE 2025 | cincerng

Preliminary Exam | EE

109. Which of the following conditions for a 2-port symmetrical electrical network are correct?
(Assume standard notations)

10 Vi1 = Yoo
2. A=D
3. hyy = hy
Select the correct answer.
(@ 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3
Ans. (a)
|— L
i [
M ummebrical .ﬁ%_
iy =
Z,= Z1 Zjg =
Y;r = %y Y,g = Yz|
=4 - =" ;);_
™ hihy =l s [
b b AD-BC=]
Class Noilek

MADE EASY Class Notes

110. Consider the following network function :
H(s) = %
(s +300s+10°)
The quality factor Q is
(@) 5.3 (b) 4.7
(c) 3.3 (dy 2.7
Ans. (c)
10s
Given : Hs) = ———
& s? +300s + 10°
Characteristic equation = s + 300s + 108 (1)

On comparing above characteristic equation with standard 2" order equation
= 8%+ 28w S + 02

- 02=10° = o,=10°

and 2w, = 300
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2& x 10° = 300
E=0.15
Since the quality factor,
1 1
= —= = 33
2t 2x0.15

End of Solution

111.  Three capacitors of capacitances 10 pF, 20 yF and 40 pF are connected in series across
280 V. The charge of each capacitor will be

(@) 0.6 x 10°C (b) 1.6 x 103 C
(c) 26 x 108 C (d) 3.6 x 103 C
Ans. (b)

rt_1., 1.1
Coq 10 20 40
1

B 4+2+1_l
Ceq - 40 40
40
Ceq= 7

Q=C,V= @xzso = 1600 C

=16 x 103 C
S
__“__ﬂ___
l' {}?P QD{'J
e VL: ':10\'{
Cog = XU _ B0 4
Jotyt g af
Q= cy= _Eﬂf:f'r< qo = lox3o
S
f=tre0 C
. ta
= R
\‘I' : Jo+Ye
= Q5 x -l_{g—
4
\rp_ = 50V
- SRS
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End of Solution
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112.  Which one of the following standards is used to check and calibrate laboratory instrument
for accuracy and performance?

(@) International standard (b) Voltage standard
(c) Working standard (d) Secondary standard
Ans. (a)

International Standard

End of Solution

113. The expected value of the voltage across a resistor is 80 V. However, the measurement
gives a value of 79 V. The percentage of accuracy will be nearly

(@) 92.75% (b) 94.25%
(c) 96.25% (d) 98.75%

Ans. (d)
% Error = 79_80><1OO = 1.25%

% Accuracy = 100 - (1.25%) = 98.75%

MADE EASY Study Material
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114. A meter will give a lower indication of the voltage drop that actually existed before the
meter was connected. This effect is called

(@) inductive effect of an instrument

(b) synchronizing effect of an instrument

(c) loading effect of an instrument

(d) capacitive effect of an instrument
Ans. (c)

Loading effect of an instrument

Sm?“ﬁ{'a_o:o volimeterd and loadrn

— | 5o £A

measure e W”ﬂ?f acKurig
Te

n & gven b5 voltnato(®

So st i
thvty Jealv , voltmeter 8 suwntivk
e PV towre
sarw 2EA]V + Both voldmuden

o + sov )ranye ~

) perenmineg Ay yeading ,b
(

okl and ‘| errovA:
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115.  The basic permanent magnet moving coil (PMMC) mechanism is often called
(a) d'Arsonval movement (b) G. Arsonval movement
(c) current sensitivity (d) voltage sensitivity
Ans. (a)
Pmme—s /
_______C D' Ars Onva_p
Golvanom etesy
116. In frequency division multiplexing, a typical telemetry carrier frequency of 230 MHz is
used with a bandwidth of
(@) +320 kHz (b) +490 kHz
(c) +£520 kHz (d) +£590 kHz
Ans. (b)
117. The potential transformer is used to operate voltmeters, potential coils of wattmeters and
relays from
(@) high current lines (b) low current lines
(c) high voltage lines (d) low voltage lines
Ans. (c)

IM‘hmer{ Tmn,gboame).,_g
_____.———-—_-.-:—-'—'—"'———_-::—_ Fe———

1 Current Transj¥mer :- (1000}19)
9 Podential Transfevme (750 kv [1e V)

] -
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118. The output power wattmeter is designed to measure the output power

(@) inversely in an arbitrary load (b) directly in an arbitrary load
(c) squared in an arbitrary load (d) indirectly in an arbitrary load
Ans. (b)

' Electrodyonamometes; +ype o}y fnsdrument s modijyed to mearvre.

powest absorbed by the load - T
[ t’1--)“,d | ‘rb"h" {’rw'lrum"”* whf’,h e wound Wt fe muld =
led along the load «
ched 9 + drown by -the load *

hee coil 't Enown as the
-g¢landard wire & conne i

a / the curren
Cotrent ¢otl and it catiie ‘ \Taht wire s
Ahin  wIrE and 119

with
1 u)u\‘lld (el % kenown ay

The mow“nc] ol whith 4 Hes
erde.
Connetted ofther across |oad of supply

the prestore coil. oy vbliage tsil eenl Ao \Toib-
— = jes with ProatvT
gesie

A High vesichance P tonneded i Clwm‘ra

the torrent pasing throvgh i Ik son be

srelantt
el has verd b

igh ¢

Astume , that the presute
! 2 . Vot -

freafed a1 §e pore e poweH abgorbed by Ahe e

measvres the avy e3f  So that the

The Wadimelel D the ng'PouJ

The debﬁedﬁ"ar angle i proportion

Scale T4 un?bom .
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119.  The nominal ratio K, for a current transformer is

Primary winding current
Secondary winding current

Rated primary winding current
Rated secondary winding current

Secondary winding current
Primary winding current

Rated secondary winding current
Rated primary winding current

Ans. (b)

Iprated
K, = P for C.T.
srated

d Io T 1806-6°

MADE EASY Class Notes
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120. Which one of the following generates an electrical signal directly in response to the
physical parameter and does not require an external power source for its operation?

(a) Active transducer (b) Passive transducer
(c) Amplifier (d) Rectifier
Ans. (a)

Based on the General Feature

. F |atdn modesninchen

ACTIVE Tran IS:

o These Transducers generate an electrical signal without requiring an
external power source.
e They are also known as self generating type Transducers.

MADE EASY Class Lecture

121. A very weak form of magnetism that is non-permanent persists only while an external
field is being applied. It is induced by a change in the orbital motion of electrons due
to an applied magnetic field. This form of magnetism is called

(@) ferromagnetism (b) ferrimagnetism
(c) paramagnetism (d) diamagnetism
Ans. (d)

Diamagnetism is a very weak form of magnetism that is non-permanent and persists
only when external field is being applied. It is induced by a change in the orbital motion
of electrons due to an applied magnetic field.

End of Solution
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122. The magnetic moments of diamagnetic material are mainly due to
(a) orbital angular momentum of the electrons
(b) electron spin angular momentum of the electrons only
(c) nuclear spin angular momentum of the electrons only
(d) both electron spin angular momentum and nuclear spin angular momentum of the
electrons

Ans. (a)
It is induced by a change in the orbital motion of electrons due to applied magnetic
field.

End of Solution

123. The magnetic flux density on the surface of an iron face is 1.6 T, which is a typical
saturation level value for ferromagnetic material. If the value of p 4m x 107 H/m, the force
density on the iron face will be nearly

(@) 0.25 x 108 N/m? (b) 1.0 x 108 N/m?
(c) 2.0 x 108 N/m2 (d) 4.0 x 108 N/m?2
Ans. (b)
1 2
The force density = ——
2 U,
1 16x16
_X—
2" 4mx107

1.01 x 108 N/m?

End of Solution

124. When aferromagnetic substance is magnetized, there are small changes in its dimensions.
The phenomenon is known as

(a) deformation (b) polarization
(c) magnetostriction (d) magnetization
Ans. (c)

When magnetic materials are magnetized, changes in dimensions are generally observed.
This property of material is known as magnetostriction.

End of Solution

125. InFe 0,, each cubic unit cell contains 8Fe2+ and 16Fe3* ions, the unit cell edge length
is 0.839 nm and Bohr magnetons/unit cell is 32 and the value of Bohr magneton is 9.27
x 10724 A-m?/Bohr magneton is saturation magnetization will be
(@ 1 x 10° A/m (b) 3 x 105 A/m
(c) 5 x 10° A/m (d) 7 x 10° A/m
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Ans. (c)
The saturation magnetization

Ngllg

M= 5

(32 Bohr magnetrons/unit cell)(9.27 x 1072* A-m?/Bohr magnetron)
(0.839x10°m)® /unit-cell

=5 x 10° A/m

End of Solution

126. Which one of the following statements is not correct for Fermi level?

(@) When all the electrons have been accommodated in a metal atom, the number per
level drops abruptly to zero, at an energy value E; called Fermi level.

(b) The magnitude of Fermilevel increases with the number of electrons per unit volume
of the metal.

(c) The magnitude of Fermilevel decreases with the number of electrons per unit volume
of the metal.

(d) The extra electrons can only be accommodated in the higher energy levels.

Ans. (c)
The Fermi energy level is given as
2/3
- £/
8m\ n
where, h = Planck’s constant
m = mass of electron
n = number of electrons/m?3
EFOC nel3
The magnitude of Fermi level increases with the number of electrons per unit volume
of the metal.

End of Solution

127. Electrons are emitted with zero velocity for a certain metal surface for ¢ = 3 x 108
m/s A =10""m, whenitis exposed to radiations of A = 6800 A. The threshold frequency
of the metal will be nearly
(@) 2.6 x 10 Hz (b) 2.8 x 10 Hz
(c) 3.6 x 10" Hz (d) 4.4 x 10" Hz

Ans. (d)
Electrons are emitted with zero velocity.
So, A = A, (threshold wavelength)
.. The threshold frequency of metal will be

c 3x108

A =27 44 x10%Hz
Ao 6800x1071°

End of Solution
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128. The materials which possess a permanent magnetic moment in the absence of an external
field and manifest very large and permanent magnetizations are

(a) ferromagnetic (b) antiferromagnetic
(c) ferrimagnetic (d) superferrimagnetic
Ans. (a)

Ferromagnetic materials possess permanent magnetic moment in the absence of external
field and are strong magnetized.

End of Solution

129. The magnetic inductance becomes zero inside a superconductor when it is cooled below
T, in a weak external field. The magnetic flux is expelled from the interior of the
superconductor. This effect is called

(a) Boltzmann effect (b) Meissner-Ochsenfeld effect
(c) critical temperature effect (d) critical flux effect
Ans. (b)

The repulsion of magnetic flux lines from the interior of a magnetic material below critical
temperature is known as Meissner’s effect.

130. In a network, the number of linearly independent mesh equations (M) is
@ B+ (N+1) (b) B-(N-1)
(c) B+ (N-1) (dy B=(N+ 1)
where, B is number of branches in a network
N is number of nodes including the reference node
Ans. (b)
T ——
/_/‘-J' —_———
'ﬁ'{ﬂﬁlmﬂ'f’g‘g@h:%u%w%/\'f&!ﬁ =9
e =M e
Mzi c=b {.’_\I %
b= 51(»‘:)4& jeim.denf“ Patt ¢ = S=Le-}
N = naﬁ& N’wc{e- 2 9. ?_-?/y\] C[o.ng
notd

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




MADE ERSY students top in ESE 2024

e 4 Streams 4 Toppers all 4 MADE EASY Students e 40 out of 40,inTop10 e 197 out of total 206 Vacancies (95% Selections)

CE B 2 3 4 5 6 7 8 9 10

10 i AR AR AIR AIR AR AR AIR AIR AR AIR

Top 10 ROHIT DHONDGE HARSHIT PANDEY LAXMIKANT D MADHANKUMAR AMAN PRATAP SINGH SANCHIT GOEL SUNIL SEERVI ROHIT KUMAR ANKIT MEENA BADUGU RAJESH
CLASSROOMCOURSE CLASSROOMCOURSE CLASSROOMCOURSE  CLASSROOM COURSE CLASSROOMCOURSE ~ CLASSROOMCOURSE CLASSROOMCOURSE CLASSROOMCOURSE  TESTSERIES & IGP ONLINE COURSE

1 2 3 4 5 6 7 8 9 10

AIR AR AR AR AIR AIR AIR AR AIR AR
MUNISHKUMAR  RAJESHKASANIYA GOLLANGISATEESH D.AJINKYARADHAKISAN BANKURUNAVEEN CHANDANJOSHI DINESHKR.SHARMA SHAILENDRASINGH KRISHNAK.DWIVEDI V.AKSHAY SANTOSH
TESTSERIES&IGP  ONLINE COURSE TEST SERIES & IGP CLASSROOM COURSE CLASSROOMCOURSE ~ ONLINECOURSE ~ CLASSROOMCOURSE  CLASSROOMCOURSE ~ CLASSROOM COURSE P

1 2 3 4 5 6 7 8 9 10

AR AR AR AIR AR AR AIR AR AR AR
RAJANKUMAR  SATYAMCH.KHAIRNAR PRIYANSHUMUDGAL NAMANAGARWAL MAYANK KUMARSINGH RITVIKKOK MANTHANSHARMA  MAYANKJAIMAN ANMOLSINGH  AKSHIT PARASHARI
CLASSROOMCOURSE ~ CLASSROOM COURSE ONLINE COURSE ONLINE COURSE CLASSROOM COURSE ONLINECOURSE ~ CLASSROOM COURSE ONLINE COURSE ONLINE COURSE ONLINE COURSE

1 2 3 4 5 6 7 8 9 10

AIR AIR AIR AIR AR AIR AIR AIR AR AIR

HIMANSHU THAPLIYAL YASHASVIVIJAYVARGIYA UNNATICHANSORIA RAJIVRANJANMISHRA PARAGSAROHA CHANDRIKA GADGIL DEBARGHYA CHATTERJEE VIDHUSHREE T.PIYUSHDAYANAND RAJVARDHANSHARMA
CLASSROOM COURSE CLASSROOM COURSE ONLINE COURSE CLASSROOMCOURSE ~ ONLINECOURSE CLASSROOMCOURSE ~ CLASSROOM COURSE ONLINECOURSE ~ CLASSROOMCOURSE ~ CLASSROOM COURSE

MADE ERSY students top in GATE 2025

« 10 All India Rank 1 (CE, ME, IN,ES & EE) - 46 SelectionsinTop 10 - 401 Selections in Top 100

AIR AIR AIR AIR AIR
ABHAY SINGH HARSHVARDHAN SINGH PANKAJ MEENA HARSHIL MAHESHWARI KARTIK POKHRIYAL
CLASSROOM COURSE CLASSROOM COURSE CLASSROOM COURSE ONLINE COURSE CLASSROOM COURSE
AIR AIR AIR AIR AIR
SHIVANAND CHAURASIA NIMISH UPADHYAY TARUN YADAV ADNAN QUASAIN RAHUL SINGH
ONLINE COURSE ONLINE COURSE CLASSROOM COURSE CLASSROOM COURSE ONLINE COURSE
AIR AIR AIR AIR AIR AIR AIR

me] mEQ meg ng nk n 2y |

RAINEESHBIJARNIYA  GOLLANGI SATEESH NIMESHCHANDRA  ADITYAKUMARPRASAD  KULDEEPSINGHNARUKA  KAUSHALKUMARKAUSHIK  WALEED SHAIKH

CLASSROOM COURSE ONLINE COURSE CLASSROOM COURSE CLASSROOM COURSE CLASSROOM COURSE ONLINE COURSE TESTSERIES
AIR AIR AIR AIR AIR AIR AIR
ABHINN GOUTAM KUMAR ASHUTOSH KUMAR JETTI GANATEJA MUHAMMED SINANK  PITCHIKA KUMAR VASU M GOPU GANESH
CLASSROOM COURSE TESTSERIES CLASSROOM COURSE TESTSERIES TESTSERIES ONLINE COURSE TESTSERIES
AIR AIR AIR AIR AIR
PRADIP CHAUHAN KAILASH GOYAL PUNEET SONI SHIVAM KUMAR GUPTA OMHARI NEELAVA MUKHERJEE
TEST SERIES CLASSROOM COURSE TEST SERIES TEST SERIES TEST SERIES POSTAL PACKAGE & TEST SERIES

AIR AIR AIR AIR AIR AIR AIR AIR AIR

w] i w2 nwh B w§ w§ n] =g

KAILASH GOYAL ANKUSH PHILIPJOHN S.BHATTACHARYA SACHIN YADAV M.M.NAFEEZ  PENTELA BHAVANI UTKARSH PATIL DEVJ.PATEL CHILUKURIS.CHARAN

CLASSROOM COURSE POSTALPACKAGE&TESTSERIES ~ TEST SERIES TEST SERIES TEST SERIES TEST SERIES CLASSROOM COURSE TEST SERIES TEST SERIES
AIR AIR AIR AIR AIR AIR AIR
YASHJAIN JITESH CHOUDHARY TARUN YADAV ROHAN KUMAR BISWAL SACHIN KUMAR ANKIT KUMAR APARHARSH CHANDRA
CLASSROOM COURSE CLASSROOM COURSE CLASSROOM COURSE TEST SERIES CLASSROOM COURSE CLASSROOM COURSE CLASSROOM COURSE

For complete results of ESE & GATE, visit : www.madeeasy.in




lectrical
ESE 2025 | cincerng

Preliminary Exam | EE

131.  Which one of the following never dissipates energy but only stores it?

(a) Pure capacitor (b) Pure resistor
(c) Conductor (d) ldeal diode
Ans. (a)

End of Solution

132. An ideal voltage source is defined as energy source whose terminal voltage (V) is
(a) proportional to load with infinite internal resistance
(b) dependent on the output current

(c) independent of the output current

(d) proportional to load with finite internal resistance

Ans. (c)

—yZLdeal
- CUC) Now Uneay (mc{‘bh.
i3 VI
US v = ‘\I\\'.U“} \.'U:)

DC &urce Ac Source 23
when Z'(rg‘i'”fh C haraclor oA g’mﬁ,

Rg=0 ey b Hma, {V vi 1‘}
sleruike alo For 2 deal (founce

’nm‘j be Souwce

[en55
C (N© ‘Ho/s
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End of Solution
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133. Norton's theorem states that any two-terminal linear network with current sources, voltage
sources and resistances can be replaced by an equivalent circuit consisting of a
(a) voltage source in parallel with a resistance
(b) voltage source in series with a resistance
(c) current source in series with a resistance
(d) current source in parallel with a resistance

Ans. (d)

1y
H _paxhn’ Theavem ez

e e )
L M]:_ ﬁl‘*‘;\ —— Linear & Non Uhegy
= £3

1Y
= 9 oy Miear P?;‘;{i'\ff-r%mﬁ Civenf! hawhng moe no.
achive and parifve ("r'r'ml‘-r:J'L’J y AF Gan be L}Uf‘(%‘ﬂ“ Aj
Mhate E,uw"l-adcl?f'- et Cantis #EV !‘J:- Eguivalmt CLDU(.I'r?I‘r/
otree (2c) ond h fanallel lothy bt fesifce
{_'QN"I whowe Zee ot Short (ireudF Quoant oy
Laad desmdnalic

- Ry = E—-"}m-["m[”.l;f. Realihanee  Lgoret fipm)r-.-"EﬂmrimF Lot
all i Frolepedsnt Sourees ape  deachfinted .

e
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134. An ideal voltage source is a two-terminal element in which the

(a) current i is completely independent of the voltage
(b) voltage v, is completely independent of the current i  through its terminals
(c) current i  is completely independent through its terminals
(d)

d) voltage v, is completely dependent on current i, through its terminals
Ans. (b)
# nftege Surces
——Z.Q&
b
i) Now Unea Greph
v
T Vg Jol1C
——1
DC &urce AC Sotorce
wohen f&'{[{”fh ();l&}(ﬁcf@luﬁ A‘(,‘d ;ﬁ‘ﬂ%
Rg=0 Loy b Htms, {V Ve Ij
shewike alio For Zebead Sounce
‘nu?(.j b Source :
C!G s Notes
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End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




lectrical
ESE 2025 | cincerng

Preliminary Exam | EE

135. A circuit consists of a voltage source with 50 V and an internal resistance of 25 Q. If
a load is connected to the voltage source, the maximum power drawn by the load
resistance of 25 Q will be
(@) 15 W (o) 20 W
(c) 25 W (d)y 30 W

Ans. (c)
V2 5050

T 4R 4x25

=25 W

= Ry

o

s
L RerRe

FL = '_IERL

Ve 2
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b:-i([gum‘-pa.‘e. E.';UJ ot Ry
Gnd £ ﬂkq,ﬂi b Teno

P ; - "
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136. What is the value of b such that the system of homogeneous equations
2x + y+2z=0
x+y+3z=0
4dx + 3y + bz=0
has non-trivial solution?

(@) 4 (b) 6
(c) 8 (d) 10
Ans. (c)
System have non-trivial solution iff |[A| = 0
2 1 2
=9 & =0
4 3 b
= 2b-9)-1(b-12) + 283-4)=0
= b-6-2=0
= b=28

._rrl""
sqnN.- = \M=o- i -R,=£
’S"FM - oy oAk g K=

| ]
= & - \__D. a-\=h

Copyright © Mas

MADE EASY Class Lecture

137. The orthogonal trajectories of the hyperbolas x> — 2 = ¢ are
(@ x*+ Y =c ) x+y=c
(c) xy = ¢ (d) x>+ Y2 +2x=c
Ans. (c)
Given family of curves :
X2 — 2 =C (1)

Differentiating w.r.t. ‘x’ on both sides
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ay
2x-2y— =0
* ydx
a
Replace slope of tangent % by slope of normal (——yj
dx dx
we get 2x+2y% =0
dx
Solving the differential equation, we get orthogonal trajectory to given family of curves
dx
2x = —2y—
yo’y
Variable separable : Ildx = J.—ldy
x y
log x + log y=log ¢
log (xy) = log ¢
we get xy=c

.. Required orthogonal trajectories of given curves is xy = c.

138. The value of the integral J'x2yds, where C is the curve defined by
©
x=3cos I, y=3sint Ostﬁg
is
(@ 20 (b) 24
(c) 27 (d) 31
Ans. (c)
= fxzyds
C
Here ds = length element of curve
dx\? (dy)?
2
= — —| df
£XY(MJ+(MJ
n/2
= f 9cos? H(3sint)(-3sint)? + (3cost)?
t=0
n/2 1
= 81/ cos?tsintdt = 81[ 2°dz
0 0
N
= 81(2—] =27
3 0
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139. Let D be the region bounded by the closed cylinder x*> + )2 = 16, z= 0, z = 4, and

v = 3x% +6y?] + zk, then by divergence theorem ”f(V.v)dV is
D

(a) 46rn (b) 64n
(c) 84n (d) %6n
Ans. (b)
D : x° + Y2 =16; z=0to 4 is closed surface
- - 0 ,,0 O d
.V = —(@3 6
V-V ax( x7)+ ay( y2)+ aZ(Z)
V.V =6x + 12y + 1
4
Thus, [[[&-Vav = [[ [ 6x+12y+Ydzdyax
D R z=0

” 6x+12y)z+z dydx = ” 24x+ 48y + 4)dy dx
R

24fj(x+2y)dydx+ 4[| dyalx
R

R:x%+ y2 =42 in xy- plane
fix -4 to4

y —\/16—x2 to \/16—x2
4 y2—x2 4 ,\/2—952
- 24J f xdydx+48f f ydydx+4(n(y))

4 72 S e

=0+ 0 + 64n = 6471

= ‘&W/

ASY Edutech Pvt

MADE EASY Class Lecture

End of Solution
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140. In the Fourier series expansion of the function
fix) = x sinx, -t<x<m
the value of the Fourier coefficient o, is

3 1
(a) 2 (b) )
2 2
(c) 3 (d) "5

Ans. (b)
-+ flx) is an even function in [-&, 7]

T

a = EJ' f(x)cosnx dx

o

forn=1:

27!2
a, = —J.xSinxCOSxdx
T
0
T

= l xSin2xdx

o

_ %[x[—cc;sbcj ~ (1)(_822)6)}:

End of Solution
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141. The partial differential equation formed by the elimination of arbitrary function from

z = fx2 - y?) is
(@ xp+yg=0 (b) yo - xg =10
() yp+29=0 (d) yp +xg=0
Ans. (d)
z=fa? - ) ~(1)
92 _p2 — ) x 2 2
ox
2 - 2~ ) x (29 @)
y
Dividing egn. (2) by (3)
p_ 2
q -2y
= py + gx =0

- 5
) (%6 @‘g‘” = 0>.‘f=ﬁ@) -5
!l' .~ W‘S\f“'\m wﬂ
M:{--&m’é_—
.Em L ! |+'..
'at +( *ﬁx)xt‘k—@'
O L Tk )

_°c_
Yo prtai
O ) xL A%=0
_®______,...--- " (f,\j‘ )@ e

MADE EASY Class Lecture

142. If one solution of the differential equation
-y - Z)p + 2xyq = 2xz

is §= a, the other solution is

(@ XX+ Yy +22=0b b) X + 2+ 22 =zb
) x+y+z=05b d x+y+1-bz=0
Ans. (b)

Lagrange’s auxilliary equation is
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2xdx _ QZ%
27 y z
2x-dx _ 2ydy 2zdz = 2xdx+2ydy+2zdz
oy 2y 2722 X —yP 2242y 4 27°
_ 2xdx+2ydy +2zaz
Ly + 7
2xdx+2ydy +2zdz  dz
Pyt Z? z
J-d(x2+y2+22) _dz
X +y+ 22 z
INx? + Y2+ 22)=Inz+ ¢
=lnz+1Inc
In(x2 + y2 + 22) = In zc
2 A 2 = G
¥+ + Z2=2zb

Ln=1v
g poO-E:
(9,8 p+ Q0B =Rap @.

s Con be Sowved by
ryrerag’s Auxil ) ~be Stved by Lae.

H )

it is LPPE__
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End of Solution
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143. The solution of the differential equation p — x* = g + y? is

3 3 3 3
(@) Z=(%+CxJ+[Cy+y?J+C1 (b) Z=(%—;¢J+[0y-% +Cy

3 3 3 3
(©) Z=(%—Cx)+(cy+y?J+c1 (d) Z=(%+Cx]+(cy—%}+c1

Ans. (d)
P—x2=q+y2
Let P-x2=)2 + q = c (say)
We get P-x2=c
P=c + x?
y2al=Nc
g=c-y
WKT : az = Pdx + qdy

dz = (¢ + x?)dx + (¢ — yA)dy
Integrating on both sides,

[dz = [(c+x*)dx+[(c-y*)dy

)CS y3
Z= (CX'F?\J +[Cy—?} +C1

x &

_Tyfe-2 ;- po-g % v form ,qf.«'l:,&o
\emm-Lin.pDg qType-2
o (S = by Hl = () = 2 (&)
o |

GFon= 3-8 ale) |00 |4, (ye)a
—%=a \\3-{{.:&- =

B P= 30 9= (4)

T L T
P—_ Lﬁ,-l-'l) ‘D'—@"U\) ~——__________N \
e me Bl ) A ?
. . KT+ 2= flng) Sd2=Lan %n\ﬂ_

Sd_-t =\Q+-,§"'d\+§(5-@'d3 : S d3= K?l ma \*—EU}L! Yy .
o N

N
E EASY
DE EASY Edutech Pvt. Ltd. = O

MADE EASY Class Lecture

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
K info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




lectrical
ESE 2025 | cngincerng

Preliminary Exam | EE

144. The solution of the differential equation p? + g% = x + y is

(@ z= g(a—x)S/2 +§(y+a)3/2 +b

(b) z= %(a-x)f“/2 +%(y—a)3/2 +b

© z=2(a+xp? +§(y+a)3/2 +b

d) z= g(a+x)3/2 +§(y—a)3/2 +b
S S
Ans. (d)
Given partial differential equation is
PP+ P=xty
can be written as
PP -x=y-q = a(say)

we get 02— x =4

= p=tJa+x
and y-q¢°=a

= qg= tJy—-a
WKT dz = pax + qdy

dz = #Va+xdx . y—ady

Integrating on both sides

_ @ (y-a°?
Z= 4 3 * 3 +b
2 2

End of Solution

145. The value of the integral Izzdz, where C is the arc of the circle |zl = 2 from 6 = 0
©

06 =% |
06=7is
12 14
(a) 3 (b) 3
16 18
(c) 3 (d) 3
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Ans. (c)
I= fzzdz
Cc
C:14 =2 0=0to X
|21 3
It is open contour (sector)
z=26"
dz = 2ed0
9:0to X
3
n/3 _ _
1= [ 226°®(2ie")a
6=0
n/3 /3
= 8i [ e*do
0 0=0
8 in 0
= g[e -¢’]
8 -16
= —[-1-1=—
3[ ] 8
. A . .
146. The value of the integral ——5—— where Cis I = 1, is
c2(z°+4)
T
(&) 0 (0) 3
. T
(c) 2nmi (d) >
Ans. (d) P
c:lz|
I = CJSL /\
T 2[2% + 4] = -
C: |2 =1 is a simple closed contour ‘c’. \J
—i

Poles are given by

2 +4]=0 = z=0, +£2i
z = 0 is a simple pole lies inside ‘c’ but +2i lies outside ‘C’.
By CRT :

n
Pf(2)dz = 2miy Res;

@ i=1
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= 2mi Res,
z
- omi| 20 {.'f(Z):M}
v’(0) v(2)
= 2mi ;
300) +4
BN
2
147. The mode and modal ordinate of normal distribution respectively are
u 1
and = and
@ K oV2n ®) 5 oVon
c u o
and — —and —
() M o @ 5 o
Ans. (a)
- Normal distribution is symmetrical.
o Mode = Median = Mean =
Modal ordinate is given by partial differential equation at mode, i.e.,
2
ﬂ
.-
fix) = e 2 (oo < x < oo}
\2no
At x = mode =
. 1
Modal ordinate, i =
Y orno
f =
* \2no
= =4 -
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nA
148. The theoretical density of a metallic soly crystal structure is given by p = VNL where
c'Na

nis number of atoms associated with each unit cell, A is atomic weight, Vc is volume
of the unit cell. N, will represent

(a) force in newton (b) number of particles
(c) Avogadro's number (d) number of turns
Ans. (c)
_ nA
"7 VN,
where, p = density

n = effective number of atoms per unit cell
A = atomic weight

V, = Volume of the unit cell
N, = Avogadro's number

149. The value of packing fraction for face-centred cubic (FCC) structure will be nearly
(@) 0.55 (b) 0.65
(c) 0.75 (d) 0.85

Ans. (c)
Packing fraction for FCC structure = 0.74 = 0.75.

150. Thetotal core loss of a specimen of silicon steel is found to be 1500 W at 50 Hz. Keeping
the flux density constant, the loss becomes 3000 W, when the frequency is raised to
75 Hz. The eddy current loss at 75 Hz will be

(@) 1.25 kW (b) 1.50 kW
(c) 1.75 kW (d) 2.25 kW
Ans. (d)
Given : Flux density constant
P, e B?f
P, e £
Ph c2 B1.6f
P, o< f
Core loss = P, + P,
= Af + BP = P,
Iron loss (P) :
A(50) + B(50)? = 1500 (1)
A(75) + B(75)° = 3000 .(2)

By solving equation (1) and (2),
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A=10, B=04
Eddy current loss, P, = Bf?
Pe at 75 Hz = 0.4(75)2 = 2250 W or 2.25 kW

| A(5o)+E(5C) Y = 2400 -S>
A (29) +8@s) =80 >

afr‘/f q’@ L
?X % ’y I 1—-!&’){50 Feol
|

“ = .“6-5) ;m:‘o

- dxt50 = 1300w
]E: 2900 W
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