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Q.1 An employee might learn many job skills, and each job skill might be learned by many
employees. Database designers label the relationship "EMPLOYEE learns SKILL" as

(a) one-to-one relationship (b) many-to-many relationship
(c) one-to-many relationship (d) many-to-one relationship
Ans. (b)

Employee Table:

Employee-id | Name

101 Sagar
102 Ravi
Skill Table:
Skill-id | Skill name
101 COA
102 DBMS
Employee Skill (Junction Table (or) Relation)
Employee-id | Skill-id
101 101
101 102
102 101
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Q.2

Ans.

In the 680X0 family, simple instructions are assigned short formats as follows:
ADD.L D1, D2

This instruction denotes

(a) register to register addition

(b) register to memory addition

(c) register to memory addition and register addition

(d) memory to memory addition

(a)
ADD.L D1, D2
Addition of D1 and D2 register and result is stored in ‘D1’ register.

Eﬁ"ﬁ‘;l [ttt EE%

ADD E-'}.,f-
fw_ P\
| .a__j 5{"
= S 8 Ay O
5.'5 e |1 02|
Dq.. o aics
fe®1=2
X Possibye
g e
B MeavLoy Nl

Sol: 680x0 is a Motorola companv based processor chip.
and the result is stored in D1. *L” indicates, it is of Long type of data i.e 64-bit signed inter type. | he

similar instruction can be seen in the class notes.
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Q.3 Which one of the following is true for atomicity with respect to transaction properties?
(a) Requires that all operations of transactions be completed; if not transaction is aborted
(b) Indicates the permanency of the database's consistent state
(c) The results of the concurrent execution of several transactions
(d) The data used during the execution of a transaction cannot be used by a second
transaction until the first one is completed

Ans. (a)
Rule: “Execute all the statements in the transaction including COMMIT”
(or)

“Execute None of the statements in the transaction.
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Q.4 A pulse of a given frequency transmitted upward is received back after a period of 5
milliseconds. If the value of the speed of light is 3 x 108 m/s, the virtual height of the
reflecting layer will be
(a) 650 km (b) 700 km
(c) 750 km (d) 800 km

Ans. (c)

d
= }
d=vxt b
@t = 5 msec, distance travelled is double '
_vxt_ 3x10°x5x107° l
-2 2 t=5msec
= h = 750 km c=3x10°
\ .‘x.-'l‘u\'l \\':i 3?}‘ . M" = 3
shoal Tet s 9% et M .
o2 -'-:‘\"\ =y ) :
PR 1 " I‘_H ‘::i:j‘[ = arld feach :-"' ne e \ \l“' -
N e A s
e 7 R it bty
S S W | rfg:‘ |
* ™ f
gy < 2
- { l \“.\
h A\
i RN
W ww N
!
J withal Sew f = cl/ |
Q.5 The velocity factor V, with respect to transmission line wave propagation is
Vv, 2V,
p P
a) — b) —
@ () —
% 2V,
P o
C) =— d —=
© 35 @ 3
where, Vp is actual velocity of propagation, c is velocity of propagation through free space

Ans. (a)

The velocity factor V, is defined as the ratio of actual velocity of signal propagation
on a transmission line to the speed of light in vacuum.
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Q.6 A dielectric medium, in which the conduction current is almost nonexistent in comparison
with the displacement current, may be treated as
(a) homogeneous dielectric medium  (b) imperfect dielectric medium
(c) perfect dielectric medium (d) isotropic dielectric medium

Ans. (c)

When the conduction current is almost non-existent compared to displacement current,
it implies the dielectric medium is a perfect dielectric.

Q.7 A load of pure resistance of 60 Q is to be connected through a quarter-wave line to
a transmission line of characteristic impedance 100 Q. If VSWR = 1, the characteristic
impedance of the quarter-wave line will be
(a) 82.5 Q (o) 77.5 Q
(c) 725 Q (d) 67.5 Q

Ans. (b)

Given, S=1, °
= 7 >
% Z,=100 Q Z, Zz=600Q
- 8—1_1—1_0 <
TS+ 1+ o
Z, is perfectly matched to Z; he— 4 —
So, Zy = \Z, - Zy =~60x100 = 77.5Q
. o - i .

Ql‘f:?f% & ZLL[ = H- _gj;_.:._p?g‘ﬁ____
R S
A BN 9x® s

)\/\: = = Qo

End of Solution
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Q.8 A lossless transmission line having characteristic impedance of 600 Q is terminated by
a resistance of 300 Q. The voltage standing wave ratio in the line will be

(@) 4 (b) 3
(€ 2 (d) 1
Ans. (c) °
Z, -Z, 300-600 -1 g
As T = = == - =27,=300Q
ST Z 17 T300+600 3 Z,=6000 32
1 o .
- 1+|F|=1+§=3+1=2
1=~ -1 8-1
3
Q> Z=Sof, A= lwn  [0]= Jeo-S0 |
e TRl .08 - i SR,
LT -

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

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




—
=l ESE 2025 |riccom Engs.

Phas Preliminary Exam | EC 3&)

Q.9

Ans.

The antenna efficiency n (with regards to a radiation resistance) is

Rad Rad

@) 2:%1 x 100 (b) E; x 100
2P.4 3P

©) —FII: x 100 (d) _Fl’r: x 100

where P_ , is radiated power, F is input power

(b)

P
Antenna efficiency, n = —24x 100
in

) Fadiation £fficioncy > (1)

s B £ Rioew = F‘:—Ej
799 fmm‘tﬁnu

Ke * 'gu ﬁzm.ofhma/ '.'_“_\.

Frons
L
EJ_-; %' &mﬂ = ' :L;E%’n
We - / ’

6,06, = _Tc,ﬂi_‘tl fos, F,&(M)* wrcu(a,qz

Ine- ia%u\u, Rau!milm Q{{Fla.wc? (’qf) as*-

W= G(o,9) - imvfaﬂ
G,A(s,.ﬁzi . — - %
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Q.10  Which one of the following relations is true for an angle of entrance 6, on the axis of

core?
[ 2 2 2
(a) Sinee = M (b) sinee _ 14 > N2
Mo o
[o 2 2, 2
(©) sing, =Y T2 (@) sing, = YM N2
Mo No

where, n, is index of refraction of core, n, is index of refraction of cladding, n is index
of refraction of external medium

Ans. (c)
From Snell’s law,
ny sinB, = n,sind (i)
n,sin(90 - 0) = n,sin90° .. (i)
= n, cosd = n,
L
= CcosO = ?
1 \ 90° M /
) n—2 19 0 ny
= J1-sin@® = ny 5 e
2 e
. n
= sin%9 = 1-—=< / \
m
2
: n—n
= sinf=—"
”1
Put in (i), we get
in6,=n I =1
Nn,sin @, = nNx——=
0 e 1 n,
2
. n —n
sinf,= ———
My
\/ —
\\._i‘ -}
P
. P,.L . .
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Q.11 When the cut-off frequency for TE,, mode is 3 GHz, and the value of v, is 3 x 109 cm/s,
the broad wall dimension of a rectangular waveguide will be

(a) 2 cm (b) 3 cm
() 4 cm (d) 5cm
Ans. (d) y
Given, fC|TE1o =3 GHz L'
vo=3x 10" cm/s = ¢ b z
a=" X a
@
fC|TE1O = 2_a
10
R @ 3x10 B

T 2%, 2x3x10°

E’-" ﬂ‘;l:ﬂ«% W %1W;;E w;;ﬂu_@ (E@
M

(Bae T2 (:1?%) i
L= , a2 9 a=Z (‘h‘j
-

f o = 5—1—-; & _oarse © %

¢ Arowme aiy pilled

= C [ de .

{ic‘rTE% y P 0-3s¢ WM“Z'MJ‘&

c
flre, %:_75 0-Sc

End of Solution

Q.12 The EM wave of 1 GHz is radiated by an antenna to cover a distance of 100 km. If
the velocity of propagation is 3 x 108 m/s, the time taken by the wave to travel the above
distance will be

(a) 369 pus (b) 351 pus
(c) 333 ps (d) 315 pus
Ans. (c)
Given, f=1GHz
d =100 km
v, =3 x 108 m/s
t="7
3
t= e = —1OOX1S =333 usec
Vp 3x10

End of Solution
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Q.18 The approximate -3 dB beam width for a parabolic antenna in degrees is

80M 70M
(a) 0= D (b) 0= D
_60r _ 501
(© 8=—H (@) o=>5

where, A is wavelength, D is antenna mouth diameter, 6 is beam width between half-

power points (degrees)

Lot fomine Al s 5

MADE EASY Class Notes

Ans.

(b)

The HPBW of a parabolic antenna = 70(%) degree.

End of Solution
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(@ Ag= () A, =
" E N

c @
© e @ o= 7

where, ¢ is free space propagation velocity, f is frequency of operation, f_ is cut-off
frequency

Ans. (a)

MADE EASY Study Material

End of Solution
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Q.15 A broadside array operating at 100 cm wavelength consists of four half-wave dipoles
spaced 50 cm. If each element carries radio frequency current in the same phase and
of magnitude 0.5 A and radiation resistance is 73 Q, the radiated power will be

(a) 68 W (o) 73 W
(c) 78 W (d) 83 W
Ans. (b)
Given data A= 100cm =0
N=4 7
0‘
d=50cm Id=500m
o= (}) 10 '4>y
I, =05 o
I L
Rrad =73 X ’
'Drad =7
Prad = I,st x73

For four half wave dipoles,
N=4

Pag = 4x 15 x73=4x(057x73 =73

Hence, P..=73W

rad
[The actual answer should be 36.5 W as 7, is peak. But since options are not matching,

it means they have taken it to be rms.]

Yo 4 Kb e Dipelo> A= [moam= 0.lm
Ci 2 i i

Prad. = HX(nJ_{%J: Yx ?ﬁ;mg = gmzw_#&_
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Q.16 A closed-loop control system has the characteristic equation
$® + 4552 +355+15=0

As per Routh-Hurwitz criterion, the system will be

(a) stable (b) unstable

(c) absolutely unstable (d) semi-stable
Ans. (a)

RH table:

O O O o
- N w

=)

As all the coefficients of first column on RH table contains same sign, the system is
stable.

" Stability Analysis utmcmu!vmu\ 225

o=

petermine the stability of a system having following characteristic squaten

ﬁ‘é‘l‘.‘ S#-3s+2=(s-1P(s+2)=0
MADE EASY Study Material

End of Solution

Q.17 In paging, the percentage of times that a page number is found in the associative
registers is called

(a) effective memory access time (b) effective access time
(c) hit ratio (d) register ratio
Ans. (c)
i Number of Hits
"t Ral0 = Total number of Accesses
(3]
e - - dn
" \Lw Rokio (H) = 3¢ Hiby J
—_— _Total wo. of Weeemer

[ ke douis Rabio- 4]
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Q.18 Which one of the following is an effect of phase lead network?
(a) Phase margin is decreased
(b) Bandwidth is decreased
(c) The velocity constant is usually decreased
(

d) The slope of the magnitude curve is reduced at the gain crossover is reduced at
the result relative stability improves

Ans. (d)

The slope of the magnitude curve is reduced at the gain crossover is reduced at the
result relative stability improves.

1 NWw
i Asymptotic plot magnitude
(For Kz = 1)

|G (i3] @B
+20 dB/decade

0dB ik

1T
G (jo) (degree) "

log ®
g WT o L1 Vel
IO

e of lead compensator

: Frequency respons :
Fig. : Freq the value of maximurm phas

Bl 2 W'" qive
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Q.19 For the first-order system with unit ramp function, the steady-state error is

Ans. (c)

y
First-order system, G(s) = o

Steady state error for ramp function,

1
€ = k_v
K = limsG(s) = ms|—= | =
Y s0 s-0 |ST| T
]
= Css = 1 =
s - ANRE gy
error, B e
sready state i SE() (Ugmgﬁnawa'.ue\hamm‘:
= 50
sR(s)
Bss = l‘fom
.. in a close-lo0p control system
.- ramp and pambod‘.'u-funcﬂnn inputs for ""‘r\”—

Steady-State EmTor &,

~ Ramp input  Parabolic
i R
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Q.20 A second-order system has a transfer function given by

25
G(s)=————
) s% +8s+25
If the system initially at rest is subjected to a unit step input at = 0, the second peak

in the response will occur at

(@ ms (b) 3$
@)%6 (m%s
Ans. (a)

Given, transfer function,

25

GS) = 2 85+ 25

On comparing with standard second order system,

§% +28w,s+ 2 =0
o2 =25
= o, = 5 rad/s
2w, =8
8 8
= = -0.8
- < 2xm, 2%x5
3n 3n
For second peak, o —ms——
g ®d mn\ﬂ_éz
- W B
" Bx\1-(087 3
= tp =T

End of Solution
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Q.21  Which one of the following is not the correct advantage of frequency domain analysis?
(a) Frequency response tests are simple to perform
(b) Those systems which do not have rational transfer function, frequency response can
be precisely applied to them also
(c) Transfer function can be obtained from frequency response of the system
(d) Frequency response methods can be applied for non-linear systems

Ans. (d)

_
; ADVANTAGES OF FREQUENCY RESPONSE
02 =

e ease and accuracy of measurement are some of the advantages of the freauency resporss mathed.
e effects of noise disturbance and parameter variations are relatively easy to vieualize and assess
e frequency response. If necessary, the transient response of a system can be obtained from its fraquency
n e through the Fourier integral.
pdnsm pmclfce. the performance of a control system is more realistically measured by its time domain
aristics. The reason is that the performance of mast control systems is judged baslen onthetime responses
dﬁzcwnain test signals. This is in contrast to the analysis and design of communication syst.ems h:lnr whl.ch the
muerlc!" response is of more importance, since most of the signals to be processed are either sinusoidal or

= Thean with | me
Thus, the amplitude of the output sinusoid is
_ C=R|Mjo)l
and the phase of the output is
9= ZM(jw,)
Thus, by knowing the transfer function M

and the phase characteristic ZM(jw), com)
sinusoid.

(s) of a linear system, the magnitude characteristic, | M),

pletely describe the steady-state performance when the inpy isa
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Q.22

Ans.

In computer memory, for the non-random access memory, an average time T, to read
or write N bits is

n n

(@) TA+§ (b) R+ﬁ
1 R

(c) n+F1’+ﬁ (d) 7_A+r7

where R is rate of transfer, n is number of bits, T, is average access time

(a)

Average time = Average Access time + Transfer time

n

= TA P =

R
Here,

Transfer time : Rbits —————— 1 sec

N
N/
P2

n bits

7 sec
= —
R

—Q-)—MMD- —Q-'I%ﬂ-m%ﬁ-‘h. : L fﬂé.—-— _—
--_'._‘?Eh,{smmmﬂtmu (p) - (I N W

_ PooA Ao (aT) |

Tolal diwete = W[y + heoas 4 Tamafoc
_loccoms e doba Qaitmnth_ _ dwe Jtse .

v ol sy ! il d_ pplloile (| e
—. by |

e b e 4 S ——
— ~ eshiyibte B 1Y TV .Y —
S L ‘% Ramcwiddh

— =N L -
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End of Solution
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Q.23 A fundamental characteristic of a memory is the order or sequence in which information
can be accessed. If storage locations can be accessed in any order and access time
is independent of the location being accessed, the memory is termed as

(a) sequential access memory (b) random access memory
(c) serial access memory (d) optical memory
Ans. (b)

RAM — Random access memory
The time required to access any memory location is same in RAM.

38. Both RAM & ROM are
. Random in accessing the data from memory b. Sequential in
c. Non-volatile memories d. Temporary

39 RISC stands for--—Reduced instruction set computer

MADE EASY Study Material

End of Solution

Q.24 Which one of the following is a small, fast memory that acts as a buffer for a slower,
larger memory?

(@) SRAM (b) DRAM
(c) Cache memory (d) Flash memory
Ans. (c)

Cache memory
‘Cache memory’ is used to stored frequently used data and instructions to increase
the speed of operation.

* Cache Memory:

LEVEL 2 CACHE

LEVEL 1 CACHE

Main
4KR meamory

* Used to store frequently used data and instructions.
+ Used between Processor and main memaory

* LEVEL 1 CACHE--- < 64KB

* LEVEL 2 CACHE -- <2MB
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Q.25 Which of the following applications are characterized by the presence of many single-
threaded processes?

(a) Java applications (b) Multi-threaded native applications
(c) Multi-instance applications (d) Multi-process applications
Ans. (d)

Multi-process application is designed to run using multiple operating system processes
which may be single threaded (or) multi-threaded run in parallel.

2T s
@Bk 05 CP_\LUL(M_UA NN
- @?’\\d}h _L wien, ddflombaa i wee .

@ Mubbdas ﬁu_%g&um wuklization ofn Mwdwose
— e o L.&.%rmwﬁe&e el stitdidng
— Roged o e Lok Pwen wudewnele .
O‘}m& s 0% tsdowille e 08 uifi sesbeck do We
———penlagndl dind Riuey of 0 obflica v for Hhe
— chiwioliuta exptiy Mo .
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Q.26 If cis the number of check bits required to achieve single-error correction with n-bit data
words, clearly the check bits have 2¢ patterns that must distinguish between n + ¢ possible
error locations and the single error-free case, then ¢ must satisfy the inequality of

@ 2¢>2n+c+ 1 (b) 2°<n+c+ 1
() 2¢'>n+c+ 1 (d) 2c°'"<n+c+ 1
Ans. (a)

c is the number of check bits
n is the number of data bits
The check bits have 2°¢ patterns

These patterns must distinguish between n + ¢ possible error locations and the single
error free case

2°>n+c+ 1
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Q.27 Which one of the following protocols allows the transaction of serial bit stream of any
length without the implication of character boundaries?
(a) Bit-oriented protocol

(o) Check redundancy protocol
(c) Parity bit protocol

(d) Byte-oriented protocol
Ans. (a)

Bit oriented protocol transmits data as a continuous stream of bits without any pre
defined boundaries between characters or bytes.
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End of Solution
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Q.28 In which one of the following data transfer modes, the CPU momentarily stops the task
for processing, branches to a service program to process the I/O transfer, and then
returns to the task it was originally performing?

(a) Programmed 1/O (b) Interrupt-initiated 1/0
(c) Direct memory access (d) Hybrid memory transfer
Ans. (b)

Interrupt initiated 1/O

When CPU is interrupted, the next instruction address is pushed on to stack and the
program is transferred to ISR (Interrupt service routing) and after completion returns
to main program.

CALL 16 Bit address---—- 3B,5,18
When call is executed
» The value of PC / address of the instruction next to CALL is pushed on stack , therefore SPSP
-2
* The control of the program is transferred to subroutine address.

**The sequence of steps for an Interrupt or Call instruction are similar except that the flag register
contents are also Pushed the by CPU automatically into Stack memory unlike in “CALL” instruction
where the programmer has to store.

MADE EASY Study Material (Handout)

Q.29 A collection of blocks that logically belong on the disk but are being kept in memory
for performance reason is known as

(a) block cache (b) stream cache
(c) segment (d) page
Ans. (a)

Cache is used to improve the performance of a memory with a principle of “Locality
of Reference”.
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Q.30 Avirus that could overwrite the master boot record or boot sector with devastating results

is known as

(a) boot sector virus (b) bootstrap virus

() memory-resident virus (d) cavity virus
Ans. (a)

A boot sector virus is a particular kind of virus that affects the Master Boot Record
of hard drives and the boot sector of floppy discs.

End of Solution

Q.31 Which one of the following, a polycrystalline material of high purity, is the raw material
for the preparation of single-crystal silicon?
(a) Electronic Grade Silicon (EGS) (b) Metallurgical Grade Silicon (MGS)
(c) Float Zone Silicon (FZS) (d) Raw Silicon (RS)

Ans. (a)
A high purity, polycrystalline material, often referred to as electronic-grade silicon (EGS),
is indeed the primary raw material for producing single crystal silicon.

End of Solution

Q.32 For a 1000 pm long bond pad locus, the number of bond pads placed on a 100 pm
pitch along a bond pad will be

(@ 10 (b) 11
(c) 12 (d) 138
Ans. (a)
Given, Total length of band pad = 1000 um
pitch = 100 um

Total length of band pad
pitch
_ 1000 um _ 10
100 um

~.Number of band pads

End of Solution

Q.33 Which one of the following incorporates both the level sensitivity and the scan path
approach using shift registers?

(@) Built-in logic block observer (b) Built-in test
(c) Level-sensitive scan design (d) Ipq test
Ans. (c)

The design that incorporates level sensitivity and the scan patch approach using shift
registers is called “Level-sensitive scan design”.

End of Solution
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Q.34 In a reconstruction filter, if the output is x(f) in time domain and CyX(f) in frequency
domain with no frequency components above f, and X(f) is zero for | f| > f,, then such
signal is called

(a) reconstructed (b) bandlimited
(c) constructed (d) delimited
Ans. (b)
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End of Solution
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Q.35 Fourier series exists only when the function f(t) is well-defined and single-valued,
possesses finite number of discontinuities, and finite number of positive and negative
maxima in the period T. These conditions are called

(@) Parseval’'s conditions (b) Blackman conditions
(c) Chebyshev conditions (d) Dirichlet's conditions
Ans. (d)
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Ans.

, what is x(n)?

(a) %[6(n) +2u(n-1)] (b) (%) [8(n) +2u(n - 1)]

n

© (%) [3(n) — 2u(n —1)] (d) %[S(n) —2u(n -1)]

(b)

T T,
1—— 1-—
2Z Zz

Take inverse z-transform on both sides,

n-1
x(n) = 8(n)+[—) u(n-1)

_ (%J 6(n)+2-[%]n un-1 l [%j () = 8(n)}

—=1/0

2(n-p.) = X(z) 2

=
. A
% s xen) = a'?nu())) = x(z) = I Jz)72 For 6thus no ¢ Dwye
(] : : gz th Rot -
-3 _‘3
*(p-3) =aeXx(z) . z RoC|zl> 2
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Q.37 Afirst-order low-pass Butterworth active filter has a cut-off frequency of 10 kHz and unity
gain at low frequency. The voltage transfer function magnitude at 12 kHz for the filter

will be
(@) 0.32 (b) 0.64
(c) 0.96 (d) 1.28
Ans. (b)
1 1
[H() = | oN | 3 \2H [N =1]
y f 12x10
| = 1+
A 10x10°
= 0.64

Q.38 The filters that exhibit symmetry, have an odd-numbered filter length and are used in
applications like decimation and interpolation are known as

(@) half-band filters (b) full-band filters
(c) bridge-band filters (d) multi-band filters
Ans. (a)

End of Solution

Q.39 The IIR filters involve designing of
(a) analog filter in analog domain and transforming into digital domain
(b) digital filter in analog domain and transforming into digital domain
(c) analog filter in digital domain and transforming into analog domain
(d) digital filter in digital domain and transforming into analog domain

Ans. (b)
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Q.40 Ifa pulse sent to the target returns after 15 ps, when the velocity of light is 300 x 108 m/s,
the distance of the target will be

(a) 4.25 km (b) 3.50 km
(c) 2.25 km (d) 1.50 km
Ans. (c)
T=15x10°%s
C =300 x 108 m/s
CT
a=7

300x 108 x15x107®
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Q.41 Pulse Width Modulation (PWM) mode is commonly used in embedded system application

a) controlling the speed of DC motors
b) serial communication
c) counting the electrical pulses
) recording the arrival time of either a rising or falling pulse

Ans. (a)

End of Solution

Q.42 Achip with fewer transistors results into lower cost, less heat, and less power requirements.
These features are very desirable in small battery-powered embedded systems such
as mobile phones. Which one of the following architectures is used?

(@) AMD (b) MIPS
(c) ARM (d) TDP
Ans. (c)

Small, battery-powered embedded systems like mobile phones commonly utilize a
microcontroller-based architecture. This architecture often incorporates a processor core
like ARM. ARM processors are widely used in mobile devices due to their low power
consumption and high performance.

End of Solution

Q.43 Which kind of deposition has traditionally been done at higher temperatures to ensure
that all the Si atoms being deposited are incorporated into lattice sites in order to obtain
a single-crystal thin film?

(a) Epitaxial Si deposition (b) Polysilicon deposition
(c) Silicon nitride deposition (d) Silicon dioxide deposition
Ans. (a)

Epitaxial silicon deposition, which aims to create a single-crystal thin film, is typically
performed at high temperatures. This ensures that all silicon atoms are properly
incorporated into lattice sites of the substrate.

End of Solution
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Q.44 Which one of the following layers defines the procedure and functions that physical
devices and interfaces have to perform for transmission to occur?

(a) Data link layer (b) Network layer
(c) Physical layer (d) Application layer
Ans. (c)
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End of Solution

Q.45 Which one of the following carries multiple voice frequency circuits using either frequency
division multiplexed or synchronous time division multiplexed?

(a) Subscriber (b) Local loop
(c) Exchange (d) Trunk
Ans. (d)
Trunk lines connect two exchanges and carry multiple voice channels.
T T ~ P
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Q.46 An AM broadcast transmitter has a carrier power output of 50 kW. With 80% of modulation,
the total power produced will be

(a) 66 kW (b) 58 kW
(c) 50 kW (d) 42 kW
Ans. (a)
Given, Pc = 50 kW
u=0.8
u2
P = F, {H }
2
= 50/{1 0'64}
2
= 66 kW

_77—AM1:‘£;L’T_“’LM 7 -
| k=000 umazwaza Ji=o0",
A F¢~5ww
;/‘-Cpr,ﬂ-di = ssow [ fo dolt o@é

Pe f’tl"z-f-u 7 = s-marr-f-.L.‘]

- = - . . 4

MADE EASY Class Notes
[ End of Solution

Q.47 Atransmitter operates froma 12 V supply with a collector current of 2 A. If the modulation
transformer has a turns ratio of 4 : 1, the load impedance seen by the audio amplifier

will be
(@ 78 Q (b) 82 Q
(c) 88 Q (d) 96 Q
Ans. (d)

Given, V=12V

I=2A

_ 1260
In 2
2 2
N. 4

For transformer, 7, = (N—;] Z, = (7j X6 =96Q

End of Solution
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Q.48 The fall of |AV| and the increase of 6 over 180° with decreasing frequency in the low
frequency range are accounted by the

(a) coupling capacitors (b) inter-electrode capacitors
(c) current gain of BJT (B) (d) wiring capacitors
Ans. (a)
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Q.49 Which one of the following is particularly useful when large amounts of code are needed
to handle infrequently occurring cases?

(a) Dynamic loading (b) Static loading
(c) Dynamic binding (d) Static binding
Ans. (a)

Dynamic loading allows loading code only when it is actually needed. This saves
memory and improves performance-perfect for handling rarely occurring conditions
without bloating the program upfront. Dynamic loading is a technique where code
(usually in the form of libraries (or) modules) is load into memory only when needed
at runtime rather than at startup (or) compile time.

End of Solution
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Q.50 For a Pulse Amplitude Modulated (PAM) transmission of voice signal having maximum
frequency equal to 2.5 kHz, if the sampling frequency is 10 kHz and the pulse duration
is one-tenth of the sampling period, the transmission bandwidth will be

(@) 60 kHz (b) 50 kHz
(c) 40 kHz (d) 30 kHz
Ans. (b)
Given, fmax =25 kHz
f,= 10 kHz

Pulse duration T 10

Theoretical transmission bandwidth of PAM signal,

BW=_—
271,
_ T%: 5, = 50 kHz
Q.29 A speech signal is sampled at 8 kHz and g
iNcoded into PCM format using 8 bits/sample. Tg
t/‘ ﬁ‘ e PCM data is transmitted through a 3
?sebaﬂd channel via 4-level PAM. The minimum 3
” dwidth (in kHz) required for transmission &
[GATE-2016] I
Q.51 S(t), the output ASK signal for kT < t < (k + 1)T, is
(@) Am(t) w(t + KT) (o) Am(t)) ot - kT)
(c) Am(t) cosw (t + KT) (d) Am(t) cosw(t — KT)

where T is the time width, k is an integer constant, t is the continuous time variable,
o, is the carrier frequency, m(t) is the modulating signal, A is the amplitude of the output
signal.

Ans. (d)
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Q.52 Which of the following statements are correct?
1. A system is said to be linear if it obeys the principle of superposition
2. A system is said to be linear if it satisfies the homogeneity property.
3. A system is said to be non-linear if it obeys the principle of superposition.
Select the correct answer.

(@) 1 and 3 only (b) 2 and 3 only
(¢) 1 and 2 only (d) 1,2 and 3
Ans. (c)

MADE EASY Class Notes

End of Solution

Q.53 An optical fiber has a bandwidth-distance product of 500 MHz-km. If a bandwidth of
85 MHz is required for a particular mode of transmission, the maximum distance that
can be used between repeaters will be nearly

(@) 5.9 km (b) 9.7 km
(c) 13.5 km (d) 18.3 km
Ans. (a)
BW x d = 500 MHz-km
BW = 85 MHz
d="
- BWxd 500 MHz-km
- BW 85 MHz
500
= ——km
g 85
d=5.9 km

End of Solution
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Q.54 Asingle-mode fiber has a numerical aperture of 0.15. What is the maximum core diameter
it could have for use with infrared light with a wavelength of 820 nm?

(@) 8.4 um (b) 6.3 um
(c) 4.2 um (d) 2.1 pm
Ans. (c)
NA = 0.15
diameter = 2a = ?
A =820 nm
For single mode, V = 2.405
2na
- —NA
4 A
V<A
axNA 2a
5 2.405%x 820 nm
4= " 1x0.15

diameter = 2a = 4.2 um
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Q.55 Consider the following statements:
A time-invariant system is
1. also referred to equivalently as a shift-invariant system
2. asystem for which atime shift or delay of the input sequence causes a corresponding
shift in the output sequence

Which of the above statements is/are correct?

(@) 1 only (b) 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2
Ans. (c)

2 SIGNAL SYSTEM NOTES. pdf
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Q.56 Consider the following statements:
The Nyquist criteria
1. provide the theoretical basis for using the loop frequency response to determine the
stability of a closed-loop system
2. may be used to assess stability from experimental data describing the system
Which of the above statements is/are correct?

(@) 1 only (b) 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2
Ans. (a)

End of Solution
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Q.57 Consider the following statements: Bode diagram is
1. a method for studying the stability of a linear feedback system
2. useful in developing engineering intuition regarding the effect of pole-zero placement
on the frequency response L (jo)

Which of the above statements is/are correct?

(@ 1 only (b) 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2
Ans. (c)

n Gl ;u:)HU(“) indB gnd ne phasa o Gy
o0 The diagrams are mage . :
angle lw) in degress s

1

magnit
Ao along the M

Wy W

requency i
o tcrmiﬂﬂd,bﬂ.oﬁ'i’ﬂ_g s
pe determint scause of the 10garthmic eque,

]
z8r0 l.mmmnw_. 1) instead of zero freguency,
) "asymptolic plots” becaus
YIRS
withoul detailed plotting

he mhau'{czuw of \ese plug
SUrves al

fc el
« Bode plots wal i properties

suter
of comi ed from!

po skeld

AT e magiue
4 “Kﬂll:hﬂd by :.11\-,110\&11! alely vl
| I odo '.).(Jl can pe S \
~vtar A5 )

MADE EASY Study Material

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

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




N=

ESE 2025

Preliminary Exam

Electronics &
Telecom Engg.

Segset-D

Q.58 A unit impulse fu

0 for
1' =
3 [oo for
2. [s(t)dt=1

nction is defined as
t#0
t=0

T S(Df(t) dt = f(0)

Which of the abo

(@ 1 and 2 only
(c) 2 and 3 only

(d)

Ans.

ve are correct?
(b) 1 and 3 only
(d)y 1,2, and 3
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Q.59 Consider the characteristic equation

s+ 52+ K + 4K = 0.
The open-loop transfer function of the system G(s)H(s) is

K(s+2) K(s +4)
(@) s(s+4) (b) s(s+2)
K(s+ 4) K(s+2)
© Ts72) @ Ts+a)
Ans. (b)

me following open-loop transfer function:
' oo Kev2)
T (s+ N+ .
The characteristic equation of the unity negative
ack will be
1:;;w(bs # 1)t 4) + Kew i)f_%
(o) (5+ 2)(s+ 1)+ K(s + 4);0
() (s+ s el ++ 1)=0
@) (s+2s+ N+ S
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End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 |

Ph: 9021300500
X info@madeeasy.in |

& www.madeeasy.in

Delhi | Hyderabad | Bhopal |

Jaipur | Pune | Kolkata




ESE 2025 |riccom Engs.

Preliminary Exam | EC FIE5)

Q.60 Which one of the following is not the correct property of signal flow graph?
(a) The signal flow graph is applicable to non-linear time-invariant systems
(b) The value of the variable at each node is equal to the algebraic sum of all signals
entering at that node
(c) The signal gets multiplied by the branch gain when it travels along it
(d) The signal flow graph is not the unique property of the system

Ans. (a)

ias of SFG
ant properties of the SFG are as follows:
B plies only to linear systems.

| SFe el ¢ which an SFG is drawn must be algebraic equations in the form of cause-ane-

The equations fol
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End of Solution
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Q.61 Five channels, each with a 100 kHz bandwidth, are to be multiplexed together. If there
is a need for a guard band of 10 kHz between the channels to prevent interference,
the minimum bandwidth of the link will be

(a) 540 kHz (b) 510 kHz
(c) 470 kHz (d) 440 kHz
Ans. (a)

Number of channels (or) signals = 5
B.W of each channel = 100 kHz
Guard band = 10 kHz
Minimum B.W of the link = 5 x 100 kHz + (5 = 1) x 10 kHz
= 540 kHz

Buesy> 1o messaqe xla each band fimided 4o 20kHz for
ol Hplexed u.;u'nd Fom dmud band (4 ©OS KHz find

o H plex ed bandwidth r‘d medidatjon Acheme (4
wsed N
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Q.62 The entries in a CIDR routing table contain 32-bit IP address and a 32-bit mask. The
CIDR enables a technique called

(a) supernetting (b) routing tables
(c) deployment of CIDR (d) logical packet flows
Ans. (a)

CIDR = Classless Inter Domain Routing
Supernetting — It adds small networks to form a big network.
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Q.63 The free space path loss Lp incurred by an electromagnetic wave is

anfD)? onfD)?
@ | b) | =

D) D)
an| — 2n| —
(©) “( C] (d) “( C)
where, c is velocity of light in free space, fis frequency, D is distance
Ans. (a)
= th | L 4nD i _ (4D i
ree space path loss X o/f
4nfD Y
Lp = c
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Q.64 Which one of the following amplifiers is widely used in transponders to provide the final
output power required to the transmit antenna®?

(a) Travelling-wave tube amplifier (b) Power amplifier
(c) Two-stage wave tube amplifier (d) Three-stage wave tube amplifier
Ans. (a)

Travelling-wave tube amplifier
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Q.65 Which one of the following systems of satellites is sometimes called ‘Internet in the SKY'?
(a) Globalstar (b) Teledesic
(c) lridium (d) Medium Earth Orbit (MEO)

Ans. (b)

Teledesic — which aims at providing broadband internet globally via a constellation of
LEO satellites.

End of Solution
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Q.66 A directional antenna with 10 dB gain radiates 500 watts. The receiving antenna at 15 km
distance receives 2 microwatts. If there is negligible ground and ionospheric reflection,
the effective area of the receiving antenna will be nearly

(@ 3.1 m2 (b) 2.3 m?
(c) 1.1 m? (d) 0.3 m?
Ans. (c)
Given data, Gd: 10 dB = 10
P, =500 W
r=15km
P =2 uw
A, =7
P
A, = Pr
avg
P.=2uW (given)
P 500
and P = -G, = x10 =1.768 uW
a9 " 42 0 4n(15x10%)2 :
2x1078 :
A = ———=1.13m
e~ 1.768x107°
— . - -’,“':&‘f— ‘\’Am
z\-di 3
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End of Solution
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Q.67 The time used for all civil time keeping purposes, and is the time reference which is
broadcast by the National Bureau of Standards as a standard for setting clocks, is

(a) Mean Time Coordinated (b) Universal Time Coordinated
(c) Epoch Time Coordinated (d) Real Time Coordinated
Ans. (b)

Coordinated universal time
UTC -Universal Time coordinated

Q.68 The point on the earth vertically below the satellite is referred to as the
(a) reference point (b) meridian point
(c) apparent point (d) sub-satellite point

Ans. (d)

The subsatellite point is the location on the earth’s surface that lies directly beneath
a satellite in orbit.

Q.69 The total reduction of power level in optical fiber cable, A(dB), is
(2 P
25log-4t b) 20log-2L
(@) g P (b) 20log P
P P
c) 15log—2L d) 10log—24
(©) P (d) g P

where P_ is cable input power, P

't 1S cable output power

Ans. (d)

Attenuation (o) = 10Iog(@J
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Directions: Each of the following six (06) items consists of two statements, one labelled as
‘Statement (1)’ and the other as ‘Statement (I1)’. 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 (I) and Statement (Il) are individually true but Statement (ll) is not
the correct explanation of Statement (1)
(c) Statement (l) is true but Statement (ll) is false
(d) Statement (l) is false but Statement (Il) is true

Q.70 Statement (l): Stokes' theorem gives relation between a double integral and a single
integral, and is applied only to an open surface.

Statement (I1): Gauss' divergence theorem gives relation between a triple integral and
a double integral, and is applied only to a closed surface.

Ans. (b)
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Q.71 Statement (l): The microwave junction can be defined as S-parameters or scattering
parameters.
Statement (lI): A scattering matrix is a square matrix which gives all the combinations
of the power relationships between the various input and output ports of a microwave

junction.
Ans. (a)
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End of Solution

Q.72 Statement (I): Electron lithography offers higher resolution than optical lithography.
Statement (ll): Electron lithography has small wavelength of the 10-50 keV electrons.

Ans. (a)
Electron lithography offers higher resolution than optical lithography. This is because
the shorter wavelength of electrons compared to UV light (typically ranges from 10 to
100 keV).

End of Solution
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Q.73 Statement (1): In communication network, the element of the network should be designed
such that maximum power transfer takes place between the source to the load.

Statement (I1): The maximum power is absorbed by one network from another network,
when the impedance of one is the complex conjugate of the other.

Ans. (a)

Q.74 Statement (I): A network is two or more devices connected together through links.

Statement (lI): A link is a communication pathway that transfers data from one device
to another.

Ans. (a)
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Q.75 Statement (1): Mode partition noise is a multiplicative noise in an optical fiber link.

Statement (Il): Mode partition noise arises when the optical source emits several
frequencies in a rapid succession.

Ans. (a)

76. Which one of the following is the maximum reverse voltage that can be applied to the
P-N junction?
(a) Maximum forward voltage (b) Peak inverse voltage
(c) Maximum average voltage (d) Respective peak forward voltage

Ans. (b)

Maximum reverse voltage is peak inverse voltage.
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77. The common-base DC current gain of a transistor is 0.967. If the emitter currentis 10 mA,
the base current will be
(@) 0.53 mA (b) 0.44 mA
(c) 0.33 mA (d) 0.24 mA
Ans. (c)
o 0.967
= = ——=—"—_—=203
=097 = B=3" "1 0967
I =10 mA
I =72
I=1Ig+ 1,
=1y + Blg
I.= (1 + B)g
fy= 2 - 10MA 6 33ma
1+p 14293
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78. In actual MOSFET characteristic, a non-zero slope exists beyond the saturation point.
For the saturation region, i.e., (V5 > V4(sat)), the effective channel length decreases
and this phenomenon is called

(a) base width modulation (b) channel width modulation
(c) channel length modulation (d) base length modulation
Ans. (c)
Withincrease in Vg, effective channel length decreases, this is known as channel length
modulation.

Remaining Time

EDC - Lecture 15 A (Field Effect Devices)

2 Times

° EDC - Lecture 14 B (Field Effect Devices) ]
2 Times
¥ e a erinid Cffact Devices) g
MADE EASY Class Lecture
End of Solution

79. MOSFETs have characteristics similar in form to those of JFETs. Hence MOSFETs are
also known as
(@) Depletion MOSFETs (D-MOSFETSs)
(b) Enhancement MOSFETs (E-MOSFETSs)
(c) Insulated Gate Field Effect Transistors (IGFETs)
(d) p-channel MOSFETs

Ans. (a)
Depletion MOSFETs have characteristics similar to those of JFETs.

End of Solution
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80. A transistor has o = 0.995 and if the base current is 200 pA, the value of the emitter
current will be

(a) 30 mA (o) 35 mA
(c) 40 mA (d) 45 mA
Ans. (c)
o 0.995
= - —=——":=199
®=099% = B=370 "1 0995
Iy = 200 pA
I.=(1+ B)g=(1+199) x 200 x 103 mA
I. = 40 mA
81. A common-emitter transistor amplifier has an input impedance of 2 kQ and a load
resistance of 25 kQ. If the B of the transistor is 100, the power gain will be
(a) 112500 (b) 125000
(c) 150000 (d) 175000
Ans. (b)
Z =2 kQ
R, = 25 kQ
B =100
power gain, P,=A,- A
AR _BA
For CE amplifier, A = =
plifi ” Z Z
_ 100 x 25k — 1950
2k
P, = 1250 x 100
= 125,000
\dena-&m’?}ﬁ\: = —hge kRS - ~—30 x2.8 _ -1s
hie i
Az =-h, ~-1 a-—-?\
lqp: Ayx Ay = 72250
3
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82.

Ans.

Which one of the following amplifiers is called an emitter follower?
(@) Common-emitter amplifier (b) Common-collector amplifier
(c) Common-base amplifier (d) Common-drain amplifier

(b)
Common collector amplifier is called emitter follower.
3= ‘\ln'l’rqae anin

Ay = 42 | ntenna votage  gain

U;
Av = (14B) T R

Py -Ibnﬁ +(hp‘1‘j_bﬂ;' a, %-i_

T+ (1vp) Re |

1}

- r
I |
Bux (H-Q]RE 22 Ny = _ F_’Iu ’_‘:_1_. ] l.e {Q.ga , 9.98 a1 “}
Cormrnon  Colleetan Hﬂ"'?“ii"% has ,g“’% Uou":,je aoi-"’

% Ca on Collectan Amplijlen iz colled emitten Jollowen
becqute emitren Uﬂl‘\'ﬂae du““““’: [ﬂpuj ”“"“’39 (“ngw)

B L L .
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83.

Ans.

Which one of the following is not the correct advantage of integrated circuits (ICs)?

(@) Low power consumption

(b) Very high reliability because failure rate becomes minimal as there is no exposed
component

(c) There are no limitations of power and voltage rating

(d) Improved performance

(c)

There are no limitations of power and voltage rating (wrong statement)

End of Solution
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84. MOSFET, used as a load device, is referred to as
(a) critical load (b) dormant load
(c) active load (d) passive load
Ans. (c)

MOSFET as a load device is referred as active load.

<
| _LDGCI £ Phrnplié"ﬂ“ o % !r 1
d

|
+ 1 ‘
fassme Load Actwe Loa P
load t» g Wonustan on a ‘
load W a Resstom  an
Porally  LC Corcuik fronsiton  Cincul suEn Qs ,
A
) N Cunsent  rinion
{
1
R
i %1 'l'T: {
4
Armplfiens <
v b Pclive looa— o MopsFeT plef
s
[« be :
F‘C\Nﬂ 'LU]d i v _‘.hnrrlbrt o na 188
L= EASERET WA ne ;g ounce
7= MosEET itk Fate SRom - <
3= £ MoSFET Cwwent mMian ¢
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85. ICs in which circuits are fabricated, i.e., all the transistors in such circuits operate in
cut-off and saturation regions, the adders, multiplexers, and comparators are
(a) digital ICs (o) linear ICs
(c) analog ICs (d) hybrid ICs
Ans. (a)
Digital ICs
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86. For a non-inverting amplifier, the input resistor A, = 1 kQ and feedback resistor A,= 10 kQ.
The closed-loop voltage gain A, and feedback factor respectively are
(@ 11 and 0.07 (b) 11 and 0.09
(c) 13 and 0.09 (d) 13 and 0.09
Ans. (b) 1ok
R 10k \AAA
Ar= T+ L =14— =11
F R, 1k 1k
11 ;I>—° Vo
- —=—=0.09 = v,
B="a ~11

» v Non - """‘W"'ﬂ ammpier
4 - %6
By
5 I_L-- —--vww—ll_ S @\ -
2 o v —t
2 l Irnallen Pou ~ \J.,\h.u!. rialeiuide
2 Qssume thot O[O0 ’ wvalid «
- 9 Sulnh Cose: - ﬂan,\"'—\‘_\
2 Whene  y* - \;
V=V o= YR gy,
» R4 Ry ‘(
? Vo= As (V1-v7)
? Vo= Aol |w;— pu.)
e Vo (14 IH 1\..L\ = AV,
- = .y
Yo —|Ag = Ao
2 M 148 Ag,
2
=]
>
Aoy = . LI .
Aoy P c
"H Aol — o Worn Ag, = L
L g <
8= Caltwate Giain Vo in coneds Ahon ¢
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End of Solution
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87. Which one of the following is a three-region reverse-biased junction diode’?
(@) P-N junction diode (b) Light-emitting diode
(c) PIN photodiode (d) Zener diode
Ans. (c)
PIN photodiode has three regions as shown below and it is operated under reverse bias.
P I N
il
'y N
P-type R Intrinsic N-type
semiconductor semiconductor  semiconductor
# PIN Pholodiode:
88. Two resistances, one of 30 Q and another of unknown value are connected in parallel;
the total power dissipated in the circuit is 450 W, when the applied voltage is 90 volts.
The value of the unknown resistance will be
(@) 35 Q (b) 40 Q
(c) 45 Q (d) 50 Q
Ans. (c)
Assume unknown resistance = R,
Given that R, = 30 Q V2
Power dissipated in a parallel circuit = P = R
eq
5 90x 90 _180
Ed 450
RR. 30xR.
R =—"2 —=18="""2 —18x30+ 18R, = 30R.
“" R +R, 30+ R, 2 2

12R, =18 x 30 = R,=45Q

End of Solution
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89. A voltmeter has a resistance of 20000 Q. When connected in series with an external
resistance across a 230 V supply, the instrument reads 160 V. The value of the external
resistance will be
(@) 8750 Q (b) 8560 Q
(c) 8370 Q (d) 8180 Q

Ans. (a)

R, = 20000 Q
V=230V R,,=20000 Q
Vv, =160V
V. =160V . o
Using voltage division rule, + o/
20000 >
160 = 230 ——— 230V SR
|:Fr’ + 20000} b
R + 20000 = 28750 °
= R = 8750 Q
90. Which one of the following is not the correct advantage of wound-rotor (or slip-ring)
induction motor?
(@) It has high starting torque with low starting current
(b) It has adjustable speed
(c) It has high overload capacity
(d) It has high efficiency as compared to squirrel-cage motor
Ans. (d)
Due to slip ring arrangement. Losses T=n{
* When compaud o Aquuinel case indueth” motor, theAlip ninﬁ
riduehon meter prost s highldue to ext: Russtante) £lass
[ ffing Jo . =
W) Matntenanee 45 high.
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91. An iron rod of 2 m length and 4 cm? cross-section is in the form of a closed ring. The
permeability of the iron ring is 50 x 10-4 H-m~'. To produce magnetic flux of 4 x 104 Wb,
the required ampere-turns will be

(@) 200 A/m (b) 225 A/m
(c) 250 A/m (d) 275 A/m
Ans. (a)
g o 4x107
A 4x10™
B = uH
/=50x 10%H
H=5-_—1 __o00mam
W 50x10"
r Elecbtic (fneulk Ti@ﬁﬂ‘ﬂ‘—‘%
'1> T = Ampuus > q;: Webors
i Eme - vt Mo A B
iy R= EMF 2 W) s ‘MF=LT{;:WL Class
T L ¢ Noles
Reluckante
Wy R- fd ws=t
a {Li{oHT
W o= Lo o it VB b weber)m 1) Tesa
Vi) € =Y iy = MME i
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92. When transactions are executing concurrently in an interleaved fashion, then the order
of execution of operations from the various transactions is known as
(a) schedule (b) serializability
(c) concurrency (d) controllable

Ans. (a)

Schedule/History is the interleaved sequence of operation forms a single-ordered view
of how the transactions interact with the data base. This schedule is important for
ensuring that the DB remains consistent and that the results of the transactions are
correct.

MADE EASY Class Notes
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93. Which one of the following is one of the most popular solutions processing for nanoparticles
(mostly oxides) production?
(a) CVD technique (b) Sol-gel technique
(c) Aerogel synthesis technique (d) Co-precipitation technique

Ans. (b)

Sol-gel technique is the most popular solution-based processing methods, for producing
nanoparticles, specially metal oxides like SiO,, TiO, and Al,O,.

End of Solution

94. The transition temperature T of a superconductor varies with its isotopic mass M is
A 1
(@ T, oM ?2 (b) T, o M?
(©) T o= M2 (d) T, e M
Ans. (a)
1 12
s
Bietors Efrac: A Marked drgp i, the therma oo s

Here critj,
cal temper.
ature
(T) of SUpercondyctor varig
S with isatg
PiC magg (M)
s

k Where, ‘M’ is the Mass of the isotape

MADE EASY Study Material

95. The ‘Cooper pairing’ is related to
(a) chemical vapour deposition (b) thermal conductivity
(c) superconductivity (d) flame pyrolysis
Ans. (c)

The Cooper pairing is related to superconductivity.

CTERISTICS OF COOPER p
419 FORMATION AND CHARA OPER PAs ‘

the lattice and deforms it; 8 second elettron of o,

One electron interacts with positive |.0r| of s
momentumn also inleracts with the ion in the distorted ial e
o form a pair, The electrons of a pair have equal an : lenp i
" i 2, so that the net s

spin-down state, o .
he spin-up and other in : the’ .
: az cooper pairs. The formation of copper pairs is snOWn

,O__w—-—Oz ——cilanss
] M

Fig. : Representation of & cooper pair

tics to minimise its energy. The interacting
osite momentum (one with +k and
said t pin of the pair become 2e
-k}, one with

pairs are known

infigure

Thanes ssith s
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96. For mercury of mass number 202, the value of ais 0.5 and T_ = 4.163 K. For the isotope
of mercury of mass number 200, the transition temperature is nearly
(@ 3.4 K (b) 42 K
(c) 54K (d) 62 K
Ans. (b)
—
@ W
To _ [M, W
= == = — = Tp=|—" T4
cl MQ ¢ MQ ¢
202
T,= ,— =4.153K
- @ = \200
= T, =417K
= T,~42K
S I g r
B tape Efrect 8 Markgq drop in (e thermg Congy
Clivity

‘. Where, ‘M’ ig the mass of the isotope

MADE EASY Study Material

97. Which one of the following is not a correct method of obtaining damping?
(@) Air friction (b) Fluid friction
(c) Magnetic field (d) Eddy current

Ans. (c)

% The Damping eytiemn ie f‘I‘LYHJ‘! e bamping ‘“"!‘"’ thich aeke oy
rnm”na gysdem  in the mokon - c (O-H ”UTH

X: The Damping f]mqm‘ it p'\a:pu“‘n’nﬂ o fhe velodly ub'ﬂ: t:f;\i:‘:
(£ Tt Tndependent of operatfg corrnt & W00 S0y a

forque .

The me theds r)b Dﬂrnp?ra? aMe 1 —
D Aly fricion Damping

0y fuid b.rﬁ.’m pamping

) Eddy current Dampiny

W) glectromagnatic damping
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98. A 0-25 A ammeter has a guaranteed accuracy of 1% of full-scale reading. If the current
measured by this instrument is 10 A, the limiting error will be
(@) 2.5% (b) 2.0%
(c) 1.5% (d) 1.25%

Ans. (a)

]
% is 25x—— = +0.25
In 25A, 1% is X1OO:>

absolute error

limiting error = value
0.25
= ——x100=25%
10

Work book

Q.8 Anammeter of range 0-25 A has a guaranteed

accuracy of 1% of full-scale reading. The current
W measured by the ammeter is 5 A. The limiting
Gs{ \’. error in the reading is

(a) 2% (b) 2.5%
() 4% (d) 5%  [ESE-2000]

W

MADE EASY Study Material

End of Solution
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99. The torque of an ammeter is directly proportional to the current flowing through it. A current
of 10 A causes a deflection of 60°. When the instrument is spring-controlled, for a
deflection of 40°, the value of the current will be nearly

(c) 49 A (d) 39 A
Ans. (a)
Given that, 0 o< [
= 8 _ L
61 11
1_2 - ﬂz I, =6.7A
10A 60°
AL s Lo e

N 'Hl §
ALy
e =
F= NBTL s8/n0
0 - anale blus B and |
6= 20"
F= METL &n%p
‘Ir_' ~ ﬁ_]

Torque = Force ¥ perpendicelat
piclance

Torque = (n8I1L) * b
i ol \eh'!".rm'
“Tovque = ”mf_h]ir AL ]

T~ MBIA

CE aAr]

+ pleplocemer } torudent

- e
L] _» cuprend -:<r‘.--"‘1_-.;

\ :
s ik "..;.-.ll':iri.

8= ¥

T
E_.E‘_?I’l — Seale Te unijgm.
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100. The basic Permanent Magnet Moving Coil (PMMC) instrument mechanism is often called

(a) electrodynamic movement (b) galvanometer movement
(c) iron vane movement (d) d'Arsonval movement
Ans. (d)

The basic Permanent Magnet Moving Coil (PMMC) instrument mechanism is often called
as d'Arsonval movement.

otkm d) &
tp

o

PMMC— b Arsonyq) C
Golvanometen
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101.  Which one of the following types of instruments will be used for AC measurements
(current, voltage, power, and energy)?

(a) Moving iron (b) Moving coil permanent magnet
(¢) Moving coil dynamometer (d) Induction
Ans. (d)

The instruments will be used for AC measurements (current, voltage, power, and energy)
are Induction type instruments.

EMMC clasp NOTES
r[ltﬂd'ro Mngne\-_ Movluﬂa foﬂ] ____..—-—-'-'_-—
(or)

[ Electro dﬂrmmumé{s’rj
. i nich the upeuc..h‘m:l
Electro dyname melte it o mowny Coll fnaproment Tn uJT g
) - h el U
™ v s kived .
'B'Erd pyoduted 'D‘d ancthuy ol which ¥ b kL

wa.ﬂmukh and powth \Dq

are yted for volmetey, AmmeAS!

Q{’nem“ﬁv vied o4 @ wadfmetes.
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102. Inameasurement system, if the force (across) is a measured variable, then its associated
variable (power-based) will be

(a) translational displacement (b) translational acceleration
(c) translational velocity (d) rotational acceleration
Ans. (c)

In a measurement system, if the force (across) is a measured variable, then its
associated variable (power-based) will be translational acceleration.

End of Solution
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108. A coil with a resistance of 5 Q is connected to the terminals of a Q-meter. Resonance
occurs at an oscillator frequency of 8 MHz and resonating capacitance of 150 pF. What
is the percentage error introduced by the insertion resistance of 0.1Q7

(@) 4% (b) 3%
©) 2% (d) 1%
Ans. (c)

Coil resistance, R=5 Q
Insertion resistance, A, = 0.1 Q
Resonating frequency, f. = 8 MHz
Resonating capacitance, C = 150 pF

1 1
2nf,C  2nx8x10° x150%x 1072

at resonance = XL=Xc = X =

X, = 132,62 Q
X, 1326
Qre = B 5 - 26.52
After inserting R, = Ry, = A+ R, =51Q
X, 1326 _
Qmeasured = RTotaI B 51 =2é
%Error = (QmQ—‘TQTJxmo _ (%}HOO ~ 2%

Q.39 Ina Q-meter, a small resistance R.,,is added to

the series resonance circuit to inject the oscillatory ao 0 k
voltage to the circuit. If Ris the apparent series

resistance of the circult al resonance, then the
value of the actual Qwill be equal to
(a) observed Q A

1
" R,

(b) observed O 1+ H |
\ Rsl’: l

(c) cbserved Q
1+ s
AR

A,

(d) observed G| 1+ IL_'}_']

[ESE-1998)
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End of Solution
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104. The speed of a 6-pole induction motor supplied at 50 Hz is measured by a stroboscopic
method. The neon lamp is supplied from the same source to which the induction motor
is connected. The stroboscopic disc has 6 black and 6 white sectors. When the sector
appears to be moving at 50 r.p.m., the speed of the induction motor will be

(@ 990 r.p.m. (b) 950 r.p.m.
(c) 890 r.p.m. (d) 840 r.p.m.
Ans. (b)
Given, p=6
f=50 Hz

Armature speed, N, = 50 r.p.m

. 120f _120x50 _ 6000

b= 5 5 =1000r.p.m

Speed of induction motor,

N = Ngx N,
As Induction motor speed < Stator speed,
Ny = Ng— N,
= 1000 - 50
= 950 rpm

End of Solution
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105. An accelerometer has a seismic mass of 0.06 kg and a spring constant of 4500 N/m.
If the maximum mass displacement is £0.025 m (before the mass hits the top), the
maximum measurable acceleration will be

(@) 1675 m/s? (b) 1765 m/s?
(c) 1875 m/s? (d) 1965 m/s?
Ans. (c)
Given, m = 0.06 kg
k = 4500 N/m
x =x0.025m

We know that, Force = kx
= Mass x acceleration = kx

= m x a= kx

_ kx _ 4500x0.025
= “m 0.06
= a= 1875 m/s?
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106. Which one of the following statements is correct regarding an ideal transformer?
(a) The leakage flux is large.
(b) The transformer core losses are large.

(c) The transformer core material has infinite permeability.

(d)

d) The transformer windings are with large resistances.
Ans. (c)

1. ideal transformer, M — o, I — 0

2. Leakage flux = 0

3. lron loss, P, =0

4. Cu Loss, PCU =0

:H- ﬂbd_ff;l_ﬂ}:) 2 (

Azcumptiont = g

12 dnloinal  redutana Ul Ff‘ll}nm* £ uuﬂdm& wlmifna ane rua?m.m'
H> Lgaka%z ’[lux e mlj-tut{d. . :

WD Tvon dosses au neglecked %w: % %
WS hqnunbiﬁhd(ip-' b NN

D Bh e - Lireay ‘
l Class notes

funtd.lnsi[il
L
107. A 3-phase, 4-pole, 50 Hz induction motor is running at 1455 r.p.m. The value of the slip
will be
(@ 2% (b) 3%
() 4% (d) 5%
Ans. (b)
120x 50
1500 - 1455
= ———x100=3%
S= " 1500 ¢
Q.22 Ikt slip of a 400 V, 3-phase, 4-pole, 50 Hz
L. machine running at 1440 r.p.m. is
(a) 6% (b) 5% (oevte Geook
(€) 4% (d) 3% [ESE-2017]
MADE EASY Study Material

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

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




Electronics &
Telecom Engg.

ol Set-D

ESE 2025

Preliminary Exam

108. The e.m.f. per turn of a single-phase, 10 kVA, 2200/220 V, 50 Hz transformer is 10 V.
If the maximum flux density is 1.5 T, the net cross-sectional area of the core will be
(@ 0.01 m? (b) 0.02 m2
(c) 0.03 m? (d) 0.04 m?2
Ans. (c)
Given,
em.fperturn = 10V = 4.44 ¢, f = 4.44 (B, ds)f
net cross-sectional area of the core,
10 >
=———=003m
GS = 7 44x15x50
igi = 4y pmf Ny . lgm . jbﬂ]
A class notes
Eg= 444 Bm A { Nt (4m- Bmh]
%T'.LT“ WE) i-'[,mq denst ﬁt
109. A transformer rated 200/50 V, 10 kVA has a core loss of 100 W. If the full-load copper
loss is 200 W and lagging power factor is 0.8, the load at maximum efficiency will be
nearly
(@) 9 kVA (b) 7 KVA
(c) 5 kVA (d) 3 kVA
Ans. (b)
atm ., Variable loss = constant loss
- [ 00 0.707
x = fraction of load atn_ . = 200 - >
(kVA), o = 0.707 x 10 = 7 kVA
Q.38 The core loss of a transformer is 100 W and the Fui Acendy umat smagerist
copper loss is 400 W at a full load. The maximum Ty =Wz |
efficiency occurs at . FJ S |
(a) full load (b) 1/2 full load ey L P
ICWH load (d) 1/4 full load coue . Ly
LtJUUF ook AR USSP Class
o Aot eg
** Tiw L .5:.]:':_"_—‘;:_
i )
¥, ¥l '|'_.__.
| imtons |
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110. The impedance which transforms from one side of the ideal transformer to the other is

in the direct

(a) square ratio of turns (b) square root of ratio of turns

(c) ratio of turns (d) square root of square ratio of turns
Ans. (a)

Z
7 = —20erxa2
a

_ HV._ Nuy
LV. Ny
Bk e less

Yo F 1|
\Roy = RitRs
LT“r_ ‘ = quiialend o
*| Totat pquivatend

Yustang ""-'r"‘I“‘“J] Fasthbnmce
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111.  In which one of the following machines, the field poles are on the stator (and are DC
excited) and the rotor constitutes the armature?
(a) Induction machine (b) Elementary synchronous machine
(c) DC machine (d) AC machine

Ans. (c)

In DC machines, armature on rotor.

Field winding

MADE EASY Class Lecture
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112. A 6-pole synchronous generator driven at 1000 r.p.m. feeds a 4-pole induction motor.
If it is loaded to run at a slip of 4%, the motor speed will be
(@) 1360 r.p.m. (b) 1440 r.p.m.
(c) 1560 r.p.m. (d) 1640 r.p.m.

Ans. (b)
For Alternator
Pl 6x1000
= 120 = o0 =50Hz
For Motor
120f _ 120(50)
sT " p T 4
N=NJ1-sg]
N = 1500[1 — 0.04]
N = 1440 rp.m

=1500r.p.m

Q.27 A 6-pole, 3-phase allernalor running al
1000 rpm supplies to an 8-pole, 3-phase induction
motor which has a rotor current of frequency 2Hz.
The speed at which the motor operales is
(a) 1000 rpm (B) 960 rpm ZJO?W’
(c) ?5% {d) 720rpm Lask

-t

MADE EASY Study Material

End of Solution
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113. An 8-pole, lap-wound, DC generator has 1000 armature conductors, a flux of 20 mWb
per pole, and the e.m.f. generated is 200 V. What is the speed of the machine?

(a) 300 r.p.m. (b) 600 r.p.m.
(c) 900 r.p.m. (d) 1200 r.p.m.
Ans. (b)

Poles = 8, Lap-wound, Z= 1000
d=20 x 103 Wb, Eg =200 V
For Lap winding, A = P

_ 0N P
9= 60 A
20x 102 x1000xN P
200 = 60 “A
N =600 r.p.m

as generalor is
(a) 260 rpm {b) 240 rom book
{e) 300 rpm (d) 250 rpm

MADE EASY Study Material

114. Consider the following statements regarding transformer:
1. It is a device that transfers electric power from one circuit to another.
2. In transformer, the two electric circuits are linked by mutual induction.
Which of the above statements is/are correct?

(@) 1 only (b) 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2
Ans. (c)

|— A r:"::'l.u:icwu-‘_:l_.

£ Toomfomen i a4 Atable duic toni aJ 2 er meve bhan 4 £l
eiviits  nler- Linked .Lu| LommoT n-un‘-.m'r fl“'"‘ ~[r‘ b fujos
IJ n.'lr:;;c‘n:blj ]:[]vl.'l.l'.‘ll.- it o st it oo f“lllldl'u.'r f

any 1..rL. 4 power

D 4n b r-!ruu1[|mﬂ , woith vospeer A extonal ekt e dningy
ervetslen by presnt but et inteapar gkt elerkital fnog
W oeenvetkid n-mnrrlurr{: Ehld .inu»]mli: jid b eonwated i
laetital gy Cl"& &5

u;(’;“ e T, praming A u 1rn.1.u-u‘| v iny a3 -_nimuj Notes

urlatd 4 """“'.f""l"ml‘.] wonetted degelhes

AU etk e p_».'m.lpu of mutual snduebion ( Fa;m.lmdl\ [
$ L)
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115.  Whenever a charged particle has an angular momentum, it will contribute to the permanent
dipole moment. The following are the contributions to the angular momentum of an atom:
1. Orbital angular momentum of electron
2. Electron spin angular momentum
3. Nuclear spin angular momentum
Which of the above contributions to the angular momentum of an atom are correct?

(@ 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3
Ans. (d)

In general there are three contributions to angular momentum of an atom-—
1. Orbital electron angular momentum.

2. Electron spin angular momentum.

3. Nuclear spin angular momentum.

End of Solution
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116. Asubstance of FCC lattice is having a molecular weight of 60.2 and density of 6250 kg/m?.
If the value of N is 6.02 x 1026/kg-mole, the lattice constant will be

(@ 2 A (b) 4 A
(©) 6 A (d) 8 A
Ans. (b)

FCC — n = 4 atoms per unit cell
V, — Volume of unit cell
p — density
N — Avogadro’s No.

n _ Np
v, A
nA __ 4xe02
= Vo= "N.p  6.02x10% x6250
= V.=6.4 x 1022 m3 = &

c

a=4x10""m =4 A

U

128 nm and
an on odronic Jodius '—"ﬁ ,Q__,___-—-—
B e spov =g i e
an odtomnic g
el run.dr‘a in Flem
tkl&m = a° = L7

— '
Co _"FC( b
ﬁm R‘ 0+128 nm = 0*138 >

>|R= 0-l ‘; *

A=63:5 §|mi

. w6354
S‘ ﬂ = *M ,ﬁ-’

6'023”6"”,( 162

N
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117. Steatite is made from
(@) talc mixed with small quantity of clay and feldspar
(b) metal oxides and titanium dioxide
(c) aluminum dioxide
(d) barium titanate

Ans. (a)
Steatite is a ceramic material composed of talc with small additions of clay and feldspar
to enhance its properties during firing. It is excellent electrical insulating material with
high thermal resistance and low dielectric loss.

118. Which of the following are the important varieties of electrical mica?
(a) Muscovite mica and phlogopite mica
(b) Muscovite mica and pyrex mica
(c) Phlogopite mica and quartz mica
(d) Phlogopite mica and pyrex mica
Ans. (a)
Pyrex is not mica, it is a borosilicate glass.
Quartz mica is not a standard term in electrical insulation materials.

119. The dielectric strength of rubber is 40000 volts/mm at frequency 60 Hz. What is the
thickness of insulation on a wire carrying 33 kV to sustain the breakdown?

(@) 0.64 mm (b) 0.72 mm
(c) 0.82 mm (d) 0.94 mm
Ans. (c)

Breakdown voltage
Thickness

Dielectric strength

Breakdown voltage _ 33x10° Volt
Dielectric strength 40000 Volt/mm

= Thickness =

0.825 mm

End of Solution

120. STM stands for
(@) Scanning Tunneling Microscope (b) Scientific Technical Microscope
(c) Scanning Technical Microscope (d) Scientific Tunneling Microscope

Ans. (a)
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121.  Theturns ratio of a transformer used in a half-wave rectifieris n, : n, = 12: 1. The primary
is connected to the power mains 220 V, 50 Hz. If the diode resistance in forward bias
is zero, the PIV of the diode will be nearly

(@ 16V (b) 19V
() 22V (d) 26 V
Ans. (d)

AAAA
yyvvy

12:1
22O\/E:‘I =12 : 1
Vs
2202
v, - 220\/§ _ oGV sin 2nft ‘
12
PIV =26V

o= Teak Snuee Vohage (v
. o AYe veam mum  VOWoRE .mhnm appay
wn Jleuidnse bias

w Qtness  cwode

torgr, W @

P = \\Imu,‘,]lm“tr- RE a - ‘1 ‘

Pz |V e
*xk o

R,
- ] A Ahadd  Bo
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122. FET amplifiers are introduced at the initial stages of receivers to make

(a) the final output less noisy (b) the bandwidth very large

(c) the gain very large (d) the output impedance very low
Ans. (a)

FET has less noise because it is unipolar.
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123.

Ans.

A JFET has V, = 4.5V, I55 = 10 mA, and I3 = 2.5 mA. The transconductance will
be nearly

(@ 3.2 mAN (b) 2.8 mA/V
(c) 2.2 mAN (d) 1.8 mAN
(c)

-2

9=, Iplpss

_ =2 [2B5mAXIOmA
45V

_ %x5=2.2 AN

(Ese)

*;-'\':;\ammndudnmc cd JFET $
&~V

i e\
Tos Sose (\ = -S‘?)
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Q= | 20e| = 230w (| Va)
aNgy vel vp
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124. Which one of the following is not the correct advantage of negative feedback in

amplifiers?

(a) Less harmonic distortion (b) Reduced noise

(c) Highly stabilized gain (d) Decreased bandwidth
Ans. (d)

Negative feedback increases bandwidth.

5 "

2= N{‘Twur Feed ko
[+ 4 )

s Fecabork Shnal o Aubsinacied Jrom  oppiie

Ex,sixﬂ a-— l?—""

o amplafles, 40 —
* Neptise J"“"l""‘ o s 7 Py

1= Stablse Foin
5z Nedige clatontion

. Mehieve donlred Hjf nd of SMpecbncn,

J

L+ To tntpase bondosiam q; o plflen |,
<
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125. The advantage of the dual-slope ADC is its
(a) high sensitivity to noise and to variations in its component values caused by pressure

changes

(b) low sensitivity to noise and to variations in its component values caused by pressure
changes

(c) high sensitivity to noise and to variations in its component values caused by
temperature changes

(d) low sensitivity to noise and to variations in its component values caused by temperature
changes

Ans. (d)
Low sensitivity to noise and to variations in its component values caused by temperature
changes.

End of Solution
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126. Consider the following Boolean expression:

f=ABC+B+BD+ ABD+ AC
The simplified expression will be

(@ A+ B (o) B + C
(0 C+D (d A+D
Ans. (b)

f= ABC+B+BD+ABD+ AC

AB T | 1+-C

(=}
-
w
S

AB 1 1
2 ) 15 4
B 1 1
AB 8 9 11 0
f=B+C

e i &
Q) i (@ mpyrﬁhTﬂfirl

AlerB]r A<
- RxAC
At C

MADE EASY Class Notes

i

\l

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

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




N= [l ESE 2025 |riccom Eng.

Phas Preliminary Exam | EC 3&)

127. What is the result of Excess-3 (XS-3) addition of numbers 9 and 5?

(a) 11 (b) 12
(c) 13 (d) 14
Ans. (a)

Given, Excess-3 numbers
9——(6);p——(0110),

5—(2);p ——(0010),

(6)10 + (2)10 = ()10
Excess-3 sum =8 + 3 = 11

MADE EASY Class Notes

128. The network that couples the output signal voltage of a stage to the input of the next
stage of a multi-stage amplifier is called

(a) biasing network (b) resistive network
(c) feedback network (d) coupling network
Ans. (d)

End of Solution
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129. The expression

f=(B+BC)B+BC)B+D)
after reduction is equivalent to

oy}

(a)
(c)

O w
CNCs
o)

Ans. (b)
f= [B+BC|[B+BC][B+ D]
= B[1+ BC|[B+BC)[B + D)
= BB+ BC|[B+ D]

= [BB+ BBC][B+ D]
[B + 0][B + D]
BB + BD = B + BD

= B[1 + D]
=B
& w1 ye PRITFADE

Contewsis Bt BC Tevmn R neclumdewts

Convondionol:

ﬁ—_
_ ARt AC X BC (ﬁ-\-ﬁ)

- PBAALC + ARC A B B
-« AB4+ R C + ABc

= e [P s
e p"'L. M’-‘k—nz .
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130. PAL is the programmable logic device with a fixed OR array and a programmable AND

array. Because only the AND gates are

(a) non-programmable, the PAL is easier to program than, but it is not as flexible as
the PLA

(b) programmable, the PAL is not easier to program than, but it is flexible as the PLA

(c) non-programmable, the PAL is not easier to program than, but it is flexible as the
PLA

(d) programmable, the PAL is easier to program than, but it is not as flexible as the
PLA

Ans. (d)
PAL — Programmable Array logic
PROM PAL PLA

OR | Programmable Fixed Programmable
AND Fixed Programmable | Programmable

PLA — Complex to design but flexible for programming AND and OR gates.

PROM/OTPROM--- Programmable/ One time ,
Programmable read only memory

Memory arrays contains ---Diodes/transistors along with
Nichrome/ polysilicon fuses. Fuse ---1; Fuse blown off---0.

PROM --- Programmable read only memory
PAL ------Programmable Array Logic

PLA------- Programmable logic array
GATES | PROM PLA

OR Programmable Fixed Programmable
AND Fixed Programmable Programmable
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131. ROMis a

(@) non-volatile memory (b) volatile memory
(c) read/write memory (d) byte-organized memory
Ans. (a)

ROM — Read only memory
It is non-volatile memory.

Primary memory

il

RAM ROM

SRAM DRAM Permanent Semi-permanent

STATICRAM  ByNAMIC RAM
|

MROM PROM EPROM EEPROM

2* ROM —Rend only memory or Non-Volatile memory, the data can be retrieved for later use, Where as
RAML is volatile and depends on Power supply
MADE EASY Class Lecture

End of Solution
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132.

Ans.

The characteristic equation of J-K flip-flop is

@ Q= C_‘-)nJ'FOnK (b) Quq=QJ-QK
©) CQui=QK+QJ @) Qui=QK-QJ
(a)
Q J K Q
0|0 O O O0NC
1710 0 1 0 Reset
2|10 1 0 1 Set JK JK  JK  IK
3/0 1 1 1 QToggle G @ o o
411 0 0 1NC 0 1 D2
5/ 1 0 1 0 Reset A .
Q 1 1 KQ
6|1 1 0 1 Set _34 5 7 Q—
71 1 1 0 QToggle
Q = JQ+KQ
-, e
= ] T} FE sl th MoR  Lalch T k oy
-y | - o @
L = o c L)
=: =y [$\"j/L o | 3
B = 5]
s — i- | | Ty
o —4> x
[} L — :
o  Chanactoisdls Aable -
© > 2F I A
-4 oo
b A0 \
) o \ o
gl Rl
| 6 °
)
Do ==
|

{ (
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End of Solution
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133.  Which one of the following noise bandwidths is the bandwidth of that ideal bandpass
system which produces the same noise power as the actual system?

(a) Equivalent noise bandwidth (b) Linear noise bandwidth
(c) Actual noise bandwidth (d) Generalized noise bandwidth
Ans. (a)

Equivalent Noise Bandwidth is the bandwidth of an idealized filter that produces the
same amount of noise power as an actual system when both are exposed to white noise.

End of Solution

134. If an audio signal s(f) = 3 cos(2n 5001) is quantized using 10-bit PCM, the signal-to-
quantization noise ratio will be nearly

(a) 0.6 x 108 (b) 1.2 x 108
(c) 1.6 x 108 (d) 2.2 x 108
Ans. (c)
Given message signal — s(f) = 3 cos(2n 5001)
n=10
3 2n
N = =Xx2
Ny 2

_ 3402 _ 155 2%
2

1.57 x 108 ~ 1.6 x 108

- = 2‘4' N |
o At -2xET - 225 = L =
T -

2 -
”‘E:j'f“ e
o?;
P A,
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135. In information probability, when the base is 2, the unit is a bit, and when the base is
‘e, the unit is a
(@) ‘bit’ (b) ‘decit’

(c) ‘hartley’ (d) ‘nat’
Ans. (d)
I[xi] o =L ¢ { €
Prxi] N v v d »
"‘ [+ B
> Ioile aal .- -
t J %) \l\‘: s
< I %] = -—,?nc?hP{:n‘] Linits
L — bits
10 sy dcc;'}(a.n) f‘fﬂ)‘hb%
Ic —— raf ) -

136. The deflection sensitivity of a CRT is 0.5 mm/V and an unknown voltage applied to the
horizontal deflection plates shifts the spot by 5 mm towards the right in the horizontal
direction. The unknown applied voltage will be
(a) 100V (b) 125V
(c) 150V (d) 200 V

Ans. (a)

Given that sensitivity of CRT,
mm
= 0.05 —
S Volt
: Deflection (D)
Applied voltage (V) =
$2 ge (Vo) Deflection sensitivity (S)
v,= 22 5MM 400 voir
S oo™
volt

Applied voltage, V= 100 Volt

|3
| ™=
-
o
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137. A capacitive transducer with its plate separation of 0.05 mm under static conditions has
a capacitance of 5 x 10712 F. For causing a change of capacitance of 0.75 x 1072 F,
the displacement will be nearly

(@ 0.22 mm (b) 0.33 mm
(c) 0.42 mm (d) 0.53 mm
Ans. (b)
€A
C=—
X
€A = Cx (1)
€A
C==
X
eA=Cx @)

ea() _eA_Cr
eq(2) A CW

5x107? x 0.05
0.75x 107" x x’
x’ = 0.33 mm

End of Solution

138. The input for most of the instrumentation systems is non-electrical. This is converted
into an electrical signal by a device called

(a) rectifier (b) oscillator
(c) amplifier (d) transducer
Ans. (d)

Transducer is used to convert mechanical energy into electrical energy and vice-versa.

Voite Sla — Zpo Hz - 3.CKHz
Audio » —> Q0MYz- R0KHz
Video » —2 0- L4SMHz

- Sourk  Tvansduwr— Converts el zsfg {nto
; ele cordcal  -gquivalent .
.f_a.- ike ( rw'cropﬁwe),

[ Sy [/
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End of Solution
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139. Which of the following statements are correct?
1. Cut-off matrix provides a compact and effective means of writing algebraic equations
giving branch voltages in terms of tree branches.
2. In cut-set matrix, the number of independent node-pair terminals is equal to the
number of tree branches.
3. Tie-set matrix is used to find the branch currents.
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)

End of Solution

140. Which of the following statements are correct?
1. The end points of a line segment on the junction between two or more branches
or the end points of an isolated branch are called nodes.
2. If a sub-graph consists of an ordered sequence of branches, traversing from one
node to another, this particular sub-graph is known as path.
3. The closed contour selected in a graph is known as loop.
Select the correct answer.

(@) 1 and 2 only (o) 1 and 3 only
(c) 2 and 3 only (d) 1,2, and 3
Ans. (d)

End of Solution

141.  Which of the following statements are correct?
1. Aconnected sub-graph of a connected graph having all the nodes of a graph without
any loop is known as a tree.
2. The branches of the tree are known as twigs.
3. The branches that are removed from the tree are termed links.
Select the correct answer.

(@) 1 and 2 only (o) 1 and 3 only
(c) 2 and 3 only (d) 1, 2, and 3
Ans. (d)

End of Solution

142. Consider a reduced incidence matrix of a graph:

1 1.0 0 0 1
[A]=|0 -1 1 -1 0 O
-1 0 -1 0 -10
The number of possible trees will be
(@) 16 (b) 24
(c) 26 (d) 28
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Ans. (a)

1 2 3
f1 1 0 0 0 1
200 -1 1 -10 0
310 -10 -10
40 0 0 +1 +1 1], ¢

[Al,

Total number of possible trees = NV-2
=44-2 = 16
where N = Number of Nodes

End of Solution

143. The Laplace transform of a function f({) is defined by
L{f(t) = F(s) = [ e ™ at

where s is a complex variable given by

(@ o-jo (b) o + jo
(c) o/ jo (d) jw/o
Ans. (b)

143.(b)
Refesoree: Clows mofes
11"‘,-‘) f\'yy:?r_—'(_h_iv??
oA Elare .ﬂ(_a_p_; 0/m

X(8) - ‘[“;L-GJ E-/udJ- g, = T'{J'E{'—
T — bl
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144. In an induction type energy meter, normally the flux due to shunt magnet does not lag
the supply voltage exactly by 90°. The reason being that the shunt coil has some
resistance. Due to this, the angle of phase is less than 90°, as a result, the torque on
the disc is not zero at zero power factor. This type of error is called

(a) speed error (b) creeping
(c) phaseerror (d) torque error
Ans. (c)

Q.32 In a single phase induction type energy meter,
the lag adjustment is done to ensure that

(@) Current coil flux lags the applied voltage 7 s1®
by 90°
(b) Pressure coil flux lags the applied voltage
by 90°
(c) Pressure coil flux in phase with applied
voltage
(d) Current coil flux lags the pressure coil flux
by 90° [ESE-2000]

145.  Which one of the following statements is not correct regarding moving iron instruments?
(a) These instruments possess high operating torque.
(b) In these instruments, power consumption is higher for low voltage ranges.
(c) These instruments are capable of giving accuracy within the limits of both precision
and industrial grades.
(d) Scales of these instruments are uniform.

Ans. (d)
Moving iron instrument has low operating torque.
Advantoges ;
{- 1t can meaturv both ACand Dc. c am N‘DTE‘J
2. Cheap
3 HRabut} -
. vefahd T leseen).
Y. Less {yfetionall evone [ eopt Tron weight 14
Disadvandaget
..... 4 Mon -
I+ The Rcale ie, unijorm .8
ey A annetic ];rH-
9. The emar dve 4o Hyttersit, eddy evirent  and ”.:j J
3. r‘T}Tﬂrr-E calibiakons are Ir-qu\‘lt\l 'h-d D¢ and AC-

“tlore geale.
€x: Correch for BC but erfor for AC, Ute @ dtfferend

. ¢ and AC:
Y- Different compengalions are vequired por Bea
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146.

Ans.

If the z-parameters for a network are z,, =42 Q, z,,=35Q, z,, =25 Q, and z,, = 25 Q,

then the parameters A, B, C, and D are respectively
(@) 1.68, 33.8 Q, 0.04 mho, 1.4
(c) 1.68, 13.8 Q, 0.14 mho, 1.4

(a)

Vi, = Z b % Zgl (1) V,= AV, - BI, ..(3)
V, = Z,.I, + Z,,l, ..(2) I, =CV,-DI, ..4)
From eq. (2)
Vo _Za
= == _==] ...(5)
Zoy Zp °
Compare €q. (4) and eq. (5)
1 1 Z 85
= —=—=0040, D==2="--14
¢ Zy 25 Zy 25
Substitute eq. (5) in eq. (1)
2y Z11Z5
V, = 2—21\/2 +[Z12 A I ..(8)
Compare eq. (3) and eq. (6)
Zyy 42
= —=—=168
Zy 25
B = ﬂ_Z‘IZ =338Q

21

(b) 2.68, 33.8 Q, 0.04 mho,
(d) 2.68, 13.8 Q, 0.14 mho,

0.4
0.4

End of Solution
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147.

Ans.

Which one of the following features is not correct for Electronic Voltmeter (EVM)?
(a) Sensitivity is of the order of 10 uV (full-scale)

(b) In EVM, we also put some impedance matching stages

(c) Has very small frequency operating range

(d) Has internal protection against overloading

(c)

—— ~ —_—

’DTJ?UJ‘ Vold M etes (D\’Ml

Advantaeges ;
s Arrumrd ic More _tempare 4o uncJoa-
. pPﬂH'ﬂr\J& are 4aken bqikh-
* KMo pauallay ersy’
* 0le can be S4ored in msmma DewCdd .
‘ ”'“3“’ Tlp Tmpedantcd
e Powest Contompdion iz len:
e portable fnthrument -
' Cheap (o¢t and tsmpacl tize:
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End of Solution

148.

Ans.

In a series R-C circuit, the value of Ris 10 Q and C = 25 nF. A sinusoidal voltage of
50 MHz is applied and the maximum voltage across the capacitance is 2.5 V. The
maximum voltage across the series combination will be nearly

(a) 233V (b) 196 V

(c) 163 V (d) 136 V

(b)

1 1
_ _ ~0.1273Q
Xo= 2nf. " onx50x 106 x 25% 10

R 7 X

Z= R+ X3 —MWW——F——

Z = J10? +(0.1273)? =10.0008 — Vo —

|]|=ﬁ= 25 =19.64 A Z
Xc 01273

V=1Z

V=194

End of Solution
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149. An impedance Z, = (2 — 5) Q is connected in parallel with another impedance of
Z, = (1 + 1) Q. If the applied voltage is 17£0° V, then the currents through Z, and Z,
are respectively
(@) 3.16 £68.2° A and 10.02 £-35° A
(b) 2.16 £48.2° A and 10.02 £-35° A
(c) 3.16 £48.2° A and 12.02 £-45° A
(d) 2.16 £48.2° A and 12.02 £-45° A

Ans. (c)

17.£0° = Vg <~D |:| Z,

V, 17.0°
T o= =3.16.68.2°
Tz 2-j5

V, 17.0°
L= == = 12,024 - 45°
2= Z, A+l

End of Solution

150. The P-N junction diodes and thermistors can be used to compensate for variations in
current, thus stabilizing the operating point. Such methods are known as

(@) thermal runaway (b) thermal stabilization
(c) bias compensation (d) fixed bias
Ans. (c)
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