Bihar Engineeri“%pniVersiw Patn
B.Tech 3" Semes‘e“*Eiamination, 2025 :

Course: B. Tech » o8
de: 103302 Subject: Analog py, .. ime: ours
i lectronics Full Marks: 70

Instructions:-
(i) The marks are indicated in the right-hand marg

(ii) There are NINE questions in this paper.

(iii) Attemp! FIVE questions in all.
(iv) Question No. 1 is compulsory.

! 2x7=14]
; the following (Any seven questions only) [
Choose the correct option / answer ; :
0.1 e 00 e Al oscillator with equal RC s‘c':.ctlons, frequency 1S
) 1 \ (iii)
ZnRC B 2ok
@ il P @ 1 e
nRC RC e
\."J
(b) InaZener regulator, maximum power dissipation occurs when O@Q
(i) The Load current is maximum (iif)  The Load current s gnlnimum
(ii) Input voltage is minimum (iv)  Zener is off 30\0
©
(c) An8-bit ADC witha 5V reference has a resolution \)\?‘3‘
(i) 19.53mV (i) S mVi o A
(i) 10mV (iv) 2.5mV*
ol
(d) InBIT, high-frequency response is limited by "
(i)  Resistances ; (iif) OCSapacitances
(i)  Inductance ¥ | So Power
&
(e) A silicon diode at 300K carries L‘jﬁA at 0.7V. The current at 0.8V is
approximately i Q_<‘</‘
() 2mA & (i) 10 mA
(i) SmA \J’\ (iv) 20mA
o
() InaPN junction under f,o;JWard bias, the depletion region .
Widens S (i) Remains same
X/ (iv) Breaks \:

(e Narrows o oé‘
Q

(g MOSFET, i turation region
(i) S Vps <Ves = Vr (iii) Vs <Vr

& :
gr & Vos>Vesmln (iv) None
3 D

O ;

(h) Irfreverse bias, diode behaves like'
Q~2~\(i) Short circuit (i)  Capacitor
A7 (G Open circuit (iv)  Inductor

() MOSFET acts as current
(i) Cutoff
(i) Triode

\,éiﬁf Saturation

(8¢ Breakdown

()  Inanop-amp circuit, slew rate limits

(i) Gain (#) Rate of output change

(i) Frequency response (iv) Offset
Q2 @ Explain the current mirror circuit and its applications. (7
¢s) Explain the instrumentation amplifier and its advantages. 171
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Bihar Engineering University, Patna
B.Tech 3™ Semester Examination, 2025

Course: B.Tech Time: 03 Hours
Code: 103303 Subject: Electrical Machine-1 Full Marks: 70
Instructions:-

(i) The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.

(iti) Attempt FIVE questions in all.

(iv) Question No. 1 is compulsory.

Q.1  Choose the correct option / answer the following (Any seven question only): 2x7=14]

(a) Energy stored by a coil is doubled when its current is increased by percent
Wa2s (i) 50
(i) 100 (iv) 414

(b) A 4 KVA, 400/200V, l-phase transformer has leakage impedance of 0.92 + T]p\}
0.04 per unit. This leakage impedance in ohms, when referred to h.v. side 1sq\>
(i) 08+;1.6Q (i) 02+;04Q ©
(i) 0.08+,0.16Q (iv) 142Q Q@Jg?

b‘.
(c) A transformer secondary is connected to pure resistive load. Th@ﬁ)ower factor

on the primary side will be =
(i)  nearabout 0.95 lead (iii) near abou%g@S lag
(i) zero (iv) unity Q/%-
)
(d) Full-load voltage regulation of a power transfom@ﬁ%s zero when power factor
of the load is near o
(i) unity and leading (iia\é zero and leading
(i) zero and lagging \v‘&) unity and lagging
@)

(e) A 10 KVA step down auto transfong_&éhas voltage ratio of 0.7. The transformed
and conducted kVA can be respg\gﬁvely

(@) 8 (i) 7,3
(S 5 & (iv) 3.5and6.5
NG
(f)  The energy stored ir){;é)e magnetic field of a solenoid 30 cm long and 3 cm
diameter wound w@ 000 turns of wire carrying a current of 10 A is
(i)  0.015 joule” (iii)  0.15joule
(ii) 0.5 joule” (iv) 115 joule
é\
(g) The coqu‘ﬁutator segments of DC machines are made up of
(i) sbrass (i) copper
(i) hard-drawn copper (iv) copper alloy
N4

\(\

(h)a-\QA DC shunt generator builds up 230 V when driven in clockwise direction. In
case it is driven in anticlockwise direction, other things remaining unchanged,
then the voltage build up is
(1) 2230V (iii) somewhat less than 230 V
(if)  somewhat more than 230 V (iv) not possible

(i) A 220V DC machine has an armature resistance of 1 Q. If the full-load current
is 20 A, the difference in the induced voltages when the machine is running as a
motor and as a generator is

(1) 2207V, (ii1) zero
(i) 40V (iv) S0V
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()  The flux is maximum in the following parts of a DC motor
(1) pole core (i) under the inter pole

(i) under leading pole tip (iv) under trailing pole tip

Q.2 (a) Explain the concept of magnetic circuits. Derive the expression for reluctance and [7]

compare it with electrical resistance. ]
(b)  Explain B-H curve and hysteresis loop. Derive the expression for hysteresis loss. (7]
0.3 (a) Derive the equivalent circuit of a transformer and explain parameter determination (71
% using OC and SC tests.
(b) A S0kVA, 2200/110 V transformer when tested gave the following results:
OC test, measurements on the LV side: 400 W, 10 A, 110 V
SC test, measurements on the HV side: 808 W, 20.5 A, 90 V
Compute all the parameters of the equivalent circuit referred to the HV and LV
sides of the transformer. Also calculate % voltage regulation and efficiency at full
load and 0.8 pf lagging.

171

0.4 (a) Define voltage regulation and efficiency of a transformer. Derive expressions ancl (71

explain the condition for maximum efficiency. <
(b) Explain the Sumpner (back-to-back) test and its advantages over direct lo\a'@ing (71
test. rQQ
s
0.5 (a) Explain Scott connection with phasor diagram and its applications. & (71
(b) A 20 kVA, 2000/200 V, two-winding transformer, is to be psed as an auto [7]
transformer with a constant source voltage of 2000 V. At full-}éad of unity power
factor, calculate the power output, power transformed and power conducted. If the
efficiency of the efficiency of the two-winding transfo at 0.7 pf is 97%, find
the efficiency of the autotransformer. Qé""
\,\z
0.6 (a) Derive the expression for torque in singly excit (ﬁ?ld doubly excited systems. [7]
(b) Derive the EMF equation and torque equatiogb%?a DC machine. Explain armature (7]
reaction and methods to reduce its eﬁ‘ectsﬁ._éz
oS
0.7 (a) Explain the characteristics of DC ge Fators and the concept of voltage build-up. (7]
(b) A DC shunt motor is being ope from 300 V mains. Its no-load speed is 1200 (71
rpm. When fully loaded, it del;\)ers a torque of 400 Nm and its speed drops to
1100 rpm. Find its speed and power output when delivering the same torque; if
operated with an armaturewvoltage of 600 V. Excitation is assumed unchanged, i.e.
the motor field is still gxcited at 300 V. State any assumption you are required to
make. 0@" A
o :
0.8 (a) Explain varioq§rvnethods of speed control of DC motors. 171
(b) -A lap-wound DC shunt generator having 80 slots with 10 conductors per slot (7]
. generatgg’éat no load and e.m.f. of 400 V when running at 1000 r.p.m. At what
speeg(;ghould it be rotated to generate a voltage of 220 V on open circuit.

0.9 Wdt&aikon note on any two of the following: [7x2=14)
(a),~”EMF equation of a single-phase transformer
(b) Parallel operation of transformers and load sharing
(c) Commutation in DC machine
(d) Braking methods of DC motors

»-

R
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Bihar Engineering University, Patna
B.Tech 3" Semester Examination, 2025

Course: B.Tech Time: 03 Hours
Code: 103304 Subject: Engineering Mathematics-I17 (PDF, Prob/Stat)  Full Marks: 70

Instructions:. .

(i) The marks are indicated in the right-hand margin.
(ii) There are NINE questions in this paper.

(iii) Attempt FIVE questions in all,

(iv) Question No. 1 is compulsory.

Q.1 Choose the correct option / answer the following (Any seven question only): 2x7=14]
(a) Which of the function is hyperbolic
(1)  Laplace equation (iii) Heat equation
(i)  Wave equation (iv) None of those
® Iny=ax+b Tx=505y= 80,51y = 1030,5x* = 750 and n = 10,
thena =? , . 8
() 126 (i) 2.1 e
(ii)- 1.69 (iv) None of those §°

(©

(d)

(e)

V
If non-linear partial differential equations is in form f(p,q) c—g?b; then its
complete solution while be (where ¢ & g are arbitary consta
(i) Z=px+qy+c (i) z=ax+byc
(i) z=py+qx+c : (iv) z=ax+? a)y+c
O

Solve the PDE 4r + 125 + 9¢ = 0 <

) z=f(2x-3y)+xg(2y - 3x) (i) z 53?(2;( =3y) + g(2y — 3x)
(D) z=fQ2y-3x)+xg(2y- 3x) (iv)odﬁ‘one of these

The probability density function of a rand%@%ariable x is

i .2 &
)= {4 2-x%) for0<xs Zo‘r%he mean of the random variable is

0 otherwise ¢
@ a3 S (iii) 0
(i) 1/4 ?(\\?\ (iv) None of these
N&
()  Let f(x) be the continuous probability density function of a random variable X,
The probability that a <X < b, is
g f%’ xf (x) dfﬁ("e i, 7 (z) ~f(a)
L s
U fo0 g (v) f(b-a)
N
(g) One of 13 bulbs gives a standard deviation of 6 hours of the life and
anothersample of 16 bulbs gives a standard deviation of 8 hours of the life. Find
F =ef"\ i b
ir° 0.66 (iii) 1.78 L
_xi)  0.56 (iv) None of these

I
(Pﬁ\ Find partial differential equation of the given equation :

(i)

1)

z=f(x+ay)+ g(x —ay)
(i) r=a?% (iii) r = q?¢
(i) t=a%r (iv) s=aqa?r

If the probability that a new-born child is a male is 0.6, find the probability that
in a family of 5 children there are exactly 3 boys

(i)« 03456 (iii) 0.4567

(i)  0.2345 (iv) 0.2468

Null hypothesis is in terms of

(i) . Constant (i)  Statistic

(i) Sample (iv) Parameter
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0.2

0.3

Q./S

0.7

0.8

0.9

(a)
(b)

(b)

(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

Solve Bx+y—2)p+(x+y-

: : y=2)q=2(z-Y) .

Discuss the mean derivation and standz(xrd d}gliation of the following marks
distribution :

Statistics 25 618001 48530

Mathematics | 70 | 10 | 20 | 50

There is a consignment of 10000 balls wfmose max. and min. possible values are
desired to be fixed on the basis of the following results: “A sampl¢ of 100 balls is
taken at random and observed that 40 balls are of the top quality of grade worth
Rs. 5/- each, 25 are of grade II worth Rs. 4/- each and the remaining are of grade Il
worth Rs.3/- each. -

A card was drawn from a pack of cards, was noted and then replaced and the pack
shuffled. This was repeated ten times and the number of black suit cards was noted.
A thousand results were obtained in this way and given below. The number of black
cards denote by x. (x* of 10 d.f. is 18.360 and 9 d.fis 16.919).
x50 1 2 d 4 5

f 3 |[10[43[110]210]243 o

; w
Supposing the life in hour of a certain kind of radio tube has the density rod\'

2 )
fx) = {100/}5 for &= 190 _ What the probability that {LQ
0 elsewhere S .
(i) None of three such tubes in a is given radio set will have to be réplaced during
the first 150 hours of operation ?
(ii) All the three original tubes have been replaced during tl@?frst 150 hours.
A certain screw making machine produces on average OL & defective screws out of
100 and packs them in boxes of 500. Find the probab'&lgﬁy that a box contains 7 and
15 defective screws. «
O\/
a? ? ) : @)

Solve -a-t—f =22 by D'Alembert's méthod  where 2(0,t) = z(m,0) =

[ o az i (ex2x?) Q/Q-
0.z(x,0) = 0 and (at)t=o T 1008 5 ,\t‘g’

Solve (4D? — 12DD" + 29)z = e3"(<'/ !

Q~
Solve (4D —4DD' +D'*)z /—\-w\szlog(Zx +7).
It is known that the reading fa&x and y given below should follow a law of the form
y = a + bx, where a and b are constants
X: L2 i3 4 5 6 7 g
y: | 54 63 | 82 | 103 126 | 147 | 173 | 195

LN
NS

N)
O \ ) :
Solve % =12 %J-F z,2(x,0) = 6e 3 by using separation of variables.

An insulatcéﬁ’od of length [ has its ends A and B kept at a° Celsius and b° Celsius
respectidely until steady state conditions prevail. The temperature at each end is
suddénly reduced to zero degree Celsius and kept so. Find the resulting temperature
itéﬁy point of the rod taking the end A as origin.

(a Q‘z‘\i’mve that Poisson distribution as a limiting case of Binomial distribution.

(

An urn contains 1000 white and 2000 black balls. We draw (with replacement) 300
balls. Estimate the probability that the number of while balls among 300 drawn balls

lies between 80 and 120. Also find this value by Chebyshev’s inequality. (‘D(@ =
0.9929)

Write short note on any two of the following:

(a)
(b)
(©)
(d)

Duhamel’s Principle

Non-linear partial differential equation
Test of significance

Multinomial distribution

e
oy L

.
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Bihar Engineering University, Patna
B.Tech 3" Semester Examination, 2025

Course: B.Tech Time: 03 Hours
Code: 103301 Subject: Electrical Circuit Analysis Full Marks: 70
Instructions:-

(i) The marks are indicated in the right-hand margin.
(it) There are NINE questions in this paper.

(iii) Attempt FIVE questions in all.

(iv) Question No. 1 is compulsory.

Q.1  Choose the correct option / answer the following (Any seven questions only) [2x7=14]

(a) Three parallel voltage sources L0V/2Q, 20V/4Q, 30V/6<2. Equivalent voltage

(Millman)
(i 10V (iii) 233V
5 . v
(i) 20V ; : (iv) ..30 ‘ : Q@
: ; o)
(b) Voltage across the capacitor after four time constants 1S approximately >
(i)  36.8% of the final value (iii) 63.2% ) ©
(i) 50% (iv). 98% o
J;)' A graph has 6 nodes and 9 branches. Number of twigs in a tree -
LU (i) 6 ,«\Q. 1
(i) 8 (iv) 9 :1 N
y While applying superposition theorem, voltage som&é'are replaced by
(i) _Open circuit (i) stance
(Y Short circuit (iv) . CInductance
. A\)
S
S Millman’s theorem is mainly used for /ég
(i)  Series circuits "e) (iii) Transient analysis
\(ii% Parallel voltage sources %Q)‘ (iv) Resonance
Lokl
\_@/ Energy stored in capacitor C ﬁ?uﬁ' V=10V
(i) SO o) (i) 200 pJ
\(1/1)/ 100 wJ p N (iv) 20pJ
N :
\}g) Which of the follggﬁ'ﬁg is an active element?
(i) Resistob oy (iii)  Inductor
(i) Cap\ig r . Voltage source
\@, Laplac\g"'t?ansfonn of sin(2t) is
(i)52/(s +4) (i) s/(s>+4)
Gy 1/(s*-4) (v 1/(s*-4)
yb Which of the following is a linear circuit element?
(i) Diode ). Resistor
(ii)  Transistor (iv) SCR
\9 Open circuit condition in two-port means
(i) Current=0 (i) Power=10
(i) Voltage =0 (iv) Resistance =0
Page 1 of 3
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Bihar Engincering University, Patna
B.Tech 3¢ Semester Examination, 2025

Course: B.Tech
Code: 103306 Subject: Universal Human Values

Time: 03 Hours
Full Marks: 70

Instructions:-

( ‘.). The marks are indicated in the right-hand margin.
(it) There are NINE questions in this paper.

(iii) Attempt FIVE questions in all.

(tv) Question No. I is compulsory.

Q.1  Choose the correct option / answer the following (Any seven question only):

(a)  The concept of holistic development includes

[2x7=14]

(i)  Only intellectual development (iii) Only physical growth

(i), Development of body, mind, and (iv) Only economic
values

(b)  According to value education, the basic human aspiration is
(i)  Wealth and power
(i), Continuous happiness and

growth

(i) Fame and recognition quQ
(iv) Technological advangg}ﬁent

O
®

~

prosperity
(c) The body is considered an instrument of the Self because <
(i) It works independently (iii) It controli\fﬁ\e S
(i) Tt follows the instructions ofthe (iv) It con}(r/dls the S

Self Q/C’

N\

o
S/

elf
elf

A2
(d) Which practice best ensures harmony berweenéﬂé) Self and the body?
(i)  Overworking the body (iif)*” Ignoring emotional needs
(ii) . Balanced lifestyle with right \erv) Focusing only on material

understanding and physical cmg$ ; success
<

(¢) Which action best supports harrg\(@%/ in existence?
(i)  Excessive consumptio%’\ (iii) Ignoring enviro

nmental balance

(ii). Sustainable use of rgo ces (iv) Industrial overexpansion
N
(f)  Which of the followjng best represents a universal human order?
(i) Competitio&k%’id conflict (i) Isolation of individuals
(ii). Harmony-atall levels of (iv) Focus only on economic
existem;%Og growth
&\

(g) Which@the following best represents a value-based production system?
(i) e“Maximizing output regardless of  (iii) Reducing costs by exploiting

O~ impact labour
Afii)  Ensuring quality, sustainability,  (iv) Ignoring environmental
N and worker well-being consequences

(h) Which strategy is most effective for transitioning toward
professional life?

s a value-based

(i)  Ignoring ethical concerns for (iii). Continuous self-reflection and
_ success alignment with human values
(i)  Following trends blindly (iv) Prioritizing short-term gains

(i) A humanistic constitution primarily aims to
(i)  Promote economic growth only  (iii) Encourage pol

itical dominance

(i), Ensure justice, equality, and (iv) Focus solely on legal

human values in society punishment

Page 1 of 2
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U)  Which example best illustrates self-regulation in nature?

(1) Industrial pollution increasing (iii)  Overuse of natural resources
(ii)  Forest ecosystem maintaining (iv) Urban expansion

balance of oxygen and carbon

dioxide

\Q} (@)  Describe the importance of relationships in human life. How do they contribute to (7]

harmony? ;
(b)  Describe the process of self-exploration. Why is it important in value education? 7]

(71

(a)  Explain the methods to fulfill basic human aspirations with suitable examples.

(b)  What is meant by right understanding? How does it influence relationships and (71
physical facilities?
0.4 (a) Explain the concept of the human being as the co-existence of the Self and the body (7]
with suitable examples. :
(b)  Discuss how the body acts as an instrument of the Self, Illustrate with real-life (7]
examples. \
. QK‘
\Qy (a)  Explain the concept of family as the basic unit of human interaction. Hov&,&es it (7]
contribute to harmony in society? o
(b)  Describe the vision for a universal human order. Suggest practical stepg’fo achieve (7]
harmony at family, societal, and global levels, »\:3\3"’
0.6 (a) Explain the concept of interconnectedness among the g‘%(} orders of nature. [7]
[llustrate with suitable examples how this interconneetédness contributes to
harmony. &
(b) “Existence is co-existence.” Analyze this statement infe context of the four orders [7]
of nature and evaluate its significance for sustainsb}c living,
o J
0.7 (a) Discuss the definitiveness of ethical human &p\\fduct. Analyze how clarity in values [7]
leads to consistency in behavior, &
(b) Explain the concept of natural acceptgﬁ\ce of human values. How does it guide [7]
individuals in making ethical decis‘ipﬁ in daily and professional life?
0.8 (a) Describe the conceptof a humﬁi\fstic constitution. Analyse how it can contribute to [7]
a just and equitable society, .~
(b)  Propose a framework or set of practices that individuals and societies can adopt to [7]
ensure holistic harm%n‘y in existence. Justify your suggestions with reasoning.
N
0.9 . Write short note on aév\?wo of the following: [7x2=14]

(a) Relationshig_gﬁh human life
(b) Hannon);;in the Self

(c) Profes\gﬁmal Ethics
(d) Happiness

et &
) L g —

~4
((v
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