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l. Derive the resbnancc condition in an LCR circuit. Briefly explain lhe quality faaor and
hencc show thc quality factor will be higher ifthe band width ofthe circuit is lower.

2. What is Ult'asound? How these waves are produced? Write the fields of major
application of Ultrasound.

3. Show lhat thc uave cquaiion ofa transverse wavc in a shing is

# = *#,*"," " 
= f , *n"r" r. = mass per unir lengrh

4. Explain how NeMoD's rings arc formed and describe the mefiod for lhe determinations of
rcfractive index of liquid using Newton's ring formula.

OR

Discuss Fraunhofer diffraction due to a single slit. Dmw a curvc indicating distribution of
intensitf ofdif&actioD panems. Is lhcre any fundamental difference between interference
and diffiaction? GiYe the reasons.

5. Whal is double Reftaction? Explain how Nicol prism can b€ used as polariser and
analyser?

6- A dilFaction grating has 4000 lincs per cm and is used al normal incidence. Calculate the
dispersive powcr ofthe grating in the third order speclrum for the wavelength 500nm.

7. Write dowD the charactcristics of LASER and its use in holography. How semi conductor
laser is prodrrced?

8. It is desired lo make a converging achromatic lens of mean focal lengih 30 cm by using
two lenses of materiats A and B. If lhe dispersive powers of A and B are in the ratio l:2.
Find the local length ofeach lens.

9. Define electric flux. Determine electric field due to an infinile line ofchange.

OR

Vhat is dielectric constant? Prove lhe r"lation i = eo E+ i, \\trere symbols carry their

usual meanings-

t0. Two tiny couducti-og balls of ideutical mass m aod charge q hang fiom non conducting
thread each of length L. Derive and expression for the equilibrium seParatiotr 'x' between

lhe balls assuming that the separation angle to be small.

OR

What is a damped em ossillatiorN? Wrjch factor in lhe circuit is responsible to Produce
such a molion? Derivc a differenrial cquation for this motion and write its solution. What
u'ill be lbe remedy of such molion to make it smooth?

I



I l. A pamllcl plate capacitor conlains two dielectric slabs (ofequal dimensions) ofdielectrics
K; and K2 as shown in frgure bclow (i) Find the capacitance in each case if A is the area

of each plate. (ii) If Kr = 2 ard K2 = 3, what rvill be the ratio of lhe capacitance in two
cases,

d

12. A p.d. of lv is applied to a 30.5 m length of copper wirc (diameter 0.02 inch). Calculate
(i) The cunent (ii) Current dcnsity (iii) The electric field strength (Given, Resistivity of
coppcr is I.7xl0{Qm).

13. Discuss the Hdl Effect. Derive (i) Hall voltage (ii) Hall cocfficiert and (iii) Hall
r€sislance. Explain that lhe Hall resistance leads to tlle qusntum Hall effect.

14. Derivc en expression for the magnetic flux dersity inside a long solenid, carDring current
I, at a poirt Dearils center.

OR

Derive an expression for growth and decay ofcunenl in inductance and resistance circuit.
Also orplain the decay curreot in LR circut.

15. Provc lhat charge conservation theorcm with the help of maxwell's equation of
elertomagDetism.

16. Using lhc uncertainly principle, calculate the minimum uDcertainty in velocity when an
electron is confined to a box having a length I run. Given, m = 9.ltl0'lr Kg,
h=6.6x lo'3aJs.

d

,
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l. Define centen of suspension and oscillation of compound pendulum and show that they
are interchangeable. What length of&e pendulum has its maximum time period?

OR

Derive a differential equation for LC oscillation. Show that the maximum value of
electric and magnetic energies stored in LC circuit is cqual.

2. What are basic conditions for acouslics of buildings? Derive Sabine's rcverbe*ation
formula and also write its two importances.

3. A rod vibrating at l2Hz gen€rates harmonics waves with ampliude of l 5 mm in a string
of linear mass dcnsity 2grnlm. If lhe lension in $e string is l5N, what is the average
power supplied by the source.

4. Explain the circular nature of the NeMon's interference fringes. Show that square of
radius ofthe nth bright fiinge of Newton's ring due to the reflected lighr is proportional io
2n-1.

OR

Show that coherent light waves represenled by equation Ex = Er sin(M+6)
Ey = Er sirrwt

Give rise generally to an elliptically polorised wave lhat can become linearly and
circularly polorised wave under special condition.

5. What is the highest order spcctrurn which may be seen with monocbromatic lighl of
wavelenglh 600 nm by means ofa diffraclion gmting with 4500 LinEVcm.

6. Write lhe physical significance of dispcrsive and resolving pnwer of grating. Also
eslablish lhe relalion between them.

7- what is population inversion? Explain why laser action cannol occur without population
inversion between atomic levels? Write a melbod for getting Hc-Ne Laser.

8. Two thin lens of focal lenglh f, and f2 separaled by a distance d have equivalent focal
length 50 cm. Thc combination satisfies lhe condilions for no cluomatic aberration and

minimum spherical aberation. Find the value of f;, f2 and d. Assume that both the lcns
are the same material.

9. What is quadruple? Derive an expressjon of the electric field intensity al a point due to
- quadruple at axial line?

OR

Find the expressionfor the electric field inlensity at a point along the cenlcr perpendicular
axis of thc charge disk and distance z from center. Extend this resutt in infinite charge

- disk.
I - -',-!

.n"r.l

.2



10. Ifcoppei coin has mass 3.1I gm, wtal is thc lotal charge on the nucleus ofthe atoms in
the coin? Also find number of protons insid€ the nucleus. Molar mass (M) = 63.5
gmlmole, Avogadro number Ne) = 6.02x l0a atom,/mole.

I l- Dilcuss a microscopic view of ohm's law and show that resistiVity of a conductor is

OR

Stale and derive Ampere's law in magnetism. Why and how Maxwell modified it?

12. A circular coil having radius R canies a curent I. Calculate the magnetic flux density at

an axial distancc x from the center of the coil. Explain how the coil bahaves for a large
distancepoint and at what condition field will be maximum?

13. Find the expression for maximum energy of a rotating parricle in a cyclotron. How
cyclotron is different from syncluotron?

14. An induclance L is connected to a battery of emf E through a resistor- Shorv thar the
potential dilTerent across tle inductance afler time I is VL = Ee{R/Lx. At what time is the
potential differencc across the iDductance equal ro that across the reshtaoce such that
i= it2.

15. Write Maxwell cquation in diffcrential form. Convert them into intemal form. Explain he
physical signifi cance of each of them.

16. Derive Scfuodinger timc indcpendent wave equation. Explain the physical significance
ofthe wave functions.
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l. What are the equations of Static Equilibrium for 2-D and 3-D analysis of particle and
rigid body? t4l

2. Define particle, rigid body and free body diagram. Explain how can we reduce a force
into a force and a couple. [3+2]

3. f)etermine magnitude, direction and line of action ofthe resullant of forces acling in the
system as shown in figure below: t7]

30N

C
3rn B 3m

2m
20N

D

3m
70 r'.-

60N

4. Determine the force in each cable and the force'F'needed lo hold the 20 kg lamp in the

position shown in figure below:

E

t6l

A D

20" (l
B30' 45.



5. De6ne friction- angle of friction md-orplcin low can rle assure the condition of
overtuming or sliding ofa block. [+2+]l

6. Define centroid, center of gavily 'and axis of symmetry. Calculate the moment of inerlia
ofthe figure below (shaded area) about centroidal X:X axis. [3+9]

I
y=12cm

I

20 cm

0

x
30 cm

7. Draw AFD, SFD and BMD of the given Iiame loaded as shoru in figure below. Indicate
the salient features ifany.

40 KN/ur
30 KN

ll3l

D

20 K>///
.s1x'"- T-C

3m
IOKN

2m

2 n't

E

5KN

F
2'

2m 4rn

I



8. Determine rhe force developed in the members BC, BE, BD and CE of the truss loaded as

shonerin figrxe below. What are the assumptions ofideal truss? t5+2I

3m

3m

30 KN OKN

4

B

CE

3m

9. The motion of a vibrating particle is defined by the equation x=100 sinzrt and

y =25 cos2nt . Where Y ard 'y' are expresses in rnm and 't' in sec. (a) Determine the

velocity and acceleration when t = lsec (b) Find the nature of the path oithe particle.
What do you mean by dependent motion explain with etariiE?

10. The resultant external force acting on a 3 kg particle in space is

[8+2]

nri-zqf ls-+of 
[.
)^, 

,n"r.'t'is time measured in seconds. The parlicle is at

rest at origin, when t = 0 sec. Determine the 'x' component of acceleration, velocity and
position at lhe instant of 4 sec. Explain about impulse momentum prirciple of the particle- [8+2]

F=
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l. What is Rigid body? Explain lhe transmissibility of force and its limitation.

2. A block ofweight W is s,tpended by a cord AC and two spring of which the unstretched
length of cm klowing that the constants of spring are AB = l0N/cm and
AD=3. rne:

ll+31

t8l
a)

ock
AC

4m

c
lh'r

ZlEn 20arn

25.rn
34 cm

3. State and prove varignon's theorem. Determine the resultanl force and moment about
point O. [2+8]

v
70 tN

,+;:'

10 kN 70 tN

x

3m

t

ir,,j

lm hN



4- a) State and Fove parallel axis theorem fo! moment of inefiia.

b) Calculale moment of incrtia of givcn shaded compositc seclion about cenrtodial Y-Y
axis.

t4l

t8l

5. Dcfine friction and explain about hws of dry friction. How tondition of sliding or
overtuming can be dccided for a block? Explain in brief. ' ':. 12+21

6. Dm!, AFD, SFD and BMD of given frame. Indicatc salicnr f"utur.iilro. Deduce the
rclationship between load, sh€ar force and b€nding mom€nt for a beam scclion loaded
utiformly with intensity ofload w- fl l+l]

x

D

Orl
T
l

5h

B E
m

L lihr

7. Find the member forces in BD, CE and CD for thc given truss. Wrile dorw lhe
assumptions of idealtruss.. [6+21

10 kN

20 kN
D

B
F 10 kN

A
G

Ec

a

4m



E. Dcline radial and lransverse component of vclocity and acceleration. Find the

acceleratioo-of block B ifthe accelbration ofA is 4 m./s21J; for the followinB connection.
Neglect thc mess of bloaki ahd pulleys. AssurnEthat mids are inextensible and pullcys
are friction less. [3+7]

9, Define angular momcntum and illusEale that the Iatc of cliange of angular momcntum
about any point is equal to thc momcntun ofthe force about the poinl. The motion ofa
1000 gm block B ir a horizontal plane is defined by thc relations r = 3(l+sin2fll) and
0 = 2rt, where r is expressed in mete$, t in seconds and 0 in radians. Dctcrmine thc radial
and transverse components offie force excrted on thc block when i) t = 0 and t = 0.5 sec. [3+7]

ail

0

c
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l. a)

b)

c)

2. a)

Derive a rclation betwe€n the known r€sistancE Rr at tr "C and the unknown

resistance R2 at 12 
qC, when on is not known.

Explain rhe process of source conversion. How is it helpful in solving electrical
networls?

A circuil, containing of three rcsisrances I 2 O, 18 Q, and 36 O respectively jointed in
parallel, is cormected in series with a fourth resistance. The whole is supplied at 60 v
and it is found rhat the power dissipated in lhe l2 f) resistance is 36 W. Determine the
value ofthe fourlh resistance and lhe total pou'er dissipated ir the3roup,

Find the branch curcnts in the circuit ofgiven figure below by using nodal analysis?

do

I6I

14l

t6I

t6l

60 5V 2A

b) Find current in I O resistor ofthe network shown in figure below using superposition
theorem- t6l

30
6V ilo '10

36() 12r)

90v 60v

c) Shte and explain Thcvenin's theorem with suilable example.

t)

t41



+
A

3. a) In the network shorvn in figure below, find resistance RL connected batween terminals
A and B so that maximum power is develop across R1. What is the maximum power? t61

5(t 6V

100 2A
10v

B

b)

c)

4. a)

b)

c)

5' a)

b)

Derive an expression for the energy stored in thc magnetic field ofan inductor.

Derive an expression for the curent drawn by a pure capacitor when connecled affoss
a voltage. Explain with the hclp of a power diagram that thc value of average power
drawn by the capacitor during one cycle is zero.

A resistance of 20 O, an inductance of 0.2 H and a capacitance of 100 pF are
connecled in series across a 220 Y, 50 Hz supply- Detemine ihe following (a)
impedance ft) Cunent (c) Voltage across R, L and C and (d) Power factor. Also
calculale the lotal power consumed by the circuit-

A coil resistance 50 O and inductance 0-31 & H is comected in parallel with a circuit
comprising a 75 Q resistor in series with a 159 pF capacitor. The resulting circuit is
connected lo a 240 V, 50 Hz ac supply. Calculale: (a) The supply curre t (b) The
circuit impedance, resistance and rcactance (c) Power factor 8nd (d) Total power
consumed by the circuir.

Describe the metbod ofmeasuring power in 3-<D circuit by using two wafl mrters.

A 220 V, 50 I*z single phase ac molor draws a power of lOtW at a power factor of
0.75 lagging. Calculate the change in current taken from the supply and the new
powcr factor when a 250 pF capacitor is corurected in parallel wilh the motor. If the
motor is supplied tfuough a cable of 0.05 O resistances, calculate the power loss in lhe
cable before and after corune.cting the capacitor.

A three-phase A-connected load consists of ttree similar coils, each ofresistance 50 O
and inductance 0.3 H. The supply is 415 V, 50 Hz. CaJculat€ (i) The line currenS (ii)
The power factor (iii) Total active and reaclive powers when thc load is A-cormected.
Draw the phasor diagram.

t6l

t4l

t6l

t6I

t4l

l8l

t8l

LZ_
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l. a)

b)

c)

2. a)

Define the terms ofsource traasformalion with suitable example.

The current i+lhc field winding ofa motor at 20'C is 2 A. After running the motor for
6 hrs at full load the currcnl falls to I.75 A. If the vohage applied across the field
winding is 240 V, determine the temperatue rise of the winding. The tempemture
coelficienl ofrcsislarce ofthe copper winding at 0'C is 4.28x l0-3/K

A direcl curr€nl circuit comprises two r€sistors, A valu€ of25O and B of unkrown in
series with lhe parallel group. The potential difference across C is found to 90V. lfthe
total pou,s in rhe circuil is 4320 w, Calculatc value of unknown resistor. B, the
voltage applied lo the ends ofthe whole circuil and the cunent in each resistor.

Find tbe cunentsupply by eachsourcelsing Kirchhoffs law.

20c)

I4l

t6l

l6l
I6l

80
l5 r,

t2o l0o

b) Find the cunent in the l0 Q resistor in the circrrit belou, using Superposition lheorem. t6l

1

-l

c) Define capacitance and find the expression for capacitancc in terms of physical
dimension ofcapacilor also deducc energy slored in capacitor. l4l

t:



3- a) Use Norton's theorem to find the cunent through l0 ohm resistor for lhe network
shoun below.

+

5c,

20v
5A

l8I

t8l

t4I

t61

t6I

16l

t6l

b) State the maximum power trarsferlhcorem and find the value of Rr to obtain the

maximum in RL power and also fild the value of this maximum Power for lhc
network shown below. 8r, +5()

2A R1

4. a) Calculate the peak factor andlorm of the waveform showo bclow.

V..- = 100

t

ttl4 1l 21 9nl4 O-+

b) A coil and non-inductive resislor are connected in series across a 200 V, 50 Hz
supply. The vohage across thc coil and resistor are 120 V and 140 V respectively. If
th€ supply current is 0.5 A, calculate : (i) the resistance and inductance ofrhe coil; (ii)
lhe power dissipaled in the coil; (iii) the power factor of the coil; (iv) the factor of the
circuit.

c) Two impedances given by Z1 = (10+j5) and 22 = (8+j6) arc joined in parallel across a
voltage of v = (200+j0) vohs. Calculate the circuil its phase and the branch currents,
lotal power consumed by the circuit. Draw the phasor diagram.

5. a) Threc phase loads (6+j8)O, (8+j6)O and (4-j3)A are corurccted in delta to a 3 pbase
I l0 V supply. Find the phase currents, line cunents and total power consumed.

b) Derive ihe relation belween tan 0 and the lwo watheter reading wl and w2 for a

balanced tkee-phase load having leading power factor.

c) Shor.r', with the aid of a phasor diagram, how thc porver factor of a load can be improved
by connecling a capacitor in parallel wifi it.

I (.,

1
4cl

20

r0 c!

{41
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l. State Euler's Theoran ftir homogeneous funclion of two variables. If u = tan-!
x!+y'
x+y

thcn show thar *fu*rfo =.in2l.tAx 'Ay

2. Obtain ihe maximum value ofxlz such that x+y+z=24.

3. Evaluats [["#aydx by changing order of integation.

4. Evaluafe: fffiz* * f)O* Of arwhere R is closed region sounded by cylinder z=4-x2
R

and Planes x=O Y=0, ! =2, z=0.

5. Show rhar +=!:!=4and 3x-2y+z+5=g=2x+3y+42-4 are coplanar35-2
lines and find rhc point ofintcrseclion.

6. Show that the shortest distance belu'een the lines x+a=2y=-l2z a,J,d

x=y+2a = 6z-6ais2a.

7. Obtain the equation of langent plane to sphere x1 +y2+22+6x-22+l=Owhichpasses
lhrough the line 3(16-x) =37=2ya39

8, Find the equation ofcone with vertex al (3,1,2)and base 2x2 +3y2 =1,7=1

OR

Find the equation of the right circular cylinder u'hose guiding curve is the circle:

x" +y'+z' -x-y -z=U x+y +z=l

9. Solve the initjal value problem: y"--4y'+3y = l0e'', y(0)=1, y'(0)=3

l0- Solvc the differential equation by power series method: y"-y=0

I l+4j

t5l

t5l

151

t5l

t5l

t51

t5!

t5l

lsl



I l. Solve in series, rhe Legendre's equation (l - x')y"-2xy'+n (n + l)y. = 0 t5l

t5l

OR

prove rhe Bessel's funcrion Jr(x) =ffi(;-1*-)

l=lffill;;il-[;;]la;il12. Prove that tsIaxb cxd exf

l3.Pmve that the necessary and sufficienl conditions for the vector firnction a of scalar

variable I to have constant direction is u"9= O
dt

14. Find the angle between the normal to the surfaces given by: xlogz=y'1-! and

x2y +z=2 al lhe point (l,l,l)

15. Test the convergence ofthe series:

3, 8.15. n'-l
X+-X- +-X +-X +......+ -=jX' +..,...,X > 0.5 l0 17 n'+l

16. Find thc interval and radius ofconvergencC of power series:

l(* - z)* -l-r* - z)' r ]-(x - 2)' +. .......* 1 (, -2)' +............1.2' 2.3 ' 3.4 
. ' n(n + l) '

tsl

t5I

tsI

)t,
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l. Draw an isometric view from the given orthographic views as shown in figure below: I l0]

--;r
-t

2. Draw the angular perspective view of figure belew: t5l

02o

>\i-r- 1

It
40Level

Piogramnre
Year / Part

I

I

I
I
I

I

I

I

I
I
I
I

I

L__ ---J

r-----

o



r

3. Orthographic projeati,on oflte objectisshor,qr in figure below. Draw the sectional view
at sEction A-A. t5I

o

\.
_.

,-:
c:

',,::,.:

.i:,.

: : I :: r; r .: i :: : : i : :::i.r . .! _,,.:-

it
*
i.n
$.i
?.!r

r'j
F{
:."i {.
f,"
lli

OR

Dmw the skndard symbols for the followiug:

a) Extemal Thread
b) Fint angleprojection
c) Projection welding
d) Nipple
e) Mirterial rcmoved bymilling
D Maximum material condition
g) Thcrmistor
[) Three phase motor
i) Channel
j) Church .

Ske!c.-h the top vierv and sectional ,front view for double riveted double slrap chain }utt
joini;

OR

Make complete fit analysis ofthe following symbols l00Hl l/p7; fundamenlal deviations
for H and p arc 0.00 mm and 0.037 mm respectively. ITG for I I and 7 are 0.22 mm and

0.035 mm respectively. Indicate type oflit, allowance and type of system.

t?

t5I

t:



,5. hw rbe-assembled:sectiesal front-view &om the following detail dra*ings shovm in
figure below. tt 5I

W}IDEL
Crn lr.h

I OPF

WASH R

2 OFF

m
M 

'a 
r{f,x Nur

Mild St..l
r ol'F

J..

t1 m

CYLINDRICAL IIEA.D SCRIiW
Stccl

I OFP

n;l

sufPonTs
Colil RoU.d Sr..l

I OfF EICH

M 12 HEX BOI-T
Mild Sltct

2 OlT',

1ra

BASE
Cold RolLd SlEl
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/ Candidates are required to give their answers in lheir own words as far as prac(icable
/ Attenpt 4!! que.ttions.
/ Thefigures in rhe margin inlfcote fg!!,P97!2.
/ Necessam fis|res are otloched hereiith.
/ Assume suiluble data if necessary.

I. Orthographic views ofan object are shown in figure below, Draw its isomet c view.
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2. A solid square prism of side base 30 nrm and height 40 mm resls with its base on thc
ground and one of the rectangular faces inclined at i0 degree lo the PP. the nearest
vcnical edges touches the pp- the Stalion point is 80 mm in front of the pp, 80 mm above
the ground aDd opposite lo the nearest vertical cdge lhal louches the pp. Draw lhe
perspective vicu, and indicate mairr dimensions.

3. Draw seclio[al liont view from the component as shown in ligure bclow.
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4. Di:rw thr,r'ont vieu'and jull sectional trlpviewof double r-iveted double snaPchain l-'-Pe

tslbutljoinl 
on
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O{ TRIBHUVAN I'NIVERSITY
, INSTITUTE OF ENGINEERING

Examination Centrol Division
2075 Baishskh

Subject: - Basic Electro nics Engineering ltxtstl
./ Candidates are required to give their answers in their orvn words as far as practicable.
J Attem /A questions.
J The figtres in the margin indicate Fu!!A!8!
/ Assume suitable data if necessary.

1. Determine Vth,Rth and the cr:rrent duough 5 Kf) resistor using Thevenin's theorem.

12li 8k
14l

48r

2. What do you mean by a filter circuit? Explain the operation of RC low pass filter wii} its
. transfer function and frequency response. t4]
3. Explain large signal models of PN junction diode. I4l
4. Explain the working principle of full wave bridge rectifier with necessary diagrams and

expressions. t4I
5. Draw the DC load line and determine the Q point of the voltage divider biased h'ansistor

circuit having V6c = 20v, RC ='2K, R l = 20k, R2=10k, RE:4k, 0= 100. t6I
6. Describe the construclion and working principle of n-channel deplerion type MOSFET

with necessary diagrams. t6]
7. Explain the operation of CMOS invertor with necessary diagram. t4l
8. Describe the working principle of square wave generator circuit using operational

arnplifier. I4l
9. What do you nrean by vim:al short circuit in OP amp? Draw the circuit diagram of lhe

inverting integrator and show that the output is proportional lo the time-integrai of the
input. [2+2+2]

I0. State Barkhausen criteria for oscillation. Draw Wein bridge oscillator circuit to generale

sine wave and derive the frequency oflhe generate sjne u,ave. 12+2+21

ll. Explain working principle of optical fiber. List out the advantages of optical fiber
eomnunication over copper cable communication. I2+4)

12. Write short notes: (any t\vo) I2r3l
i) Data Logger
ii) Digital Multimeter (DMM)
iii) Regulated Por.r'er Supply

I3. What is an aneterma? Explain any two properties ofthe anlenna. 12+21

I4. Simply the expression using K-Map, F(A,B.C)=A'B+BC'+AC'. t4l

15. Explain the operation of JK flip-flop rvith necessary diagrams and characteristic 1able. t6]

16. What is multiplexer (MUX) Explain 4:l lUultiplexer. t6l
* *:*

e:3

t
k

Exam. ll:r l.
Level BE Full Mrilq 80

Programme All (Except B. Arch) Pass Marks
I/II i Time

32

Year / Part 3 hrs.
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Vr= 18V

Full Marks 80

Prograpme All (Excepl B. Pass Marks 32

Year / Pert l/

Rr-=1.2 K 0
Vo= lOV

Time 3 hrs

Subject: - re.-tgEli"lfgqtg-1e*1g_ry1tng!!I_4:!__

/ Candidates are required to give their answers in their own words as far as praclicable.
/ Attempt 4! questions.
/ The fisures in the marpin indicateFull Marks.
/ Assume suitable data if necessary.

l. What is Active and Passive Component? Define transconduclance and voltage gain with
reference to BJT.

2. Draw the circuit diagram of RC High pass filter and explain its operation with the help of
frequency dependent response al the oulpul.

3. Find lhe Zener Current in rhe given circuit when R1 = 1.2 Kf). Assume Vz- = l0 V.

R=100 O

V,

12+41

t5l

t5l

+

4. What is clipper and clamper circuit?

5. Draw emitter feedback bias circuit ofBJT by labeling all the circuit components. Find 16

and V6g in the circuit if V6s = +12 V, RB = 430 kO, R{. = 2 kO, R5 = I k Q and
p=s0.

6. Draw the circuit diagram ofdifferential amplifier using BJT.

7. f)escribe the working principle ofn-channel enhancemenl rype MOSFET.

8. Mention any four properties of ideal Op-amp. Derive the expression of voltage gain of
non-inverting amplifi er using Op-amp.

9. State Barkhausen crileria. Draw the circuit diagram of square wave generator and explain
how it works.

10. Draw the circuit diagranr of Wien Bridge oscillator.

I l. Differentiate between following communication systems.

i) Wired and wireless communication system
ii) Broadcasting and communication

12. What are the advantages and disadvantages ofoptical communication system?

13. Write short noles on: (any nvo)

i) Oscilloscope
ii) Data logger
iii) Regulated power supplv using lC

14. Slate DeMorgan's theorem. Subtract (l I I l)2 from (l I 10), using 2's conrp)ement nrerhod.

15. Simplify an expression F(A.B.C,D) =:0,3,7,9,1 1.14.t5) byusingK-map.

, ,r,,

I2l

12+41

l2l
t6l

12+41

12+41

t4l

[3+3 ]

t4l
[2x3]

Exam.
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Exam.
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Yrlrr / Part Utr

Full Marks 80

rks

Ilc ul.lr

Subjecl: - Basic Electrical (8E45))

/ Candidates are required to give their answers in their oun wcrds as far asfracticable.
r' Afiernpt.l!!qteslions.
r' The lglres in the mtrgin indit:ate Full Marks.
I Assume suitable dala if necessary.

l. a)

b)

c)

2. a)

What do you mean by -ideal and practical vcltage source? Explain the effect of an
intemal resistance ofa voltage source on its terminal characieristic.

Defne-lemperature co-efficient oFlesistance. The field- winding of a dc motor
connected acrosS 230 V supply tdkes l.l5 A at room temperalxre of 20'C. After
working for some hours the current falls to 0.96 A, the supply vohage renraining
constant. Calculate the find uorking temperature of field windingJesistance
temperature co-efficient ofcopper at 20C is 11254.5.

A direct currdnt circuit comprises two resistors, A of value 25 Q, and B of unknown
value, connecled in parallel, together wilh a third resistor C ofvalue 5 O corurected in
scries with lhe parallel group. The potential difference across C is found to 90 V. If
the total power in the circuit is 432O W, calculate valuelf unknorrn resistorB, the
voltage applied to the ends ofthe whole circuit and the current in each resistor.

Calculate the current Itrowing in the 5Q branch AC of the circuit shown in figure
below using nodal arnlysis.

2A

lov

D

b) Calculaterhe value of R to reccive maximum porcr and maximum power received by
it for the circuit shoum below.

?0

10

l4l

t5l

t6l

t8l

c

{81

al



3. e) Use loop current method to calculate the current through the zLO resistance for the
netlnik shov/n below. t8l

.i

b)

c)

4.a)
b)

Stale and explain Notson lheorems rvith the help of suitable example.

What is a parallel-plate capacitor? Ilow do you define its capacitance?

Derive the equation for inductance in terms of its physical dimensions.

Derive the equation for instaataneous current flowitrg through a pure inductor when
excited by A.C sinusoidal voltage V = Vm Sinwt. Draw lhe waveform of voltage,
curr€nt and power. Show analytically and graphically that it does nol consume real

Power.

A series circuit consists of a resistarce equal to 4(, and inductanee of 0.01 H. The
applied vollage is v = 283 sis€00t+90') volts. Find

(i) the power dissipated in the circuit,
(ii) the expression for i(t)
(iii)power factor

Define power-factor an<l explain its significance. A single phase load of 5Kw operates
at a power factor 0.6 lagging. It is proposed toimprovc *e'aower factor to 0.95
lagg,ng by connecting a capacitor scross the ioad. Calculate the KVAr rating of the
capacitor.

A star connected alt€mator supplies a delta connected load. The impedance of the
load branch is (8+j6) O. The line voltage is 230 volt. Determine

(i) Current in the load branch
(ii) Power consumed by load
(iii) Po*'er factor r:f tlie load
(iv) Reactive power ofthe load

+'r+

t41

t4l

t4l

t6l

161

I2+6j

5. a)

c)

b)

I8l
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Exam l{egrrla r
Level

Programme I

BE Full Marks

BCE, BGE, BME Pars Markg
UU Time

80

Year / Part 3 hrs.

Subject: - Physics (SI1452.)

r' Candidates are required to give their answers in their ov*n words as far as practicable.
{ Attempt All questions.
y' All ouestions carrv eoual muks.y' Assume suitable data if necessary.

Show that motion of a disk of a torsion pendulum is angular harmonic motion, Find an
expression for its angular frequency and time period ofoscillation.

OR

Wlrat is em oscillation? Derive the differenlial equation of forced em oscillation. Hence
find its resonance &equency.

A mass of2 kg is suspended from a spring of spring constant 18 N/m. If the undamped
&equency is 2ll r/3 times the damped frequencl', what will be the damping factor?

The volume of a hall is 475 m3, the area of the wall is 2ffi m2, arras of the floor and
ceiling each is 100 cm2. If absorption coefficients of the wall, ceiling and floor are 0.03,
0.04 and 0.05 respectively, find the reverberation time for the hall.

Is it necessary that the interfering waves should have equal amplitude? Derive an
o<pression for condition of constructive and destructive interferences for reflected light in
case ofthin tansparent film ofuniform thickness.

OR

What are dispersive power and resolving power of a diftaction grating? Show that the
resolving power of a grating is proportional to the number of order.

White light fills normally on a film of soapy water of thiclness 5x I 0-s cm and refractive
indq( 1.33. Which wavelenglh in the visible region will be reflected most stongly?

What are r€tardation plates? Find out En expression to find the thickness ofa retardation
plate that produces elliptically polarized light.

Derive the expression for the equivalent focal length of two thin lenses having focal
lcngths fi and f2 sepamted by a distance d. Also find the position ofprincipal points.

If the numerical apenure be 0.2441 and refractive index of core be 1.50, calculate the
refiactive index ofthe cladding and acceptance angle in an optical fiber.

Whit is quadrupole moment? Is it vector quantitfl Derive an expression of electric field
intensity due to linear quadrupole at axial line.

OR

What is electic flux? Is it scalar quantity? Use Garss'i law to find the electric field
st€ngth outside and inside of uniformly charge distributed conduoting sphere ofradius R

. 1.

,,

3.

4.

6.

7.

8.

9.
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I0. If a parallel plate capacitor is to be designed to operate in an environment of fluctuating
temperature, prove that the rate of change of capacitance C with temperature T is given

. dc ^[1dA ldxl
bV - = Cl _:_:: _::: L where symbol carries its usual meaning." dT LAdT xdTl'

11. The supo conducting state of a lead specimen has critical temperature 6.2 K tt zsro
magnetic field and the critical field is 6.4xl0a A"/m at 0 K. Estimate the critical field at
5K.

12. An inductance L is connected to battery of emf E through a reisistance. Show that the

inductor affects the growth of current i = io

0.63i0.

i'Rr )

1- "1" 
J

OR

Derive an expression for energy stored in magnetic field. Show that the magnetic energy
density is directly proportional to the square ofmagnetic field.

13. A copper ship 2 cm wide and I mm thick is placed in magnetic field 1.5T. Ifa cunent of
200A is setup in the strip, calculale (a) Hall voltage (b) Hall mobility of tlre number of
elections per unit volume is 8,4x I fl m:3 and resistivity is 1.72x I0-8 obm-m.

14. A parallel plare capacitor with circular plates is being charged by varyiag electric field of
l.5xl0l2 Vmrs-l. Evaluate the induced magnetic field if the radius of the plate is 55 mm
and displacement current.

15, Write dovn the }vlaxwell's equations in free space and in dielectsic medium. With the
help of Ma,xwell's equations, derive charge conservation theorem.

16. An electon is confined in an one dimensional inlinite potential well of width I, the

potential energy i, vG) = i0 l: 
-: 

' . . Find the eigenfimctions
[@ x<uanqx>l

Y (,.)= A'i'(T) and energJ eigcnvalu"' e 
" 

= 
n'n'!' 

'

a'* *

At which condition it reduces to

!

3
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Artempt 4!! questions.
{ 'fhc ligures in the margin indicate FUA Marks.
y' Assume suitable dalri if necessary.

l. What is applied mechanics? Mention scope oI applied mechanics in engineering. U+zI

2. What is fiee body diagram? Determine the support reaction at contact point of given
sysiem. Assume contact surfaces arc smooth. U+7)

Take,
Weight of spherc A and C = 300N
WeightofsphereB=600N
Diameter ofA and C = 800mm
Diameter ofB = 1200rnm

P

3 . State and prove the parallel axis theorem for moment of inedia. Determine the moment of
inertia about centroidal 'Y' axis ofgiven shaded area. [4+81

Y
bl

4. Define angle of friction, coefficient of friction. Why coefficient of static friction is

greater than coefficient ofkinetic friction. [l+l+2]
5. Draw axial forcr, shear force and bendirg moment diagram; and obtain salient featurcs

for the given frame Loaded as shown in figrue. t13l

q





6. The acceleration of a particle is defined by the relation a = l2x-28 where a in m-/s2 and x
inm. knowing that v = 8m/s when x =0; determine [8+2]

a) the maximum value ofx.
b) the velocity when the particle has travelled a total distance of 3m.
c) What do you mean by de;rendent motion ofparticle? Explain with suitable example.

7. Explain &ee body diagram and its importance. Fiud the magnitude, direction of resultant
for(€ ard locate two points on the edge ofthe plate where the resultant meet. [4+8]

ri:l

IE

8. Daermine the member force in members BC, BG and DF. How can we check the
determinacy and stability ofthe truss? Explain with suitable example. [5+3]

9. Derive the expression for angular momentum and rate of change. Two blocks, A of mass

150 kg and block B of mass 350 kg, shown starts ftom rest. The coefficient of friction
between horizontal plane and the pulley is 0.2 and the pulleys assumed to be ofneglig.ible
mass. Det€rmine the ac.celeration ofeach block and tension in each chord. [2+8]

r:l

4@6m =24nt
n
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Subjecl: - Engineering Drau,ing ll (ME451)

/ Candidates are required {o give their answers in their own words as far as practicable.
{ Auempt All questions.
{ The figure.s in the margin indicate Full Mar*s.y' Assume suitable dato dnecessary.

l. Orthoghraphic views of an object is shown in figure below. Draw its isometsic view. [0].

Fto^t"

: 'ftP

2. A right regular square pyramid, base edge 30 mm and altitude 40 mm rests with its base

on the ground and the base edges are equally inclined to the picture plane. The rearest
front comer of thc base is 10 mm behind the P?. The statioraoint is 45 mm in front bf
the PP, 60 mm above the ground and lies in the central plane which passes tbrough the
vertex of the pyramid. Draw the perspective view of the pyramid. t6I

t-

?'7\ o





3- Draw the assembler! seotional front vierv fiorn the following detail drawings shcrwr il
tigure belovr. il4l

2x Ml2
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4. Skelch top vierv and seiticnal fi r:nt vierv olsingle riveted double strap butt joint.

. toll
l)etehnine ti:e limiis of rlirnensicus and l:ipes of fit designerJ by lCO H7/s6. i.ssullre
lirnda renlai deviation fol I{ and s as 0 micromeicri and 0.030 mnr above the ha.sic :iiz-e

Lne resnectivelv a:rd Internarional toiennce grade for 7 and 6 as 0.0-15 nrm and 0.012 rnm
respectivel y.

5. Orthographic pr<rjection of the object is shown in ligure belcw. Drav, the sectional view
at section A-A.

A1

OR

Draw tire standard symbols for the follorving.

aJ tutemal Thread b) Third angle projection
c) Spotweld d) Expansionjoint
e) Surfaee to be obtained by line tumi g I) Least miterial condition
g) Rectif;,er h) Loud speaker
i) I - beam j) School

{sl

tsl

lsl
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/ Candidates are requiged lo give rheir answers in their own words as far as practicable.
J Attempt 4!! questins.
r'-.All guestions carry eqwl nrarks.
/ Assume suitable data ifnecessaq,.

l. State Euler's Theorem for a homogeneous function of two inderendent.variables and

' verifi it for the fun"ti- u = *" tur-'[I]
l., ,r

2. 
. 
Find lhe exlreme value ofx2+l+l connected by the relation ax+by+cz = p.

3. Evaluare fJxy(* + yp..ay ever lhe+rea between y = x: and y -x.

4. Eviluate the integal by changing to polar coordinates f;
OR

y'fin-f *lay.a"

Find by triple integration the wtume ofthe sphere x2+y'+r' = ,'.
5. Find the equarior of the plane through the line 2x+3y-52 = 4 and 3x-4y+52 = 6 and

parallel to the coordinate ares.

6. Iind the len6h and equalion of sliortesl distance betu,'een the linet 
x 

-I3 = 
I-,8 

= 
z:3

3 -r l _
and 2x-3y+27 = 0,2y-z+20 = 0.

7. Obtain the centre and radius ofth e circle x2+y2+2.7+x+v+z = 4, x+y+z: 0.
' - 8. TFe plane through OX and OY includes an angle c, prove that their line of intersection -

lies on the cone 221x2 +y2 +22)=x2v2tan2q,

OR

Find tlre cquation of the right circular cylinder of radius 2 whose axis is the line

x-l _y-2 _ z-3
l12

9. Solve by pov'er series method the differenlial equalion )/'- 4ry' + a1x2 - 2) y = 0,

10. Express f(x) = * 
I 

- 5* 
z + :i + 2 in lerms of !-egendre's p,;l1r:orrtial.

=n?[i.'-.3:*.,i

)

I

:

i
I
I

!

i

i
1

i
I

I

i

I

I l. Shorv rhar .l ir
(;l
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[2. Prove that
-t -t, i{.,
bxccxaaxb

l= l;;;l'

I

!

i
I

i

I

I

!

I

l
I

13. A partical moves along the curve x=acosl,y=aSint andz=bt. Find the velocity and
- .acceten lion at t = O and I = ,/2.

14. Find ihe directional <lerivative of fi(x,y,z)= xy1+yzl at the poin( (2, -1, l) in-tlr direction
-a -+

of vector i +? j+2k.
OR

If a is a constant vector and r be the position vector then prove (hat (axV)x r =-2a.
1 5. Tesl lhe convergence oftfie series

xx2x3
- 

+ -----j- + _ +.-...........x > 0t.2 2.3 3-4

16. Fiad the intervaland radius of convergence of the pu*.. rerio f {:$-
,=t {n+l
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2073 Bhadra

- Basic Electronics

l. Describe different types of controlled source with figures.

2. Calculate the current flowing in each branch using superposition theorem.

3 ohm 3 ohm

r' Candidaes are reqnirc*toaive theiraFwersirrtheir own words as far as practicable:
/ Attempt All questions.
r' The ftgures in the margin indicate Full Marks.
{ Assumesuitable data if necessary.

t4l

t6l

6v 6 ohm 2v

3. Describe the rectification process. Explain the operation of half wave rectifier with
[1+4]necessary diagmms.

4. \lrhat is diode clamper? Describe the opetation diode clamper circuit. U +4]

5. Draw the DC load line and determine the Q point of the voltage divider bimed transistor
circuit having Vcc = l5v, Rc = lkfl, Rl = l0 ka, R2 = 5kO, Rc:2kfJ and p = 15. t6l

6. Why BJT is a bipolar and MOSFET is an rmipolar device? And draw the circuit diagmm
of differenrial amplifier usinglJT. _P*21

7. Explain the operation of CMOS switch with necessary diagrams. I4I

8. Mention angfour prope*ies of an ideal OP amp. Derive the expression of voltage gain of
an inverting amplifier using OP amp. 12+41

9. Draw a circuit diagram of square wave generator using OP amp.-Explain how it generates
the squate wave. Express the frequency ofthe square wave generated. [2+3+l]

10. What is Optical fiber? Explain the advantages of optical fiber communication over
coaxial cable communication. [+3]

I l. Define communication system. And describe communication system in brief with the
complete block diagranr. 12+31

12. Simpliff the expression using K-Map, F(x,y,z) = X'YZ+X'Y'Z+XYZ and realize it using
logic gates. I5I

I3. Mention the types of flip flops and explain the operation of J-K flip flop with necessary
diagrams. [ +4]

14. Draw a block diagram of digital.multimeter. Explain how it measures dc curent flowing
through it. tsl

15. Draw and explain the block diagram oftlata logger. t4l
I 6. Write short notes on: (any 1wo) [2x31

a) Light emitting diode
b) O-utput characleristics of common base conliguralirrn l

c) Regulated power suppll,

++*

llegulirr

Programme
Yerr / Part

All (Exoep;Sl:Cnrh.):

BE Full Marks

UtI

m

3 hrs.
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