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Subjecl: - Fundamental ofThermodynamic and Heat Transfer (ME452)

/ Candidates are required to givc their answers in their own words as far as practicable.
/ Attenpt 4!questions./ The ligurcs in the margin indicate E!!LA!I&./ Necessam tables are ollqched herewilh.
r' Assume suitable dqto ifnecessary.

l. Define rhermodynamic property. Diflerenliate belween inlensive and exlensive properlies
with examples.

2. In what respect the heat and work inleractions are (i) similar and (ii) dissimilar?

3. Define quality and moislure content. Derive an expression for specific volumc of a lwo
phase mixlure in terms ofquality.

4. Define a cycle. Explain first law of lhermoalynamics for conlrol mass undergoing cyclic
process, W te dou'n statements offirst law for power cycle and refrigeration cycle.

5. Define entropy, Derive and expressions for change in entropy for reversible heat transfer
and reversible work transfer proc€ss.

6. Explain the working principle of Brayton cycle *,ith corresponding processes on P-v and
T-s diagrams.

7. Differentiate belrreen steady slat€ and unsteady state heat rransfer. Derive an expression
for sleady state heal transfer through a composite cylinder consisting ofthree layers.

8. A cylinder wirh a total volume of 2ml has a movable pislon as shown in figure below,
when lhe piston is al one fouflh ofrhe length, bolh sides have the same specific volume of
8 m3ikg. Determine rhe specific volumes ofboth sides when the piston is al middle ofthe
cylinder.
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9. The friaionless piston shou,n in figure below has a mass of 20 kg and a cross sectional
area of 78.48 cmz. Heat is added unlil the temperature reaches 400'C. Ifthe quality of the
HzO al the inilial state is 0.2, determine:

i) The initial pressure
ii) The mass ofH2O
iii) The quaUty ofthe syslem when the piston htts the toPs

iv) The final pressure and
v) Tlre rotal ivork rransfer [Take P"r,n = 100 kPa- g = 9.81 m/sJ

J



50 mm

o
10. Air enters a compr€ssot operating at stesdy stat€ af 100 kP4 300 K and leaves at

1000kPa,400 K, with a volumetric flow rale of 1.5 mrmin. The work consumed by the

compressor is 250 kJ per kg ofair. Neglectin! the effects ofpotential and kinetic energy,'
determine the heat lrarsfer rate in KW. [Take R = 287 J/kgK and Cp = 1005 J&gK]

ll. A rcfrigerator having a eOP of4 mai ains the freezer compartment at -3'C by
rcmoving heal al a rate of 10800 kJ&g and rejects heat to the surroundings al 27"C.
Delermine the ?ower input to the refrigerator and compare it with minimum theorclical
power input- lf the electricity cost l0&Wh, determine the actual an minimum theoretical
cosl per day for effective operation of l2lrlday.

l2.At the beginning ofa compression stroke of an air standard diesel cyclc having a
compession ratio of 16, the temperature is 300 K and the pressure is 100 kpa. If the cut
off ratio for the cycle is 2, determinc{a) the thermal efficiency (b) the mean effeclive
pressure. [TakcY = 1.4, R = 287Jlkg*].

13, A thick-walled tube of slainless steel (k=19 Wm" C) with 2 cm inside diameter and I cm
tiickness is covered with a 3 cm layer of asbestos insulation (k=0.2Wm"C). If the inside
wall temp€mture of rhe pipe is maintained at-600"C and outside wall temperalure of the
insuJalion is rnaintained at lO0oC, Calculate lhe heat loss pcr unit length. Also calculat€

--the tube insulation interface temperalure.
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Table l: Properties of SATLIRATED WATER - Pressure I'able
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Table A2: Properties ofSuperheated Steam

P

lP,r

uT
,c mr;kg lJ/kg

'bs
..kJ/IE kJ,/kB.K

60i ) ( r5lr.86)

.l(p

:50

-ltx)

-i51,

( ) -i l5(,
0.:1520

r,l9i8
0.J.].t.t

i.4'11?

(1567 i)
..6-tn:5

2i20 l
28t,ll5

l3, )'

(27 56;t)

2&,r9.7

?9i6.6

:l{ l(,1.2

I t6i..r

(6 76r)t )

6.9(,58

7 l8(X;

? i? tr,

?.iJ5(.)

400,. . . o.5l-1? ?961.9

i

l

i.59' -1G;l.I

P

TP

T
.,C

h

LJA* klAg.Kor'ltg trJ/tg

!,i{I t {l7l),lJ)
j:i )1)

-'50

.il)r)

-l_i0

4ti0

.150

().2-XlJ)

r).2dn-

o.l9:

0 -1ll I

o.i5-lJ

.0.384-1 .(t :126i;0

(25?6.rr)

2oir!:

2 ,195 6

11t1'19

(2',r6s 9)

2X-lS li

?9.t9..1

.u)55 
'

-'U (i r .l

(i r/)?5 )

r, Brii
7.11.'i?l

'i 
?.1 l9

7.-1r r{iJ

'7 .i't t3

h, h's h,r

IJ/k[ kJi tE kJ/t,t
Ut tlt lr*

U^g hJ/kg tJ/[gnrrlkgnflrg rntlrg

0.5018

-s



it

I

(1

.:..,.:1!':.nl'.:j : .:.::-..i. - .-,, -.,-r i- . .-.: r. .,,



32 TRIBHUViIUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2074 Bhtdra

lar

Time

BE 80
I

3 hrs.Year/ Parl

Programmc

-Full Marks

Pas.s MarksBAM
Utt

E:am.
fxval'

AEL, BEX,

(sH4s3)

/ Candidates are requir6d ro give their answers in their own words as far as practicable.
r' A emPl4! questions.
r' The ligures in the margin indicale Full Mo s.
/ Assume suitable dato ilnecessary.

l. What are the crileria for buffer system? How many grarns ofsodium benzoate should be
added 1o 160 mL of0.l3 M benzoic acid solulion to obtain a buffer with a pH of 4.3?

[pKa vilue of benzoic acid is 42] [t +4]

2. What is single clectrode potential? Can its absolute value be measured? lfnot, how is the
problem solved? Describe with a suitable example. [!+4]

3. whal is meant by catalytic poisoning? Explain inlermediate compound formation theory
. ofcatalysis referring suitable example. 12+31

4. How is global warming caused due to air pollution? Wrile the consequenccs of global
warming and its possible remedies. [2+3]

5. What do you mean by poinl and non point sources of water pollutants? Give an account
of primary and secondary processes ofwasle water trealmenl to control water pollution. 12+31

6. What is biodegradable polymer? Write applications of carbon reinforced polymers and
cbalcogenide glasses in engineering. t5l

7. How your acquainlance to polyurethanes and Bakelite. 12.5+2.51

8. What are uansition elements? Why are all th€ ransilion elements nol considered as

typical lransition elements? Explain the eleclronic configuration of the first transilion
€lements. [+l +31

9. a) Why do transition elements show variable oxidation states? Explain with reference to
3d series elements. [+2]

b) Explain why compounds ofTil* are coloured but those ofzinc are colourless. 121

10. What do you understand by a chelate and a chelating ligand? Describe Sidervick theory of
co-ordination compourds wilh an examptc. Write down the IUPAC names of lhe
following compounds. [2+2+ll
(i) n*a., [Al(C,O. ),] (ii) [Co(r-H,).CI,]+

ll.How does valence bond lheory explain lhe formation of [Fe(CN)6]r- . Also explain

whether this complex is inner or outer orbital and why? 13121

12. What is plastic explosive? How can you prepare TNT from benzene? Why does delonator
require for t}re explosion ofTNT? ll+2+21

13- a) what are lub cants? Menlion the funclions oflubticants. t2 5]

b) How is paint applied on rvooden anicles? 12 5l

..



14. a) What ii geometrical isomerism? Why is trans-isom€r morc stable than Cis-isomer?
Why is geometrical isomerism not possible in propene?

b) Find out E or Z configuration in the following molecules.
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15. What is meant by SN reaction? Explain the mechanism for the nucleophillic reaction that
procceds with and inversion of configuration. Why inversion product predominales more
than rclention product is SNr reaction. n+3+l l

16. What do you mean by elimination reaction? W te the mechanism for
dehydrohalogenation in primary alkylhalide. Show your acqua;ntance to Saytzeffs rule- [ +2+2]

K
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r' Candidates are reqriired to give lheir answers in their own words as far as practicable.
r' Arknp AA gwsiions-
r' The lgurei in the margin indicale Full Marks.
y' Assume suitablc data ifnecesrary-

l. a) Whaf is standard hydrcgen electrode? Give cell notation ofcu electrode wilh it.

b) From the given elecrode coupie Eor.rr." =0.44vo]t, [f"*]= O.S ft4 and

Eo4r,rg* = -0.80 votr, [ag+]= O.ZU. Wrire lhe (i) electlode reaction (ii) net cell
reacrion (iii) cell notation (iv) EMF ofFe-Ag cell and spontancity ofthe cell reaction. [2+3]

2. a) What is buller action? Describe the mechanism of acidic buffer solution with a
suitable exaDple.

b) 60 mL of 0.5 M acelic acid is mixed with 40 mL of 0.25 M sodium hydroxide
solution. W}al will be the pH ofthe mixture? (Given Ka = 1.85x l0-s) 13+21

3. What are.prourolers? Describe lhe adsorption theory ofcatalysis with a suitable example.
Poinl out criteria ofcatalysts used for industrial purpose. [+3+l]

4. a). Whal do you rnean by chlorofluorocarbons? Mention their phololytii reactions in the
upper atmosphere.

b) Why arc the oxides ofsulphur and nilrogen assumed as air pollutants? [3+2]

5, What are thc major sources of waler pollution? Mention their adverse effecls and possible

rcmedies- 1l+2+2J

6. Nylon and Teflon are different polymers. Explain. Give the prepantion and uses ofepoxy
rcsin. [3+2]

7. What are chalcogenide glasses? Give an account of preparation and uses of netrvork
.polynrers ofsulphur. [ +4]

8. a) Why are tansilion elements called so? Are all d-block elements called transition
elenrents? J ugify your utswer witlr reason. I I +2]

b) Why do tmnsition elements from significant number of complexes? I2l
9. Explain. Why?

i) Paramagnetic properties incrcases from SC to Mn and then decrease to Zn.
ii) Zn2* salis are whiie while Cuz' salts are coloured

iii) Fe+3 courpounds are more stable than Fe*?. [2.5+1.5+l ]

ro. [Co(Nnr)"]- and [CoFu]'- are both octahedral but shorvs marked difference in their

magoetic properlies. Explain. 12.5+2.51



I l. Differentiatp between double salrand complex salt. Write the application of Wemer's
theory of c<i-ordination compi:und. [3+21

12. a) Write the characteristics of a good paint and explain the method of application of
paint in galvaoized iron.

b) What are lubricating oils? Write the chief functions of lubricants. 13+21

13. Write the poinls of difference bawccn high explosives and plastic explosives. Mention
the preparation and applicalions ofTNT. 12.5+2.51

14. All th€ diastoreomers are stereoisomers but all the stereoisomers are nol diastereomers-
Explain. Describe the chemical melhod for resolution ofracemic mixture. [3+2]

15. Differentiate between nucleophilc and electrophile. Explain the mechanisnr of
dehydrohalogination of2-Bromo -2- methylpropane. [2+3]

16. Write the reaction mechanism of SN2 reaction with a suitable examplc. How does it
differ from SNt reaction? 13+21
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2

l. Stale Euler's Theorem fdr homoteneous function of two variables. If , = rr.,[&{]
I x+v /

then show that *4+"4=rinzu.Ax 'Ay

2. Obtain lhe maximrun value of xyz such that x+y+z=24.

3. Evaluare: f,fi-

4. Evaluafe: lfJ0* * r)0, af arwhere R is closed region sounded by cylinder z=4-x1
R

and planes x=qY=0, Y =2, z=0.

5. Show rhar +: =!:!=+and 3x-2y+z+5=0=2x+3y+42-4 are coplanar35-2
lines and find rhe point ofintersection.

6. Show lhal lhc shortest distance between the lines x+a=2y=-l2z and

x=y+2a = 6z-6ais?a.

7. Obtain the equation of tangent plane lo sphere x2+y2+22+6x-22+l=0whichpasses
tluough the line 3(16- x) = 32 = 2ya36

8. Find the equation ofcone wilh venex at (3,1,2)aDd base 2x2 +3y2 =1,2=1

OR

Fiud the equation of the right circular cylinder whose guiding curve is the circle:

x'+y'+z' -x'y-z=0, x+y +z=t

9. Solve the initial valueproblem: y"4y'+3y=l}e-", y(0)=1. y'(0)=3

10. Solve the differential equation by power series method: y"-y= 0

-=L dydx by cbanging order of integration.
Jy' -a'xr ' '

u+41

t5I

t51

t5l

t5l

tsl

tsl

t5l

t5l

t5l



I l. Solve in series, the Legendre's equation (t - rit ly"-z*y'+n(n + l)y = o

OR

tsl

t5l

t51

Prove the Bessel's function J, (x) =
5(sinx \,rl*l;-""'*J

il;x;il-[;;;lili]
i

r- -- -- -'t r
12. Prove that I ax b cx d ex f l= |L JL

a

13. Prove rhat the necessary and suffrciint conditions for the vector fiurction a'of scalar

variable t to ha\€ constanl direclion is ,'r 9 = O
dl

t4. Find the angle between thc normal lo the surfaces given by: xlogz=y'1-l and

x2y+z=2 at rhe point (t,t,t)

15. Test the convergence ofthe series:

** 3*' * E *' * l5*t *......*'l-l*" +......,x > 0.5 l0 l7 n'+l
16. FindLhe interval and radius ofcrnvergencc ofpower series:

fit.-rl.fia- 21'1 +J-6-21'+.... . *fr5r- -z)'+............

tsl

tsl

Isl

iI
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' The ligures in the margin indicate Full Mark 1

/ Assume suitable dala if necessary-

l. Draw an isometric view from tle given orthographic views as shown in figure below: I I 0]
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3. Orthographic projection ofthe object is shown in figure-below. Draw the sectional view
at scclion A-A.
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i.

a)
b)
c)
d)
e)
f)

8I
h)
i)
i):

OR

Draw the strandard symbols for the following:

External ThLread

First angle projcction
Projection welding
Nipple
Malerial removed by milling
Maximum material condition
Thcrmistor
Three phase motor
Channel
Church

Skctch the Iop vierv and sectional.fronl view for double riveted double strap chain butt
joini;

:OR
Male complete fit analysis ofthe following symbols l00Hl l/p7; fundamental deviations
for H and p are 0.00 mm and 0.037 mm respectively. ITG for I I ard 7 are 0.2? mm and
0.035 mm respectively. Indicate type offit, allowance afld type of system.

A.a



5. Draw the assembled sec,liond*ent view frem theJellowiag detail drawings shown in

figurc below.
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r orF EAct{
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4!!questions./ The fieures in the nnrsin indicale Full Morks.
/ Nccessam fi!, res ore atloched hercwilh.
/ Assume suituble data ifnecessory.

l- Orthographic views ofan object are shown in figure below, Draw its isometric view

.2221

!
i
!

v,l

!

I 0r6

37 416

2. A solid sq.uare prism of side base 30 nrm and heighl 40 mm rests wirh its base on lhc
ground and ore of lhe rectangular faces inclined at 30 degree lo lhe PP. lhe nearest
venical edges touches lhe pp. the Slalion poinl is 80 mm in front ofthe pp,80 mm above
lhe ground and opposite to the nearest verrical cdge lhatlouches the pp. f)raw llr€
perspeclive vie$: atrd indicate maiD dinrensions.

i. Draw sectional liont view from the comporenl as shown in ligure below.

tsl

I5l

F
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T

I
\t

AT
i5

80
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4. l)i'aw ftc Ilorrt vie\t ar:.i irrll sectional rtlp tiew ofdouble tiveted dorrble stlap chain t-"-pe

hutr joint' 
. oR

- Dctcrmire tlre linrits of dirtrensions and types ol'lit &signed b)' 501'lll/d9 Assume

hrndamental dcviatiorr lbr fl 
'na 

Jas O 
"ricrometers 

abore the sizc aDd 0-080 run bclow

tlre basic sizc lirte respcctisely anJ i'''re'uational lolerance grade for 8 ar:d 9 as 0 039 mnr

and 0.062 nlr resPectivelY..'

5. Drau, the assenrblctl s('tlir)rrill 
'ir)rl 

vicrl lionr the dctail drawing in figtrre 5 (atlach \uith

Qucsiion)
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r' Candidates are required to give their answers in theh orvn words as far as practicable.
r' Afiempt All questions.
/ The Jigtres in the margin indicate Full Marks.
/ Assume luitable data ifnecessary.

I. Determine Vth, Rlh and the current tluougb 5 KC) resistor using Thevenin's llreorem.

12k 8li
t4l

48r

2. What do you mean by a filter circuittExplain the operation of RC low pass filter with its
transfer function and frequency response. t4]

3. Explain large signal models ofPNjunction diode. I4l
4. Explain the working principle of full wave bridge rectifier with necessary diagrams and

expressions. t4]
5. Draw the DC load line and determine the Q point of lhe vollage divider biased transistor

circuit having Vsc = 20v, RC = 2K, R I = 20k, R2=l 0k, RE=4k, 0= I 00. t6l
6. Descri6e the construction and working principle of n-charurel depletion type MOSFET

with necessary diagrams. t61

7, Explainrhe operation of CMOS invertor with necessary diagram. l4l
8. Describe the working principle of square wave generator circuit using operational

amplifier. t4l

9. What do you mean by virtual short circuit in OP amp? Draw the circuit diagram of the

inverting integrator and show lhat the output is proportional lo lhe time-integrai of lhe

input. 12+2+2)

10. Stale Barkhausen criteria for oscillation. Draw Wein bridge oscillator circuit to generale

sine wave and derive the frequency oflhe generate sine wave. 12+2+21

ll. Explain working principle of optical fiber. List out the advantages of optical fiber
comnrunication over copper cable communicalion. [2+4)

12. Wlite short notes: (any lvo) [2x3]
i) Data Logger
ii) Digital Multimeter (DMM)
iii) Regulated Pou,er Supply

,3. What is an anetenna? Explain any two properties oftlle antenna. 12+21

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

I 5. Explain the operation of JK flip-flop rvith necessarl' diagrzurs and characleristic lable. t6]

16. \14rat is multiplexer (NIUX) Explain 4:1 Nlultiplexer. t6l
*+*

il

t
k

Exam llrrrl,
Level FullMritr
Programme 32

Year / Part 3 hrs.
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Subject: - Basic Electronics Engineering (EX4 5 I )
/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4!! questions.
/ The figures in lhe margin indicate Full Marks.
/ Assume suitable data ifnecessary.

|. What i5 Active and Passive Component? Define transconductance and vollage gain with
reference to BJT.

2. Draw the circuit diagram ofRC High pass filter and explain its operalion with rhe help of
frequeneydependent response at the oulput.

1. Find the Zener Current in the given circuit when R; = 1.2 KQ. Assume V7- = l0 V.

R=lOOO

V Rt=l.2 K (l

12+4)

+

tsl

t5l

t4l

[2 x3]

Vt= 18V Vo= 10V

4. Wbat is clipper and clamper circuit?

5. Draw emitter feedback bias circuit ofBJT by labeling all the circuit components. Find ls
and Vc-E in the circuit if V6s = +12 V, Re = 430 kO, ,.+L = 2lC), Rs = I k C) and
p=50.

6. Draw the circuit diagram of differential amplifier using BJT.

7. Describe the working principle of n-channel enhanccment type 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 Barklausen criteria. Draw the circuit diagram of square wave generaror and explain
how it works.

10. Draw the circuit diagran of Wien Bridge oscillator.

I l. Differentiate between following communication systems-

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

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

13. Write short Dotes on: (any tr.vo)

i) Oscil)oscope
ii) Data logger
iii) Itegulated power supplv using lC

14. State DeMorgan's theorem. Subrract (l1l l)2 from (l ll0), using 2's complement merhod.

I 5. Simplify an expression F(A. B. C. D) = I 0.3.7,9.1 1.1 4.1 5) by using K-map.

t

I2l

12+4)

l2l
I6l

12+4)

12+4)

t4'l
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