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First Semester B.E.
Galcul

Tin"re: 3 hrs

Note: ,lnswer uny FIl,'E full questions, choosing

1

Module-I

a with usual notations prove that { = ], * if *'l'p" r' r \du/
b. Find the angle of intersection of the curves

r : sine * cos0 and r: 2sin0.

c l;inc'l the radius ol curvature at any point on the curve y' = !1(u -I] wl,.r.
x

C

.1a

Prove that P(nr. r; : r!"II-(n)
f(rn+n)

I of2

2a.

b.

c.

5 a. Evaluate

tr l:rvaluate

a'+b" +c'+d*
4

containing

meets x-axrs.

"1

llx

b. Eviiluate

L I:irrd tlrc cxtrerre valuc: oll(x" !) : xa - y1 - 2x: - 4xy -2y

Module-3

[_r

x-+0

OR
. x v lu Er-L 0r-ra. Ifu=f1r.s-t)whcrc r=l,r=-I.r=-1 prou.that x.t^*, ] -2. -':=0.yzxrlxr\?z

b. lf x, y, z are the angles of a triangle. find the maximum values o1'cosxcosvcosz
I ---,- \

c. Ifu:xl +y'* z),v:xy+yz*zx,w=x*y-rz flnd Jl !:Il' [*YtJ

I

I
-l

4a

,f

i 
-j't^+y+z)dxdydz

0 x-z

2r'ax

!' ,tuO* hv changing the ordcr ol'intcgralrorr
J'JA
\_



OR
6 a. Evaluatc ff *yaray over thc positivc qr-radrant

,tt 
:

of the circle *' + y'

x -f y,7.tru.x:
.t

l8MATI I

(07 Marks)
R

:4,

a ancl v -a,y:4.b. ['iincl thc volLrrnc of'thc rcgion bor-rnclcd by z

c Show'that

dx

Jsin 0 " Jiii,.tl d0=n
t,2

I
x2

d0

.:

(06 \larks)

(07 Marks)

(06 Marks)

(07 Marks)

0

. - I . I I ^ l, 
'I a. Solvc (-\x', - Jx-y- - lxy-;Ox +

b Solve L y- sec+ytanx

-5 y4) dy 0

x.

ls downc. A bod1, in air at 80'C coo to 60"C in 20 minutes, the temperature of the

40"(' u,hat wrll be the temperature o1'the body after 40 rrin
air bcing

(07 \larks)

(07 Marks)
(06 Marks)
(07 Marks)

tlons.

(06 Marks)
the matrix

(07 Marks)

(07 \larks)

(06 Marks)

(07 Marks)

20r * 2y -22: 17, lx + ZAy 18,2x - 3y+ 202.- 2.5 carry oLrt 5 iterations. (07 \'tarti.sl

***>k*

9

8

10

2 of2

J

3

2

1

l

2 2
Irrrrcl thc ranl< ol'the rnatrix A = 3213

6875

with initiat vector ll 0 0l' . Carry out 6 rterations.
l2

A =10

[,

ll
I

ul
2l

0

2

0

c Solvc titc fbllowing system of cquations by Gauss elimination ntetlrod.
2r - 3y ) z,-:t)- x -i y * z= 6, x-y- z,=2.
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Note: Answer any FIVE full question

o

1 a. Irind the directional deriva = xryz + 4xz2 at the point (.1, -2. -1) in the clirection of

)

3

qj
t)

O
6!

€

=
d

-o
O(
O
L

-e
.L

=,t

= 
..r

-D

C>
't --

on)

at) 
=

/e

a, !
;9
IL
:- c-6-
oj'

7)=

ho
c.4
>i,*
^,oc5Jl

711

|,.: 4

* a]

a

Z

?
o

I of 3

GBG$ $GH,EME

(06 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

OR

a. Finci the values of a, b, c such that f =(o*y+bz')i+(3x2 -cz)j+(3x22-y)k is a

)
conservative fbrce lleld. IIence finci the scalar potential $ such that F = VO.

b. U:ing Crccu's tlreorctn cvaluelc.

f (3xt -8y2)dx +(4y-6xy)dy r,,'hcre C is the boundary of the region enclosed by y:J*

(07 NIarks)

Jf 
F.n Ot over the rectangular parallelopipecl

S

0<x<a,0<y<b.0SzSc girc1 rhat F=(xt- yz)i+(y'-r )i+Q' -xy)k. (07Marks)

Module-2

b. Solve (Dt - rt )y = secax hy the Ittctlrod of variation olpnratneters.

. drv tlv
c. Solrc r '.-x--a--Y=logx

clx - dr

(

and Y=xr.

c. Using Gauss divergcnce theorem evaluate

4 a. Solvc (+ot - 8Dr - 7D2 +llD + 6).v

b. Solve (D'+4)Y=xt+e'.

c. Solve (x+1)'?#.(x+t.y!I+ y : 2sin(iog(x+1)).

OR

-0.

(07 Marks)



r,rrhen x : 0 andz=0

lt,,

18MAT21

(06 Marks)

when y is an odd

(07 Marks)

(07 Marks)

(06 Marks)

(06 N{arks)

(07 Marks)

(07 Marks)

(06 Marks)

0ifu+B

(07 Marks)

Module-3
5 a. Form the partial differe ntial equation by ir-rg the arbitrary fttnction from

0(x+y+2,x2+y'-r'):0.
^)O-zb, Solve = sin x sin y for which

0xdy

multiple of It

c. Derive one

6 a. Fomt the

equatton, z

b^ Solve
a2
o

liminating the arbitrary firnction liom the

0z

Ay
2

a2CU
.,cx-

7

Express xo +3xl - x
i iii':':iii'='

..|'

2 +5x -2 in terms of t.egendrc's polynomial.c.

2 of 3

(07 Marks)

Module-4

b.

rT
1/- sln x.
Vnx

I

-+logyx

Test for convergence ofthe series,

-1- 3.6.9........3n 5"\--
A 4.7 .10.......(3n - l) t3n + 2 )

^. (,t7-.-,,' "- I (()7Marks)
^ 

L*l

cx
^l 12--

, (-Ll 'r- u
onc dlllcnsttlttal r.rave cqtlatiott -; - C - : ttstna. tltc' ct- rX'

(07 N'Iarks)

b. With usual notation prove that Jr(x)=',
.2

Express 2x3 _xt -3x +2 intenns of Legendre's polynomial.

OR
8 a. f)iscuss the convergence ofthe series,

ll)-*[1)'*'*f 'Ix'* .|.+) (sl (ot

If o and B are two roots of J,, (*) :0 then provc that
I

I
0



X 0 2 4 6 8 l0
11x) 0 4 56 204 496 980

9 a. Us
Module-5

Newton's forward difference formula find

b. Using Regr-rla-Falsi nrethod find the root of

18MAT21

(06 Marks)

xe* = cosx that lies between 0.4

C

c

"i!

3 of 3

(3) given that,

and 0.6. Carryor"rt 4 iteratior.rs (07 Marks)

It
J*r0 d0 or"r dividing the interval 0, ,

into 6 equal

parts.

olt
l0 a. LJseNervtonRaplisonrnethodtofindarealrootofthcequation xsinx+cosx=0 near

x : fi Carrl'oLrt l1cr31ions rrpto 4 decrural places of accuracy. (06 N{arl<s)

b. 11' y(0) :-12, y(l)=0, y(3):(1" ,r(4) :12 tjnd Lagrange's interpolating polynomial and

6

(07 Marks)

(07 Marks)

**,&**

cstinratc y at x:2.

tJsing Sirnpsorr's f 
'' 

,,,1. cvalLratc i-!L by taking h
3 Jn l+x-

T

2

J
0

(07 Marks)

I
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Note : ,lrtyver ony Fly'E frtll. questiotrs,

First/Second Semester B.E. Degree Examina/ion,
En g i neeri n g qpe,m litry

choosing

Wliat are refbrence clcctro
Mention its advantages.

4

5
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OIYE full question f'rom eaclt module.

N{od ule- I

1 a. Deflnc single electrode potential" Denve Nernsl equation lor single electrode potentia[.

b. Wlrat are batteries'l Explain the construction and working of Nickel - Metal nrdr,J:'#;:[]
Mention its applications. (07 N{arks)

L:. A galvanic cell consists of a rod of copper immersed in 10.0M solution of CuSO+ and a rod
of iron immersed in 0.lM solution of FeSOq. Write the cell representation. cell reaction anil

calculate thc cmf of thc cell (livcn, ['rii-,.,1..= -0.44V ancl I,,rl).,, a,,=0.3.1V. (06 \tarks)

)t

b. Explain primary, seco

c. Define electrolyte
Ag(s)lAg.(0.01M) (06 )larks)

a. frxplain the experimental determination of caloriflc value of a solid tLrel using Bonrl.r

calonmeter. (07}Iarlis)
b. What is biodiesel? Ilolv is it produced'l Mention its advantages. (07 \tlrtisr
c. What is knocking in [('cneincs? lrrplain thc rlechanisnr of'krrrickirrg in pctrol cnginc

(06 \larlis)

lol'2

OR
What is cathociic protection'/ [rxplain the inrpressed current ancl sacrrflcial anocle melhorls o1

corrosion control. (07 \lrrl,r)
Defir're electroless plating. Discr-tss the clcctroless plating ot'coppcr ii'itli rclcvant rcuetion:

(07 N'larks)
What is metal finishing? Mention any FlVL technological irnportance oInretal finishing.

(06 1\lartis)



6a.

b.

ta.

b

c.

1 8C HE 12122

OR
What are PV cells'/ Explain thc cc'rnstruction and working 01'PV ccllwith neat dirgnnr

(07 NIarks)
Describe the construction and working of MeOH - O: fuelcell. Mention its applications.

(07 Nlarks)
On burring 0.789 of a fuel in a bomb calorimeter, the temperature ol'26009 of watcr rvas

increascd by 2.8K water equivalent of calorimcter is 4009. If the tLrel contains 5%, hydrogcn.
calcLrlatc its GCV ancl tl'CV Civen. specific heat ol'watcr:4.l87k.lkg ' K ' and [-atent heat

ol'stcant - 2154 k.l/ke (06 \Iarks)

Module-4
Mention the sources, elfects and drscuss the control of oxides o1'sulphur pol[ition.

(07 NIarl<s)

What is boiler feed water? Explain the scale and sludge lbrmation in boilers. Mcr.rtion their
illefl'ects. (07llarks)
Dellne IIOD and COD. In a COD test, 28.2cmr ancl 12.,5cm3 of 0 05N IrAS solurion is
consumed lbr blank titratron and sample titration respectively. 1'he volume o1'wastc \\Atcr
Lrsecl is 25crnr. Calculatc the COD of the samplc. (06 \Iarks)

8a.

9 a. \\tritc thc pnncrp le and cxp
crinductonre try.
What are nano -
deposition.
Hxplain the theory

10 a. Wnte a

b DiscLrss

c. ll iscuss

coppcr

n01e on sand carbon
t [re o l' nanomateria ls

tirc' theory and appli cation <r

the nano-

o1'

OR
nanotubes.
by sol-gel process.
f colorinretrl, rn the

t****

rnclhoci and
(07 Marks)
(07 Marks)

vcrse osnrosis
(06 NIarks)

ancl any ouc application ol'
(07 \larks)

materials by chemical l,apour
(07 \Iarks)
(06 Ilrrl<s)

(07 [Iarks)
(07 \larks)

estintation ol' conccntralion of-

(06 \Iarli.s)

b

b materials?

and

synthesis o{

potentiometry

in the given solution

2 ot'2
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e: 3 hrs. Marx. Marks: 100

lYote: l. Answer any FIVE full questions, choosing ONE full questionfrom eoch moclule.
2. Physical constants : c : 3 x I 08 m/s, h : 6.625 x 1O3a JS, K :1.38 x I 0-23 ilK,

lY,c: 6.02 x 1026/kmole, ntn:9.1 x 1{f31 kg, e: 1.6 x 10-teC.

Module-l
a. What are shock ivaves'J Mention thc characteristics of-shock waves. (06 \'tarks)
b. l)iscusstheoryol'fbrcedvibrationsandhcnccobtaintheexprcssion forantplrtLrdc.(t0)Iarlis)
c. A fl"cc particle is exccuting S.l'l.M in a strarght line ',vith a pcriocl o1'l-5 sc-c,5 scc alicr i1 hii*

crossed the equrlibrium point, thc vclocity is found to bc 0.7 m/s. Fincl thc clisplacenlenl r1r

the cnd of i0 sec, and also thc amplitudc of oscillation. (04 N{arks)

OR
a. Dcrive the expression for equrvalent force constant for 2 springs in series. What is an

expression for period of its oscillation? (06 N{arks)
b. Explain the construction and working of Reddy tube with a neat cliagrarn. Mcntion any {bLrr

applications of shock waves. (t0 Vlarks)
c. A 20 grn oscillator rvith natural angular fi'cqucncy l0 rad/scc is vibratirrg in dautprrrg

mecliunr. -fhc clanrping fbrcc is proporlronal to tl-rc vclocity of tlrc vibrator. lf titc clanrpirrg
coclficient is 0. I 7, horv does the oscillation decay'/ (0.1 tlarks)

Module-2
a. State and explain Hooke's law with the help of stress-strain diagrarn. De finc clastrc limit.

(06 N{arks)
b. Dcfine bending moment. Derive an exprcssion for Young's modulus of singlc cantilevcr

beam. (09 Marks)
c. An incrcment in length by 1 rnm u,as observed in a gold wire of diameter 0.3 rnm, u,hcr-r i1

was subjected to a longirudinal fbrce o{'2 Ncwtons and a twist of 0.1 radian \\'as obscn'crl in

thc sanre i,l'ire rvhen its onc end u,as subjected to a torquc of 7 9 i l() Nrn. u,htlc its othcr
end was fixed. Calculatc the value of Poisson's ratio of gold. (05 -\{arks)

OR
a. Derive the relation betwe en K, Y and o where the symbols have the ir usual nrcan irrg.

(07 N{arks)
b. Derive the expression fbr couplc per unit twist of a solid cyfinder. (10 Nitarks)
c. Calculatc the Poisson's ratio for silver given Young's modulus is 7.25 * l0lt'Nimr anci bull<

modulus is Ii x 1010 N/rn2. (0-l)Iarhs)

F irst/Second Semester B.E.
Engin

Moclulc-3
a. Dcscribc thc conccpt of' clivcrgcncc. Wlrat is thc phl,sical signiticancc.) I)envc (iauss

divergence theorem. (09 l\larks)
b. With neat diagrams, explain diftbrcnt typcs of optical fibers. (07 Nlarks)

c' Find the divergencc of the vector field A given i:6x'6, +3xy2ao +xyzta, at a point

P( I , 3, 6) (o,l Marks)

I of 2

a

tio



6

7

8 With a

l0

level diagram,
OR

explain the

LLP]IjIYt2t22

OR
ii. \\'hat is displaccrucrrt currcnt'l Dcrivc an cxprcssion 1or disp{accnrcnl cLlrrcnl. (06 \{arks)
b. Irrplain thc ten'r-ts:

(i) 'lotal intcrnal rellection
(iil Acccptence angle
(iii) Nurrrerical aperturc.
Obtain an cxpression for numerical aperhrre. (09 Marks)

c. The attenuation in an optical fiber is 3.6 dB/km. What fraction of its initial rntensity renrains
after (i) 1 krn (ii) 2 km (iii) 3 km'/ (05 Ylarks)

Module-4
d.

b

C.

(08 Marks)
(08 Marks)

the nrininrunr time
(04 Marks)

construction and working of senticr:rncluctora.

b.
C.

>kr<***

2 of 2

\Iodu lc-5
9 a. Cive the assumptions of quantum free electron theory and hencc obtain an expression f,or thc

(10 Marks)[-cnni encrgy ol'U K.
b. What are dielectrics? Derive Clausius-Mossotti equation. (06 Marks)
c' Thc conductivity and Hall coefficient of an n-type semiconductor are 1l2iQm and

1.25 x l0 I n',3/" ,.rp.ctively. Calculate thc chargc canier conccntration anci electron
mobilitl'. (o,t \Iarl<s)
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6 a. Definc a string. List all

b. Write a pro soft a

technique
c. Explain tion and

of integers in ascending order using Bubble sort
(08 NIarks)

of string variables. (04 l\'larks)

OR
g manipr.rlation functions. Explain any 4 with examples.

( l0 N'Iarks)
the,,strin

b Write C programs flor,

(i) [,inear seat'ch.
(ii) Binary search.

(Consider Integer ciata as input)

1of 2

(10 N{arks)

USN

1

Explain thern with symtax.

of a circle.

18CPS13i23

,,,,,,,1 .Mu"' Marks: 100

(08 Marks)
(06 Marks)
(06 NIarks)

(08 Marks)
(06 Marks)
(06 Marks)

First/Second Semester B.E. Degree Examination, July/Augrtst 2022

G Programming for Problem Solving

J

Tirnc: 3 l-rrs.

Note: Answer any FIVE full question{, choosing ONE futl question from each module.

Module-I
a. Write basic structure of 'C'program and explain its different sections.
b. Describe the various types of cornputers.
c. Dcfir-rc a tokcn. Explain the ditferent tokcus available in C langr,rage.

oR.
2 a. Detine a variuble. [lxplain the mles lor constnicting variables in'C'language? Give

exarnplc lbr valid and invalicl variables. (08 N{arks)

b. What is a data type? Ilxplain all the basic data types available in C language with example.
(08 NIarks)

c. List allthe operators used in C language and evaluate following expressions:

(it x=a-l:-.*2-l sltena 9.b- 12.e -l
(ii) 101:l0lis.4&&8 (04 Marks)

llodulc-2
a. What are fbmatted and unforrnatted I/O functions?
b. Write a 'C' program to find area and circumfbrence
c. What is looping? Explain for ( ) loop rvith s)mtax and example.

OR
4 a. What is branching? List and explain all the brancl-ring statentents with syntax. (l0 NIarks)

b. Write a C program to collplrte roots ola quadratic equations fbr non-zero coefficients of a,

b and c. (06 N'Iarks)

c. Bringout differences bctwccn lvhile ( ) loop and do... whilc O loop, (04N{arks)



8

9

10

jiiai.idiii::'

2 of 2

18CPS13/23

\l od u lc-{
7 a. What are user definecl functions'/ List and cxplain al1 the categorics of ttser defined firnctions

based on retum type and parameters. (10 Nlarks)

b. Write a program to find factorial of a number using functiort. (05 Nlarks)

c. Write a program to find GCD and LCM of two integer numbers using functions. (05 Nlarks)

(10 Marks)
(05 Marks)
(05 Marks)

a. Define a strltctllre. Explain,h",rn,u, rrru.r.,re dcclaration in C rvith example. (06Nlarks)

b. List and explain typcs of stnlctures with their syntax. (06 Nlarks)

c. Write a C program to implement strllctllres to read, write aud compute average matks and

the students scoilng above and below average uetrks tbrclass of N studcnts. (08NIarks)

OR
a. What is a Pointer? Sl.row how pointer variables are declared and initialized? List advantages

and disadvantages of pointers. (08 Nlarl<s)

b. What is preprocessor clirective? Explain any two prt: processol clircctives in C. (06 N'larks)

c. Write a C prograrn to swap conte nts of two variables r.rstng pointcr tcchnique. (06 N'Iarks)

*r<***

'.it\'4,
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OR
Derive thc equation lbr thc crrrrent and the power consumed in a series R-C circuit when a

sinr.rsoidal voltage is applicd across rt. Also draw the waveforms of voltage current and

power, and relevant phasor diagrams. , 
(08 Nlarks)

Show that two wattmeters are sr-rff-icient to measure thrce phase power consllmed in a

3-phasc loacl, using rclevant phasor diirgram. Also derive the cxpression for the power

thctor. (06 Nlarhs)

I o1'2

l2-rL

b.

18ELE13/23

First/Second Semester B.E. Degree Examination, July/August 2022

Basic Electrical Engineertng

Time: 3 hrs. Max. Marks: 100

Note: Answer ttnt, FIVE f ill questions, choosirtg ONE Jhll question from each moclule'

i\{oclule-l

I .r. State arrd explain Kirchotf-s lalvs. (06 N'Iarks)

b. A l0f) resistance is connectecl rn series u,ith a parallel combination of l5Q and 20Q

resistors.'l'he circgit is appliecl r,l,ith V volts.'Ihe power taken by the circuits is 150 watts.

Solvc lbr t[e total current throLrgh rhe circr-iiL and power consumed in all resistors. (06 N'Iarks)

c. Derive the Rnts ancl average valLres ol'a sinusoidal AC wavelbrm and hence obtain the

values of fbrrn factor and peak fhctor. (08 N{arks)

USN

2

OR
a. State ancl explain OHM's lau, and list out its limitations. (05 Nlarks)

b. An alternating current iis given by i= l00sin 314t. Find i) The amplitude ii) Frcquency

iii) l-ir1e period iv) Rrns valuc v) Average veilue vi) Form thctor vii) Peak factor'
(07 N'Iarks)

c. In Fig Q2(c), find thc voltagc across 4Q resistor and the supply voltage V.

Lr JLL -b-,L2-

V
gr>

t

t

f1
5bv



A parallel circuit consists of 20Q in series rvith an

18ELE13/23

of 15Q in one branch

and a resistance of 30Q in series u'ith a capacttrve of 20Q in the otl.rcr branch

Determine the current and porver dissipated in

l0l-30'AmPs'

lon

if the total cunent clrau'n is
(06 NIarks)

5
(06 Marks)
(08 Marks)

ondary turns. The
is connected to

9 a. Explain the of rotatir"rg field in case of a 3phase induction motor.(08 Marks)

b. Explain vantagcous tn case of an alternator (05 Marks)

c. A 16 pole, alternator StaI connected rvinding with 144 slots and 10 conductors

/slot. The flux Per the speed is 375rpm. Find the frequency and line emf

generated. Given :
(07 Marks)

OR
Derive the Emf of a synclrronous, generator, with I(, and K,.t.

Define the induction motor and derive the expression for frequenc

culrent.
c. A 6 pole

a.

tr.

6

,7

8

a.

b.

(08 Marks)
y of rotor
(06 Marks)

motor is supplied lb11 a 3$, 50Hz supply has a rotor licquency of
percentage s[p and the spced of the tnotor. (06 N'Iarks)2.3H2. So.lve

..!:

l0

for the

**2of2***

c.

Moclule-4
a. With a neat sketch, explain th. .onrffin .rf a clc generator' and state tile function of each

Part. - n^ ,- -.- 
(08 N1arks)

b. Derive an exprcssion for the torque cleveloped in thc armatttre of a DC n-rotor' (06 Nlarks)

c. An g pole lap connected armatuie has 960 conductors, a flr-rx of 40mwb/pole aud a speccl of

400rpm. Calculate the emf generatecl. If thc armature r'vere wave connccteci. at wltat sprced

must it be clriven to generate 400V? (06 Marks)

OR
Develop the emf equation of a DC generator' , (06 Nlarks)

Sketch the torque ts I,, characterisiics ancl speed Vs lu cilaracteristics of dc shrrnt motor and

dc series motor and explain - (08 Nlarks)

A 4 pole DC shunt -oto, takes 22A from 220V supply. The arrlature and freld resistances

are 0.5f) ancl 100Q respectively. The armatLlre is lap connectcd with 300 conductors' If the

flux per pole is 20mwb, calculate the speed and gross torque. (06 Nllarks)

(1.

b

c
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(06 Marks)

an N channel JFET, explain the following:
rreglon
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J

4

di
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O

c-
6

O
6o!

'2u

6J
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5, ll

a6
.= al.3$

-A

c>
?-,
.=o
/'6
YJ

"o;:
R-

-u'tro

oi

,Urz tE

=*
=o
>\ r+
r,O
E=u=

F>
O-

(r<
-cl
o

Z

!
a
c.

')q

b.

C

ig.Q2(c)

1V

()R
a. With neat circuit diagrams, explain thc construction and operation of an enhancement tlpe

MOSFET. (08 N{arks)

b, FIow is CMOS usecl as an inverter? Explain with neat diagrarn. (06 N{arks)

c. Explain the switching action of an SCR using two transistor model. (06 Marks)

(08 NIarks)

d of commutation of an SCR with neat diagram.
(06 Marks)

mA and Vc;s(oro : -8 V (maxm), using these values
:0V; -1 V, and -4 V (06 Marks)

I of 3

^tote: 
Anstyer (tnJt FIVE full questions, cltoosittg ONE futl rluestiort from euch moclnle,

N{ocl u le-1
I a. Explain thc diodc charactcristics under forward and reverse biased condition with neat

diagram. (06 N{arks)

b. What is a voltage regLrlator'? Explain *,ith a neat diagram the working of a zener voltage

regulator. (06 N{arks)

c. With a neat dirgram and ',vavetbrrns, explain th,e working of a bridge rectifler. Derive the

eI'l'icicncy of this rectifier. (08 Marks)

Fig.Q2(c)l



Module-3

5 a. With neat diagrams and explanation analYzc a

b. With resPect to an oP-amp, cxpiain the follorving

6 a. ExP

b. For
(i)
(iii)

l0 KrL

-{,v

(i) CMRR
(ii) PSRR
(iii) InPut offset voltage

(iv) InPut oft.set current

c. With rJlevant diagram and derivation show horv

summing amPli l'rer (Adder)'

18ELN14/24

t op-amp amPlifier. (06 Marks)

ideal values:

(08 Marks)

used as inverting
(06 Marks)

an op-amp

neat diagram. (08 Marks)

the follorving

0

Ii

---4

(06 Marks)

and Vo:.

50K

v0r

(06 Marks)

(08 Marks)

of positive and negative f-eedback
(06 Marks)

9nnKf?

Fie.Q6(b)
output volt

Q6(c)

Module-4

:i
;ir ,::tr,,irr,.i

calculdteJire 0lc. For Fie.Q6(c),

a. How does a transistor7

, output voltage if r'c : 50 O for the circuit shou'tr ingain and the ac

of Rs will get a voltage gain of 50'l
RC'lKf-Fig.Q7(c). lue

Fig.Q7(c)

2 ol'3

*7\

B
\rb -- \00

mV

R ,, V o*t Vc-c

(06 Marks)

,,.'OR
can be used as a drllerence amPli{ier r'vithlain how an op-amp

the circuit of the inverting amplilicr shown in Fig.Q6(b), calculate
(ii) OutpLtt

!l

"-3v

\ODK$

\oK

VO\

r,vorh? Explain and also derive the equation fbr

voltage gain.

With relevant diagrams and equations, exPlain

amplificr concept.

t



8a.
b.

9a.

b

18ELN14/24

Marks)
for the
Marks)
Marks)

Marks)

Marks)
Marks)

(08 Marks)
(06 Marks)

(06 Marks)

C

10 a. With a neat ctcu
b. trxplain the
c. Prove tl-ic idcntities using

(i) A. B
(ii)

11.,.:,i11

.,,,,1:::;,, 

..

cxplain the dihgram of a GSM system.

f a RS latch with and function table

. 1t,i"":l'

.r
t
I
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b State
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loo -hA

wn in Fig. Q3(c).

D

2-av$

(08 Marks)
(04 Marks)

with respect to Point 'O' of
(08 Marks)

c

f ' zrrt

A o.

l5L'u

OR
1 of3

(04 Marks)
(04 Marks)
(12 Marks)

3oo

Fie.Q 3(c)

,lr.'
.ti::..
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Max" Marks: 100

First/Second Semester B.E. Degree Examination, July/August 2022
't

Elements of Givil Engineering'and Mechanics

Time: 3 hrs.

fi

oteN

la.

t']'

C.

: l. Answer nny FIVE futl questions,titritosing ONE full question from each module.
2, Missing doto, if ony, mdy he suitably assumed.

Nlodule-1
Erplain the role of Civil Engineering in the intiastructLrre developntent olthe Country.

(08 Marks)
State the scopc olCivil Engineering in i) StrLrctural Engineering ii) Geotechnical
l-nginccring iii) Irartspotlutiolt Lnginccring. (06 Nlarks)

State and explain Basic ldealization of Mcchanrcs. (06 Nlarks)

Fig. Q 2(c)

5otsrrr
l. 6rn

\1

p



4 a. Define i) Coefficient of friction
b. Find Contact Pressure at surfaces of

identical cylinders.

Fig" Q a(b)

c. Two Blocks A and B are
planes as shown in Fig. Q4
is 0.35. Find smallest ol'block A lbr
block B is 1500N.

5 State and explain

sr"rpporled on two rough
A is 0.25 and for block B

ibrilrm can exit. If the weight of
(10 Nlarks)

I
il

,.,,: '::

of f iCtiofr;'
theisystem shown

ii) Angle
contact for

by a hor
coelllcient

6oo

l8ctYt4l24

(04 Marks)
in Fig. Q4(b) fbr trvo

(06 Marks)

a.

b.

C.

6 a. D

l. -.,,.irll::

;..:1",..,-.,.,i^

sGI.i.

.ii .::t.

' "::i:ii"' -

istingilish between

Fig. Q 6(c)

of loads with
State the assumptions truss analysis
Determine the of the

fh kl.l

beam shown

i
I

_, 
ril:i::i :.

..,.i,,.:.,.-,.. ,"'

il Fig Qs(c)

(06 Marks)
(04 Marks)
(10 Marks)

(08 Marks)

( t0 kdl

CFie.Q
&

4'rn 4?,^ n4

OR
lndcterminate beams with cxamples

(06 Marks)
types of neat sketches (06 Marks)

members of the shown in Fig. Q6(c) by using method of Joints

S

T) *)-
Zv*

t

7 a. Define
Moment of

b. State and Prove Parallel Axis theorem.

'7) w7 SrYvj

I {-',r i .,!
\t3 t)C t l

llodrrle-4
, Centroid , Centre of Gravity , Radius of Gyation and Polar

(05 N{arks)

* 3,Y4

l0oo,.l

2of3

(05 Marks)

s

b.

Inertia

A



t8crvt4l24

respect to 'O'. (10 Marks)c. Determine the Centroid of shaded area shown in Fi

+s0 , -rr

6oro\

Fig. Q 7(c)

Take g: 9.8 m/sec2.

t
tr0fl"{

I

10

.'JJJ&

3 of 3

. (12 Marks)

+

OR
Deternrrne the Centroid o1'Se rnicirclc about IJorizontal diametrical axis.
Dcterr"nine thc Momcnt ol'lnertia of Triangle about axis passing through Base.

Finr.l ItadiLrs ot'Gyration ot'the area shor,r,n in Fig. Q8(c) abourt Centroidal X - axis.

(05 NIarks)
(05 i\{arks)

(10 Marks)

*l"
.).

mY$

Fis. Q 8(c)

t50
,NM

I

i

+
1'{m"rrt

*
i o?h rr4*

\lodu lc-5
9 a. Define : i) Displacement ii) Veiocity iii) Acceleration iv) Retardation v) Path.

(05 NIarks)

b. State Newton's larvs of Motion. (03 Marks)

c. A bLrllet firecl upwards at an anglc of 30' to the horizontal from top of hill of height 80m and

bLrllet stril<es the grournd which is 80rr lor,ver than the point of protection if the initial
velocity of btrllet is 100nr/sec.

Find i) Maximum height the bullet rise above the point of projection.

ii) The velocity with which it strikes the ground.

iii) Time of flight of bullet. (17. Marks)

.i
,,1
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Detlne Zeroth
With a neat

1 larv ancl Second
lain the plocess o on of steam.

amlcs (06 Marks)
(06 Marks)

(05 Marks)
(05 Marks)
(10 Marks)

Fincl the y and speci fic volume ol of steam at 8 bar. The dryness fraction is 0.9,

3a

b

a

5

Module-4
a. Classify fbrous and non-tbrrous materials and list the application of it.
b. What is a composite material and classify the various composite materials?

c. Explain TIG and MIG rvelding"

7

GBG$
USN
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First/Second Semester B.E. Degree Examination, July/August 2022

Elements of Mechanical Engineering

Tirne: 3 hrs. Max. Marks: 100

Note: Anstver ony FIVE f il questiorts, cltoosing ONE full question frotn eoclt module.

Nlodule-l
a. lixplain rcnewable and non-renewable enelgy sources rvith

i'iii.-:iiiiiiii:a

usuiiable examples.
b. Sketch ancl explain the rvorking principle of llat-plate collector.
c. What are the dilferences betu,een lossil fllels and bio-fllels?

b. Explain thc working principle of centrifugal pump
c. What is cavitation? Briefl1, explain.

(04 Marks)

compression refrigeration system.
(10 Marks)
(06 Marks)

18ME15/25

(06 Marks)
(10 Marks)
(04 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

a'GivethebroadclassifrcatiorrofI.C.ffiwithaneatsketch,explainthevariouspafis
of an I.C. engine. (12 Nlarks)

b. 4-stroke diesel engine has a Piston diameter of 250 mm, stroke length of 400 mm, mean

cffective presslrre is 4 bar, dia of brake drum is lm and speed is 500 rpm. Calculate the IP,

BP and FP by assuming an eftbctive brake load of 400 N. (08l\Iarks)



OR

8 a. Derive the expression for a length of a be lt for a

b. List the advantages of gear drives over belt

9a
b.
L.

10 a.
C machine s over

c. A gear wheel of 20 teeth drives another gear teeth running at 200 rprn. Calculate
(06 Marks)

drive.

machines

18ME1s/25

(10 Marks)
(04 Marks)

(06 Marks)
(06 Marks)
(08 Marks)

(08 Marks)
(04 Marks)
(08 Marks)

the speed of driving wheel and velocity ratio'

b. List the
c. List and type ofrobot on system.
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