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fS n6 and rn : bn sin n0 are intersect orthogonally. (06 Marks)1 a. Show that the curves r' = aQffi and rn = bn sin n0 are iftrsect orthogonally. (06 Marks)

b. Find the radius of curva6ty$f the curve V = 
" 
f"eg4$) ut any point (a y). (06 Marks)rc .4

c. Show that the wolute\#!h! parabo b y2 = 4* ffiuy2 = 4(x-2a)3 . (08 Marks)

,q.vy ,A)^.P &,A) ,:
2 a. witn,@hnitation, prove tlrt tB6n .4e . ,\ (06 Marks).t**:' dr 457*-el,e& 

,,&&'a&'b. Find the pedal equation of the gu&e r = aeecoto.,-r(3' -. (06 Marks)

c. Findtheradiusor.u*u{Qp.thecurve r=q**.8. dP (08Marks)

&Y {d" , }'

.6" lyro.fr[iz 
'%4r' .S'- :s1, 3 ..43 a. Using Maclalriri's expansion. proh$at Jt + sin 2xrj f x - l- - i- * I . . (06 Marks)-c&" m& .4Y 2 6 24,.s-.. .ir" .., ; 'i':. '':"''i:r / O '24

6or')li ':: .l 
"i

4' 'w " ..S ** "jl' .: I ..,tL..fu*-**:r .#' ,/ sNh, r::\ : ii\Isl**

_ *ffir,.-r ( ,x -l_x -,-.$')hXx )x '..F.

b. Evaluib lt l* '" ,ffi\'* i +$I (O7Marks)
x+0 t d.H.* .F**- J ,i*,,irrno

". {;,::,*, \ 
l,. $*w / .u i '-' t

- $,k$*'. \ l-'.-\* '/ -*l'*
..Q+I+***ffi.iIio the dimensios-\d,t tt. rectangulai-$.SY. open at the top of maximum capacity whose

"*',,,iiu,,, urfaC e is 432 SCp.[ffi. trr,' .ir (07 Marks)
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\ 'rtiit[.i ..,,i.;.. ii.*.,,*,",,.,",.
:n, .d 'iiit ,Ji'it!\,i:|:\:$l;si!''

i\,rr,.,.,',.\ ",.l'*o 
OR

If u-f(y- z,z-*,*.**k*i.--t$ owthat +***$=0. (06Marks)",u\il' Ax ry 0z

If u- x2+y2+,r1*,rfl-xy+ yz+zx, w-X+y+z.FindJacobian J-?!t"''*.).(07Marks)
,:$*ffi . . n 

- D(x'Y'z)
dl

Findthe minirfr$dvalue of x2 +y2 +z2subjecttothe condition x+ y+z-3a. (07Marks)
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Module-3

18MAT1I

(06 Marks)

(07 Marks)

(07 Marks)

5a.

b.

,ffi$o.ai,,u,.r.
oo -

Find the volume of the tetrahedron bounded by'the planes :

X = 0, y: 0, z: A, 
* *I +1-1. ,*,,r 

* "
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8a.
b.

c.

a b c

(06 Marks)

(07 Marks)

(07 Marks)

find the temperature of the
(06 Marks)

(07 Marks)

(07 Marks)

,,rfl OR"riliiii'i"'j 

*.*

. dv ,,.J"
Solve ---:-+ytanx=y' $eex. (06Marks)

aJ

clx

Show that the 
frffi+,X 

of parabolas y2 - 4a(x+ a) is self orthogonal. (07 Marks)

Find the geneg-fo,1s,,*i'blution of the equation (p* - y)(py * x) - 0 by reducing into Clairaut's
'"'.1," 

.l .l

from, takL,.lg,the substitution X = x" ,Y = y" . (07 Marks)
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Module-S *
a:[ "i:":T]. N -.**
b. Solve the system of equations;*qffi* ' '11;F

z = 3l '*t .i ,, ''"'

ri:ii''1i:xi:*$$ 
,.,*.s-By Gauss -Siedatmffi 

;\n

c. Diagonalize the__pffi' 
, ,,-,
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(07 Marks)

(07 Marks)

(06 Marks)

"\ oR\ ()R 
.,**.$..1il',-.5*

10 a. For what values of l, and M.me system of equffins : --i,,,,,,,,,...j.* 
.

x + 2y * 3z: 6 -1l.}, 
,,,.u1'*,*,,,..l 

*-if 
iuii, 

\
x + 3y * 5z: 9 ,,,,, ,l,,.l,,.i,i.ii, S uro*\* * SY + )Z: Y I 

',,,i...,.:,I,.:.* ,",.;" 
,1.',"r:i.

2x + 5y + )vz : I{. r"rl'*ii ',, '-' '
'l , l':! l.i. jL' ''')'';"

has i) no solqffi ii) a unique,,soffin iii) infinite nutt$er of solution. (07 Marks)
Find the lareest Bisen value and the Correspondins eisen Vector of :b. Find the largest 

',Eigen 
value und th'si,1ilbrr.sponding qgen Vector of :

,,,,{
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-',1';Iffayleigh's ,$..--..*1},p*-*-.{I}tho4 use [1 1]Iffifls the initial eigen vector (cany out 6 tffi*:H]
(U7 Mart(s)""',',.ri.]l,li,.t',,o 

{S-*\\\\*\* W ,*$c. Solve the systeni:,lh$: quations I n,' ,,,,,,,

+uF* .$- .." llt+ 
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,xi ll'ilfffi *w
.rxlit{ts

2x + 5y + 7i: 52 ..,* s)"

il't+*$tfr

By Gauss elimination qr$_t.li'bd. (06 Marks)
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2. Physical constants : Yetocity of tigryt c:3 x Id m/s
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6. What are aamliiJbscillations? Give the4$ffi of damped oscillations and hence discuss the

case of crj$cal,'damping. \t- (10 Marks)
c. A free. qlitlclb is executing sirnple hdrmonic motion in a straight line with a period of

25 sec6ndq 5 seconds after it hastf$ssed the equilibriqlqpoint, the velocity is found to be
0.2 rivsiFind the dispracement.afoue"ina or ro sdlo;$F'arso ampritude oi"r.r,l;lil,r;.,

-dMqi,ft
_ "'1 oR .fd'-{ *k;-'2 a. Define SHM. Mention.thqe'haracteristics ofSH-lvltGive one examffiof SHM. (06 lflarks)

b. with a neat diagranr, _exf-lain the constru.qlq$ird working qf Rdddy's shock tube. Mention
conservation.of mass 

*energy 
and momenfr-expressions. ^ .u! (10 Marks)

c. A mass of 0.5kg%auses-on extengigriuff o.drrn in a sfuri! and the system is set fot
oscillatio^ns. Find i) The force constqlBfor the spring ii) ffngu lar frequeniy and iii) Time
period of the resulting oscillation. rt) " (04 Marks):-.-:. - {:q. =.w1

3 a. State arid explain Hookqs.l.fu. Defu:re elastic and plastic limits. (06 Marks)
b. 

. le-fine Young's moduluS..oi materials. Dehl$li an expression for the Young's modulus of a

- 6eAm using single gapt_ilever method. q{:1 (10 Marks)
c-.'"*Calculate the torgug ffiuired to twist a,ryife of length l.5n1 radius 0.0425x l0-2m through an

angle of (d45) ratidns, if the valuetfrlsidity modulus of the material is 8.3xl0r0N/m2..:uA-'
.,f i "*l*;' (MMarks)

\.,rN#

4 a. What is Bending -om!-irq*M"rtiono}*ioo, types of beams and their engineering
applications (any four)r^! (06 Marks)

b. What are the types of El*Stic moduli? Derive a relation between Y, K and o. (10 Marks)
c. Calculate the Force rd"luired to produce an extension of I mm in steel wire of length 2m and

diameter lmm..1'Y'= 2'x 16t 
t y)rrz, (04 Marks)

Planck': stant, h : 6.63 x I [s4JSt'.
Mass
Ch

#.
Yadro number: 6.02*x ff3/mol.
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What is Numerical Aperture? Derive an expression..for"the same. (06 Marks)

18PHY12

(04 Marks)

voltage interms of Hall .o.m.i'Jl:.'"'uu

(06 Marks)

e.

What s Numencal Aperture/ Denve an expresslor,for"the same. (06 Marks)
State and explain Maxwell's equation for elgct$ihEgnetic field. Starting from Maxwell's
equations, deduce the wave equation for a plTtJuve in free space. (10 Marks)

Determine constant C, such that i = (ry';#l i tv +bz)6'r+ (x * t4&*is solenoidal..,i%* ",,.{ff (04 Marks)

,:l '';* ^_ 
j

Explain the types of fiber rorre**, ''+? 
oR 

, { 
h# 

(06 Marks)
State and explain Gauss niV*#r$e theorem. Mention th&*me's theorem. (10 Marks)
The refractive indices of cog€.,iind clad are 1.50 and 1 8 respectively in an optical fiber.
Find the numerical apeffie:%nd angle of acceptanqe,--,.' (04 Marks)

.,f .,,--'

*r,r,' , 
"t''-- Module-4- K'i''

Setuponedimensjoiraltimei,o.p.nffiingerwaveequation.(06Marks)
Mention the tfue-ir modes of vibration in CiC, molecule. Witt neal diagrams explain the
constructioriand working of COz laser. 

":'f i ' (10 Marks)
A pulsed' lasei emits photons of wavelength 780nm with 20mW average power/pulse.
Calculate the number of photons contained in each pulsg.l-f,$e pulse duration is lOns.

'' -'r-.,.,,. r:,)3.-1;11:,r,:' ;li-".'"'i} (04 Marks)

l''t'''":

prove that electron cannot.e4iri tr,o. ,n:*rr il ,,"*. r..i .:-- (06 Marks)
Derive an expression foi-en6igy density in termi olpirrt.in's coe'ffioients. (10 Marks)

:;. ,.. . -,,." , 
i:r, ^.r' o-

width 1A , but infinite wall

6a.
b.

c.

8a.
b.

c.

c.

j.!t
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&
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,li:i j

a. What arei'i

QFETlQf tr I";q:11, "*.qii*, l?

b" What is Hall Effect? Derftdn expression

10

..,r,..r i= ''i;l;"'.tt-:, OR,,. '1,: r 1i:.,

a. What is polari2ation? Explain various types of polarizations mechanisms.

i. 'r,.......
;.:i: !i:::iL:::j;:, :lir.

b. What is Fermi Energy? OgiXe an expression for Fermi Energy at zero Kelvin for a metal.
{ ..." r (10 Marks)

c. The resistivity of intfi*Slb 
'"germanium 

at 27oC is equal to 0.47 ohm-m. Assuming the
electron and hole mobilifies as 0.38 and 0.18 #/V-Sec respectively. Calculate the intrinsic
carrier density.,,.",or,,,,,

*rF'F**
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7a.
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2a.
b"

OR
4 a. What is meant by metal finishing? Mention (any five)

finishing.
b. Explain the process of (i) Galvanizing (ii) Anodising of At.
c. What is electroplating? Explain electroplating of chromium.

be used as anode.

18CHE12

(07 Marks)
of Nickel - metal

(07 Marks)

technological importance of metal
(06 N{arks)
(07 Marks)

Mention why chromium cannot
(07 Marks)
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Time: 3 hrs. Max. Marks: 100

&m
Note: Answer any FIVE full questions, choos,ing ONE full qaestiortfrom euch module.

Module-1

a. Define terms : (i) Free energy (ii) Entropy (iii) Cell potential. . (06 Marks)

b. For the cell, Fe I Fe2"(0.0lll) ll Ag" (0.1M) | Ag, write the cell reaction and calculate the

e.m.f of cell at 298 K, if standard potentials of Fe and Ag electrodes are - 0.44 V and +0.8V
respectivelv.

c. What are Secondary Batteries? Explain the construction and working
hydride (Ni - MH) battery" Mention its applications.

OR
Defrne Primary, Secondary and Reserve batteries with examples.

(06 Marks)

c. Explain the construction and working of glass electrode giving its application in
determination of pH of solution. (08 Marks)

(06 Marks)

What are concentration cells? The cell potential of copper concentration cell

Cu I CuSO+ (0.005M) ll CuSOa (X) I Cu is 0.0295 V at 25oC. Calculate the value of X.

Module-2

a. Define comosion. Describe the electrochemical theory of corrosion taking rusting of iron as

an example. (07 Marks)

b. Explain (i) Water line corrosion (ii) Pitting corrosion. (06 Marks)

c. What is electroless plating? Explain electroless plating of Nickel. (07 Marks)

' Module-3

5 a. Define calorific value of'fuel. Explain the experimental determination of calorific value of
solid / liquid fuel using Bornb calorimeter" (08 Marks)

b. What are fuel cells? Describe the construction and working of Solid Oxide Fuel Cell
(SOFC)" (06 Marks)

c. What are Solar,cdlls? Explain the construction and working of photovoltaic (PV) cell.

l of 2
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OR
6 a. Explain the preparation of solar grade Silicon by Union Carbide process.

b. Write a note on (i) Power alcohol (ii) Unleaded petrol.

1BCHE12

(07 Marks)
(06 Marks)

(07 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

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

(07 Marks)

7a.
b.

c.

c. 0.75 g of coal sarnple (Carbon 90o , Hz soh and aih 5%) was subjected to combustion in
Bclmb calorimeter. Mass of water taken in calorimeter was 2.5 kg and the water equivalent

of calorimeter is 0.65 kg. The rise in ternpeSature was found to be 3"Tu,C. Calculate higher
and lower calorific values of the sample.,[, atent heat of steam :2457 hJ/kg and specific heat

of water : 4.187 kJ/kg/"C.

Module-4

What are the causes, effects and disposal methods ofe-waste?
What are the sources, effect$ and control of lead potlution? (Pb pollution).
In a COD test, 3A.2 cm3 and 14.5 cm3 of 0.05 N FAS solutions are required for a Blank and

Sample titration respectively. The volume test sample used was 25 cm3. Calculate the COD
of the sample solution"

OR
8 a. Explain the sources, ef fects and control of oxides ol'nitrogen.

b. Explain softening of water by ion exchange rnethod.
c. Explain the Activated sludge treatment of sewage water.

]Iodule-5

g a. Explain the theory, instrumentation and application of Atomic absorption spectroscopy.

b. Explain the theory and instrumentation olpotentiometry. .,r. (07 Marks)

c. Write a note on l\l!!Frene. Mention i$pglfiation. (06 Marks)

-.,!, }'lil on
l0 a. What are Nanomaterials? Explrh th-e synthesis of nanmnaterials by precipitation method.

' I "' ' (07 Marks)
b. Explaiir fhe synthesis of Nandhiaterials by Sol-Qelitechnique. (06 Marks)
c. Explain the theory and instrumentation of qo4luctometry. (07 Marks)
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6a.

b.

18CPS13

Explain any two with exarnples.
(10 Marks)

()
C)

(J
(c
H
o.
d

a)
(€

()
d
(l)
L<

8R
Q.:r
.v5
EO
= tr)
J

oo ll

troo
.E c\
8.f,
ES
o)d€gc'tr
8q
aau)}I

()(1)
(€O
o.dboc
.EdE5
>!
-(l!a=

-o(g
-a. ts'Es
q)-

a8_tro.
6Cooj
u)v
Li 'a-r9Ei(JorE
EE
t0)
3E>\h
cbo
C)=
EE
XinU:
e<
* C.l

G:)

oz
Cd

lio
tl<

, ", Module-1

I a. Exptain the basic structure of d C program with example. . (10 Marks)
b. Define a variable. Explain the rules for constructing variables in C language. (04 Marks)
c. Write a C program to compute simple interest. Drav the flowchart for the same. (06 Marks)

.-,,;, oR':,.
2 a. Define data typ'6:.Explain primitive dataJypes supported by C language with example.

(10 Marks)
b. List all4rebperators used in C lanquage uia..rutru,. following expression.

l] l:j .Y-.":1-', 
**r1,=,Pjb= t2'c:3,S1

iD l0! =l0ll 5<4&&8. ,-lffit . (04Marks)
c. Describe the various type.co-mputers. ,.,** o t ., (06 Marks)

--ra,, !j
:

Nlodule-2

a. Explain the formatted I/O functions of C language with syntai and example. (04 Marks)
b. Write a C program to implement commercial calculator using switch statement. (06 Marks)
c. Write the syntax of different branchingstatements and explain their working. (10 Mart<s)

'-' :,,r: i..,r.r,.' OR .i t"'.'. 
l"

a. Differentiate between while loop and do-wtrite looprExplain with syntax and example.
:; ,i (08 Marks)

b. Write a programto find the'sum ofN natural numbers using for loop. (04 Marks)
c. r,Write a C program [o plot'Pascal's trianglb.,. '' ' (0g Marks)

t.::
:'..*

ModuIe-3
-\ ". J5 a. Define un r$tite the sy,ntax for-".and with declaring and initializing tD and 2D array with

suitable e{ample (to Marks)
b. Write a C program to findt[g transpose of a give matrix. (10 Marks):x" I

"1, ...,, .,

' i:.
OR

Define string. List,out all string manipulation function.
t. -''',''j'

Write a C program for [consider integer data] :

i) Bubble sorl ii; tinear search.

I of 2
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Module-4

What is a fr.rnction? Explain the different type of functions based on parameter. (10 Marks)
Write a program to find the factorial of a given number using functions. (14 Marks)
Write a program to find GCD and LCM of two numbers using concept of functions.

.'i.,, (06 Marks)

7a.
b.
c.

9a.
b.
c.

10 a.

b.

c.

t-qi:,

(10 Marks)

(10 Marks)

,,.,,,'3 .,0 
.!'|!j 

Module_S ,,,, ,,,.,,
,'l 

,...,:,.

What is a structure? dtfril the syntax of stru.t,*e,,adiUrution in C with example. (04 Marks)
Write note on : i)+,Artays within structures il) arrays of structures. (04 Marks)
Implement structuire$ to read, write and cornpute aver age marks and the students scoring
above and b.etoifo#v.ruge marks for class-,biN btudents. 

-
. *::r!-

", 
::i: l'i'-''t UOR

Wha!.iS a"pointer? Show how pointe,f 'variable is declare.d;apd initialized. (05 Marks)
Expldiii'any two preprocessor dirbctives in C. -,,,,,,.t'r: (05 Marks)
Write a C program to find sum anO mean of all elemffi is an array using pointer. (10 Marks):l:' ,..''rr..,:r1;. -- - 

. ,..

:i ,,:r:i ',:';a. ri:l,::::,r- -
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(06 Marks)

across 9 C)

(08 Marks)
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1a.
b.

r+

State and explain Kirchhoff s laws as ap$lied to an electric circuit,,.StateandexplalnK[chhotI,SlawSaSappl1eotoanetecIncC[CUlIl.
Given the network shown in Fig. Ol=(b), determine Ir, E, 13 and I. If voltage

resistor is 27 Y .

supply qli{rgnt.

,.::: ' ,":

sf
i: i

{ "\\i\;
"iiv

c.

8st-- g

, t-i FiJ : '-', Fig. Ql (b)
valoe bf an alternating cuffent in terms of

(06 Marks)

Peak factor of sinusoidally varying voltage.
(06 Marks)

volts. an

rli

b. The values of represented respectively bY

expression for instantaneousvolts and Y2

#b -n-1'

a. Deduce the relationship between the phase and the line voltages of a three phase star

corulected system" (06 Marks)

b. Three coils ur. ,orrneG@iri'delta to a three phase, three wire, 400 V, 50Hz supply and take

a line curent of 5_ O $ ffiS p.e hgging. Calculate the resistance and inductance of the coils.

.i--'urs.. 
(06 Marks)

c. A coil having ulffiurce of 20 O and inductance of 0.0382H, is connected in parallel with

a circuit consisffig of a 150 pF capacitor in series with 10 f) resistor. The arrangement is

connected to ubiO V, 50 ft, rrpply. Determine current in each branch. Also find total

V,

X; filrdaote-z .''

3 a. Show thal voltage *d ,,r.r*q,ig1frffi c{qttlare in phase and power consumed in

:H.""*p 
eqial to ,."5S* vottage ao$dfent. rhe circuit is excited tdrtff",l;

b. R rgis?ince of 7 O is cql@ted in series ,i* -frp*" inductance of 31.8 mH and the circuit

Jkonnected to a 100 Y, {9H2, sinusoida* @ply. Calculate

;;Sf Circuit currenqx{$ ' Phase angle &W!D Power factor (iv) Power. (08 Marks)

6\f*o wattmeterg&€ Wsed to measurespo'wer in a 3-phase balanced load. The wattmeter

readings are 8.2 hy'and 7.5 kW. @ulate (i) Total power (ii) Power factor and (iii) Total

reactive nor{Q3 *Q| o* 
(o6Marks)

I ofT
(08 Marks)

/

,:,,,,,. ,' oR -,
Define the (i) Frequency (ii) Form factor & (iii)



18ELE13
Module-3

5 a. Explain the construction ofa single phase transformer. (06 Marks)
b. A 50 KVA single phase transformer has primary and sc(6ddary tums of 300 and 20

respectively. The primary winding is connected to a 22[0{Sf0 Hz supply.
Calculate (i) No load secondary voltage (it) A$&;tihute values of the primary and
secondary currents on full load (ni) Maximum vafiiq>fflux density. (06 Marks)

c. With neat diagram, explain plate earthing. S*, 
* 

n ' (08 Marks)
.,v

oR i&
6 a. Derive E.M.F equation of single phase tr@$,frrer (06 Marks)

b. With neat circuit and truth table, explaiffirii€ way control of lamp6!*f (06 Marks)

c. A 400 KVA transformer has a core&ss'bf 2 kW and maximum eflt&iency at 0.8 p.f occurs
when the load is 240 kW. Calcul&E\i) The maximum e{liciefrcy at unity power factor.
(ii) the efliciency on full load qg@ fiower factor. ti& (08 Marks)

^ul &-'
"!o- Module-4 ,

1 a. Draw a labeled diagrapaof tfie cross section of Qfl,c. generator. What are the essential
functions of the field g{lsprmature, commutatog@drushes? (08 Marks)

b. A four-pole armatur&Sd.c. generator has 624L{p:q6nnscted conductors and is driven at

1200 rpm. CalculgQ $e usefu1 flux per pole re$tted to generate an E.M.F of 250 V.
& &f (06 Marks)

c. A four pole;no;&'is fed at 440 V and q[gqah armature current of 50 A. The resistance of
the armafigNiircuit is 0.28 ohrn The\mature winding is wave-corurected with 888

conduc6fs&d useful flux per pole-is 0m23 wb. Calculate back emf and speed. (06 Marks)

.1Y .* -&'\F'- oR ?
8 a. Obtain from first principles anpSression for torqU€@Jloped in d.c.grotor. (06 Marks)

b. Explain characteristics old;& lhunt motor. ' > ' ,( t$ (06 Marks)
c. A shunt generator ruryr(npt 500 rpm deliveis 50 kW at 200 (st-. u.rnut*e and field

resistances are 0.02 ur?$fl O respectively${B;hte generated 5i.M.f if trustr drop of I V
per brush. 

^ 
,.q io 

, (^ (08 Marks)

i{/) *r '1 {
.L,-'/ M*f,ot"-s '&f

9 a. By ."un. of?Jiugrurn, d...ri$ffiil parts^ ofrsynchronous generator with their
function5 n ofl (08 Msrks)

b. The statbflf a 3-phase, 8 pO,i8l60 rpm altema&tis#as 72 slots, each of which contains 10
condd$rrs. Calculate tlpr&, value of the emF per phase if flux per pole is 0.1 wb
sinugoiclally distributed+4&fl)me full pitch pils-and winding distribution factor of 0.96.

.-.* ' l-e _ \.i-) (06 Marks)
c.1 $-pole, 3300 V, pQlf2 fnduction motolryrd at rated frequency and voltage. The fiequency-"€6f 

tne rotor currgr{ i}&.5 Hz. Find slipran6 running speed. (06 Marks)
,

-1 -.'{ OR
l0 a. Deduce adalffision for the frreffincy of rotor current in an induction motor. (06 Marks)

b. A 4-pole, lShase inductjon anJtor op..ut.. from a supply whose frequency is 50 Hz.
Calculate,

(D Synchronous sged.
(ii) The speed ofthe rotor when the slip is 0.04.
(iii) The frequdncy of the rotor current when the slip is 0.03.
(iv) The;freffiency of the rotor current at standstill.

c. Derive e.m.f effition for synchronous generator.

lt:;i,,

{(rkrlc**

2 of 2

(08 Marks)
(06 Marks)
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First Semester B.E. Degree Examinaiionr',,D0c.201 8/Jsn.20l9
Basic Electronid-s

, 
to,* t 

t'

Time:3 hrs. ':i'(i- Max. Marks: 100
j;;

Note: Answer any FIVE full qaestions, clktioi|lg ONE full question f,,fr,ffeach module.Note: Answer any FIVE full questions, choiosing ONE fttll questionfio. =',each module.

Modiilel '

a. Explain the working of PN junctiori;di6de under forward and reveise biased conditions.

b. Explain how zener diode helps in yoliage regulation with ngat circuit diagram. (06 Marks)
c. Explain with neat circuit diagiam and waveforms the working of center-tap full wave

rectifier. Show that efficiency of full-wave rectifier is- 8lo/o. (08 Marks)
.:- -,, .rll,1

OR
a. Irxplain the operation of half-wave rectifier with capacitor filter with neat circuit diagram

and waveforms. : :,. (06 Marks)
b. Show that the ripple factor of a half-wave rectifier is 1.21 and effrciency is 40.5%.

(06 Marks)
c" trxplain VI characteristics of photodiode and its operation. (04 Marks)
r1. ilor the circuit shown in Fig.Q2(d),find (i) current and vo,ltages in the circuit for Rr-:450 f).

a, Hxplain the drain and transfer characteristics of a JFET with neat circuit diagram. (08 Marks)
b, Explain the basic structure and operation of JFET with neat diagrams. (08 Marks)

Xk s'ttt -- - 
-tl-

hso 9.-
(04 Marks)

Fig.Q2(d)

Module-2

0, Ii'oraJFET Ioss:9 mAand V6s(or0:- 8 Vl,nr*y determine drain current forVcs:-4V.
(04 Marks)

a. Explain the Lrlock diagram of an operational amplifier. 
.b. Explain the operation of an op-amp as a non-inverting amplifier with neat

waveforms.
c, Define the following terms with respect to op-amp.

(i) CMRR (ii) Slewrate (iii) pp offset voltage and current (iv) prp bias current
(08 NIarks)

OR
11, Iixplain the operation of an enhancement MOSFET with neat circuit diagram. (06 Marks)
b, lixplain CMOS as an inverter with neat circuit diagram. Give its equivalent circuit and its

advantages. ,,. ,,' " (0g Marks)
o. Explain VI characieristics of SCR. , (06 Marks)

Nlodule-3

OR
a. Expiain op-amp as a subtractor with neat circuit diagram.
b. Explain the different pp modes of an op-amp.

(06 Marks)
diagram and

(06lllarks)

(08 Marks)
(06 Marks)

1 of 2



7a.

b.

c.

8a.

b.

18ELN14
',=,-

c. For an op-amp circuit shown in Fig.Q6(c), find the output Voj;and Voz.

u;
o?r,ryL

Fig.Q6(c)
Also write the flinction of each op-amp used"

',.lMpdule-4
With neat circuit diagram explairi$ow transistor is used as an voltage amplifier. Derive an

equation for Ar. 1..',',. 
r:'' 

, (08 Marks)
Exptain the vottage series feffick circuit and derive an equation for voltage gain A, with
fgedback ,,L,,,. .,,.. 

iii"' (04 Marks)
Explain RC phase-shift'"oSbillator with circuit diagram and necessary equations. (0s Marks)

:.:.7.;,; 
::'' OR

With neat circuit diagram explain ho,,v transistor can be used to switch an LED ON/OFF and

The transistor in common emitter confrgUration is shown in Fig.Q8(b) with R": 10 kQ and

Foc = 200 dttermine
(i) Vg6:,at Vm : 0 (ii) Isldry to- saturate the collector current (iii) Rsi,r,ax; when Vin : 5V.
Vcr(sat),can be neglected. (04 Marks)

(06 Marks)

\rccs LoV

P.. , !o t<'-ru

\b..L

Po.: "2o'o

Fie.QB(b)
c. Explain the operation of IC-555 as an Astable oscillator with neat circuit diagram and

.r...rrury equation. ' (oB Marks)

a"

b.
0.

and implement it usingDesign Full adrter circuit and i*pt.rilfffii-g basic gates. (10 Marks)
Explain the basic elements of communication system with block diagram. (06 Marks)
Find , :

(i) (101011101I I10101)r: ( ? ),0 (ii) (FA876)ro: ( ? )z (04 Nrarks)
t 
-.a:: r,

OR
I0 a. State and prove De Morgan's th.o."-.. (04 Marks)

b. Explain the working of a 3-bit ripple counter with neat circuit diagram and timing diagrams.
(08 Marks)

c. Explain the working of RS flip flop with truth table an<i diagram. (06 Marks)
d. Subtract the following using 2's complement:

*x*xr<

2 cf 2

lcrolz- "',1',

{L-.-:,,

(ii 1il00- 1001.1 (02 Marks)

*,/

yoE

VoI
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(10 Marks)

(04 Mar[<s)

(06 Marks)
(10 Manks)

(10 Marks)
state the advantages and

(10 Marks)
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First Semester B.E. Degree Examinatiglrl'D8c.2018/Jan.2019
Elements of Mechanicalphgineering

- 
f%-

Time: 3 hrs. $3 ' Max. Marks: 1oo

Note: L Answer any FIVEfull qu"rdon*ffiirg oNnfultquestiffi?n each module.
2. IJse of Thermodlnanic data hglbXok is permitted. 

- , 
*

^fu ,b
t a. Explain briefly the p.incinl;4&{ersion of solar energ{irc-ctly into electrical energy in a

solar cell. { lt , (10 Marks)
b. Write a note on wind erpg/affd its conversion. & (I0 Marks).*lP ,r-rW' oR q*

2 a. Explain I - law q&Utrmodynamics. List the s&niiarities and dissimilarities between work
andheat. 6J .fu (loMarks)

b- Define the follouft{e term in relation to ^dtarg{r;t nnmex$f,ctioi lF-

(iii)
(iv)

'of 
super heat

s"' *
l{t.edH-Q

---r-- .':i &

'ation temperature''r'.,1;'i*i"
"i:;j'

5 a. @{fferentiate between fr@stroke and Fg$ffike engine. (04 Marks)

[ffituin with neat frtS Lonstruction a@orking of 4-stroke diesel engine with the help of
\,theoretical P-V dkWn. o (io Marks)
c. A four strokSir$/cllinder Die,s#{gine piston diameter 250 mm and stroke 400 mm. l'he

mean effect{v€?ressure is 4-m,*4r1d speed is 500 rpm. Diameter of the brake drum is

1000mm. frgEtrective brake loat,is 400 N. Find IP, BP and FP. (06 Marks)

,4 oR
6 a. What are the propertio&ftSbod refrigerant? (04 Marks)

b. Explain with neat skeS;h lvorking principle of vapour compression refrigeration. (I0 Marks)

c. Exnlain the folloleins :

(i) Refrigeraqi(n\#ect
(ii) Ton of refiFation
(iii) COP. -rt

d
.1 dl\

d 'tg"s-' F

!Y8
ht

N]

Ed lYj

E
e

I of 2

(06 Marks)
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Module-4 - B6,Y
7 a. Write a note on application of ferrous oTnd non-ferroirffitoyr. (06 Marks)

b. Define composite material. State the advantagesgr8 afiplications of composite material.

c. Differentiate between Soldering, erurirg *qfuYi,g, . [l;#::Bft;. .&mpg .1 '.
8 a. Differentiate between open and 

"r*JWfl**r. 
&*-" 

t 
(06Marks)

b. Enumerate the advantages and disadv'Hhtages of gear drive oypr bdlt Arive. (06 N{arks)
c. Derive an equation for length o.f,$elt ifi-'open belidrive. .* ( (08 Marks)open belt drive. + \*:'$\ (08 Marks)

--r--r^ F 
".t'\l''\.i'

b. Enumerate the advantages and di

9 a. Explair the following opqmofoo Uffil=sritaqqg3&"n..'
(i) Turning ('i) kfol@ (iii) Facing 1fi,]-flread cutting (r0 Marks)

b. Explain the followineNration on milling macffivittr suitable skbtches:
(i) Form milling fwq*"Argut* milling (iii) Garg mltting (10 Marks)

\-' -.4
l0 a. Differe"r-,.rr1#r,;"* open toop -0.,"ffitJ"n systems. (06 Marks)

b. Defure3fioHilrite down industri4lapflicarions of robot. (04 Marks)
c. Exnk$h?components of CNg{@b bbck diaerarn4p o0 rvrarks)

tff-- -- .fiht/

*" $-S, Module-S
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First Semester B.E. Degree' Examinatiffi+,D6 c.zLl8/Jan. 20lg
E I e m e n ts of G iv i I E n g i n ee r*!,*gjf".:h n d M e c h a n i c s

a4 's'
As- i

Note: Answer ony FIVEfutl questiotrs, choosing
ONE full q1.f;esqiiinfrom eerch module;:-,i,: :,

, r:i, .:..., 
... 

... ,

WEW

Lt) \rsutcultltuAl DngrncerF$| ,.r.: (10 Marks)
b. What are the effects ofs irlfrastructural facilitiesg.oq socio-economic development of a' i:' -:--i

country? ;,yti.*r.iri - i._"-_",., 
' (05 Marks)country? ,ru iff' ,.*'i*,.,r" 
' (05 Marks)

c. What is the role of a ifuitengineer in infrasttuctuldT:tevelopment of a country? (05 Marks)
t-,,

1. ',',i,.',' OR.1,*=
a. Explain brieflyr" ' ',.i, ,'',,ii'

r) Law.of phys ical independency of foices.
ri) Law of superposition of forces: (06 Marks)

b. State,and piove varignon's law of moments" .,,. r (06 Marks)
c Find thd moment of 100kN ford#Cting on a rigid bodyAeC as shown in Fig.Q.2.(c),about

point A. (0g N,Iarks)

t,',t'f ,/'-a 1f,0 kN ', 'r;i-:!';.

,i q, 1.,.:. cfrr, r,'i.:,

";' 
,i'*-i:.. l' .r lg'V'Z(g/

;.t ''"'*tt'i'.i.]'i._.

I ''' ', l" Modul6i2
Define Free Body.Dffiam, with the heli{ of at least two examples. What is the importance

"' of drawing a F.B.D,,(Ffee Body Diagram) in Engineering Mechanics? (05 Marks)
What are the lavqs of dry friction? 1*1r, (0s Marks)
A mass of 580'kg resting on a rpugh ihclined plane is acted upon by u 6000N force as shown
in Fig.Q 3(c)'If the coefficient of,Eiction is O.ZS at point of contaci, check wtrether the body

(10 Marks)
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OR
4 a. State and prove Lami's theorem.

b. Find the reactions developed at contact points

each of weight 1000N as shown in Fig.Q.4(b)

' :)_ il'

ir ."*,.
.- t#'-"j 4', !

,Jo"bu, **:'*r::."* --

18CIV14

(04 Marks)
two identical rollers

(06 Marks)

Fig.Q.s(a).
(06 Marks)

A ladder 4m long anq{iryqftfiing 200N is place_d;i,pgpinst a vertical wall and rests on a

horizontal floor makfiT&_dr{'angle 60" with thq,i*fupr. The coefficient of friction between

ladder and floor is 0.ff%frd that between ladder ant'"wall is 0.2. The ladder in addition to its
own weight suppffif; person weighing 600N ait a distance of 3m from the floor along the

ladder. Calculdt}qthgminimum force'P',tixffe applied horizontally at the floor level on the

ladder to keep ii%equilibrium ,*.,., .'" (10 Marks)

5a.
,:'

Module-3 .,:.

ba3e of a simply supported beam shown in

,. J, kN-rn

'0lrl

member forcps in member BC, CH and GH by

.. "-'" (14 Marks)
b. Analyze the truss shown in Fig.Q5(b

method of sectiols. ,, i:,
1,. S

b. Determine member forces'id,the truss shown in Fig.Q.6(b).

L

each.
(06 Marks)
(14 Marks)

IO LN
Fie.Q"6(b)
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a. Derive the
b. Determine

origin'O'.

expression for centroid
the centroid of shaded

MOOUte-4 
,,,1'".,,,,

of a semi-circle from firsffiinciple.
^c ^^ --^,-^-lt^ ^r-.1*:"-.9:-- T1:- tarea of composite sho,,11rp"in Fig.Q.7(b)

,a:"thj"*. t{.s.l; 
", [e."1 ir'

.'i 'a,g:,i
,,._ i. 1.:l;..,

"4

l- \O*rnN*--67 rrrm*-)
Fie Q.7(b)

18CIV14

(06 Marks)
with respect to

(14 Marks)

(06 Marks)
centroidal axis shown in

(14 Marks)

ModuIe-4

OR

its horizontal
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Eo\0
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F'o
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I ,,or'
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8a"
b

10 a.

b"

€ -.,,-.

; ieaf]
31

5r'- -"'"

:a'

iY

'' Module-S
9 a. '[wo cars P and Q accelerates from a standing start. The acceleration of P is L3 m/s2 and that

of Q is L6 m/s2. If q wpS originally 6m bqbjnd P, how long it takes to overtake P?(10 Marks)
h. A stone 'A' is drgffi+from top of a towdr 50m heigh. At the same time another stone 'B' is

thrown up fiom,6&,6ot of the tower with the velocity of 25rrls. At what distance from top
and a{ter how,(rr;&'time the two.stones will cross each other. (10 Marks), ':t$
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wicket when the ball is thrown.

OR
State D' Alembert's princjple dnd write significance of it structural dynamics. (06 Marks)

A cricket ball is thrown 6y""e fielder in the ground from a height of 3m at an angle of 40o
with the horizontal. The.velocity with which the ball is thrown is 30m/s" The ball hits the
wicket at a height of, 0"3m from ground. Determine the distance of the fielder from the
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(14 Marks)

State and axis theorem.
Find radius o of plane lamina about


