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Third Semester B.E. Degree Exairilnation, Jan./Feb ;,2023
Transform Galculus, Fouri$x."Series and Numerical

Techniques

Note: Answer any FIVE fult qudtifug choosing ONE fuL question from each moclule.

I a. Find the Laplace transform of:

:l (3r + 4)r - 5'
rr) e'cos'Jt

Module-l

OR

cosat -cosbtttt) t 
(10 llarks)

b. Given r1,l:{_E- o:t'.u12 
*h"r"f(t+a)=(t),showthat r-[rfrl]=E rrrl, (as/4).

|.-E. al2<t<a
(05 Marks)

c. Employ Laplace transform to solve the equation: ,'+5y'+6y=5.'', taking y(0):2,
y'(0): l. (05 trlarks)

1,

t,

t"

(10 Marks)

0<t<l
1< t < 2 in terms Heaviside's unit step function and hence find its

t>.{.

(05 Marks)

(05 Marks)

Laplace transform.

c. Find the Laplace transform of G';;T using convolution theorem.
S

expansion of y from the
135 180 225 270 315x' 0 45 90

v 2 312 1 U2 0 U2 1 3t2



4 a. Obtain the Fourier series of f(x) = lxl

b. Find the sine half range series of f(x)

c. The following table the

Show that there is a

the first

s a. If f(x) find the F

taking h 0,2.

18MAT31

Tt'
J.

8

(07 Marks)

(06 Marks)

eriodic current a certain period T:

of 0.75amp. in the A, and obtain the amplitude of
(07 Marks)

Module-3 .i

of (x) and hence find the value of

6

7

c. Apply Milne' s method to comPute

and the data: y(1): 2

y(1.4) correct to four decimal places given

, y(1.1) : 2.2156,y(|.2) : 2'4649,y(1.3) : 2.7 5t4

(06 Marks)

dy_ rYx- +:
dx 2

;'..,.,,Sr,,,,

e :tlLi|9,rti

2 of3

T2T13 5T16Tt3 T120 T16t(sec)
-0.25 1.981.30 -0.881.30 1.05A(amp) t.9

(07 Marks)

-x 1n

1n
1

(06 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

OR

1
I0<x<-
1
L

I 1i d

.'t-lu!:::il1ip'''\,,,

,il ;Yl,

a

l*1. t

1,1= t

(07 Marks)xcosx-slnx
x

b.F ind the Fourier sine and cosine transform of (x) : e-o*, Cx, > 0.

c. Solve uni2 *4un,1+ 3un:3n, givenuo:0,ur: I byusing z-transform.

j

OR

Find the Fourier sine transform of f(x) = e-l* and hence

/\(nx 7tl
b. Find the Z-transform of cos[ ; +; 

I 
.

\ / c)
c' Find the inverse Z-transform of

^)32- + lz

I-,;:

- t x slnmx
evaluate l1i-ri-I]dx,tn>0.J I r*'

(07 N{arks)

(52-I)(52+ 2)'

dy

dx

b. Using Runge-Kutta method of fourth order, find y(0.2) for the equation

iri{

Module-4

=x-y2.y(0) : I using Taylor's series method considering upto fburth degree

terms and finiltthe value of y(0.1). (07 N{arks)

dy_Y-*,y(0):l
dx y+x



18MAT31

0) : 5 taking

(07 Marks)

b. Use Fourth

dy

b

c.

10 a.

v(1) 1

2y sin x) dx under the end

(06 Marks)

2.090, find y(0.,1)

(07 Marks)

(07 Marks)

conditions

(06 Marks)
(07 Marks)

c. If =2e* - y, y(0) : 2, y(0.1 0, y(0.2) = 2
dx

using Adams - Bashforth p r method.

.040 and y(0.3)

b. Find

v(0):
C':i"i''PfOVe a plane are

, q,r$u',lr

.,,:::,,;:::r::: I

tht extemal
n/2.)
J tv'-v'
0 .. ,,,,,',,, .t

strai$ht lines

of

1i".1'l'+

I 
''.,iii,i$Li\nii;* * **rk

iit

il.*s$-is.

,'"Sni;.,,,t'

,,,,, ,1,-l:l;"'t

l. ,ll.:-iilr

'\lis:"*'*
'lllilir'

x 0 0.2 ' 0.4 0.6

v 0 0.02 0.0795 0.1:/62

Yl,"* $ 0. l 996 0.3937 0.5689

3 of3

F.

()R

8 a. Using modified Euler's method find y(20.2) given that

h :0,2.

dv (* \" -lorr,^ - Idx - [vj

(07 Marks)

Module-5
t2

9 a. Given 
o I-"'
dx'

of 4'h order.

! -r*, = I . y(0) = I, y'(0) = 0, evaluate y(0.1 ) using Runge-Kutra rnerhod
dx

(07 Marks)

(06 Marks)
xl

equation in the standard fonn:

-0.
er a(ar)
A-d.till

OR

of initial values:
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(07 Marks)
c. Find the angle between the tangents to the curve x : t2 , y : t3 , z: t4 at t= 2 andt= 3

r$h $uouuns

1of 2
(07 Marks)
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Third Semester B.E. Degree Examination, Jan./Feb .2023
Additional Mathematics - I

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from eoch module.

'\ "rModule-l

la. (06 Marks)

b. (07 Marks)

c. (07 Marks)

2 a. Show that the points A(-1, 4,-3),8(3,2, -5), C(-3, 8, -5) and D(-3, 2,1) are coplanar.
(06 i\Iarks)

b. Find the cube roots of 1 * i

ln0)
cosl 

- 
|\))

(07 Marks)

(07 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

c. Find the sine of the angle betwe", i = +i- j +:[ -2i+ j*2k.

Module-2

3 a. Prove thut .,/i rtin 2x -x2xl
= l+x----+

Ax'
+ by using Maclaurin's series. (06 Marks)26

b. If u=

.., t,,. i
i !.r'

4 arti,g61u'

b. If u:

c. If u:

^(*il-
Iv

.:I

vz,))
ZX

.auauau
orove that x.- + v.- + z.- - l)' ax'il oz

/\r\,l x'v' ,I au au 3c. ll u = tan 'l --- | prove that x.- + v-- = - stn 2u .

[*'*y')' ax'Ay 2

OR
the Maclaurin's series expansion of e* .

.,',.,r au au
e^ '' prove that x. 

- 
+ Y. ^ = Ju log u

dx ay

- I - -d(u.v)x-yand\':-.ltnd' x-y d(*, y)

Module-3
a- Findthe directionalderivative of xzyz3 at(1, 1, 1)inthedirection of i+ i+Zk. (06Marks)

b. Aparticle moves along a curve x: et, y:2cos3t ,z:2 sin 3t, where t is the time.

Determine the component of velocity and acceleration at t:0 in the direction of i+ j+k.

5



,rt,

OR

6 a, Find div F and curl F where F: vi*y + yz + zx)
b. Find the constants a, b, c such that the vector

F =(x +y+az)i+(x+ cy+22)k+(bx+ 2y-z)j is irrotational.

c. If F = Zx'i-3yz j+xz'k and 6:22- *3y,'find F'(vS) and Fx
,. 

I f. ..i

18MATDIP3l

(06 Marks)

(07 Marks)

1, -1, 1).
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Mark$

(06 Marks)

(07 Marks)
(07 Marks)

(vd) at (

,, ri:;'" U

7

8

9

10

,,i ,,....r,

,{",Sh,,u,,.,,t,,''

, ll'

2 of2

i".*'*' dx dy dz

'i'::ri'

Module-4
[cos"x.dx :n>0
I

4x*f , .\ia -xi
0

I

J
0

b

c. i
)

x

Evaluate

Evaluate

dx

**Ill1lrirlrt,,,,,,,'
, 1 ^ ;.(x' + Jy +',Z) dy.dx

Find the reduction formula a. 
J

I x.cosu x.dx
I

OR
sin'x.dx :'n>0
' \g1slq'i:

b. Evaluate

c. Evaluate

0

aa

.l]
00

Moddle-S
dY Y rrrr'

Solve' --L: -a+v'xdx x"
Solve ysin2x dx*(1 *y* cos'x)dyt O

6, dY 16Solve x.j+v=X-Y
dxJ

OR
,)dy x- - /xy
tlox x -sln Y

dx+xdY:.-v.s5cYdY
). 1

3x(x + l)dy * 1x' - 3xy - 2y'$x : 0

ri' ls,

:iIt, " '

a' lSolve

b. Solve
o. Solve

*rt>8rF*
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Third Semester B.E.
Mech

Time: 3 hrs.

Note: Answer any FIVE full

I a. Derive an expression for
axial load.

b. A steel circular bar has

(i) The total
(ii) The length o
Take E :2.05 x

\{b

Ol{E full q from ench module.

USN

I

3

the uniformly tap bar subjected to an
(10 Marks)

9p k,*t

'i:f.- .
(10 Marks)

,^$

gments as

bar
segment to

shown in Fig.Q1(b). Determine

have zero elongation of the bar
2

Fie.Q1(b) mmm

( ii)
(iii)

of principal stresses and their orientations
and minimum shear stresses and orientations of their planes.

utr
3oo xi't

3o

4

1of 3

ffi$ffiffiffi
18ME32

Max. Marks: 100

;l
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bending
of 2 kN/m entire
the point of contra flexure.

18ME32

for the overhanging beam carrying
length and a point load of 2 kN as

goN

'}N/

riu

Po

b. A thick cylindrical pipe of
subjected to an intemal
Determine the
radial stress across the

5a.

6a,

& knf*-' 2 t<N

B c

lw 0'9w-

.Q6(a) (10 Marks)

mm has web thickness 10 mm and flange thickness
e of 10 kN at a section. Sketch the shear stress distribution

(10 Marks)

Module-4

b. Derive the

derivation.

equatiol

.,ill,u[,*,r,1.'

Draw the shear
Fig.Q6(a).

force

d-.rSt!'.

b. A beam
10 mm. It carries a
across the section.

7 a. Derive the

in the derivation.

In/

200 mm x

shearing fbrc

:

TrG0
-:*=-JrL

with usual notations. State the assumptions made

-di. . i,r ,t ,'r;

\glliiSrrillll

,,:lii,;lllt$Is6t'

2 of3

(10 Marks)

p al^^u

p uf^^-

(10 Marks)

(10 Marks)

+* *_*1a

rfir*, iir,

Ur,l l*,,, [0
2ENa5 K^l
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18ME32

b. The load on a bolt consists of an axial pull o f I 0 kN together with a transverse shear force of
5 kN. Find the diameter of the bolt :

(i) Maximum principal stress theory
(ii) Maximum shear stress theory (10 Marks)

OR
Determine the diameter of a solid shaft which transmits 300 kW at 250 rprn. The maximum
shear stress should not exceed 30 N/mm2 and twist should not be more than f in a shaft
length of 2 m. Take modulus of rigidity G : 1 x lOs N/mm2. (10 Marks)
A hollow shaft is to transmit 250 KW power at 100 rpm. If the shear stress is not to exceed
60 MPa and intcmal diamcter is 0.6 times the extemal diameter. find the extemal and

internal diameters, assuming that the maximum torque is 1.4 times the mean torque.
(10 Marks)

8a.

b.

OR
Derive expressions lor strain cnergy due to: (i) axial load (ii) torsion
State and prove Castigliano's first theorem.

(10 Marks)
(10 Marks)

*{<,F*i<

$

3 of3
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1 a. Distinguish between the fo
i) Open system and

ii) Macroscopic
iii) Point

)

3

th

pressure rises to" original value.
volumc of 0.05m'.

Calculate the net work done by the fluid for an initial
(10 Marks)

OR
4 a, Starting from the first law of thermo-dynamics for a closed system undergoing a non cyclic

process, derive the steady state, steady flow energy equation for a control volume. (06 Marks)

b. State the limitations of first law of thennodynamic. Illustrate with examples. (04 Marks)

I of 3

ffiffi
18ME33

OR
a. Explain what do you understand by thermodynamic equilibrium. (06 Marks)
b. State Zeroth law of thermodynamics. Write its importance in thermodynamics. (04 Marks)

c. A platinum wire is used as a resistance thermometer. The wire resistance was found to be

10Q and l6Q at ice point and steam point respectively and 30Q at sulphur boiling point of
444.6C. Find the resistance of the wire at 750oC, it the resistance varies with temperature by
the relation R: Ro(l + crt + Ft2). (10 Marks)

a.

b.
r{

c.



The properties of system during a reversible
bar change from Vr : 0.3 m3lKg, Tr : 20oC

5a.

b.

heat engine is I and the network
the heat the re&igerant and

6 a. Sta principle of
b. A heat is supplied with /sec of heat at

18M833

non-flow process at P : 1.6

to 0.55 mt lKg, T, : 260oC. The specific

iii) AV = ? iv) AH/Kg =!
(10 Marks)

-. ii\nnFot&

OR

second law of Thermodlmamic
(10 Marks)

reservoirs at 800'C and 30'C
-15oC and 30oC. The heat input to the

the combined plant is 290KJ. Calculate
kansferred to 3OoC reservoir.(10 Marks)

(06 Marks)
fixed temperature of 283"C

7

8

OR
a. Sketch and explain separating and throttling colorimeter to find out the dryness fraction of

pure substance. (10 Marks)
b. A vessel of volume 0.04 m3 contains a mixture of saturated water and saturated steam of a

temperature of 240oC. The mass of liquid present is 8 kg. Find the pressure, mass, specific
volume, enthalpy, entropy of the intemal energy. (10 Marks)

2 of3

c.

)r



9a,
b.

C.

10

18ME33

(04 Marks)
the gas 'R'

(06 Marks)
t a pressure

(10 Marks)

(10 Marks)
temperature is

(10 Marks)

'!elu,.

3 of3

of a mixture of gases.

b.

A mixture of ideal gases consists of 3Kg of nitrogen and
of 300 KPa and a temperature of 20oC find :

i) Mole fraction of each constituent
ii) The equivalent molecular weight of the mixture
iii) The equivalent gas constant of thc mixture
iu) The partial pressure and pafiial volume
v) The volume and density of the mixture.

5Kg of carbon

Explain the following
i) Compressibility factor

OR

**r<*r<

" {*,;q
r ai'

w::"

ii) Law of corresponding states
iii) Compressibility chart

'qus\

isrl

il

i"l+iil,.
.:::::

d'[
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b. Explain briefly crystal
grain boundary and defects

c. State and explain F law of diffusion.

and with neat sketches, explain
(07 Marks)
(06 Marks)

clayffi,e,tl

2 a. Define true

where

b
c

3a.
b.
c

s+1)

con
following: (i) T

o' : True stress

t' : True
(ii) Resilience Sec

(0E Marks)
ant modulus (06 Marks)

true strain. Show
On il,nn
thffi.-"

Explain the following mechanisms
( i) Grain size reduction
(ii) Solid solution strengthening

tiii.l Strain hardening (06 Marks)

creep, (07 Marks)
(04 Marks)

(11Mark$

econdary and tertiary

fo

lution.

aneat
-N

non

,S
neat sketch.

phases. Explain the phases in
(09 Marks)

OR
the types of tions with neat sketches. (05 Marks)

ling (ii) Coring (04 Marks)

showing pl[.sthe

" 
,

4
(i)

5 a. Define

b. Define annealing.

c. Explain induction

c

Module-3
the TTT diagram

an expression for radius in homogeneous nucleation.

Explain for 0.83% C, showing all the phases.
(07 Marks)

and spherodizing annealing with neat sketches.
(07 Marks)

sketch. (06 Marks)(t with a neat

OR
6 a. Define heat treatment. Give its purpose and classification. (06 Marks)

b. What is hardenability? Explain with a neat sketch, Jominy End Quench Test. (07 Marks)

Explain the composition, properties and uses of Grey C.I., White C.l. and Malleable C.I.
(07 Marks)

1 of2
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18M834

Max. Marks: 100

Third Semester B.E. Degree
Material
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Module-4
7 a. Define composite. Explain the role of matrix,

b. Explain with neat sketches, Pressure bag

c. Explain filament winding process.

18ME34

and interface. (07 Marks)

bag moulding process.
(06 Marks)
(07 Marks)

I a. Derive an expression for Young's FRPs for ISO-strain
b. Explain resin transfer moulding
c Explain powder metallurgy tec the manufacture

Module-5
9 a. Define ceramic. Explain of ceramics

b. Explain ISO-static hot pressing
c. Explain slip casting casting processes

o{g,orapo sites.

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

(07 Mark$
(06 Marks)
(07 Marks)

$-.*,$*,i

,,,1i{fi,

a.

b.

c

10 Explain
Define

(07 Marks)
and Shape Memory Alloys (SMA).

(07 Marks)
(06 Marks)

" 
qlr*\

r:+rl::::=::'

f'

,i,u,$sll

" $*''flil'th.i '., 
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.{ts.i '-

.i!'

2 of2

Explainl,gntironmental consideratiph*Und sustainability.,-d,'qp.
'' ir,"'i.ii! ,,tii(iillii.;::' 

,r,r,1,,,,111|1g,,t

f' * * * * * ..,1r$1"""'1111]n''

]l' 
":'::" 

']ii'lr"r;'

'I

,,]1,

&,ruNl$



USN

Third

Time: 3 hrs.

Note: Answer

I a. With a neat sketch, explain
b. Differentiate between ortho

2a.
b.

3a.
b.

4a.

b

5a.
b

6a.
b

7a.

8a.

b

a.

b.
With a sketches,
With a sketch, explain.co
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cutting tool
oblique cutting.

OR

tan lathe.

b. Bending force
d. Progressive die

process

Module-5
piercing and punching.
die.

OR

. "i *,,i'
.,tilu,huw

!r1iit!- 
.

(12 Marks)
(08 Marks)

(12 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(12 Marks)
(08 Marks)

,, 
,., . .,. 

,1 
1 

,,l 
l

Write a note on:
a. Drawing ratio,
c. Compound die

,.1

,r,r,ll,,,i 

ll,,,

,,lrrl,

..

10

,1.**{.*

(20 Marks)

Semester B.E. Degree Exaffition,
Metal Gutting f,nY- Formi

,|.qWhu.

18ME3sA/l8MEA30s

Jan./Feb.2023
ng

Max. Marks:

from each module.

100
k't

ONE full question

(08 Marks)
(12 Marks)

ii) Three-high rolling mill
(12 Marks)
(08 Marks)

i,,,lit

a lathe.

OR


