
D

U

USN

Third Semester B.E. I)egree E
Engineering Mathe

17MAT31

August 2022

Max. Marks: 100

module.

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

function (x).

(06 Marks)

(06 Marks)

I

2

J

d
O

O
d!g
6
E

6

o
6
O

';
coo
-'f

5 -:i
t.
(lc
-aT=

D2

11
ZY
da

+;-

4a'I r,Cn

;'v

O:

,Dd

aa
Sa

-,o4' >t'.E=
U=

ta
^oo-

!)<
.^;

;
Z
c3

o,
a

Time: 3 hrs.
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a

b.

OR
hannonics of the For-rrier S

r lll

x<2 +!.

x) given the following tablea. the {lrst two

b. Find the Fourier series o (x) )^:x _z

c. Obtain the Fourier Co
Cosx, 0<

;,,;1i!rr}'
.,:t'1E"" . ."

a
t:'sine series f91(xlr

0

Module-2
of

(2-z)(32-t)
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a. Find the Infin
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x Sa
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ax
e dx

x

b. If the Fourier s

c. F ind the Z

4 a. Find the

b. Find the

F.(o): e-'" , find the
1T

2

Fourier Cosit,e transform of e-"'. hence evaluate

inverse Z - transform of 5z

(081VIarks)

x 0 tl2 J t 5

6 2Y 4 8 | rs 1

2n0 xl3 2rl3 ,
TC :, 1*lz''' 5nl3x

t.2 l '0""'1.0 t.4 t.9 11t.t : 1.5
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f, x- +a"

(06 Marks)

c. Express y as a For-rrier Series upto lirst for the following table :

(x) :

Module-l
l- * -n<x<0I'ind the Fouricr Scrics o{-l(x1 : {
Ix 0<xcn

Hence deduce that l*l*l* =n'l, 32 5r "" " 
g



c. Solve un*2 - 5un11 * 6un : I , with tt6 0,u1 :1,

b. Fit a Parabola to the following

c. [Jse Newton - RaPhson to lind a real

coffect to four

OR
6 a. ln a partiallY

available
Find i)
CO

bBv o

8

root ofequation x sin x + cos x : 0

17MAT31

method.lO0 Marks)

(06 Marks)
l1earx:7I ,

(06 Marks)

(06 N{arks)

5 a. Calculate the coefficient of correlation and o lincs of regression lor the fbllorving

data :

(08 Marks)

7

L Use Weddle's rule to compute
rdinates'Apm

,,'1. l, ....-.,."

the area bounded by the curve y: (x) , x - axis and the

the following table

x tl 2 J 6

f(x) -4 2 14 158

extreme o

8 96 7I 2 _)X

152l 11 IJ t4 169 8 l0v

1 2 ) 4 5

8 t02 6 1

x$'': I 2 3 il('t"
v 14 13 9

X 0 I 2
aJ 4 5 6

v 0 2 2.5 2.3 2 t.7 1.5
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(06 Marks)

b.

riii'/)

(06 Marks)

: 276, f(90) : 304, fhd
(08 Marks)

data :

4 5

c. Compute the real root of the equation x logro x- 1.2: 0 , lying between 2.7 and 2.8 correct

to four clecimal places, using the method of false position. (06 N'Iarks)

Module-4
a. Givensin450:0.7011 ,sin500:0.7660 j'*550:0.8192,sin600:0.8660,finc1 sin57')

using an appropriate Interpolation fbrn'rula.. (08 Ntarlis)

b. A curve purr.. through the points (0. 18), (1, 10), (3, -18) and (6,90). Find the

polynomial (x) using Lagrange's fonnula. (06 Nlarhs)

/r\"1 16

c. Use Sirlpsor'r 
[; J rute to find J .-' dx by taking sevell ordinates. (06 Nlarks)



9a.

b.

C

10 a.

h. Find the a plane.
c. A heavy cable freely under

the cable is

(06 Marks)

two fixed points. Show that the shape of
(06 Marks)

gravity-between

.,,::::,,

t
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, where F = 4x i - 2y' j+ z'k and s is

tlre surface bounding the region *'n y' = 4 ,z:0 and z:3. (08N{arks)

Find the work done in moving a particle inthe -torce field F= 3.rti +(2xz-V)j+zk, along

ttre Straight liom (0, 0, 0)to (2, 1, 3). (06 N{arks)
n)

Fincltheextrenlalofthe iirnctional t: |.- (y'-y't -2ysinx)dx undertheendconditions
i,

y-0: y1rl2l=O. (06Marks)
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Third Semester B.t. Degree Examination,
Additional Mathem"tic,

Time: 3 hrs. Max. Marks: 100

Note: Anstver any FIVE full questiorts, choosing ONE fittl questiorufrom each module.

Module-l
I a- Find the modulus and amplitude of 1- iJ, and hence express it in polar form. (07 Marks)

b. Express the following in the form a + ib and also find the conjugate 1;#+rsrn e
(07 Marks)

(06 Marks)

OR

2a Prove that (1+cos0+isin e)'' +(t+cos0-isin 0)' =211+t
n0 n0

(06 Marks)cos-cos-
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Ir-ind tlre sine of the angle between i =zi - 2"J+[ anc] il = i- zj+zk
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where a=i+j-k, b=2i-j+2k,

2Z

'.=:i-j-t. 
(o6Marks)

Find the value of )- so that tl-re points A(-1,4,-3), 8(3,2,-5), C(-3,8,-5) and D(-3,)",1)

rnay lie on one platre. (08 Marks)

Module-2
3 a. If y = acos(logx)+bsin(iog x) prove that x2y,,*, +(2n+l)xy,*, +(n2 +1)y, = 0

b. Find the angle between the cLlrves r = acos0 , 2r:a.
*'+y'
x+y

(08 Marks)

(06 Marks)

(06 Marks)c. Using Euler's theorem, prove that xu^ * YU , =2tatu, where u =sin-r

OR

Obtain the Maclaurin's series expansion of the function

Find the pedal equation of the curve r = a(l-cos0).

Il u: Y , u -'* , ru = 
*Y 

s5ow t5at *L'*') = ax y z O(x,y,z)

1+ sin 2x upto x (08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

5 a. Obtain a reduction formula for Jsinn 
x dx (n > 0).

Module-3
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(08 Marks)

(06 Marks)

(06 Marks)

components

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)
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(06 Marks)

(06 Marks)

(08 IVIarks)

(06 Marks)

(06 Marks)
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Third Semester B.E. D
Basic

Time: 3 hrs.

Note: l. Answer any FIVE full questions,
2. IJse of thermodynamic handbook

2

full question from each module.

the relation between
(06 Marks)

s the ternperaturc and

respectively. Determine the mass ['low rate of air assnrrins
106 \lurl.rr

OR

(0ll \larl.s)

Module-3
(08 Marks)
(06 Marks)

GBGI$ffiHffi

choosing ONE
is permitted.

17M8,33

August 2022

Max. Marks: 100
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Module-1

a. Classily the lbllowing as open/closed/isolated system, i) Xerox machinc ii) I-C cnginc
iii) Thermo flask iv) Boiler v) Passenger getting out of train. (05 Nlarks)

b. Define the fbllowing with examples i) Property ii) Point function iii) Path function
iv) Intensive property v) Extensive property. (05 \larks)

c. The temperature't'on a linear Celsius scale is related to thermometric propefiy'P'by thc

relation'T: A.f n I'* [J, where A and B are constants the value o1''P at ice point and stca:l
point arc 1.47 and -5.2 rcspectively on celcrus scale. Dctenninc thc lcrrpcratrrl.
't' corresponding to reacling o1'P at 2"65? (10 \larks)

OR
a. Dellne work from thermodynarnic point of view and derive the expression fbr work clonc in

a polytropic process. (08 \Iarks)
b What are the different tlpes of work done? Derive expression fbr work donc in stretcltin!,a

wire. (06 \tar1'st

c" If a gas oi volume 6000cm3 and at a pressure 100I(Pa in compressecl quasrstaticalll
accordrng to PVr: C until the volumc beconres 2000cnrr. [)etcrmine final prcssLrrc un,]

work trans{tr (06 }larks)

3 a. State f i'law of thermodyanamics of a systern.
(08 Marks)

b

pressure are 2JnC

R=0287kJ/kgK

Define specific heat

Cn, Cu ar-rd R.

Air is flowing in a 0

at co

2m

L

system?

5 a. Detrne reversibility. lrxplain the lactors that causes the irreversrbility
b. State and prove Carnot's theorem.

I of2
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6 State ('lar-rsius theorem. Shorv that entro
liind the change in entropy lbr the
i) Constant volume process ii) I

I'rind the entropy change ol5Kg
200"C during constant volume
temperature and is represented

7 a Deflnc thc lbllorvine ble energy

Two rct,ersiblc engines A and B working on Carnot cyclc- operate iu series strcl-i that enginc
'A' receivcs that from sourcc maintained at 600K and rcjccts heat to an intennediate sink
rnaintained at T2. Engine B receives heat rcjc-ctcd by engine 'A' through intermediate sink
ancl rcjccts hcat to a sink rnaintaincd at 100K, Il'hoth the cngines have same efficrericy
c'lcten-nincs thc intcrmediate tcrnpcraturc 'l-2. r (06 \Iarks)

il.
b.

cl.

ol a system.

ii) Unavailable

of 4000kJ/min

(08 Marks)

(06 Marks)
fi'on-r 150"C to
rvith abso[ute

(06 Marks)

energy iii) Irreversibility
(10 Marks)

from a rescrvoir at 1200K.

iv) Second law ol-
b. A system at 800K s heat at the rate

8

1-he ternperature surrounding is 300 Assuming that the temperatLrre of thc solrrce
and the s constant during obtain i) the net change of entropy
during heat ii) Decrease in a energy after heat transfer (10 Marks)

(06 Marks)
(06 Marks)

ancl throttling

(08 Marks)

Mole fi'actior.r
(10 Marks)

5
RP-

l0 a

b

C

a
-)

(10 Marks)

OR
f)ertve an expression for the Vancier Waal's constant 'a' and 'b' in tenrrs ol- critical
propcrtics (0tl i\Iarks)
Write a note on . i) Compressibility factor ii) compressibility chart. (0,l IIarks)
Determine the specific volume o1'hydrogen gas when its pressure is 60 bar and temperature
is l00K by using i) compressibility chart ii) Vander Waal's equation. (08 xlarks)

**+*{<

2 of 2

9a.

b

Module-5
Detlne the lbllowing . i) Avogadrd's law
ir,) Daltons lar,v o1'partial pressure.
A (ias is raiscd ltom 30"C to 120'C calculate

t) Molar specilic heat at constanl prcssure
ii) Specrtic hcat at constanl prcssure
iiir Specific heat at constant volumc
iv) Change in enthalpy

ii) Mass lraction
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2 a. At
zlre

Aa
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OR
A thin cylindrical shellof one metre diarneter and 3rn long has a metalthickncss ol lOnrnr. It
is subjcctcd to an internal fluid pressure of 3 MPa. Determine (i) Circumfbrential stress

(ii) Longitr.rdinal stress (iii) Circumferential strain (iv) Longitudinal strain (v) VolLrmctric
(10 Ilarl<.s)strain' 
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I
Third Semester B.E. Degree Examination, Tuly/August 2022

Mechanics of Materials

Tirne: 3 hrs. Max. Marks: 100

l\ote: Answer uny FIVE full questions, choosing ONE futt question Jiom each module.

Module-1
1 a. Explain with ncat ske tch Stress-Strain diagram for ductile materials. (06llarks)

b. Find the strcsscs in various segments of the circular bar shown in Fig.Ql(b). Also flnd total
elongation. E: 195 CiPa.

USN

Fig.Q1(b) (14 Marks)

O"j-5hTo

(10 N{arks)

b. A bar of 20mm diarnctcr is subjectedil?3,?f1500 kN. The measured extension is 0 12mm
on a gaugc lcngth of 250mm anrl the changc in ciiametcr is 0.00375 ntm. I)ctcnninc
(i) Young's modulus (ii) Poisson's ratio (iii) Bulk mociulus (iv) i\4odulus oI rigrrlin
(r,) Change in lolunrc. (10 )Iarlis)

Module-2
A point in a strained material is subjected to a tensile strcss o1500 N/mm2 and 300 N/mmr
in mufually perpendicular planes. Calculatc thc normal, tangential resultant strcsscs and its
obliquity on a plane making an angle of 30o with the axis of the scconcl strcss. Also llnrl
maximum shear strcss. (10 )Iarl<s)
A point subjectcd to a tcnsile stress of 60 N/mm2 ancl a comprcssivc strcss o1- 40 N,"nrnrl

acting on a two rnutually perpendicular planes and zr shear stress oi'l0 Nirnrn'. I)clcrnrirrc
principal and nraximur-n shear stress by Mohr's circles method. (10 i\{arks)

F
, &66 h$



b

5

6 a. Clalculate the

b.

\ 3Ktt.l
q K^l %VN

Fig.Qs(b)

OR
stress induced in a cast iron pipe of ertemal diameter 40 nrnr and

(15 Marks)

9

Nlodule-5
a. Statc ancl pro\1c the Ciastigliano's llrst tlic'ore n'r. (0ti \tarks)
b. A rectansulzrr block of 1m Iong,0.5rn wicle ancl 0.2-5m thick is subjcctcd to a shear stress oi'

lU0 N murr. Detenninc
(i) Strain energy stored in the block (ii) Local strain energy per r"rnit volume.
Take G : 80 GPa. (06llarks)

c. A cantilever beam of length L carries unifbrmly distributed loacl W per unit length over its
entire length. Determine (i) Strain energy stored in thc bcam (ii) If W : l0 kN/nr. L - 2nt
and EI :2x105 N/rnm2 , determine strain encrgy stored in the bearn. (06 \{arks)

2 of 3
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Fig.Q5(b). Locatc point of contraflexure.

Module-4
7 a. Writc thc assumptions made in purc torsion and derivc thc torsional equation

TtG0
JRL (12 Marks)

b. A solid shaft rotating at 1000 rpm transmit 50 kW. Maximum torque is 20% morc than the
ntean torclue. Material ol'the shaft has the allowable shear strcss of 50 MPa and modulus o1'

rigidity 80 GPa. Angle of twist in the shafl should not cxcced one degree in onc rnctre
length. Determrnc diameter of shaft. (08 Nlarks)

OR
lJ a. Derive an crprcssion fbr cnppling loacl tbr a column wlien both of its ends arc hingcd.

(10 NIarks)
b. Find the Euler's crippting load fbr a hollow cylindrical stccl column of 40 mm cxtcrnal

diarnetcr anci 4mm thick. The lcngth of the column is 2.5m ancl hinged at both cnc1s. Also
I

compute the Rankine's crippling Ioad using constants 335 MPa and -f- 7500
Take [: - 205 GPa. (10 Nlarks)



OR
10 lrxplain Maximum Principal strcss theory anci

A platc ol stccl is sub.jcctcd to strcss o
t.u - 50 Nimnrl. Yield stress of tlie
(i) Maximum pnncipal strcss theory
(ii) Maximum slrcar strcss theory

c. A load of 200 N lalls through a

end of a vertical bar 2m long and

a

b

17M834

(06 Marks)

N/mml and

sllrg

(08 Marks)
to the low'cr
{'thc vertical

(06 Marks)

bar is fixed. Deterrnine
(i) Maximum instantaneous
(ii) Strain energy stored in

cro

LN

al rod
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