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Module-2
I for xl<1

0 >l J. Hence evaluate
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Third Semester B.E. f)egree Examination, July/August 2022
Engineering Mathematics - lll

I Max. Marks: 8oTirne: 3 lrrs.

Note: Answer any FIVE full questions, choosing ONE full questionfrom each module.

Module-1
1 a. Find the Fourier series expansion of (x) = 2x - x2 in 10, 31. (08 Marks)

b. The turning moment T is iven for a series of values of the Crank 0o: 75o

Obtain the fLrst lour terms in a series of sires to represent T. Also calculate'l-for 0 - 75".
(08 Marks)

2a.

b

obtain Fourier series for the tunction ,(^i;,r." ,r,

f(x)={n+x -r<x<0. Hencededucen' =i I

ln-* 0<x<n -----8 ?r]n-l)''
i) Define Half range Fourier sine series of f(x)
ii) Irind the hall'range Cosine series ol'l(x) - *' i,', the range 0 < x < n.

3a. Find the Fourier transform of f(x)

4a

0

smx
x

b. Find the inverse sine transform of R (o) =

i 0<o<l
2 1<a<2
0 o"22

c. Find the inverse Z- transfbr ^ o, 222 +32

(z+2)(z-4)

OR
Find the Fourier Sine transform of (x): e-l*l and hence show that

?xsinmx ftl:dx=_te-..m>0.Jn 1+x' 2

b. Find the Z-translbrm of i) Coshn0 ii) Sinhn0.
c. Using theZ- transform, solve un*z -1- un = 0 given uo = 1 , ut = 2

Module-3
5 a. Find the corelation coefficient between x and

00 0 30 60 90 120 r50 180

T 0 5224 8097 7850 s499 2626 0

x 2 4 6 8 l0
v 5 7 9 8 11

I of 3

(06 Marks)

t



b. Fit the cLlrve of the form y: a * bx + cx2 to data

15MAT31

(05 Marks)
Falsi method. Carry out 3 iteration.

(05 Marks)
C

C.

Find the root of the equation 2x - log.x: 7 using Regula-

OR

6 a. lf 0 is the angle between the two regression lines, show that tan 0 :
t .,f I
ll-r'll o.o, 

I

I 11 r r I\ r /[oi +o;1
(06 Marks)Explain the significance when r

tJse the method of least squares

Find the real root o
3 iteration.

:0andr=*l
fit a curve form = a eb' for the following clata :

(05 Marks)
f the equation xa - x = l0 by using Newton -Raphson r-rrethod, carryout

(05 NIarks)

b.

Module-4
7 a. Find (x), using Newton' lation formula

t

(06 Marks)

(05 Marks)

(05 Marks)

(05 Marks)

b.

C.

Find (g) : Using,Newton' S formula

by taking 7 ordinates.

for the fb

Evaluate, using S impson' rule fo
I
.6, - dx by taking 6 intervals.

n/2

r
(1\"'

sl-l\ll

8 a. A curve
Lagrange

b

OR
passing through the points (0, 18) (1, 10) (3, -18) and (6,90). Find (x), using
's interpolation formula. (05 Marks)

6x

Evaluate, using Weddle's rule 
I,***

The area 'A' of a circle oidiameter 'd' is

Calculate the area of a circle of diameter 1 05

X 0 I 2 J 4

v -4 I 4 1l 20

x 0 4 6 8

v 150'
'4
)J 28 12 5.6

0 I 2 3 4

(x) -5 -10 -9 4 35

x 7 11 13 17

f(x 150 392 t452 "2366 5202

d 80 85 90 95 r00
A 5026 5614 6362 7088 7854

c

2 of3

values

(06 Marks)



Module-5

OR
$d
Ay dx

[,4)=o
( av'J

1sMAl'31

(06 Marks)

(05 Marl<s)

(05 Marks)

9a By Lrsing Green's tlreorern. evalLrate JL(V sin x)dx + cosx ciylrvhcre C is the planc rrianglc
(l

enclosed by the lines y: 0 ; x: Iand 
:

2

b. Apply Stoke's theorem evaluate

Jt, * y)dx + (2x - z)dy + (y + z)dz where C is the boundary of the triangle with verticcs
C

(2, 0, 0) (0, 3, 0) and (0, 0,6)

Frnd the curve on which the functional

extremized (05 Marks)

2
Y=-x

1l

(06 Marks)

(05 NIarks)

(y')t +12xy dxwith y(0) :0 and y(1): I catt bcC

C

I

J
0

10 a. Derive the Euler's equation in the form

b Show that the geodesics on a plane are straight Iines
re J -' n n 

^
Evaluate llf- ; dswhere F =4xzi+y' j+yzkand S in the surface o1'thc cube bounc'lecl bvtt

S

the planes X:0, x: l, y:0, y= 1, z:0,2:7

*****
t
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(06 Marks)

(05 Marks)
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(05 Marks)

I of2

+ y + z)dx dy dz.

USN lsMATDIP3I

(06 Marks)

(05 NIarks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)
(05 Marks)

(05 Marks)

(05 Marks)

Third Semester B.E. Degree Examination, July/August 2022
Additional Mathem,aficd - I

Max. Marks: 80Time: 3 hrs.

3

4

Note: Answer any FIVE full questions, choo;ing ONE full question from euch module.

t2-3i)r2+i)r. 
\lodulc-l

I 3. E.rprt'ss ffi in thc lbrnr ol'x + iy.

l-lb. ll'x*- = 2 cos cr therr provc that rn - ',-: I cos no.
XX

Module-2
a. Obtain the nti' derivative of e'* cos(bx + c).

c. Findthecosineol'theangle betrveenthevectors d=5i-;*f,an<l 6 =2i-:j+0f..

2 a. Find the Fourth roots of I - i",,5.ro ,.r.:r:"t thern on an Argand plane.

c. Prove that [a+b , b+d , c+a] :2le, b ,6].

h. Show that the vectors f = i- 2"j+3f. , U =2i+i+[ ana i=3?+4j-k areco-planar.

t

b. Show that the curves r: a(1+ cose) and r: a(1-cos 0) are orthogonal.

c. ll'u = x(l-y) . v - xy find rhe Jacobiarts J: #J and J': #*

OR
a. If y:acos(logx) + b sin(logx),provethatx2yn+z-F(2n+ 1)xyn*r +(n2+ l)y":0.

(06 Marks)
/ \ i\ :

b. tfu:sin-r i*'-'' l.rr-.o*tlratx**, !__ rranu. (05Marks)
I '-v J dx " Ay\" r /

c. lf z: xy2 * *'y , where x: at2, y: 2at. Find
dz

dt

Module-3



6 a. Evaluate x'(1 - x';' x. dx .

1

I
0

. ,:aitr,.

I'l 
.q

tr%c
r:-' j

,,s'1& -

:';-{BS - '}'
.,*5 li I

il 'ii!..

s;t
{!!r'- qi

*""

1sMATDIP31

(06 Marks)

,2

OR

,,oR

&&&&+

2a 4a

b. Evaluate J J xy dy dx (05 Marks)

(05 Marks)

components of
(06 Marks)

-2i.
(05 Marks)

(05 Marks)

1l)'

c. Evah-rate J J I *r, dx dy dz-

00

0 00

7 a. A parlicle moves

velocity and accelera -L

Find

a 2

the

?i1-Jb. Find the

c. Flnd div i tbr ,1,(x -r 11.
Y +z'- sxyz).

ofo

(06 Marks)

,2,3). (05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

10

2 of2

Showthat i

9 a. Solve
dy=
dx

Solve
dy

+
dx

So"!#
****n

tangent vector to the curve i =

normal vector to the surface xY

:(z+ siny) i+(xcos y-z) i

i+2tj-t'k att:+ l.
yz+ zx: c at thc point

(x-y) k is irrotational.

5

F-ind the unit

Find the unit

8a.
b.

t2

+

+

r * rr[r)x \x/
,.:,, 

.,,,,r,.,.,-.,,,,

ft6! x : Sin

Module-5

b.

c.

a. Solve

b. Solve

x.

v) dx+(y3+x)dy

dy 
__ (4x+y+

dx

+,0.

OR

dy
+

2
v

1

dx

c. Solve [y( Cos yl dx + (x,f,log x - x Sin y) dy: 0.
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thc combincd enginc reltigerator plant is 360 kJ.

i) Irvaluate the heat transfer to the reltigerant and the net heat trans{'er to the resE-r'vorf ilt
40'C.

ii) Reconsider (i) given that the efficiency of the heat engine and the Cop of the
refrigerator are each 40% of their maximum possible valLres. (08 Nlarlis)

lot2

USN

2a
b

c.

3a

b

4a.

b

15ME33

Third Semester B.E. Degree Examination, July/August 2022
Basi c Thermodyn,qrtTics

Time: 3 hrs. Max. Marks: 80

Note : l. Answer any FIVE full questions, choosing ONE full question from each module.
2.Ilse of Thermodynamic data handbobk is allowed.

Module-l
I a. Distinguish betwccn .

i) Opcn system and Closed system ii) Macroscopic and Microscopic approaches
iii) Intensive and E,xtensive properties iv) Diathermic and Adiabatic rvalls. (0tt NIarks)

b. A platrnun-r wire is used as resistance thermometer. The wire resistance \\'ere fbund to bc

l0Q and 16() at ice pornt and steam point on Celsius scale and 30Q at sulphLrr boiling point

of 444.6"C. trind the constants'a'ancl 'b' in the equation. p: Ro(l + at * bt2). rvhcrc '1' r'
in oC. Also find the resistance of the w6e at 500.C. (08 ),tarks)

OR
Shorv that rvork is a path llnction (0.1 \larlis)
Derive an expressron 1br the workdone by a systen'I, undergoing a polytropie prt,e c**

I,V,, = C. (0,1 \larkr)
-l'o 

a closed system l50 kJ of work is done on it, lf the initial volume is 0.61113 ancl prcssr-rlc

of system varies as follows:P = (8 -4V), where P is pressure in bar and V is volutne in nt''.
Deternrine the final volume and pressure ol'the system. (08 Nlarks)

!lodule-2
State the 1" law'of Thern,odynamics lbr cyclic process and slrow thal internal ener-sv is a

properly of a system (06 )larLi)
A perf-ect gas flows through a Nozzle whcrc rt crpands in a revcrsiblc adiabatic nranncr 'l'lrc

inlet conditions are 22bar,500'C and 3Smls. At exit the pressure rs 2 bar. Determine thc crrt
velocity and exit area. If the flow rate is 4kg/S. l'ake R : 0. 190 kJ/kg K and ',, - 1 .3,5.

(10 N'Iarks)



5

l5\,IE33

Module-3
a. Irxplain the various causes of Irrcvcrsibility. (0,1 Nlarks)
b. Wlite anv fbur remarks on Carnot's enginc. (04 \,Iarl<s)

c. Two C.arnot refiigerators A and B operilte in series. The reliigerator A absorbs cncrgv at the
rate of lkJi S fiom a body at temperature 300K and re.jects energy as hcat to a bociy at ar

tentperature T.'fhe relrigerator B absorbs the same quantity of energy which is rcjccted by
tlre reliigcrator A lrom thc body at temperature'l'and relects energy as hcat to a body iit
tcmperature 1000K Il'both the refiigerators have thc sarne C O.P. calculate
i) '1'he tcrnperature T of'the body ii) -fhe 

C.0"P ol'the rcliigerators and
iti) 'l'he rate at which energy is rejected as heat to the body at temperaturc 1000K.t08ltarks)

OR
a. State and prove ClaLrsius in equality. (08 l,tarks)
b. Air at 20'Cl and 1.05 bar occupies 0.025rn3.'l'he air is heated at constant r,.ohrrne until thc

pressure is 4 5bar arid then cooled at constant pressure back to original temperatLtrc.
CalcLrlate r) l'he net heat flovv liom lhe arr ii) 'lhe net entrop\ chanqc. Sketch thc

llrocess on 
-l 

- S diagrarl (08 \tarks)

Module-4
a. Explain "Useful Work", Maximum useful work and lrreversibility. (06 \,Iarks)

b. 'l'wo kg of air at 500KPa, 80"C expands adiabatically rn a closed system until its volumc is
doubled and its temperatlrre becomes eqr-ral to that of the surroundings which is at l00KPa
and 5"C. For this process determine i) The maximum work ii) the changc in
availability and iii) The irreversibility. For air take Cv : 0.J l8kJ,'kg K ancl
It :0.287kJ/kg K. (10 NIarks)

OR
Lt. With a neatt sketch, explain Combrned Separating and 'l-hrottling Calorimeter. (0tJ Nlarks)
b A vessel of volume 0.05m' contains a mixture of saturated water and saturated stcar-n at a

temperaturc of 250'C. Thc mass of water present is 9kg F'ind the pressure , the r.nass ,

specific volume. the enthalpy, entropy and internal energy. (ott N,Iarks)

Module-5
a. Explain i) Dalton's larv of partial pressure ii) An-ragat's larv of'additivc volume.

(04 \larks)
b" Dcril'c art cxprcssion fbr spccific humiditv ol'moist air (0.1 \Iarlis)
c. [)cline the lbllowing . i) Dri, bLrlb temperature ii) Wet burlb terrperarllre

iii) Relative humidity iv) Specific humidity. (08 r\rarks)

OR
a. Derive Vander Waal's constants interms of Criticatproperties. (0t \,tarks)
h. l:rplain thc fi-rllowing :

i) Cornpressibility 1'actor ii) Law of C'orresponding States
iii) Generalized compressibility chart iv) Reducing properties (08 Nlarks)

6

7

ti

9

10
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Max. Marks: 80

ruodule.

bar. (08 Marks)

by a closely fitting cast

is 1,8m. Determine the load
induced in it is lmm. Take

(E) and Bulk modulus (K). (08 Marks)

bars each having the same area and length as

These are rigidly connected together at both
260"C, the length of the bars increases bv
final stresses in the bars. Take the following
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Timc: 3 hrs

Note: Answer

I
I a. Derive an expression lor defo r"uri{brmly tapering

b. A cornpound bar consists of drarneter steel bar
iron tLrbc o1'4mm lvall ength o1'the comp
required to cornpress the bar so that the de

and E6i,: 100GPa. (08 Marks)

2a.
b

3a.

StreSS

lmum stress and their planes

.1
llotllrdl{

6ox \ a.rrf

6o r.l
ta
Itq{

Q3(c)

(08 Marks)

(04 Marks)
constant

(04 Marks)

Q3(c).Determine

(08 frIarks)

(03 Marks)

? J

OR
4 a. Shor,v that

i) Circurnferential stress o. :4

ii) Longitr,rdinal stress 
",- - X?

I of 3

(03 Marks)

valLres :

8.,= 2x l[-1sN/ntpr2 .E.: lr 105N/mm2

u,,: 12 x 10-6 per oC 
, 61c: 18 x 10-6 per oC

tlre principal planes, principle stresses,
&N l--L

6or.r I



b. A thick cylinder of eNternal and internal diameter of 3

internal pressure of 42N/mm2 and external pres

material. Now if the external pressure is doubled,
without exceeding the previously determined

5 Draw the SF and BM diagrams for
below Fig Q5

toK$\d)

6a.

b.

15ME,34

180mm is subjected to an

Determine the stresses in the

stress?

pressure can be ntarntained
(10 Nlarks)

ected tborted beam sr.rb.i the loacis as sirorvn

F

Rr

(16 Marks)

Wf

- 

when
24EI

(06 N{arks)

simply supporled

(10 Nlarks)

(04 Marks)7 a. State the assumptions made in the
4

ofpure

8

2rn

2 of3
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Fig Qs



15ME34

(08 Marks)
deflection using

(Otl Marks)

(08 N{arks)

hear fbrce of 6kN.

(08 N'Iarks)

9 a. Determine the internal strain energy

b. A sirnply supported beam is loaded
Castigliane thcorem.

10

.i;,

-a .-

.a 
-a

3 of 3

bar subjected to a torque T"

P

A B

Fis Qe(b)

OR


