
.a
o
o
!
o.
ci

(0

o
.3
O

oo

r,1;c

bo ll

.= oc

'=N

OMHO
o-

9q
;o
o(d
oE

50 af
.a d

>o

:; o

oio

9E.G
.E

utrJO

boo

Ld

trq:>39
H>i.a

--.N
;
z
(€

x I 1.1 1.2 l.-)
',,t..Y' 2 2.2156 2.4649 2.75t4

v' 2 2.3t78 2.6725 3.06s7
(07 Marks)

b. lfx3 + 2x2 -4x*5 :aPo(x)+bP1(x)+cP2(x)+dP3(x), finda,b,c,d. (07Marks)
I

c. IfcrandparetwodistinctrootsofJn(x):0,thenprovethat JxJ,,(ox)J,,(Fx)dx=0ifo*9.
0

(06 }larks)
I of4

Q.Rffi$Gffi

Fourth Semester B.E. Degree Examination, June/July 2023
Engineering Mathematics - lV

Time: 3 hrs. Max. Marks: 100

Note: Ansyter anlt FIVE full questions, cltoosing ONE .full question from each module.
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(06 Marks)

with y(0) : I at x:0.2 by

(07 Marks)

Module-l

I a. Find the value of y at x : 0.1 and 0.2 from ll = *'r-1, y(0) : I upto third degree term by

using Taylor's series method. (06 Marks)

b. Using the modified Euler's mcthod, solve the initial value probl",o f : 
-, 

y(0) : 1 atdx y+x
the point x : 0.1. Takc h : 0.I and canyout two iterations. (07 Marks)

c. Solve the diflerential cquation {=*-yrot x:0.8 by using Adam - Bashforth method,
dx

givcn that y(0) : 0, y(0.2) : 0.02, y(0.1) : 0.0795 and y(0.6) : 0.1162. Apply corrector
twice. (07 llarks)

OR

Z a. Findtheapproximatesolution"f + =2y+3e',y(0):0atthepointsx:0.1 andx: O.2by
dx

using Taylor's serics mcthod.

b. Using Runge - Kutta method of fourth order, solve

taking h = 0.2.

oy y -x
f)dx y-+x'

c. Ify':2e*-'y,y(0):2,y(.0.1):2.0i0,y(0.2):2.A40 andy(0.3):2.090,findy(0.4)using
Milne's predictor -- conector fomrula. Apply coffector formula twice. (07 Marks)

Module-2
r2 r

a. Obtain the solution of the equation , 2a.J=4x+$fry computing the values of the
dx' dx

depende nt variable coresponding to the valne x : 1.4 of the independent variable by
applyrng Milne's method using the following data :



4

5

6

7

students wcighing :

i) betu,ecn 40 and 50kgs
ii;,nor. than 60kgs, given that A(1 .6661):0.4525' (07Marks)

Alpha particles are cmitted by a radioactive source at an average rate of 5 in a 20 minutes

intervai. Using Poisson distribution, find the probability that there will be :

i) Hxactly two emissions
ii) At t"uit two emissions, in a randomly chosen 20 minutes intcn'al. (06 Marks)

:. ..1.,i, .

,.i
2of4

17MAT41

clif'lbrential equation + = -f q')'
dx' \dx J

-y2and the initiai conditions y(0) : 1, y'(0) : 0,

(07 Marks)

(07 Mark$

(07 Marks)

(07 Marks)

(06 Marks)

h :0.2

I dn l ,nb. Prove the Rodrigues' lbnnula : P.(x) - 2\l dil, 
(x- *l)

Ec. Provethat J,.(x)= 
rt-stnx.

(06 Marks)



OR
a. The probability densiry function P(x) of a variate X is given by the fo

17MAT41

I llowing table :

difference in two lneans. (Givcn too::2.101 for 18 d0.
(07 Marks)

the regular stochastic matrix

9a.

b

lna

Test

c. Find

A-

x ') -l '0. I 2 3

0.3 K]P(x) 0.1 K u./. 2K

I 1
J 9

t/
,/111

1/t/
,..,, /8 1/

/1A
/LA

4
t//4 t//4 0

6
1/
/8

l./
/zq

1/
/12

x1
26Battery IlL'-,

,lririi:. .

560 hrs 100A 10

B ,, l0 500 hrs t2l

3 ofrl

(07 Marks)

Detennine the value of K and find the mean, variance and standard deviation. Also find
P( I . x{2). (07 Marks)

b. In a certain town the duratron of a shower is exponentially distributed with mean equal to

5 minutes. What is the probabiiity that a showcr will last for :

i) Less than l0 minutes
ii) l0 minutes or morc'.' (07 Marks)

c. The joint probabilify distribution of two random variables X and Y is given. Find the

marginal distribution of X and Y and evaluate cov(x, y) and p(x, y).

\Y
X\

(06 Marks)

t/1/4 
IvI

/21

o,l

t/ t/./) ,/4

/ro
01
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10a

c. A student's study
the next night. On
the next night.

17MAT4I

(06 Marks)
Test Poisson

(07 Marks)
night, he is 70o/o sure not to study
,night, he is 60% sure not to study

(07 Marks)

as fbllows. lf he
hand, ifhe does not

Define :

i) Null hypothcsis
ii) Significancc lcvel
iii) Type I and Typc Il errors.
The number of accidcnts per

distribution is a good fit or not

b x(

one
run, how often does he

ik****

'':

.,1
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a.

b. Solve 6y" + l7y'+ l2y:.-*.
c. Solve y" - 5y'1 6y: e3' by the method of Undetermined coefTlcients

t cos 2t cos 3tl. 
Module-3

b. Find Llt2 Sin atl
c. tf (t) =t2 , 0 <t<2 and (t +2)= f(t) fort > 2, frnd Lt(t)l

'rit1t1q,

(07 Marks)
(06 Marks)

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

I of2
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Fourth Semester B.E. Degree Examination, June/July 2023
Additional Mathematics - ll

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, clroosittg ONE full question from each module.

Module-l

I a. Find the Rank of the Matrix A = by elementary row transformations.

(07 Marks)
b. Solve the fbllowing system of equations by Gauss - Elirnination method.

x+ y*z-9 , x-2y+Jy=3 ,2x+y-z:3.
c. Find the Eigen values and the Corresponding Eigen Vectors for the matrix

Is -6 2)
A:l-o z _ 41tt

L2 -4 ll

[r 2 3

lz3s
[i 3 4

21

rl
sl

OR
2 a. Solve the systern of equations by GaLrss Elimination

2x+y*42=12 , 4x+ lly-2,:33 , 8x- 3y+22=20. (07Marks)

lz 4)b" I.Jsing Caley * Hamilton theorem, find the inverse matrix A : | | 107 Marks)

c. Test lor Consistency and solve 5x + 3y -Jz:5 . 3x + 26y 
L-'rrt)-, 

, 7x+2y - l0z:5.
(06 Marks)

Module-2

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

3 a. Sorve 
g! * og'Y + t r!I + 6v = odxt dx' dx

b. Solve y" + 3y' -t 2y: 12*2.

d2vc. Solve #-r y = tan x , by the method of Variation of parameters.



6 a. Express (t) : t , 0<t<4
5 , t>4

OR

in tern-rs of H

l7MATDIP41

function and hence find

I

9

10
b. A student'A'can solve 75% of the problerns given in the book and a student'B'can solve

70%. What is the probability that A or B can solve a problem chose at random. (07 Marks)

c. A box contains 500 tC chips of which 100 are manufactured by CompanyX and the rest by
Companv Y. It is estrmated that l0% o1'the chips made by Company X and 5o/o madeby
Company Y are defective. lf a randomly selected chip is found to be defective, find the

probability that it carne fiom Company X. (06 Marks)

.LJJJJ

2 of 2

C. Find t-i tn ] , where n is a positive integer.

b ni,o,n. r- [l [**=r*)r,]
(07 Marks)

(07 Marks)

(06 Marks)

Module-4

(07 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

Lt(t)l

7 a. Find t.-I
sr+6sr+l2s+8

su

b

c.

a Find I--r [,-""[ s: ++ 
l.]

L "l s(s+4)(s -4t ))

b Find L' I t- ,- '.t'n'I
ls-+l s-+4.1

c ljind L rt--l I r,y ,ring Convolution theorcm
Ls(s +a )J

F-ind LI I
(07 Marks)

s(s+1)(s+2)(s+3)

Solve Q -oty :0 . given that y( 0t = 2. y'(0) :0 by using Laplace Transform.
dx-

(06 Marks)

OR

ry@1-,
IfAandBareeventswithP(AuB)= 

tt ,P(An B): 
o,Ptnn 

B): I.FindP(A),

P(B) and P(A n B). (07 Marks)

A problem is given to four students A, B, C, D whose chances of solving rtare ll2 , ll3 ,

ll4 , 115 respectively Find the probability that the problem is solved. (07 Marks)
'fhe probability ol'conducting an examination on tirne is 95%. lf there is no delay in
admissions and 600/o il' there is a delay. If the probability that there will be a delay in
adrnission is20o/o, find thc probability of holding the examinatiou on time. (06 Marks)
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ts are required to be considered.

OR
1 of 2

(12 Marks)

(20 Marks)

5a.Derivetheequationforfourou,*".ffi,gFr.eudenstein,sequation,(10Marks)
b. Determinc the Chebyshev spacing for function y = logro x in the interval 1< x < 5 where

3 precision poin

....

(10 Marks)

GMffi$Gffiffi
USN 17ME42

Fourth Semester B.E. Degree Examination, June/July 2023
Kinematics of Machinery

Time: 3 hrs. Max. Marks: 100

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

D

1a.Define:(i)Kinematicc1rainm,(iii)Mechanism
(rv) Dcgrcc oIfrcedorn (v) Machine.

b. With neat sketch, explain Oldham's coupling mechanism.
(10 Marks)
(10 Marks)

2 a. With ncat sketch, explain thc Crank ,rd?lln"O lcvcr quicl< retum motion mechanism.
(10 Marks)

b. With neat sketch, explain the elliptical trammcls. Prove that it generates on cllipse.(10 Marks)

i\t odu le-2
3 a. Explain the types of instantaneous centres. (08 Marks)

b. Locate all thc instantaneous ccntres of the slider crank mechanism as shown in Fig. Q3 (b).

Thc lcngths of crank OB and connecting rocl AB are 100 mm and 400 mrn respectively. If
thc crank rotates clockwisc with an angular vclociry of l0 rad,s. Find

(i) Velociry of tire slidcr A and
(ii) Angular velocity o1'connecting rod AB.

+ro

)oo,-
f6e I



17rME,42

6 The Four bar mechanism ABCD is shown in Fig. is driven by link 2 at a, = {J
radls, counterclockwise. Find the angular veloc inks 3 and 4, by using complex
number method. AB : 100 mm, CD : 300 0mm

c

fi L

1.0'

t'

7

8

a.

b.

a.

b.

Q6 (20 Nlarks)

OR
a. Explarn the types of followers. (08 Marks)
b. Derive the expression for the displace ment, velocity and acceleration fbr tangent cam when

thc roller has contact with straigirt f'lanks. (12 Marks)

9

:

, ,::;:irr.i
'irrrii,..,

*****

10

2 ofZ

Module-4
Denve the exprcssion fbr the length of path of contact. (10 Marks)

A pinion having 30 tceth drives a gcar having 80 teeth. The profile of the gears is involute

rvith 20 prcsslrre angle, l2 mm n-iodule and l0 mrn addendum. Find the length of path of
contact. arc ol'contact and thc contact ratio. (10 Nlarks)

{

Fig. Q8 (b) (12 Marks)

N{odule-5
A cam is to be designed fbr a knifb edge follower with the following data:

(i) Cam lift:40 mm during 90' of cam rotation witir sirnple hannonic motion.
(ii) Dwcll lor tlrc next 30

(iii) During the next 60 of carn rotation, the fbiiorver retums to its onginal position with
simple hannonic rnotion.

(iv) Dwell during remaining 180'
Draw the profile of the cam when the lir-re of stroke of the followerpasses through the axis
of the cam shaft. The radiLrs of the base circle of the cam is 40 mm. Determine the
maximum velocity and acceleration of the follower during its ascent and descent, if the cam
rotates at 240 rpm. (20 Nlarks)
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3a.
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4

(i)
(ii)

(ii)
(iii)

ce ofa
at 20 bar, 3

', where i
the boiler.

(08 Marks)

to 0.08 bar. It then enters a
The pump feeds back the water

steam the net work and the cycle efficiency
80% efficiency, find the percentage reduction in

(12 Marks)
and
and

of exhaust steam from the turbine
flow rate in kg per hour, consider pump work.

1of 3

OR
a. With the help of scheuatic diagram and T-S diagram. explain reheat Rankine cycle and

derive an expression lor its thennal efficiency. (08 Marks)

b. A 40 MW steam plant working on Rankine cycle operates between boiler pressure of
4 MPa and pressure of 10 kPa. The steam leaves the boiler and enters the steam

furbine at
(i) The

isentropic effrciency ofthe steam turbine is 85%. Determine:

(12 Marks)

qm$wffi
USN 17ME43

Fourth Semester B.E. Degree Examinationo June/July 2023
Applied Thermodynam ics

Time:3 hrs. Max. Marks: 100

Note: l. Answer any FIYE full questiaii,"ljloosing ONE full quesrip-n from each module.
2. Use of steam table and tkkr\nodynamic data hand,B:ii-'o,li is permitted

Module-l
What is an air standard efficiency? Derive an expression for air standard efficiency of an

Otto cycle. (07 Marks)

In an air standard diesel cyclc, the compression ratio is 16, and at the beginning of isentropic
compression, the temperature is l5oC and the pressure is 0.1 MPa. Heat is added until the

temperature at the end of the constant pressure proccss is 1480'C. Calculate:
( i) Cut-o ff ratio
(ii) Thc heat supplied per kg of air
liii) The cyclc efficiency
(iv) M.E.P. (13 Marks)

1a.

b.
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a. Explain rhe lollowing renns *i,t, ,.t#-1#combusrion process:(i) Stoichiometric air
(ii) Enthalpy of formation
(iii) Enthalpy of combustion
(iv) Combustion efficiency (08 Marks)b' The product of combustion of an unknown hydrocarbon CxHv have the following
oomposition as measured by an Orsat apparatus CO2 : gr/u, 6,2: g-g%, CO : g.gyo,
N: : 82.3%. Detenninc:
(i) Composition of the fuel
(ii) Air tirel ratio

(12 Nlarks)

ORa' Explain the phenomenon of knocking in SI engine. What are the different factors which
influence rhe krocking'., 

(10 Marks)b' The [ollowing particulars refcrs to a 2-stroke diescr enginc:
Bore = l0 cm, Stroke: 15 cm, piston speed:30'0 rnlrnin, torque developed:5g Nm,mechanical efficiency : BOoh, indicated ihermal efficiency : 40%o, calonfic value ofluel : 44 MJlkg. Derennine:
(i) lndicated power
(ii) Indicatcd mcan eflective pressurc
(iii) Fuel consumption per kWh on brake powcr ourput. rli.. .t+,s.

(10 Marks)

a.Withneatsketch,expIain,I-,.*o.t.nffiurabsorptionrefrigerationsystem.(08Mark$
b' A vapour compression refrigerato, o] 10 to;es .upuri,y using Freon -12 as the refrigerant

has an evaporator temperature of -10'C and a 
"orrd.nr", 

tem"perature ,f :0"C. Assumingsirnple saturation cycle, determine; (i) Mass flow rrr.' "i r.r.ig.."n, in kg/min(ii) Power input (iii) COp. Take Cpv :'0.72 kJ/kgK. (12 Marks)

a. Define the following: 
OR

(i) Dry bulb remperature
(ii) Dew point remperarure
(iii) Rclarivc humidiry
(iv; Degree of saturation 

(08 Marks)b' lt is required to design an air conditioning ptant fbr a oft-rce room with the following
conditions: outdoor conditions 14'C DBT and l0'C WBT; required conditions 20.C DBTand 600/o R'H'; amount of air circulation 0.30 m3A.,rinzp..ron. Seating capacity of office 60.The required condition is achievcd first by heating and thcn by adiabatic humidifying.Detcrmine thc flol lowing:
(i) Heating capacity of the coil in KW and the surface temperature required if the bypasslactor of coil is 0.4.
(ii) The capacity of the humidifier. (r2 Marks)



9a.

b.

10

8 bar while running at 1200 rpm
(i) The power required to dri
(ii) The isothermal
(iii) The mechanical

power input is 18 K-lM

the mass flow rate is"'4 kglmin.

Estimate:

17M843

(08 Marks)
cm stroke
delivers at

(12 Marks)

(04 Marks)

(06 Marks)
which gives

(10 Marks)

,-ir ' 
i

OR

., ,ir,,,,i1llilil'i

.. 1,, . lrin;111111f'
.,.!!,,,

'!lli.,.
'ilirl
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Fourth Semester B.E. Degree
Fluid Me

Time:3 hrs.

Note: Answer any FIVE full

Module-3
a. Derivc an expression for velocity distribution (Hagen-Poiseullis flow cquation) in circular

pipe. Prove that maximunr velocity is twice the average velocity of flow. (10 Marks)
b. A laminar flow rs takingplace in apipc of diameterof 200 mm. The maximumvelocity is

1.5 m/s. Find the mean velocity and the radius at which this occurs. Also calculate velocity
at 4 cm liom the wall of pipc. (10 Marks)

I of 2
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2a.

b,

3a.

b.

c.

4a.

b.

C.

OR
Derive an expression for totai pressure and centre of pressure on an inclined plane surface
immersed in a static fluid. (10 Marks)
A wooden cylinder of specific gravity 0.6 and circular in cross section is required to float ur
oil of specific gravity 0.9. Find the L/D ratio for the cylinder to float with its longirudinal
axis vcrtical in oil, where ( is the height of the cylinder and D is its diameter. (10Marks)

Module-2
Derive the continuity equation in 3D Cartcsian coordinates for steady incompressible flow.

(08 Marks)
A fluid flow is given by V = l0xri-S*tyj. Fincl the shcar strain mte and state whether the
flow is rotational as irotational. (06 Marks)
The velocity potential function is given by 0=-2(n(x2 +yt). Show that it represents a
possible casc of fluid flow. (06 Marks)

OR
A jet of water of diameter 75 mm moving with a velocity of 30 m/s, strikcs a curved fixed
plate tangentially at one end at an anglc of 30o to the horizontal. The jet leaves the plate at
an angle of 20o to horizontal. Find the force exerted by Jet on the plate in horizontal and
vertical direction. (04 Marks)
Derive Euler's equation of rnotion for steady flow and deduce Bemoulli's equation. Also
state the assumptions made. (10 Marks)
A horizontal venfurimetcr with inlet dian,eter 20 cm and throat diameter [0 cm is used to
mcasure the flow of oi1 of spccific gravity 0.8. The discharge of oil through ventr-rrimeter is
60lt/s. Find the reading of oil mercury differential manomctcr. Take Ca: 0.98. (06 Marks)



7 a.

b.
C.

cot:fficient of
(i) Lift fbrce
Plate in

lift are 0.15 and 0.75
fbrce (iii)

Determine:
(iv) Power required to keep

(06 Marks)

9

2 of2
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OR
6 a. Denve the Darcy-Weisbach ecluation for loss of head due to friction in a pipe. (10 Marks)

b. The rate of f'low of water through a horizontal pipe is 0.25 m'/s. The diameter of pipe which
is 200 mm is suddenly enlarged to 400 mm. The pressure rntensity in the smaller pipe is
| 1 .7 7 2 N/cm2. Detcnninc :

(i) Loss o1'head due to sudden enlargement

1ii) Prcssurc intensity in the Iargcr pipe
(iii) Power lost due to enlargement (10 Marks)

OR
8 a. The rate of discharge Q of a centnfugal purnp is dependent upon density of fluid p, pump

speed N in rpm, diameter of irnpeller D, pressure P, viscosity of fluid F, using
.t p I

tsuclangham'sn-thcorcrnshowthat Q-ND'OI -+ .. ft ,1. tloMarks)"" *1rN)p:'O5O:_]'

b. What is dimcnsional analysis'l Explain thc need of dimcnsional analysis. (04 Marks)
c. Explain: (i) Geometric similarity (ii) Kinematic similariry (iii) Dynamic similarity 

6 Marks)

10 a. Dcfine the following tems: 
OR

(i) Sonic flow (ii) Subsonic flow (iii) Supersonic flow (iv) Mach number
(04 Marks)

b. Derive an expression for velocity of sound wave in a fluid and show that speed of sound

wa,e in a medium c = - E. (10 Marks)
il p

c. Calculate the velocity and mach number of a supersonic air craft flying at an altitude of
1000 m where the temperature is 280 K. Sound of air craft is heard 2.i5 seconds after the
passage of aircraft on the head of an observer. Take y = 1 .41 and R :287 J/kgK. (06 Marks)

*****


