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ax. Marks: 80

euch tnodule.

considering upto
(05 Marks)

the point x 0.2

(05 Marks)

0.1762. Compute

(06 NIarks)

an appronmate of y when x : 0.1 given that

h:0 I and three iterations. (05 Marks)yand y

y(0.1): 1.03995 y'(0.1):0.6ess

.y'(0.2): 1.2s8 y (0.3): 1.2986s

rTb. Provc tliat J ,(x.) = r/: 
sirr x.

c. State and pro\/e Rodrigue's fbrmr.rla.

y(0.2) : 1.138036

y'(0.3) : 1.873 (05 1\{arks)

(05 N{arks)

I of 3
(06 Marks)

I]SN

(06 Marks)

(05 Marks)
(05 Marks)

ifcr+B.

(06 Marks)
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Fourth Semester B.E. Degree Examinptiq'", July/August 2022
Engineering Mathematicd - IV

by taking step ler-rgth h = 0.2"

tlrc data y(1) : 2, y(\.1) : 2.2156, y(1 .2) : 2.4649, y(1.3) : 2.1514.

Module-2

y(0): l,y'(0.1):0.5, evaluate y(0.1) using 4'h order'- Runge -dv\
LI

.l* J
I(r,rtta method.

b. Express (x) : *t + 2x' - 4x * 5 interms of Legendre polynomials.
1

I
0

C. If cr and p are the roots of J,,(x) - 0 thenprove that xJ n 
(crx)J,, (Bx)dx : 0



5a.

6

b

cl.

b

c.

a.

b.
7 Derive mean

The

Determine:

of the Bir-rornial

an individual

(05 NIarks)

n lrom ar-r injection is 0.001. Find the

ll get a bad reaction. (05 Nlarks)

le X and Y as follorvs :

ron.

reactto
thar-r 2 lvi

rarrdor"n variaLl

t

i) lvlarginal
ii) Y
iii) Correlation X and Y.

ofX and

(06 Marks)

8 a. Deri
b. The life of an

,!t;r,.:lri:ilJ

vgimean and

OR
of stribution. (05 N{arks)

is nonnally ted rvith average life o1'2000 hours ancl

Out of lbs frnd thc nun'iber of bulbs that are likely to
t P(0 < z < 1.61') : 0.4525. (05 Marks)

of
100 hours

tion of two raudotr variable X ancl Y as follorvs :

Determine
Marginai tion of X and Y

and Y
iii) Correlation of X and Y.

i)
ii)

4 62 I

''0.0 , 0.31I 0.1 0.2
0.1 0.1 0.0"1 0.2

2 7
\V
*\ 4

1//8 t//4 t//a1

1//4 t//8 ,/a
5

2 of3

(06 Marks)

15MAT41

t-l-] (osNlarks)
)L I J.

Ijinrl the bilinear transf,ormation wl-rich lraps the points Z:0, i. cc onto the points

W : 1, -i, -1, respectively. Find the invariant points' (06 Nlarks)

(05 NIarks)

where C is the circle

(05 Marks)
(05 N{arks)
(06 N{arhs)

OR
State and provc Cattclty's tlieorettt.-

Given Lr - v : (x - y) 1xr + +xy + yr; tind the analytic fLnctior.r 1(z) : s + iv'

Discuss the transfortnation W : e'.

\x\



,ih

9a.

b

l0 a Acoir-ris
coin is unb

b A set ol-

and head turns up 540 trmes. Decid

tossed 320 times and the resLrlt is

15MAT41

(05 Marks)

- 4,1, 1,0,2,2,
(05 Marks)

(06 Marks)

e on the hypothesis that the
(05 1\{arks)

C

trmes

colns ls

1 2 '.:... ..''tit,,.J 4 5Nurnher ol'lreads I O

32tlrency | 6 27 11 tt2 71

3 of 3

Module-5

*J<*rF*

I

A*
1/ t//2 /4t/^ o/J
0l 0

Test the hypothesis that the dtita follow a binomial distribution for v : 5 rve have

Iu,,; = 11.07. (osNlarks)

A str-rdents study habits are as follows. lf he studies one night, he is 600Z sure not study the

next night. On the otl.rer hand if he does not study one night, he is 80% sure not to study the

next night. In the long rr:n horv often does he study? (06 Marks)
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Time: 3 hrs.

Note: Answer any FIVE full questions,

1 a. Find tlre rank of the matrix by e lernentary

-4 021
row trarrsfirrnrations: A =-

)1.r1
1)1- -)+/
1l1A
-Jl+

([)5 ]larl'r)

(05 llarlis)

(()6 \larkc)

(05 llar ks)

(05 )Iarlis)

(06,\larls)

(06 llarlis)

(()5 \llrl'tl

(05 Marks)

(05 i\'larlis)

(05 Ilarl'r)

(06 )larl.st

b S.lvc 1tl * + f" -ly , o grvc, t'at
0x Ll\

Solve by the rnethod o1'undotermined cocr'rlcicrrt {: -3 
di 

-, :, -rc '

dx' dx

,l

S.lve 9-f *59*6y:c'.
dx' dx

Solve i:+ +{I*5y=0 surbjcct,n. 
t1Y.=2.y- Iarx:0clx'' clx clx

Solve by the rlcthod o1'variation ol'paranreters y" + aty: sccax"
I ol'2

y: 0"

OR

dr"

d.r
,--l atx-- I

a.

b

4

D

s

Fincl A-i.
2

A"'
1 -2 0

-26-2
0 -2 5

c Verily Cayley-llarnilton theorem fbr the matrix A =

Module-2

2



5a.

7

10

b

I- rncl: L ll sin atl

iF,(lircn 1'(t)- I

-F
0<t<al2
a l2 <.t <a

Module-3

rvhcrcf(ttxl-f(a) Show that

l5MATDIP4I

(05 NIarks)

E
anl-r la.:)

r+,1S

(06 \Iarks)
(()5 \larl<s)

(05 Marks)

t,{t1 t; }

( lnr(l L(lt .-lt 5lrril .1t,

t,_t.,, 
I6 .r. I,ind t l lu ,r. rrilu r_l 

, I

b. Prove that L(sinat) = ,-3 ,
s- +a-

c. [:rpress the [bllor,i,ing firnct
I -a p lacc t rans ib rnt.

rrtlt l):l';f JI(t)-
leost t>n 2

F-ind the inverse Laplace

{ t : rl
Frnd r ]tonl r , i l!

l"\ '-ll

OR

ion in terms

a.

b

transform

Module-4
^lol

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

of'the Lrnit step tirnct

(05 IIarks)

ion and hcncc llncl thcrr

(06 )Iarks)

(05 Marks)

(05 Marks)

8

I

c Sriive thc dil'lcrential equatu)n y" - 3_v-''+ 11, = 0, i,'(0):0. y'(Lt): I by l-aplacc rranslirrnr
tcchnir-prcs (06 \larks)

OR
rI s-5 li.r lrirrd L j -_( (05\tarksl
Is'-6s-13]

b Find I;r {cot '1s I a1} (05 \rarks)
c- Solvc. y" - a2y: srnt with y(0) = 0. y'(0):0 I'sing Laplace translirrm (t)6 \tar.ks)

Module-S
il. lhe probiibrlity that 3 students A. tl. C solvc a problcm arc Ii2, li3, l'4 l'csllcctrrclr,. tl'rhc

;rLoblcnr ts sirnultiineoLtsly assigned to all ol'them. rvhat is the probabrlity that thc problcnr is
solved'/ (05 \,tarks)

b. I-he probabiltty that a team wins a match is 3/5. if this team play 3 matches in a rournarncnt,
what is thc probability that the team i) win ail the matches ii; ti,os. all tire matcires.

c Statc anct prove Baye's theorem ll|l ll;:l-ili

OR
a. I)rove that

l'( A r-., U u C) = P(A) + P( t3) + I'}(C) * P(A n B) * P(A n C) - P(B 1C; * P1A r- l) r- ('1 
.

(06 \larlis)
b. A box contains 3 white,5 black and 6 rcd balls. Il'a ball is drawn at random. What is rhe

probability that it is entire red or white'? (05 Nrarks)c' In a bolt fhctory there are ftiur nrachines A, B, C, D manufacturing respectivcly 209,,i,, 159,i,,

25oh, 40u of the total production" Out of these 5o/o, 4ol', 3%.2% are defective. If a bolt
drau,n random was ltlund defbctive what is the probability that it was manuitrctured by A.

(05 NIarks)

****E
a i'1'()l '
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2a.

b.

b. Air enters the
3.5. The isentropic e
exchanger having 70
rsentroprc
the cvclc. /kgK and y 1.1 (08 Marks)

pre ssure ratio lirr rliaxrrrtrnr spcci fic po\\'cr oLllpLl t llt
of the brayton cyclc (08 Marks)

a swept 0.12m3 and clearance volume
at the be of compression are 1 bar anci

Cylinder bars : 20cm, Strokc : 40cm, mcan cffective prcssurc 6bar. Torqr.rc - u107 Nnt.
Speed :250rpm, f'uel consumption :4 kg/h, Cl.V. of fucl :4-iM.likg. ('ooling \\,ritcr 11o\\

rate -'4.5 kgimin. air uscd - 30 kgikg of fuel. Risc rn temperaturc of coolinc \\'atcl' ,4.r:"('

Temperature ol' exhaust gases : 420'Cl, Room tcmpcrature : 20'C CP ol' exhar"rst

gases: I kJ/kgK, CP of water:4.18 kJ/kgK. Find IP, BP and drar,r'heat balancc sheet on
hour basis. (10 \{arl<s)

l of 2

l5ME43

4a.

b.

5a.

b.
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(06 Marks)
OR

6 :r. F.rplain thc lactors aflbcting detonation.
Lr N'lcthunc is bLirlccl with atntosphcric air. 'l ltc

b as is r s as lir I lori's :

CO, - 10');, Or - 2.31'%, UO -. 0.53"1,
percent theoreticai air and determine the

7 a. Determine the terms :

i) c.o.P ii) T.o.R iii)

19i,. ('alculate the air fiicl ratio and the
equalion. (10 \larks)

) Relative humidity
system.

the products o1'cornbustion on a clry

(04 Marks)
(06 Marks)b. With a neat sketch expiain

c. A vapor ctlnrprcssion rcll'i

N

temperature 1V

re frigeration

8

o1' l0 lonncs capacity r-rsing f]rcon 12 as thc rcll'iscraut

**i<)F+

9

10

'f akc : Arnbicnt prcssurc - I bar
Arnbient ten-rp - 15'C'
Suction pr : 0.98 bar

Suction temp : 30'C
LID : 1.25.

2 of 2

(08 Marks)

Module-5
a. What arc the advantages of rnulti-stage comprcssion'/ (0,1-t{arks)

b. Denve an expression for tl-rc optimum prcssure ratio to get minimLrm work in case of'a
2 stage reciprocating air conrprcssor. (06 I{arks)

c. A singlc stage double - acting air compressor is required to deliver 14ml of air per minute
rureasurccl at 1.013 bar and l5'C. Tlie delivery pressLrre is 7 bars. Takc clcarance volnrne as

50i, o1-thc srvcpt volurnc ancl inclc.x o1'comprcssion and cxpansior-r as 11 -- 1.3. Calctrlatc :

i) \'olumctric c1'llcicnc), ii) Delrvcn tcntpcnrtLlre irr) Inclicatcd poi,t'cr. (06 \'larks)

a.

b
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The curved varlc is n"iovinq with a velocity of 6rn/s in the direction of the jet. The jet is

clel'lectcd throLrgh an angle of 16,5'. Assur-ning thc plate to be sn,ooth find :

r) 'l'irrLrst on the plate in the direction of.jet
ii) Powcr of the iet
iii) l:llrciency of thc jc't. (06 Nlarks)

\

USN 15ME44

Fourth Semester B.E. Degree Examination, July/Augyst 2022
Fluid Medhanics

Tinrc: 3 h's. Max. Marks: 80

Ntrtc: ,lrrswer ontt FIVE ./itll rlueslions, choosirrg ONE fitll question from eoch moclule.

N{oclule-l
Dcfine lbllorving ancl nrcntion their units :

l) I\{l:: tlcn:ity
ii) Dy'nrrriic r isco'itv
iii) SLrrlace tcnsion
iv) ilr-rlk mocluh-rs. (08 Nrarks)
A U tltbe manotneter is used to n'Ieasnre the pressure of oil of specific gravity 0.85 flowing
in a pipe line. lts lelt enci is connected to thc pi;re and the right lirnb is open to the
attnospltere. The cctttre of the pipe is l00mm belolv the level olmercury (specific gravity:
13.6) in the right linrb o1-the clillerence ol m.:rcury level ui thc nvo lrrnbs is l60rnm,
I)cterminc the absolLrtc pressltre of the oil in tlie pipc. (08 N,Iarks)

1 a.

b.

').

b.

OR
Dc:finc the lollorvins ternts :

i t Buoyurrcl
iil Ccntrc oIBtroyaney
iii.y Mcra ccntre
iv) Meta centric height. (06 Marks)
A circular plate I.5m diameter is submerged in water, with its greatest and least depths
belorv the surface being 2rn and 0.75rn respectively.
Dc'tenttinc:
i) The total pressr.tre on one face of tl're platc
ii) the position of thc ccntre of pressure (10 Nlarks)

Module-2
3 a. Dcrive tl-tc continuity cquation fbr 3 dinrensions in Carlesian co-ordinates.

b. What rs the irrotational velocity fle ld associatc with the potential

$,= 3xr - 3x +3y2 r' 1(rt2 + l2zl.
Docs tl-re tlolv field satisly the incompr'essible continuity eqrlation?

(10 Marks)

(06 Marks)



5a.
b.

6a.
b.

la.

b

enthalpy
Speed of

. Stagnation sonic propefites
Nonnal and oblique shocks.

Write short ttotes on :

a. Ncccssity ol'CFD
b. Limitations of CFD
c. Philosophy bchind CFD
d. Applications of CFD.

15ME44

(10 Marks)

(04 Marks)

is given by

the oriflce, pr : co-cfficient ol viscosit,v.

ty. (12 Marks)

(16 Marks)

i) The
ii) The
rii) The
iv) The

d i spl acement thickness
momentum thickness
cnergy tlrickncss
value of 6-/0.

8

9

D : Diarneter of
ratiot-t due to gravi

Modulc-5

OR

a

b
C

d

>k)t*r,.+

10

(16 Marks)

Nlodulc-3
Derive Hagen-Poisoulle's cquation for viscolts flo\v thror-rgh a circular pipc'

Olt of rp.Jifi. gravity 0.82 is pumped tlrrough a horizontal pipcline 150mm

3km long at the rate of O.Of 5mrls. The punlp has an clficierlcy of 68%r and

to pump thc oil.
i) What is the dynamic viscosity of'the oil

ri) Is the florv Laminar?

OR

Dcrive Darcy's equation forheacl iosses ciue to lriction in a circularpipc' (08 NIarks)

Tl-rree;ripcs of dianrcters 300mm,200mm anrl 400rnm and length 450n-rtl.255rn and 31.-5rr-r

respectively are connected in series. The diflerence in water snrfacc lcvcls it-i tu't'r tanhs is

1grn. Detenr-iine tire ratc o1'flow of water if co-elllcicnt o1'fiiction are 0.0075.0.0078 and

0fiu2 respectively considering : r) Minor losses ii) Negle ctitrg tlinor losscs' (08 Nlarks)

(10 Nlarks)

in dtiimetcr and

requircd 7.5KW

(06 Marks)

(t.

b.


