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I a. Find analytic function u + iv,

b

c. v

Icosy - sinyl
ve.

2xy sinyl
(06 Marks)
(07 Marks)

f(z): u * iv
(07 Marks)

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

2 a. Derive
b. Determine
c. Show

3

f

IS

years. (07 Marks)
c. In a normal distribution, 3o/o of items are under 45 and 8'h are over 64. Find the mean and

standard deviation, given that A(0"5) = 0" l9 and A(1 "41 - g 42 (07 Marks)

-ii..
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(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

Fourth Semester B.E. Degree Examination, June/July 2023
Gomplex Analysis, Probability and Statistical Methods

Time: 3 hrs. Max. Marks: 100

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

^'.1

c. Evaluate lOf dralong i) line y: xrl iilrcal axis to 2 and then verlically to 2'+ iy.
J
0,

OR
4 a. Discuss the transfbrmation w = z'.

b. State and prove Cauchy's integral formula f(a) = *[l**
c. [:valuatc using Cauchy's integral lorrnula.

| "' d, c:lz = 3.
1tz-t)(z*2)



OR
6 a. The probability distribution of a finite random variable X is by

18MAT41

(06 Marks)

1. Determine the chance that out
and less than two will get bad

(07 Marks)
shown in the fo table

Find the co rrespond Poisson distribution,
(07 Marks)

data

(06 Marks)
and y on x. Given,

b.

c. The frequency of accidents shift in a

7a.

Calculate mean numbers of

8 a, Fit the curve of the

(07 Marks)

..,-x (t-.')
tlrat larr0= 

-
o\io;\ r )

C

(07 Marks)

:

and hence est when x: 8

(06 Marks)
fb

(07 Marks)

te x, y and r from the lollowing lines of regression:

2y + 32.52 (07 Marks)0.51

Module-5
data

V:

9 a. 'l'he joint

Determine the marginal

b. Dcljnc: i) Null hypotlrcsis

b. Find the rank

,l
correlat lon

c With the usual notat

0 516x +33.73

of X and Y also calculate E(x), E(y), COV (xy).
(06 Marks)

ii) Confidence limits iii) Type l, Type II erors. (07 Marks)

rlill

) l?x )
1 0 i

0.1 K 0.2 2K 0,3|KP(x) :

t 0 1 2 f
J 4Accidents

F t92 100 24 J 1

X 0 1 2 f
J 4 5

2lv 1 -) 1 3 31

3 l4 5 6 lx I 2

13 t4v 9 8 2 i1

x 5 r0 15 20 25 30 35

v 2.76 3.11 3.44 3.64 3 81 395 4.01

X 93 4,1+t 53 08 7l 8t I6 l0 32 31

v 45 6l l2 28 92 84 73 J 51 )/"

-2 1 4 -5

i 0.i 0.2 0 03
2 0.2 0.1 0.1 0

2 of 3

reaction.

Module-4

-

:a+bx-cx- lorthe

b. Find the coefticient o1' lines of ofx on

data:

distribution fbr fb

10

x/
/Y
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's chosen at random from a

be taken to occur frequently in the directory.

(07 Marks)(given X,n',, = 16.92 at n : 9)

10 a" A larr corn is tossed thrice. 'fhe

according as head or tail occurs

level

The following table gives the distribution of digits in
telephone

Test whether the digits may

OR
defined asvariableXandYare

SS, Y number
follorvs.X:0orl

i) Determine distribution Y"
ii) Joint probability
iiD Expectation of X

b. It is claimed that a sample of 49 tyres
drawn from
significance

se mean is 15,15

c. Ten indi
found to be

unlverse o

(06 Marks)
life of 15200km. Is the sample

deviation is 200km? Test the
(07 Marks)

ion and their height in inches are

hypothesis that the mean height of
(07 Marks)

ofX and Y

ofheads

:,.. 1,,.,

Digits 0 I 2 -) 41s 6 1 8 9

Frequency \026 t107 991 966 107s 933 1 107 912 964 853

3 of 3
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may have
i) unigue solution
ii) infinite solution
iii) no solution.

Solve :

2x+ y+42:12
4x+ I ly- z:33
8x- 3

By

(07 Marks)

:20
method

I of3
(07 Marks)
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(07 Marks)

(07 Marks)

(06 Marks)

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

Additional Mathematics - ll

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, clroosing Olf E full question from each module.

Module-1
a. Find the rank of the matrix by applying elementary row opcrations :

A- (06 Marks)

[02341
l, 3 8 -l
l+ 813 tz)

A

1

b. Test lor consistency and solvc the systcln :

xr Yi z-6
Y +22:5

3x+y+ z=8.

c. Find the eigen value and the corresponding eigen vectors of the matrix :

l*z 2 -ililA:l 2 t -61.

[-r -2 o_]

OR
2 a. Reduce the matrix A to thc eche lon finn, where

2-1-3-l
lAaILJ_ 1

I

i

101
011-



3 a. The area

(07 Marks)

1l into six equal

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

Module-4
diflbrentral equation by eliminating the arbitrary constants 1n

(06 Marks)
equation by elirninating the arbitrary function from

6

7 a. Form a partial
,rt by' I z: -- |

b. Fonn the p

!* +my*nz: 2Lf y f z ).

c.
^2oz, )

2 of3

(07 Marks)

D 80 85lgo 95 100

A 5026 s674 | 6362 7088 7854

(07 Marks)

l8MATDIP4l

Find the area when D : 105 using an appropnate interpolation fbrmula. (06 Marks)
b. Find thc real root of the equation cos x : 3x - 1 conect to three decimal places using

Rcgula - Falsi rnethocl. (07 Marks)
lr

c. Evaluate l++using Weddle's rule. Take seven ordinates. (07 Marks)
,il.-*

OR
4 a. Find uo5 fiorn the data us :225, ui : 238, uz:32A, u3 : 340 by using an appropriate

interpolation formula. (06 Marks)
b. UseNervton-Raphsonmethocltotrnclareal rootof theequationrl+5*- 11:0correctto

5 a. Solve 1D3 - 6o2 + 1lD - 6) y: 0.

b. Solve (O'- +)y = cos h (2x - l) + 3"

the three decimal places.

Using Simpson's l/3'd mle, evaluate

parts. Hence decluce thc value of log"2.

d2y - dv
Solve :-{ +3:J + 2y =4.or2 x .

dx' dx

U
/a*t.j l+x'

Module-3

c.

OR

b. Solye y" + 9y: cos2x .cosx

c. Solve y" - (a + b)y'+ aby: eut + eb*.



I

9

10
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z=xy+ x2-a2+b.

18MATDIP4l

(06 Marks)

(07 Marks)

(07 Marks)

-2r 07b' Solvc r-; = x + y by dircct integration'
cx-

:l- -l-
c. Solve | ', ,.giren that , 0.:=sin x. whcrt y " 0.

ay' r!

OR

lf A and B are e vents vnith P(A u B) =%, P(A 
^B) = /O and e(A nnl : %

Find :

i) P(A)
ir) P(B)

iii) PtA n B) . (06 Marks)

A problem is given to four students A, B, C, D whose chances of solving it are

)4"/r,)1,)4 respcctively. Finrt thc probability that the problem is solved. (07 Marks)

Three machines A, B and C produce 50oA, 30yo and 20n/o of the items in a factory. The

percentage of def'ective outputs of these machines are 3, 4, and 5 respectively. If an item is
selected at ranclom, what is the probability that it is defective? lf a seiected item is defective,

what is the probability that it is frorn machinc A? (07 Marks)

:klk***
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Fourth Semester B.E. Degree Examination, June/July 2023
Applied Thermodynamics

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full questionfrom each module.
2. Use of thermodynamic data hand book is permitted ':

I a. Define the following terms , 
*

( i) Compression ratio.
(ii) Cut off ratio
(iii) Thermalelficiency.
(iu) Relative etficiency. (04 Marks)

b. Derrve an expression for air standard cficiency of a diesel c1,cle. (08 Marks)

c. Calculate the loss in the ideal efflciency of a diesel engine with compression ratio 14 if the

cut off ratio is delayed lrom 5% to 8%. (08 Marks)

USN

2a.
b.

c.

3a.

b.

4a.

b.

OR
What do you mean by detonation? Name the factors aff'ecting detonation. (04 Marks)

With a P- e diagram describe the stages of cotnbustion in CI engine. (08 Marks)

During a 60 minutes trial on a single cylinder oil engine having cylinder dia 300 mm, stroke

450 mm and working on two stroke cyclc. 'lre tbllowing observations were made :

Total {ucl used : 9.6 ltr, Heating value of fuel : 45000 kJi kg.

Total number of revolution: 12624, Gross mep : J.24 bar,
Pumping mep : 0.34 bar, Net brake load : 3150 N
Brake drum dia = 1.78 m, Rope dia : 40 mm
Cooling water cLrculated = 545 ltr
Cooling water temperature rise = 25 " C

Specific gravity of oil - 0.8
Determine . IP, BP, mechanical efficiency and Draw the Heat balance sheet. (08 Marks)

Module-2
Explain Bral,ton cycle with line diagram" P-V diagram atrd derive an expression for pressure

ratio fbr maximum rvork. (10 Marks)

A gas turbine unit has a pressure ratio of 6: I and maximum cycle ternperature of 610'C.
The Isentropic efficiencies of compressor and Turbine are 0.8 and 0.82 respectively.

Calculate the power output in kW of an electric generator geared to the turbine when the air

enters the compressor at i5'C at the rate of l6 kg/sec.

Take Clp = 1.005 kJ/kg, "l = l.41or air.

Cp : 1.1 1 kJ/kg, y = 1.333 lbr gas. (10 Marks)

OR
Explain the methods for the improvement of thennal eft-iciency of a open cycle gas turbine.

(10 Marks)

Explain the fbllowing jet propulsion system .

(i) Itanlet Engine (ii) Rocket E,ngine. (10 Marks)

I of2
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6

7

8

9

10

18ME42

nozzle with city of 250 m/s, 3.5 bar and dryness fraction 0.95, If
is 2 bar, to be isentropic, find the final condition of steam

Also find exit velocity and the area at exit of steam nozzle if the
(10 Marks)

c. Steam

the back
and drop
flow rate is 00 kg,&.

i'ri

.
,l<***>t

2 of}

a.

b.

Module-3
Why Carnot cycle is practically not possrble'/
State the advantages ofregenerative cycle over Rankine cycle.
Explain with sketch, the parameters affecting the Rankinc cycle.

(04 Marks)
(04 Marks)
(12 Marks)

(10 Marks)

(10 Marks)

OR
Define the lbllowing terms :

(i) Dry bulb ternperature
(ii) Dew point temperature
(iii) SpecifrchLrmidity
(iv) Relative humidity
(v) Degree of saturation (10 Marks)

The atmospheric conditions arc 20 C and spccific hurnidity of 0.0095 kJ/kg of dry air.

Calculate :

(i) Partial prcssure of,waler vapour
(ii) I{elative humidity (10 Marks)

Modulc-5
Derive an expression fbr isothermal efficiency o1-a single stage ar compressor. (10 Marks)

An air compressor takes in air at 1 bar and 30 C compresses it according to the law

PVr2 =C. Air is delivered to a receiver at a constant pressure of l0 bar, determine
temperature at the cnd of compression, WD and Heat transferred dLrring compression4<g air.
Neglect clearance. Take R = 0.281 kJ/kgK. (10 Marks)
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3a.

b
c

4a.

b.

c.

5 a. Derive Euler's
Eule r's

b

1 and 2 are I0 cm and 15 cm respectively. Find the
locity of water at section 1 is 5 m/s. Determine also the

(06 Marks)

Module-3
of motion along a stream line. Deduce Bemoulli's equation from

(10 Marks)
from 200 mm at a
pressure at A and B
. determine the loss

(10 Marks)

.,' 
lfuriii;t'l

" 
l:i ,lrij.ltilrliri

the assumptions made.

18M843USN

Fourth Semester B.E. Degree Examination, June/July 2023
Fluid Mechanics

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questtons, cltoosing ONE full question from each module.

Nlodule- |

I a. Defrne the following prope rties of fluids and write their Si units:
(i) Specific weight (ii) Kinematic viscosity (iii.1 Specific volume (06 Marks)

b. Define surface tensionof'a fluid. Derive an expression forsurface tension of a:
(i) liquid droplet (ii) Liquid jet (06 Marks)

c. The dynamic viscosity of an oil used for lubrication between a shaft and sleeve is 6 poise.

The shaft is of diameter 0.4 m. It rotates at 190 rpm. Calculate the power lost in the bearing

for a sleeve length of 90 mrn. The thickness of the oil film is 1.5 mm. (08 Marks)

OR
2 a. State and prove Pascal's larv. (06 Marks)

b. Dcrive an expression for total pressure and depth of centre of pressure for a veftical surface
(06 Marks)submerged in water.

c. Determine the total pressure and centre of pressure on an isosceles triangular plate of base

4 m and altitude 4m when it is immersed vertically in an oi1 of specific gravity 0.9. The base

of thc piate coincidcs with the fi'ec surface of orl. (08 Marks)
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through a circular pipe.

18M843

(12 Marks)
OR

6 a. Derive Hagen-Posseuille's equation for laminar
b. Water at 15oC flows between two parallel pla

(i) Maximum velocity (ii) Pressure loss per

la.

b.
c

8a.

of 1.6 mm apart. Determine:
(iii) Shear stress at the plate if the

unit width of the
(08 Marks)

(08 Marks)
(04 Marks)

.15 kg/m . If the

(08 Marks)

3

.l.,..i,i11lllll'rii,
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OR
Explain the following sirnilarities:
(i) Ceometricsimilarity
(ii1 Kinemalic sirnilarity
liiil Dynamic similarity (10 Marks)

The liictional torquc T of a disc of diamcterD rotating at a speed N in a fluid of viscosity pt

and density p in a turbulent flow is given by T = pN2DsOt.+l . Prove this by using
LpNo-l

Buckingham's n - theofem method. (10 Marks)

9a.DcfineMachnumber.Exp1ain,n..ffiofMachnumbcrincompressib1efluidflow.
(06 Marks)

b. Derive an exprc-ssion for the velocity of a sound wave in a compressible fluid in terms of
change ofpressure and change ofdensity. (08 Nlarks)

c. A projectile travel in air of pressure 10.1043 N/cm2 at IOoC at a speed of 1500 krntrr, Find
the Mach number and Mach angle. Take y : 1.4 and R: 287 J/kgK. (06 Marks)

10 a. Define stagnation temperature 
^*O 

:;o*,3rtn prcssure. Derive the relation between them in
terms o I Mach nurnber. (08 Marks)

b. What is CFD? Mention the applications of CFD. (06 Marks)
c. List any six lirnitations of CFD. (06 Marks)
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Fourth Semester B.E. I)egree Examination, June/July 2023
Kinematics of Machines

Max. Marks: 100Time: 3 hrs.

Note: Anstuer nny FIVE full questions, choosing Oh'E full question from each module,

Itodule- I
I a. Define the following :

i) Link ii) Kinematic pair iii) Mechanism ir') Degree of frcedom v) lnversion
(10 Marks)

b. Explain with a neat sketch, the crank and slottccl lcve r mcchanism. (10 Marks)

OR
2 a. What is cornpletely constrained motion and parrially constrained motion? Explain with

cxample. (05 Marks)

b. State Grashoff s law and list inversions of Grashoff's chain. (05 Marks)

c. With a ncat sketch explain, Ackcnnann steering gear mechanism. (10 Marks)

Module-2
3 a. In a slider crank mechanisrr-r, the crank OII is 3Ornrn long and the connecting rod BC is

120mm long. The crank rotates at a r-rnrform speed of 300 rpm clockrvise about center'O'.
For a crank position BOC equal to 60o draw thc configuration anci lind

(i) Velocity of piston C and angular velocity of connecting rod BCl.

(ii) Acceleration of piston C and angular acccleration of connecting rod BC. (16 Marks)

b. Deflne instantaneous ccntcr and state the types of instantaneous centers. (04 Marks)

OR
4 a. State and prove Kennedy's theorem. (08 Marks)

b. A four bar mechanism ABCD has AB : 20cm, BC : 30cm. CD : 32 cm and AD : 60cm.
Crank AB rotates at a uniform speed of 300 r.p.m in anticlockwise direction. When thc

crank AB has fumed 60o, locate all the instantaneous centers and find the angular velocity
of link BC, where AD is fixed. (12 Marks)

Module-3
5 a. What is meant by Loop-Closure equation? Deduce the loop closure equation for the closed

loop of a four bar mechanism (10 Marks)

b. The crank of an engine is 50 cm long and the connecting rod length to crank radius is 4.

Deternrrne the velocity of the piston. when the r:rank has tumed tlirougl-r 40o from top dcad

center position. The crank is rotating at 100 radisec in clockwise direction. By complex
algebra analysis method, find out the velocity of the piston. (10 Marks)

U

II
e
u

E
tr



b. A schematic of a four bar mechanism with input
F The 0 and lor three successive

Angles 1 2 a
J

0 55 25 1<

o 110 40 -50

If the length of the grounded link s 40mm,
length of other lir"rks to satisly the sitional

Module-4

18ME44

output link 'c' is shown in
are given in the table below:

6

a. State and prove tlie law of
b. Two involute gcars with

Fig.Q6(b)
using Frenden

the fbllowing ;

) Contact ratio

s equation, find out
(12 Marks)

(10 Marks)

conditions.

8

7

9

10

constant ratr o (10 Marks)
of teeth 28 and 5 are in mesh. If they have standard

ath
angle is 20o, find
of recess iii

2 of 2

OR
A cam rotating clockwise at uniforrn speed of 300 rprn operates a reciprocating follower
through a roller I .5 cm diamete r. The follower motion is defined as below:
i) Outward during 150'with UARM
ii) Dwell for next 30o

iii) Retum during next 120o with SHM.
iv) Dwell tbr the remaining period.
Stroke of tlie follolver is 3crn. Mir-rirnurn radius of cam is 3crn. Draw the cam profile when
the follower axis passcs thror-rgh carn axis. (20 Marks)

OR
The arm C of an epicyclic gear train rotates at 100 rprn in anticlockwise direction. The arm
caries tw'o w,heels A and B havrng 36 and 45 tceth rcspcctively. The wheel A is fixed and

the am rotatcs about the center of wheel A. Find the speed of wheel ts. What will be the
speed of B, if u,hcel A instcad of being t-ixed rnakes 200 rpm clockwise? (20 Marks)

*+***
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i00

(05 Marks)
(08 Marks)

Explain with example.
(07 Marks)

Fourth
M

Time: 3 hrs.

Note: Answer

I
I Define Metrology. State the o of Metrology

Discuss with a neat sketch proto type
Define Standard in How are the standards classified?
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6a.
b

Discuss 'Hoie based' and 'Shaft based' system o

angles are measured. (08 Marks)
(04 Marks)

(08 Marks)

1y (06 Marks)
(08 Marks)
(06 Marks)le of gauge

sketches' 
r,,,,,,,,,1,,,,,,,,0

r;.'..

:1"

State and explain Taylor's princip

o

R
co-ordinate measuring machine. (10 Marks)
thickness measurement of gear (10 Marks)

Module-4
7 a. With the aid of a block diagram, explain the three stages of a generaltzed measurement

system. (10 Marks)

b. Discuss the terms with relevant sketches : i) Accuracy ii) Precision
iii) Linearity iv) Calibration v) Tirreshold. (10 Marks)

OR

I of2

,.,,,".".
n 
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,.if" irilrlltl

Module-3
Explain Terminology of screw thread. (04 Marks)

How do you find effective diameter of a screw tl-rread using Two - Wire method? (08 Marks)
Explarn Tool Maker's Microscope with a neat sketch. Grve its applications. (08 Marks)



8a.
b.

c.

9a.

10 a. Summarize the laws of
b. Define Gauge factor o1'a

using wheat stone bridge c

0 Marks)
of strain
0 Marks)
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(10 Marks)
(10 Marks)
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