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Max. Marks: 100

(06 Marks)

(07 Marks)

(07 Marks)

harmonic.
(06 Marks)

(07 Marks)
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(06 Marks)

(07 Mark$

-1, 0, I into the points
(07 Marks)

Fourth Semester B.E./B.Tech. Degree Examination, D ec.2024 I J an.2025

Gomplex Analysis, Probability and Statistical Methods
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Time: 3 hrs.

2a.

b.

,:|

dw

dz

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

Module-1

Show that w : t(z): z * e' is analyic and hence find

Derive Cauchy's - Riemann equations in polar form.

lf u: *t - 3ry'+ 3x2 * 3y2 + 1 then find analytic function f(z): u + iv .

OR
Shou,that the real and imaginary parts of an analytic function f(z): u * iv are

If (z) is an analytic function thcn show that
[:2 :21
I :, -f, lr rztl' = 4tr'(z)l)
Ldx- oy- 

_l

If u =[r*l'l.or, then find thc correspondinganalyric function f(z;: u - 'u.

\ rl

a. State and prove Cauchy's integral formula. (06 Marks)

b. Discuss the conformal transfotmation w : f(7\: 72. (07 Marks)

c. Find the bilinear transformation which maps the points z : l, i, -1 into the points
w: i, 0, -i. (07 Marks)

OR
a. Evaluatc lrtd, alongthecurucmadeupoltwolinesegtncnts.onefromz-0to z:3and

I

(

c. Find the bilinear transformation which maps the points z :
w:0 , i ,3i.

The probabil

Find (i) The value of k,

Module-3
random variabl111 tion of-a random vanable

X(: xi) .J 1 -1 0 1 2 -1

P(X) k 2k 3k 4k 3k 2k k

X is given by the following table:f

(ii) P(x < 1), (iii) P(-l <x<2)

5a.

I of3

(06 Marks)
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b. The probability that a pen manufacfured by a factory be defective is l/10. If 12 such pens are

manufactured, what is the probability that (i) Exactly 2 are defective (ii) Atleast 2 are

defective (iii) None of therr-r are defective.

c. The length of telephone conversation in a booth has been an exponential distribution and

found on an average to be 5 minutes. Find the probability that a random call made from this

booth (i) Ends less than 5 minutes (ii) Between 5 and 10 minutes'

OR
6 a. The probability density function of a random variable X is

,(-,- {ol' o< x < 3

I o otherwise

Find (i) The value of K (ii) P(l < x < 2) (iii) P(x < I )

b. Find a best fittinE s line y: ax * b for the data below:

1t',::

a best titttnE stratght tme

x 1 J 4 6 8 9 11 14

v 1 2 4 4 5 7 8 9

the lines

't:

of regregsion
,,.,1i 

'

(07 Marks)

(07 Marks)

(06 Marks)

'ir,,r, (06 Marks)

(07 Marks)

coefficient of correlation for the data

(07 Marks)

(06 Marks)

for the data below:

b.

c.

ln a cerlain town the duration of a shower is exponentially distributed with mean 5 minutes

what is the probability that a shower will last for (i) Ten minutcs or more (ii) Less than Ten

minutes (iii) Between 10 and i2 minutes. (07 Mark$

The marks of 1000 students in an examination follows a notmal distribution with mean 70

and standard deviation 5. Find thenumberof students whose marks will be (i) less than 65,

(ii) more than 75 (iii) 65 to 75. t$(l): 0.34i3 I .i, , 
(07 Marks),u /J. LY\r/ w.raLr I ..ir 

,

Module-4
te the rank correlation coefficient fbr the fbl

x 68 64 75 50 64 80 15 40 55 64

v 62 58 68 45 81 60 68 48 50 70

7 a. Compute the rank correlation coefficient fbr the tbllowing data:

Obtain
below:

1\ .:rr I .

and hence

i, ., : :,::,

'.; OR

find the

8 a. If 0 is the acute angic betwecn the lines of re gression then show that

. n G,6, Ir-rr-.]tanU= , -r;i 
-l

o;+o,l r l

b. Find a best fitt second degree parabola ofthe fonn

x 1 2 J 4 5 6 7

Y 9 8 10 t2 l1 13 14

a

x I 2 J 4 5

v 10 t2 13 t6 19

2 of3
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(07 Marks)

9 a. Th

10 a.

b.

C.

x 10 t4 l8 22 26 30

v l8 t2 24 06 30 36

e lomt probablllty o

Y
X

1
aJ 9

2 1/8 U24 Ut2
4 U4 U4 0

6 1/8 U24 U12

Module-S
f discrete random variables X and Y is given below:

I

,1!1 .. ,,,lrr

tli,.. 
"; 

"'llll 
,,. 'l

Determine (i) Marginal distribution of X and Y. (ii) Covariance and correlation of X and Y.
(06 Marks)

A survey was conducted in a slum locality of 2000 fbmilies by selecting a sample of size
800, it was revealed that 180 farnilies were illiterates. Find the probable limits of the
illiterates families in the population of 2000 at lo/o levcl of significance. (07 Marks)

A group of 10 boys fed at diet A and another group of08 boys fed on another diet B for a
period of 06 months record the following increase in weights in pounds.

Test whether diet A and B differ significantly regarding their effbct on increase in weight.
(07 Marks)f to,,s - 2.1 2l

OR
Explain the termd!;... ,,,,,,,.1,,.,,,,.,,,,.,,,ir".

(i) Null hypothesis
(iit Type-l and Type-ll errors
(iii) Level of significance. (06 Marks)

b. A cerlain stimulus administered to cach of the 12 patients resulted in the following change in
bloodpressure: 5,2,8, -1, 3, 0, 6, -2, 1, 5, 0, 4
Can it be concluded that the stimulus will increase the blood pressure? [to.os 

: 2.201]
(07 Marks)

c. A sample analysis of cxamination, result of 500 studcnts was rrade, it was found that220
students had failed. 1 70 had secured third class, 90 had secured second class, 20 had secured

first class. Do thesc figurcs supporl the general examination result which is in the ratio

4 :3 :2 : 1 for thc rcspcctive categories? [1]n, = 7.81 ]. (07 Marks)

***r<*

babili

Diet A 05 06 08 01 t2 04 03 09 06 l0
Diet B 02 03 06 08 10 0l 02 08

3 of 3



GtsG$ $GHEME

I I I t I I I I I I 
.**.:JtS*

Fourth SernesterB.E. Degree Examinqt'i bec.2}24lJan.2025
r&. ,qs

Additional Matheg-aifflcs - ll
"t s\il
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Note: Answer any FIVE full questions, ckoosirtg ONE full question froxt each module.

- - n-tq,. . 
',,::"'- 

., "'i, 
"-'

Module-1

-
1 a. Find the rank of the matrix

b. Solve the system of equations by Gauss elimination method:

x-t Y-t z= 9

x-2Y*32:8 
,2x-y_z:3

lr r 3.1ttc. Find the e"igph.values and eigen vectors of the matrix O = 
I 
t t t 

I

L3 I l.l

nDOR
2 a. Find the rank of the lollowuig matrix by applyirrg elelnentary row

lz 3 -r -ll
lr -r -z -41

l: r 3 -21
L6 3 0 -7)L6 3 o -1)
Solve the following system of linear equations by Gauss elimination method:
x + 2y * z: 3,2x+ 3y + 3z: 10, 3x -Y + 2z= 13

fr n r-l

ii.' .rt'
.,4' "''' .'

.\ L:::::::,:::::j

I -,itttr\r, 'l]i ' r

re eigcn values and eige, vecrors otthe marrix 
^ 

= 

[j : :]

::':::11'

a. A function (x) i-:given
l

L

Obtain the value of (x) at x : 0.6 by usirrg appropriate interpolation formula.

b. The equation 
^3 

* 3x * 4 : 0 has one real root between -2 and -3. Find the

places of decimals by using Regula-Falsi method.
. ,, l

c. Using Simpson's 1/3'd rule, evaluate Je-*' by dividing the interval (0, 1)
'':,., 0

intervals. ([ : 0.1 ).
1 of3
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(07 Marks)

(06 Marks)

(07 Marks)
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oR.
4 a. Find (2.5) by using Newton's backward interpolation formula given that f(0) : 7.4J20,

(1) : 7.5854, f(2):1.6922, (3) : 7.8119, (4) : 7.9252. (06 Marks)

b. Find the real root of the equation xe* 2 : 0, correct to three decimal places by using
Newton Raphson method. (07 Marks)

I

c. Evaluate I# by Weddle's ru le taking seven ordinates. (07 Marks)
0-

Nlodule-3

s ,r c^r.,^ d'y--6d!+tt!I-(rv:o5 a. Solve'.4-6-+ll;-6r-- (06Nlarks)- dx' dx' tlx

b. Solve : (D2 + 7D +12)y = cosh x (07 Marks)

c. Solve'+-3+*2y=cos2x (oTMarks)

-a-
-l\0 a. Solve . (D' - 4D' + 5D - 2/y = Q (06 Marks)

: . .::':':::: :

b. Solve . 9J - 4y =cosh(2 x - l; + 3' (07 Marks)
dx'

/.\c. Solve : lD' - 4D + 3)y = sin ix.cos 2x (07 Marks)

Module-4
7 a. Form the partial.differential equation',by eliminating the arbitrary constants oa' and 'b'

z = lx2 + a.y 1y2 i b; (06 Marks)
,,.r "'i'_"

'; - J--a+'2Y =QOSZxdx' "dK," 
"

'osr

b. Form,the pa(ial differentialtEQuation by eliminat

(07 Marks)
^).)' / OZc. Solve *=sin x.sin y. given that J=-2sin y when x = 0 and z: 0 when y is an odd0*4 0y

multiple ol xl2. (07 Marks)

OR
a. Form the partial differential equation by eliminating arbitrary function 'f from the function

f{xy+ z2,x+y+z):O (06Marks)

b. Form partial di{lerential equation by eliminating arbitrary functions 'f and 'g' from the

functionz: y f(x) +x g(y) (07Marks)

A2,  -
c. Solve **z=0,giventhatwhenX:0, z:ev and %=1 . (07Marks)

dx- 0x

2 of3
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!lodule-5
9 a. A bag contains S-white and 6-red balls. Find the probability of drawing two balls of the

same colour. (06 Marks)

b, Three machines A, B, C produces 50o ,30o/o,20% of the iterns in afactory. The percentage

of defective outputs are 3, 4, 5. If an item is selected at random, what is the probability that
it is defective? What is the probability that it is for A? (07 Marks)

c. Acanhitatarget3-times in5 shots, B_ }times in5 shotsandC-3 times in4shots. They
fire a volley. What is the probability that i) two shots hit ii) atleast two shots hit?

(07 Marks)
Y.

.,,::1.1].. $S rt -..J'ij\ q' oR -&h**j"

10 a. State and prove Baye's theorem. (06 Marks)

b. State the axiomatrc definition ot probability. For any two arbitrary events A and B, prove

that P(A u B) : P(A) + P(B) P(A n B) (07 Marks)

find P(A / B) ,

(07 Marks)

" fuslll**
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Fourth Semester B.E. Degree Examination, Dec.2024lJan.2025
Applied Thermodynamics

Time: 3 hrs. Max. Marks: 100

Note: 1. Attswer any FIVE full questions, choosing ONE full questionfroru each module.
2. LIse of steam tsbles / Molar circuit / Psychrometric chart permitted.

Module-1
I a. Obtain an expression for the mean effector pressLrre for an engine operation based on air

standard Otto cycle. (08 Marks)

b. The volume of air at the beginning o1'compression in a single cylinder engine operated on

dual cycle is 0.0168 m3. The maximum pressure in the cycle is limited to 60 bar. The

pressure and temperature of the air at the beginning of the cycle are 1 bar and 27'C. Heat is

added during constant pressure process upto 3% of the stroke. Assuming cylinder diameter

as 25 cm and stroke as 30 cm find the following :

(i) Work done per cycle
(ii) Air standard efficiency of the cycle.
(iii) Power developed if the number of working cycles are 200 per minute. (12 Marks)

OR
a. Describe the phenomenon of detoxation or knocking in S.l. Engine. How can it be

(06 Marks)controlled?
b. The following observations were made during a trial of a single cylinder four stroke gas

engine having cylinder diameter of l8 cm and stroke of 24 cm.
Duration of trial = 30 min, Total N : 9000; Total number of explosion:420O;
I m.c.p : 5 bar ; Net load : 390 N ;

Effective diameter of brake wheel : 1 m ; .
Calorific value of gaseous fuelat NTP = l9 M.l/m' ;

Total fuelused at NTP = 2.4 m3 , Total air used : 36 m3 ,

Pressure of air : 120 mm of Density of air at NTP : 1.29 kglm3 ;

mercury ,

Temperature of air:17'C ; T'emperature of exhaust gases = 350'C;
Sp.Heat of exhaust gases : I Room temperature: l7'C ;

kJ/kgK :

Cooling water circulated = 80 kB, Rise in temperature of cooling water:30"C
Draw up a heat balance sheet and estimate the mechanical and indicated thermal efficiencies

of the engine take R :28J kJ/kgK. (14 Marks)

3 a. Sketch the flow diagram and corresponding temperature entropy diagram of a gas turbine

plant having 2 stage compression with intercooling, a regenerator and a 2 stage expansion

with reheating in between the stages. Mark the state points clearly on both the diagrams.

(Also description is necessary) (06 Marks)

b, ln an open cycle gas turbine plant air enters the compressor at 1 bar and 27"C. The pressure

of air after compression is 4 bar. The isentropic etTiciency of the turbine and compressor are

85% and 80% respectively. Air fuel ratio is 80 : l. Calorific value of fuel used is

42000 KI/kg. Mass flow rate of air is 2.5 kg/sec. Determine the power output from the plant

and the cycle effrciency. Assume that Cp and V to be same for both air and products of

USN
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4a.

b.

5a.

b.

18ME42

OR
Explain briefly the methods used to increase the thermal efficiency and work output of a gas
turbine power plant. (08 Marks)

In a gas turbine plant, the air at 10"C and I bar is compressed to 4bar with compression
efficiency of 80%. The air is heated in the regenerator and combustion chamber till the
temperature is raised to 700'C and during the process. the pressure falls by 0.14 bar. The air
is then expanded in the turbine and passes to regenerator which has l5o/o effectiveness and
causes a pressure drop of 0.14 bar. If the isentropic efficiency of the turbine is 85%,
determine the thermal elficiency of the plant. (12 Marks)

Module-3
Explain with the help of TS diagrams the effect of varying the boiler pressure and condenser
pressure on the performance of a simple Rankine cycle. (10 Marks)
Steam enters the turbine of a steam power plant operating on Rankine cycle at 10 bar,

300"C. The condenser pressure is 0.1 bar. The steam leaving the turbine is 90% dry.
Calculate the adiabatic efficiency of the turbine and also the cycle efficiency neglecting
pump work. (10 Marks)

OR
a. Why is Carnot cycle not practicable fbr steam power plant? Explain briefly. (06 Marks)
b. Steam at 30 bar and 350'C is supplied to a steam turbine in a practical regenerative cycle

and the steam is bled at 4 bar. The bled steam comes out as dry siturated steam and heats the
feed water in an open type f-eed water, heater to its saturated liquid state. Rest of the steam in
the turbine expands to a condenser pressure of 0.1 bar. Assuming the turbine efficiency to be
same before and afler bleeding determine.

(i) Thc turbine elficiency.
(ii) Steam quality at inlet to the condenser.
(iii) Mass flow rate of bled steam per unit mass flow rate at turbrne inlet.
(iv) Cycle eflciency. (14 Marks)

iVlodute-4
a. With the help of a neat sketch, elucidate the working of a vapour compressionrefrigeration

system with the help of TS and hs diagram. Obtain the expression for the C.O.P. and
capacity of ref igeration system (08 Marks)

b. In a Bell-Colemann cycle, environment temperature is 302 K and the refrigerant temperature
is 282 K. The pressure in the refrigerator is 1 bar and that in the cooler is 8 bar, Find the
lollowing :

(D Maximum pressLtre and temperature in the cycle.
(ii) Refrigerant effect and heat rejected per kg of air.
(iii) Net work required per kg of air
(iv) Compressor and expander swept volume per kg of air
(v) C.O.P of the cycle.
(vit q.(relativeefliciency)

Assume compression and expansion lollow the Law PVr15 = C .

2 of 3

(12 Marks)



OR
8 a. Define the following terms with respect to air conditioning :

(i) Dry bulb temperature

(i) Dry bulb temperature : 35 "C

(ii) Wet bulb temperature : 25 'C

swept and clearance volumes for the cylinder.

::::::::::::::

(ii) Wet bulb temperature
(iii) Dew point temperature
(iv) Specific humidity
(v) Relative humidity

The sling psychrometer in a laboratory test recorded the following readings:

Calculate the lollowing :

(r) Specific humidity (ir) Relative humidity
(iii) Vapour density in air. 1iv) Dew point temperature
(r) Enthalpy of mixture per kg dry air"
Take atmospheric pressure : 1.0132 bar.

9a.DefinethefollowingwithreSpeCt,"ffiringaLrCompreSSor,
(r) Isothermal efficiency
(ii) Adiabatic efficiency
liii) Mechanicalcfficicncy
(iv) Overall efficiency
(v) Volumetric efficiency

b. The following data refer to a single stage air compressor :

Atmospheric conditions : i bar and 25'C
Receiver pressure : l0 bar,
Cylinder diameter : 12 cm,
Stroke to Bore ratio is,rl],,

Clearance volume is -L of thc stroke volume.
25

Index for both the compression and expansion - 1.25.
Mechanical efficiency = 80%. if the receiver capacity is 600 liters and it takes 8 minutes to
fill the receiver till its pressure is l0 bar starting from I bar, determine

(D Actual volumetric efficiency.
(i, Mass of air compressed per second
(iii) Speed of compressor
(iv) Power input.

Assume that receiver temperature to remain at25" C throughout the filling process.
(10 Marks)

OR
10 a. What are the disadvantages of a single stage compressor? Obtain an expression for optimum

pressure ratio in case of a 2 stage reciprocating air compressor with perfect inter cooling.
Also derive an expression for minimum work for the same. (10 Marks)

b. A single acting two stage air compressor with complete inter cooling delivers 6 kg/min of air
at 15 bars pressure. Assuming an intake state of I bar and 15 "C and that of compression and
expansion processes are poly,tropic with n:1.3. Calculate the power required and
isothermal efficiency if the speed is 410 rpm. Assuming the clearance volume of L.P. and
H.P. cylinders to be 4o/o and 5oh of the respective cylinder swept volumes, calculate the

,r:, 1,,..*,,.,,,.,..:,,'"'

18M842

(10 Marks)

(10 Marks)

(10 Marks)

**{<{<*

3 of3

(10 Marks)
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(08 Marks)

(04 Marks)

(08 Marks)

Fourth Semester B.E. Degree Examinatiotq Wec.2O24/ Jan.2O25
Fluid Mechanie$.
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Note: Answer any FIVE full questions, choosing ONE full question from each module,

I a. Define the following with SI units :,,,

, tl!lii!' ,'

i$'idhtiltitiii:i"

il weight density ii) kin.*utic viscosity iii) capillarity iv) Bulk modulus.

c. A cubical block of 200 nln edge and weight 196 N is allowed to slide down an inclined
plane 20o to horizontal onwhich there is ttm nt* of oil of viscosity 2.156 x 10-3 Pa-See.

What terminal velocity will be attained by the block. It the film thickness is estimated to be

b. What is the eflect of pressure and temperature on mass density?

ir. tr; .,,,, . ,,

r: Module-2 , .r,'''., ti' 

-

a. Explain the lollowing terms :

i) Buoyancy ii) Centere of buoyancy rii) Meta centre iv) Meta centric height (06 Marks)

b. A rectangular pontoon is 5 m long, 3 m wide and 1.2 m high. The depth of immersion of the
pontoon is 0.8 m in seawater. If the centre of gravity is 0.6 m above the bottom of the
pontoon. Determine the metacentric height. The densityof sea water = 1025 Kg/ml.

(08 Marks)

c. Explain the conditions of equilibrium of submerged and floating bodies. (06 Marks)

OR
a. Explain the [ollowrng :

i) Study and unstudy flows
ii) Uniform and nonuniform flows
iii) Laminar and turbulent flows
iv) Compressible in incompressible flows. (08 Marks)

b. Derive continuity equation for 3D, flow 1br Cartesian coordinate system. (08 Marks)

,: ,,iil|l]1l

.,r,,,i,illilll1l"li,.''

1 of 3

0.025 mm.

OR
2 a. Define the following :

i) Atmospheric pressure ii) Vacuum pressure iii) Absolute pressure. (06 Marks)

b. Derive an expression for the hydrostatic force exerted on a plane surface immersed

vertically in a liquid and to locate centere of pressure. (08 Marks)

c. Find intensity of pressure required to suck fruit juice by a straw through a height of 200 mm
from a vessel in absolute scale. Take relative density of fruit juice as 1.20. (06 Marks)



c,
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Calculate the unknown velocity component so that the following velocity components
represent a possible case of incompressible flow
u: 2x2 , v : xyz, w :? (04 Marks)

Module-3
Derive Euler's equation of motion along a stream line, Also derive Bernoulli's equation
from Euler's equation of motion and list the assumptions made for deriving Bernoulli's

(10 Marks)equat ions.

A 50 mm diameter tube gradually expands to 100 mm diameter in a length of 10 m. If the
tube makes an angle of 20' in the upward direction with the horizontal. Determine the
pressure at the exist. lf the tube caries a discharge of 3.125 liters/sec and the inlet pressure
is 60kN/m2, when

i) When there is no loss of energy
ii) Loss of energy is A.2 m,flow being upwards. (10 Marks)

OR
Derive Darcy-Weisbach relation fo. nuiJntw through a pipe.

Differentiate between venturimeter and oriflce meter. (08 Marks)

Prove that the ratio of maximum velocity to average velocity for Laminar Flow between two
stationary parallel plates is 1.5. 

J - 
(08 Marks)

Module-4
Explain the terms :

i) Lift ii) Drag iii) Displacement thickness iv) Momentum thickness. (10 Marks)

A flat plate 1.5 m x 1.5 m moves at 50 kM/hr in stationary air of density 1.15 Kg/m3. If the

5a.

6a.

b.

c.

(04 Marks)

7a.

b.

coeftjcient of drag and life are 0.15 and 0.75 respectively. Determine:
i) The life lorce
iD The drag force
iii) The resultant force
iv) The power required to keep the plate in motion. (06 Marks)

c. Write a short note on boundary layer separation method to control it. (04 Marks)

OR
a. What is fundamental quantities and derived quantities with respect to dimensional analysis.

(04 Marks)

. ,i[,,,,,,::''

i) Geometric similarity ii) Kinematic similarity iii) Dy.namic similarity (06 Marks)

c' Using Buckingham's fi theorem show that discharge of a centrifugal pump is given by
. t "tl f, 

-l

Q : ND'o 
L#r' ruD'p I (ro Marks)

2 of3



9a.

b.

Module-5
Derive an expression for velocity of sound in terms of bulk modulus.

18ME43

(08 Marks)

(06 Marks)

(04 Marks)

U.

Define the following :

i) Mach number ii) Sub sonic flow iii) Sonic flow iv) Super Sonic flow. (06 Marks)

An aeroplane is flying at on height of l5 km , where the temperature is -50"C. The speed of
the plane is corresponding to M = 2.0 (Mach number). Assumrng K 1.4 and
R : 287 J/Kg" K. Find the speed of the plane. (06 Marks)

OR
10 a. Derive an expression for stagnation temperature.

b. Write a note on oblique and normal shocks.
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Time: 3 hrs. Max. Marks: 100

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

Module-l
I a. Define the following with an example ,) Kfu"*atic pair i, Kinematic chain

iii) Mechanism iv) Degree of freedom. (08 Marks)

b. Sketch and explain the following mechanisms .

i) Oscillating cylinder mechanism ii) Scotch yoke mechanism. (12 Marks)

OR
2 a. What is quick return motion mechanism? Sketch and explain crank and slotted lever

mechanism. (08 Marks)

b. With neat sketches, explain the following mechanisms :

i) Ratchet and Pawl mechanism iD Pantograph (12 Marks)

Module-2
3 a. With a simple sketch, explain Corioli's component of acceleration. (06 Marks)

b. In a four bar mechanism ABCD. The link AD is fixed and crank AB rotates at 100 rpm
clockwise. The link AB make 60o with fixed link AD. The lengths of hnk AB, BC,CD and

AD are 90, 120,120 and 180 mm respectively. Determine angular velocity of link BC and

CD by relative velocity method. (14 Marks)

OR
4 a. What is Instantaneous centre? Explain the types of instantaneous centres. (08 Marks)

b. The crank of an engine mechanism is 200 mm long and ratio of connecting rod to crank is 4.

The crank speed is 240 rpm clockwise. When the crank has turned through 45o from inner
dead centre determine the following using instantaneous centre method.

i) Angular velocity of connecting rod ii) Velocity of the slider. (12 Marks)

i\.Iodule-3
5 a. What is Loop closure? Explain loop closure equation for Four bar mechanism. (06 Marks)

b. ln a slider crank mechanism the crank and connecting rods are 150 mm and 600 mm long
respectively. The crank rotates at uniform speed of 100 rpm clockwise. When the crank

makes 30" with lDC. Find
i) Angular velocity and angular acceleration at the connecting rod.
ii) Velocity and acceleration of the slider.
Use Complex algebra method. (14 Marks)

Fourth Semester B.E. Degree Examina,t\,n; Dec.2024I J an.2025
Kinematics of MaGhines

OR
Derive Freudenstein's equation for slider crank mechanism (08 Marks)

Design a four bar mechanisms when the motions of the input and output links are governed

by a function y = 2x2 and x varies from 2 to 4 with an interval of 1. Assume 0 to vary from
40o to 120" and $ ftom 60" to 132". (12 Marks)

1 of 2

6a.
b.
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Module-4
Drawtheprofileofthecamwith30*---i',i-*,.'radiusisrotatingclockwiseandhastogive
motion to the knife edge follower with follower axis offset to the right by 10 mm. The cam lifts
the follower for 120o of cam rotation with SHM , followed by a dwell period of 60". Then the
follower returns to starting position through 90" with UARM and then dwells for the remaining
period. Stroke : 300 mm. (20 Marks)

OR
The following data relate to a cam profile which operates a reciprocating inline roller follower.
Minimum radius of the cam: 30 mm
Roller diameter: I5 mm
Stroke of the follower: 30 mm
The follower moves outward during 150'with UARM.
Dwell for next JOo

Return during next I 20" with SHM. Dwells lor the rest ofthe rotation.
Draw the cam profile if the cam rotates in clockwise. (20 Marks)

Module-5
a. What is Interference in gears? Explain in brief the methods to avoid interference. (08 Marks)
b. Two spur gears have 24 and 30 teeth of module 10 mm. 'Ihe standard addendum is 1 module

and pressure angle is 20". Determine

D Length of path o1'contact ii) Length of arc of contact iii) Contact Ratio.
(12 Marks)

a. Sketch and explain i) Simple gear tra3 ii) Reverted gear train. (06 Marks)
b. An epicyclic gear train consists of three gears A, B and C as shown in Fig. Ql(b). The

internal gear A has 72 teeth and gear C has 32 teeth. The gear B meshes with both gear A
and C and is caffied on an arm F, which rotates about the centre of gear A and C at 20 rpm.
If the gear A-is fixed determine the.speed of gears B and C using Tabular column method.

...i' .-. -. ,tiri',tifl'-,rx (14 Marks)

'' furxilr
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Fig. Q l0(b)

$JJ..LJ.

2 of2



(10 Marks)
(05 Marks)
(05 Marks)
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Fourth Semester B.E. Degree Examffia
Mechan ical Measu reme%h

;ry
Time: 3 hrs. n"l-\o,*

ffi%s

Dec.2024lJan.2025
Metrology

,,,'Max. Marks: 100

Note: Answer any FIVE full questior$gltoosing ONE full qaestio#tliom each module.
"ffi *'s i

Module- I

Explain the objectives of metrology. (06 Marks)

With neat sketches, explain material standards. (08 Marks)

Explain adjustable slip gauge. How is it different form regular slip gauge? (06 Marks)

OR
Explain the working principle of autocollimeter With a neat sketch. (08 Marks)

Three 100 mm end bars are measured on a level comparator by first wringing them together

and comparing with a 300 mm bar. There was an error of 0.03 mm and three bars together

have total error of 0.064 mm less than the standard bar. Bar A is 0.02 mm longer than bar B

and 0.025 mm longer than bar C. Determine the actual dimensions of allthe end bars.
(08 Marks)

List the range and number of pieces available in a standard set of Ml 12 slip gauge.
(04 Marks)

Module-2
Discuss unilateral and bilateral tolerance. (04 Marks)

With a neat sketch, explain hole basis and shaft basis system. (08 Marks)

A shaft of 35 t 0.004 mm is to be checked by GO-NOGO gauge. Design the required
dimension for gauge. Also. draw the diametric representation. (08 Marks)

OR
Sketch and explain the varjous types of standard tooth profile of a gear.

Write short notes on baso tangent method.
Discuss the errors produced in manufacturing of gears.

la.
b.

c.

2a.
b.

3a.
b.

c.

4a.
b.

c.

(06 Marks)
(08 Marks)
(06 Marks)
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ilIodule-4
7 a. Explain generalized measurement system with block diagram. (06 Marks)

b. Define the following terms:
i) Accuracy
ii) Precision
iii) Sensitivity
iv) Loading effect
v) I lysteresis. (10 Marks)

c. Explain the working principle of strain gauge. (04 Marks)

OR
8 a. With a neat sketch, explain thea. With a neat sketch, explain the constructi"* una working of cathode ray oscilloscope.

(10 Marks)
b. Explain electrical intermediate modifying device. (05 Marks)r -- J- a --- ---'

c. Write short notes on terminating devices. (05 Marks)

'' , Module-S ',r .

9 a. List lorce measuring devices. e*ptuin a.,y one in detail.
b. Explain the workine of McLeod sauqe.

a. Lrst torce measurng devrces. Bxplam any one m detarl. (08 Marks)
b. Explain the working of Mcleod gauge. (06 Marks)
c. Briefly explain the types of dynameters. (06 Marks)

10 a. Explain the laws of thermocouple. (08 Marks)
b. List the devices used for strain measurement. Explain any one in detail. (08 Marks)
c. Explain the method of preparation and mounting pf qtr in gauges. (04 Marks)
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