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Attempt all questions.
Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
English version is considered to be Authentic
SECTION (A)
THEORY OF MACHINE

(@) Define the following terms.

(i)Kinematic link (ii) Lower pair (iii) Kinetics (iv) Closed pair.
(b)  Give the difference between Machine and Mechanism.
(c) Classify gears and explain any one in brief with suitable sketch.

(a) Draw the cam profile for the cam operating a knife edge follower
from the following data.
The follower rises with S.H.M. for 90° rotation of cam.
The follower dwells at the highest position. for 60° rotation of cam.
The follower falls with S.H.M. for 120° rotation of cam.
The follower remains at the bottom for the remaining period.
Lift of follower = 45 mm.
Least radius of cam =40 mm.
The cam rotates at uniform speed of 360 rpm in clockwise direction.
(b)  Give the difference between flywheel and governor and list the
functions of flywheel.
OR
(b)  The turning moment diagram for a multi cylinder engine is given as
per below scale:
Crank angle : Imm =2°
Turning moment : I1mm = 4500 Nm
The areas showing torque above and below the average torque line is
as follow 300, 224, 230, 110, 230, 235 and 165 mm? Speed of
engine is 240 revolutions per minute. Find the mass of flywheel.
Radius of gyration of flywheel is 1m and also assume maximum
fluctuation of speed as 2.8 %.

(@) Crank of a slider crank mechanism is rotating in clockwise direction
with 300 rpm. Length of crank and connecting rod is 100 mm and
500 mm respectively. If a crank makes an angle of 45 ° from inner
dead center than with the help of “Kleins Construction” method find
velocity and acceleration of the midpoint of connecting rod.

(b)  Write the laws for bellow listed terms.

(1) Static friction (ii) Dry friction (iii) Fluid friction
OR

(@) For a single plate clutch derive the formula for frictional torque and

power transmission considering uniform wear and uniform pressure.
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Derive an expression for centrifugal tension T¢ = mv? in flat belt
drive. Where m = mass of belt per meter length, v = belt speed in
m/s
SECTION (B)
STRENGTH OF MATERIAL

Define the following terms.
(1) Poisson’s ratio (ii) Elasticity (iii) Lateral strain (iv) Stress
(v) Point of contra flexure (vi) Neutral axis (vii) Deflection
Find change in length of the bar shown in Fig 1. The diameter of bar
is 25 mm. Take E = 2.10 x 10° N/mm”.
OR

Draw and explain the “Stress Strain Curve‘‘diagram. Also plot and
define important points on it.

(1) Explain the Shear Force and Bending Moment.

(i1) Explain the Parallel Axis Theorem

Draw the shear stress distribution diagram for bellow given sections
(1) T section (ii) L section (iii) Hollow rectangle section
(iv) circular section (v) C section (vi) I section
(vii) Hollow circular section
Draw the Shear Force and Bending Moment diagram for the beam
shown in Fig 2.

OR

Find Ixx and Iyy for the diagram given in Fig 3.

A simply supported beam of span 5 m is subjected to an U.D.L. of
30 KN /m for a length of 3 m from it’s right support. Point loads of
40 KN and 50 KN are acting at 1.5 m and 4 m distance from its right
support respectively. Draw S.F and B.M diagram.

Explain the bellow given terms.

(1) Moment of Inertia (ii) Section Modulus

(i1) Radius of Gyration
A simply supported beam of span 4 m carries a uniform distributed
load of 30 KN/m over entire span. Considering E = 2.1 x 10> N/mm?
and I=2x 10’ mm". Find maximum slope and deflection.

OR

A shaft with diameter of 60 mm rotates at a speed of 200 RPM.
Calculate the power transmitted by the shaft, if maximum
permissible shear stress is 80 MPa.

Write the types of springs and explain any one by neat sketch.
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SECTION (B)
STRENGTH OF MATERIAL
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