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2. (a)

(b)
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(2)

Explain the term ‘machinability’. What
does it involve? Why does titanium have
poor machinability?

What are jigs and fixtures? Explain
briefly the principle of jig and fixture
design.

What is a master production schedule?
Explain its relationship with material
planning and capacity planning.

Explain with a neat sketch the salient
features of EDM operation.

The 200 mm x 200 mm square plate as
shown in the figure below has a mass of
25 kg and is supported by three vertical
wires. Determine the tension in each
wire.

A uniform sphere of mass m and radius
r is projected along a rough horizontal
surface with a linear velocity v and no
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10.

(@)

(b)

(9)

requirements of a toolroom is 10 min

and this follows the Poisson’s

distribution. Average service time of the

storekeeper is 9 min. Determine the

following :

(i Average queue length

(i) Average length of non-empty queue

(iii) Average number of mechanics in
the system

(iv) Mean waiting time of a mechanic

(v) Average waiting time of a mechanic
who waits

Describe briefly with a neat diagram
the working principle of laser beam
machining. What are its advantages and
disadvantages?

Following data relate to an orthogonal
cutting process :

Chip length obtained = 96 mm, uncut
chip length = 240 mm, rake angle =
20 degree, depth of cut = 0:6 mm,
horizontal and vertical components of
cutting force are 2400 N and 240 N
respectively.

Determine the following :

(i) Chip thickness

(ii) Friction angle

(iii) Resultant cutting force

* Kk
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(b)

(a)

(4)

A shaft supported in bearings 16 m
apart projects 400 mm beyond bearings
at each end. It carries three pulleys cne
at each end and one at the center of its
length. The masses of the end pulleys
are 40 kg and 22 kg, and their centers
of mass are at 12 mm and 18 mm
respectively from the shaft axis. The
mass of the center pulley is 38 kg and
its center of mass is 15 mm from the
shaft axis. The pulleys are arranged
in a manner that they give static
balance. Determine the following :

(i) The relative angular position of the
pulleys

(ii) The dynamic forces developed on
the bearings when the shafts rotate
at 210 r.p.m.

A belt drive is required to transmit
10 kW from a motor running at
600 r.p.m. The belt is 12 mm thick and
has a mass density of 0-001 ma\n:bm.
Safe stress in the belt is not to exceed
25 N/mm?. Diameter of the driving
pulley is 250 mm whereas the speed of
the driven pulley is 220 r.p.m. The two
shafts are 1:25 m apart. The coefficient
of friction is 0-25. Determine the width
of the belt.
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7.

m.

(@)

(b)

(@)
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(7)

What is plasma? Explain briefly with a
neat sketch the working of Plasma Arc
Machining (PAM). Give its application.

The following equation for tool life is
given for a turning operation :

So&# X.\.o.qm x &o.wm =C

One hour tool life was obtained while
cutting at V=28 m/min; f=0-3 mm/rev
and d=2-6 mm. Calculate the tool life if
the cutting speed, feed and depth of cut
are increased by 25% individually and
also taken together.

Solve the following linear programming
problem by simplex method :

Maximize Z = 10X, +20X,

subject to the constraints

3X; +2X, <1200

2X, +6X, <1500
X, <350
X, <200

X, and X, >0
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(6)

of elasticity for the bar material. If, in
order to reduce weight whilst keeping
the external diameter constant, the bar
is bored axially to produce a cylinder of
uniform thickness, then what is the
maximum diameter of bore possible that
the maximum allowable stress is
250 MN/mm?2? The load can be
assumed to remain constant at 150 kN. 20

6. (a) A uniform cantilever is 5 m long and
carries a concentrated load of 50 kN at a
point 4 m away  from the support.
Determine the vertical deflection of the
free end of the cantilever if EI= 65 MN/
m?. How would this value change if
the same total load were applied but
uniformly distributed over the portion of
the cantilever 4 m from the support? 20

(b) A steel transmission shaft s 520 mm
long and of 60 mm external diameter.
For part of its length, it is bored to a
diameter of 30 mm and for the rest to
40 mm. Find the maximum power that
may be transmitted at a speed of
210 rev/min, if the shear stress is not
to exceed 70 MN/m?. If the angle of
twist in the length of 30 mm bore is
equal to that in the length of 40 mm
bore, find the length bored to the latter
diameter. 20
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