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A slider-crank mechanism with crank radius 60 mm and connecting rod

length 240 mm is shown in Figure 1(a). The crank is rotating with a
uniform angular speed of 10 rad/s, counterclockwise. For the given

configuration, determine the speed of the slider. A and B in Figure 1(a)
are at the same horizontal level.
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In a complex two-dimensional stress system, the maximum and
minimum principal stresses are found to be 160 MPa tensile and 80 MPa
compressive. The material elastic limit is 300 MPa in a simple tension
test. Find factor of safety using the following theories :

(i) Maximum principal stress theory

(ii) Maximum shear stress theory

(iii) Maximum distortion energy theory

L A-FMCHE 2

U urg fored A we o 70 ¥ 9@ fa 1(o) F i
300N,200Nqégoonm§f%m;ﬁm bl

=

y
7

ST et P 7y whomt 1 Hif | | P A for 5 T

10 500N
7 1(c)
A pipe with external forces is shown in Figure 1(c). The loads 300 N,
200 N, al.ad 900 N are acting at the centres of pipe sections as shown in the
figure. Find the resultant of force system at point A shown in the £ . IC
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Figure 1(c)
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Compare thermosetting and thermoplastic types of plastics in terms of
properties, response to heating and applications.
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Two meshing spur gears with pressure angle of the involute teeth being 2:)) Wﬁ::ﬁ“‘ﬁ e

20° have addendum equal to one module. The pinion has 14 teeth and -
the largergearhas54teeth.Do%theintaerferenceoccur?Ifitoccurs,
what should be the change in the pressure angle in order to eliminate

The cranks of a three-cylinder single acting engine are set equally at
120°. The engine speed is 540 rpm. The turning moment diagram for

interference ? Take standard module = 10 mm. 10 each cylinder is a triangle for the power stroke with a maximum torque
' of 100 Nm at 60° after dead-centre of the corresponding crank. On the
. turn stroke, the to i ibl ;
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coefficient of fluctuation of speed if the flywheel has a mass of
-5 kg with a radius of gyration of 65 mm
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A 20 mm diameter shaft is subjected to a torque of 80 Nm and a

-

downward bending moment of 100 Nm at the centre. Draw the state of
stress on the bottom surface of the shaft at the centre and find principal

stresses and shear stress at the centre of the bottom surface. What is the
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goefficient of fluctuation of energy
aximum angular acceleration of the flywheel

A thin cylinder of diameter 200 mm and length 1000 mm is subjected to
an internal pressure of 10 MPa. The allowable stress of the material is
200 MPa and Young’s modulus is 200 GPa. Determine the thickness,

shape with atomic radius B 15 hoop and longitudinal strai.nsuider ?e‘j%e\n pressure.k;:_: Gt iy 10
‘:@ s/ 28 2o
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span together with a concentrated load of 400 N at the extreme left. The
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The supports are so chosen, that each support carries half the total load.
Draw the shear force and bending moment diagrams after obtaining the
maximum bending moment and points of contraflexure.
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In a Hartnell governor, the lengths of ball and roller arms of the bell
crank lever are 100 mm and 80 mm respectively. Each ball has a mass of
15 kg The extreme radii of rotation of the balls are 90 mm and 140 mm.
The minimum equilibrium speed is 840 rpm and the maximum
equilibrium speed is 5% greater than this. Assuming the sleeve to be of
determine :

(i) Spring stiffness

@ Initial compression of the central spring

(iii) Equilibrium speed corresponding to tadiug of rotation of 130 mm
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mass and neglecting friion and obliquity of arms,
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An automobile weighing 15 kN is moving at a speed of 100 km per hour-
The dynamic coefficient of friction between the rubber tyre and concrete
road is 0-60. When the driver jams on his brakes, the car goes into skid
in the direction of motion. What is the distance the car will move before
it comes to rest when
(i) theroadis flat,
(ii) the road is 7° upward inclination,
(iii) the road is 7° downward inclination ?
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Explain the principle of annealing with the help of Continuous Cooling
Transformation (CCT) diagram. Write the purpose and applications of
annealing heat treatment.
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A shaft carries four masses A, B, C and D which are in complete balance.
Masses C and D make angles of 90° and 210° respectively with that of
mass B in the counterclockwise direction. The rotating masses A, B, C
and D can be assumed to be concentrated at radii of 360 mm, 480 mm,
240 mm and 300 mm respectively. The masses B, C and D are 15 kg,
25 kg and 20 kg respectively and the planes containing B and C are
300 mm apart. Determine the following :

(i) Mass A and its angular position

(ii) Positions of planes A and D
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An HSS drill during its life can drill 150 through holes in a 10 mm thick
brass plate at a drill speed of 400 rpm. Another drill of same type can
make only 75 holes when the drill speed is increased to 600 rpm. How
many holes will be produced by another drill of same type if its speed is
raised to 800 rpm ? Take the feed in all the cases as same.

yiaféra arg 3 deeT (SMAW) Soisgls T faeiw & e fafw |

Write the functions of coating on Shielded Metal Arc Welding (SMAW)
electrode. ;

g1 AT F wed # gwar S @He 9 AW % o fawmard gfe @
wiien 3 & ge H = A | '
Discuss the Expansionist strategy and Wait-and-See strategy for
capacity timing and sizing concerning the capacity planning.
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A product is to be processed from its raw/form to finished form through a
number of workstations. The production lead time is given as 3 days.
The daily demand requirement is 500 units. Safety stock.is required for
one day. Container’s capacity is 400 unm Determine the number of
Kanbans (containers) required. 5
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Derive the expression for Reorder point when demand is variable and
lead time is constant. Suppose the average demand is 18 units per week
with a standard deviation of 5 units. The lead time is constant at
2 weeks. Determine the safety stock and reorder point if management
wants a 95% customer service level. (Refer Standard Normal
Distribution table given on the last page)
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During turning of a steel rod of 100 mm diameter, at a speed of 600 rpm
feed of 0-32 mm/rev and 3 mm depth of cut by a tool of the following,
gef)m.etry : inclination angle 0°, orthogonal rake angle — 12°, and
principal cutting edge angle (¢) 6;)°, the following have been observ:ad 3

Main cutting force component P, =1000N
200 N R
0-75 mm

Using Merchant’s theory, determine the force along the rake surface F
force acting perpendicular to-the rake surface N » coefficient of friction’
between the chip-tool interface, shear force Fy and cuttin i
consumption. Power consumption due to feed motion may be lleg?ec;t)zd.

Radial cutting force component Py
Chip thickness
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State the sequence and purpose of different types of rolling passes,
used for rolling flats and plates.
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A steel plate of 200 mm width and 30 mm thickness is rolled using
two-stand rolling mill where diameter of each roller is 400 mm.
Rolling is performed at 60 rev/min of roll speed to reduce thickness
of steel strip from 30 mm to 26 mm. Average flow stress of metal

during rolling is expressed by
K"
= 1+n

where

n = strain hardening coefficient

K = strength coefficient, MPa

€ = true strain
Consider strength coefficient of metal (K) is 300 MPa and strain
hardening coefficient (n) is 0-2 and coefficient of friction between
strip and roll during rolling is 0-15.
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Q7.

()

(a)

Calculate -

(D Draft jn mm
(I  Maximyum achievable draft for above condition of rolling v
(I Average flow stress in MPa

(IV) " Rolling force in Newton

(Neglect al] other possibilities related to rolling)

15

TR YU % gy #f 9 U ME (Walter A Shewhm),m‘
T (W. Edwards Deming), 8% TH. 3XH (Joseph M. Juran), .
STE (Philip B. Crosby), 3 %. sshemar (K. Ishikawa) % drrem fAfRag |

Write the contributions of Walter A. Shewhart, W. Edwards Deming,
Joseph M. Juran, Philip B. Crosby, and K. Ishikawa in the area of
quality management. : 10
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A firm has identified four operations, which are to be conducted in
succession for an order to be processed. The tolerance and mean time of
each operation are given in the following table. Tolerance is independent
of each other and the time is normally distributed.

A :
Operation | Mean Time (hours) | Tolerance (hours)
1 7 7106
2 5 5+06
3 9 9108
4 6 6103

(i) Find the natural tolerance limits for order completion time. |

(ii) If the company sets a goal of 27-5 hours, what proportion of the
orders will fail to satisfy the goal ?

(1) Find an appropriate capability index and comment.

(iv) Using a technique, management has improved the operation 3 to a
mean time of 8 hours. What proportion of the orders will now meet
the goal ?

(Use Standard Normal Distribution table given on the last page)
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SAR JqcTeydr frerear Frepear
X 70 60 45
Y 60 45 90
Z ] 55 95 50
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(i) 10

(ii) Discuss the factors influencing the facility location selection.
ii

For €Xpansion of a car manufacturing plant, three new 1
are to be congidered based on three factors :
Avallabﬂity of labour, Proximity to the suppliers, and Proxi
the Mmarketg

The Weightage of these factors are given as 40%, 35%,
Tespectively. The rating (on 100-point scale) of the locations
these factors are given in the following table :

Locatioy | Availability of | Proximity to Proximity to
labour the suppliers the markets
X 70 60 45
Y 60 45 90
Lz 55 9 50
Find the best and worst location for the new plant. 10
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Spot welding of two steel sheets each of 1 mm thickness is performed

using 20,000 A welding current supplied for 0-15 seconds. Assume that :

(i) interface cpntact resistance is 200 micro-ohms,

(i) heat required for melting unit volume of steel is 10 J/mm3, anq

(iii) only 60% of heat generated is used for melting of metal at the
interface.

Calculate : 10

(I) Heat generated, J

(I) Volume of the weld nugget, mm3
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Discuss the mechanism of material removal in ultrasonic
machining. 10
What are the different parameters affecting the material removal
rate in ultrasonic machining ? Show the variation of material

removal rate with respect to these parameters using suitable
schematic. 10

wnafl-geht %e % ABC, VED 3 SDE wfisw Y fydwmn i |

@ Wi 9 (W) s At s 3 Aefafea feo
Tfs T wd oI A I AL
SFWE A, B C AR # wfiga Hifr |
A PIT # | TS @i | arrased (3)
XA-101 400 4-00
XA-102 300 5-00
XA-103 120 300
XA-104 80 2:00
XA-105 50 2:50
XA-106 40 150
XA-107 20 2:20
XA-108 15 3200
XA-109 8 51-80
XA-110 6 42:00
XA-111 5 3-00
14

()  Discuss the ABC, VED and SDE classification of inventory items. 10

(i) A plastic moulding company provides the following details of
various products in terms of annual demand and unit cost.

Classify the products in A, B and C categories. 10
Item Code # | Annual Demand | Cost/Unit (%)

—
XA-101 400 4-00
XA-102 300 5-00
XA-103 120 3-00
XA-104 80 2-00
XA-105 50 2:50
XA-106 40 150
XA-107 20 2:20
XA-108 15 3200 |
XA-109 8 5180 |
XA-110 6 42-00
XA-111 5 3-00

k(/w/mmaawﬁmaﬁmaﬂﬁ(@ﬁﬁ)%sfmﬁﬁﬁqﬁﬁﬁéw
ﬁmlmmﬂmﬁmw(ﬁ&h)%mmaﬁwﬁmaﬁ
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Discuss the various steps used in sourcing of a product or service. Also,
mention the name of the factors influencing the sourcing decision. 10
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