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Answer all the 6 (six) questions below. The distribution of marks and the CO-PO mapping are gIven
in brackets. Necessary equations, tables and charts are attached with this question

Ql.

Q2.

A furniture company is focusing on a creative product design.
i) Briefly explain the three phases of the creative design.

ii) Describe the morphological design phases for the product development.

lluman Factors involves the study of the interplay between humans, machines, and [4+10+5+61
their surrounding environment. (C023 P02)

i) Dctenninc thc importance of human factor in the design of a product.

ii) Describe different forms of human factors.
iii) State the characteristics of environmentally responsible designs.

iv) Analyze different types of mental blocks that restricts the thinking

capability of a designel

ISO standards are internationally agreed by experts. Think of them as a formula l8+10+71

that describes the best way of doing something. (C029 P02)

i) Discuss several reasons of widely adaptation of ISO standards.

ii) Describe the fundamental quality management principles of ISO 9001

standard

iii) Define PDCA cycle based on the quality system clauses of ISO 9001.

15+201

(C02, P02)

Q3.

Q4. (a) Draw a schematic representation of engineering vs true stress-strain curves and

identify different points/regions of those curves.

(b) Given that the plane stresses a, = 90 MPa, q = 190 MPa, and h-y = 80 MPa.

i) Calculate the centre and radius of the Mohr’s circle.
ii) Draw a schematic representation of the Mohr’s circle and identifY the

points of the principal normal and shear stresses in the x-Y plane. Do not

need to draw the circle accurately and find the values of principal stresses.

(c) An electric motor transmits100 kW to a gear box through a 50-mm-diameter and 1151

2.5-m-long solid steel shaft that transmits shock energy of 100 Nm. Find the (COl9 POI)
maximum instantaneous stress and the elongation. Also, find the torque

15]

(COI, POI)
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transmitted through the shaH that rotates at 1000 rpm and the angulaf to[sion of

the shah. Take bulk modulus, K= 175 GPa and Poisson’s ratio, # = 0.3

Q5. (a) Determine the shear force diagram and bending moment diagram for the followlng
simply supported beam as shown in Figure 7.

1101

(COI, POI)

Figure 7

(b) A hollow shan) as shown in Figure 2, is subjected to a bending load of 3 kN9 pure 1151

t,.,q„, ',f IOOO N_m ,„d ,. ,*i,I p„lli„g f„,, ,f 15 k N. Calculate the stresses at (COI, PC)1 )

A and B.

I„
:III: :–--- ii)-Ii;Ii ;;ii- - - ii:TtiILiI- -

-–-----t------–-- - - -- --–-

3k:\’

1 Sk\

1 (>00 N-nI

25(J lvn1 -

Figure 2

Q6. The cantilever rod shown in Figure 3 carries a downward load F that varies from
2000 to 4000 N. The rod has a machined surface finish everYwhere except the

shoulder area9 where a grinding operatIon has been performed to improve the

fatigue resistance of the rod. Using a 98.5% probability of survival and the
(,.JOOdman line the Soderberg line and the Gerber line9 determine the safety factol

for infinite life if the rod is made from annealed AISI 1040 steel. Take a SIze

factor of 0.85 and no thermal or miscellaneous effects.
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Maximum and minimum principal stresses

.,: = ?' +h=J Resilience
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Table 1 : Mechanical PropertIes of Selected Carbon Steels

Endurance limit for steels,

Upper limit : for bending> S= = 0.5&;
for axial loads, S= = 0.45j,;
for torsion, Sf _ 0.295„.

Table 2: Surface fInish factor

jE:1 :3:1:e : t::j JI::=f: Vii:ITE : : rp I ; pqII; k; frf:4 :/ 1 ) q + I

Surface finish factor: kj = eSl,
Size factor

1. .__ f 1 dSS mm
- – \ 1- lt;gd–u 11: 8 mm < d $ 250 mm

Temperature factor: kf = _S- I-
) ut . It-f
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Use these values with bending and axial loads

Use these values with torsIon
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