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ions belo f marks and the CO-PO mapping are given
i brackets, Nocessary cquations, {ables and charts are atached with this question.

QL. A fumiture company s focusing on a creative product design. (5+20]
i) Briefly explain the three phases of the creative design. (€02, P02)
ii) Describe the ign phases for the product devel
Q. iy of the interplay b hines, and (4+10+5+6]
their surrounding environment. (€02, PO2)

i) Determine the importance of human factor in the design of a product
i) Describe different forms of human factors.
i) i

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

Q3. 15O standards are internationally agreed by experts. Think of them as a formula  [8+10+7)
that deseribes the best way of doing something. (€02, PO2)
i) Discuss several reasons of widely adaptation of ISO standards.
i) Describe the fundamental quality management principles of 1SO 9001
standard.
i) Define PDCA cyele based on the quality system clauses of IS0 9001

Q4. (8) Draw a schematic representation of engineering vs true stress-sirain curves and (5]
identify different points/regions of those curves. (co1, o1y

(b) Given that the plane stresses o, = 90 MPa, o, = 190 MPa, and t, = 80 MPa. 1s)
i) Caleulate the centre and radius of the Mohr's circle (co1, o1y

ii) Draw a schematic representation of the Mohr’s circle and identify the
points of the principal normal and shear stresses in the X- plane. Do not

(&) An electric motor transmits100 kW to a gear box through a S0-mm-diameter and  [15]
2.5-m-long solid stecl shaft that transmits shock energy of 100 Nm. Find the (CO1,PO1)

maximum  instantancous stress and the elongation. Also, find the torque
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transmitted through the shaft that rotates st 1000 rpm and the angular torsion of

the shaft. Take bulk modulus, K = 175 GPa and Poisson’s ratio, 1= 0.3.
Q5. (a) Determine the shear force diagram and bending moment diagram forthe following  [10]
simply supported beam as shown in Figure 1. (co1, POy

mioum o
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Figure 1
(5) A ollow shaft, a shown in Figure 2, i subjected o a bending load of 3 KN, pure [15]
forque of 1000 Nom and an axial pullng forceof 15 k N, Calculae th stresses at_(COI, POI)
AandB
B
|
"
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00
Figure 2
Q6. The cantilever rod shown in Figure 3 carres a downward load F that vrics from 2]

2000 to 4000 N. The rod has a machined surface finish everywhere except the (CO1, PO1)
shoulder arca, where a grinding operation has been performed o improve the

fatigue resistance of the rod. Using a 98.5% probability of survival and the

Goodman line, the Soderberg line and the Gerber line, determin the safety factor
for infinite life if the rod is made from anncaled AISI 1040 stecl. Take a size
Factor of 0.85 and no thermal or miscellancous effects.

Figure 3
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Masimum and minimum princpal stresses
s e Resilience
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Table I Mechanical Propertes of elcted Carbon Seels
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Cold Drawn
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Table 2. Surfacefinish factor
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