
Program: B. Sc. Engg. (IPE)
Semester: 7th

/ Date: 05 December 2023

Time: 01.30 pm to 04.30 pm

ISLAMIC UNIVERSITY OF TECHNOLOGY (IUT)
ORGANISATION OF ISLAMI(' COOPERATION (OIC)

DEPARTMENT OF MECHANICAL AND PRODUCTION EN(,INEERING

Semester Final Examination
Course Number: IPE 4709
Course Title: Product Design II

Winter Semester: 2022-2023
Full Marks: 150

Time: 3 hours

This is an open book examination. Only a fresh coPY of the book “Fundamentals of Machlne
Elements by S. R. Schmid” is allowed in the examination hall.
Answer all the 6 (six) questions below. The distribution of marks and the CO-PO mapping are glven
in brackets.

Ql. (a) There are products Ap B and C in the product portfolio, as shown in Figure 1. 1SI
With the help of Boston matrix, analyze the importance of balancing the (C03, PC)2)

portfolio at points 1 and 2
Sales

(2)(1)

Time

Figure /

(b) Mention any five limitations of Boston matrix for the products in Figure 1. [7.51

(C03, P02)

(c) Briefly describe the strategies need to be applied in the different stages of the [12-5l_

product life cycle. (CC)3’ P02)

Q2. (a) Consider the probability density function (PDF) given bY
1201

(C02, PO 1 )

/(t) = 0.00285t , o s t $ 70

Calculate the R( 14)> the MTTF, the median time and the BI 75 life. Find the

probability that a failure will occur after the fifth Year.

(b) State any five main reasons for system failure.
151

(C02, PO 1)
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Q3. (a) Show the relationships between marginal cost and different average costs in a

figure and briefly explain the behavior of the costs.

(b) Consider a Pizza selling restaurant, which only sells pepperoni pizza. The

expenses of the restaurant per month are shown below.

17]

(C02, POI )

1lo1

(C02, PO 1)

General Labor $1,500

$3,000

5200

Flour

Yeast

Water

$0.50

SO.OS

$0.01

Rent

Insurance

Advertising $500 Cheese $3.00

Utilities $450 Pepperoni $2.00

If the owner sells 350 pizzas/week at $10.50 each, what will be the profit or
loss at the end of the month? What will be the break-even units/week?

(c) The variable cost and the total revenue follow non-linear functions. There are [61

two break-even points within the Q time. Draw the break-even analysis graph (C029 P02)

and show the profitable range within the graph

Q4. The rotating solid steel shaft is simply supported by bearings at points B and
C and is driven by a gear (not shown) which meshes with the spur gear at
D, which has a 150-mm pitch diameter (Figure 2). The force F from the
drive gear acts at a pressure angle of 20'. The shaft transmits a torque to
point ,4 of TH = 340 N-m. The shaft is machined from steel with Sy = 420

MPa and Sut = 560 MPa. Assume there is no notch that can produce a stress
concentration. Using a factor of safety of 2.5, determine the minimum
allowable diameter of the 250-mm section of the shaft based on (i) a static
yield analysis using the distortion energy theory and (#) a fatigue-failure
analysis. Assume there is no notch that can produce a stress concentration.
Also, provide a free-body diagram as well as moment and torque diagrams.

1251

(C03, P03)

Figure 2
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