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SECTION A (Total: 100 marks)

INSTRUCTION: Answer FOUR (4) questions ONLY.
Please use the answer booklet provided.

Question 1

Fracture mechanics can be simply defined as study of the propagation of cracks in
materials.

(a) Briefly elaborate further based on the abovementioned sentence (13 Marks)
(b) From your opinion, why is Fracture Mechanics vital in engineering field as apart of

Strength of the Material? ' (4 Marks)

(c) Discuss about the tangentially and perpendicular cracks (6 Marks)

(d) Compare Fracture Toughness and Fracture Strength (2 Marks)
Question 2

The mechanical propertiés of the metals are those which are associated with the ability of
the material to resist mechanical forces and load.

(a) In your own words, please discuss material properties as below
i. Strength
ii. Elastictiy
iii. Plastictiy
iv.  Ductility
v. Brittleness
vi. Stiffness

(18 Marks)
(b) With the aid of an atomic stucture diagram, explain the shear in the plastic region
: (7 Marks)
Question 3
Design errors is a critical in an engineering field to it can lead to a catastrophe events.
(a) What can be categorised as Design Errors? . (10 Marks)
(b) Briefly discuss the general cases of failures other than Design Errors with an
example (15 Marks)
Question 4

Overload can happen in many ways
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(a) Elaborate the reason why bending occurs and discuss what can cause bending
overload (10 Marks)
(b) How can Torsional Overload or Failue can be prevented?
(15 Marks)

Question 5

Fatigue testing is used to determine how many load cycles a material can sustain or the
failure load level for a given number of cycles.

(a) Briefly discuss what is the different of High Cycles and Low Cycles fatigue test
(9 Marks)

(b) Fatigue can fail at any given stress level. What is the factors of fatigue failure can be
extracted from the Figure 1

(6 Marks)
(c) Describe the material A and B based on its fatigue test resuls shown in the Figure 1
below
(10 Marks)
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END OF QUESTION PAPER
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