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QUESTION | (15 i)
(Ta) Two parallel walls 6 apit are stayed togethier by o steel ol 25 mm diameter passing thionugh
metal plates and nuts at each end, The ot are ghitened well whien e o ig il o lemgenitine
OF 100°C, Determine the stress and strain in e vod when e temperture fills down o 60"C i,
i theends donot yield
i the ends yield by 1, Take 1= 200 Gl and o= 12 5 10K
(W ik
(b) Considering a bar of Length (1), Cross-sectonal arei (Ay, Young modulus (1) and a1
welght (W) s as shown i Figare Q1 Show thit e chinge o lengil (81) — WEZEAL (7 miks)
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Figare Q1 Bar under loading,

QUESTION 2 (15 Marks)

(a) A flat steel bar 200 mm # 20 num = & i s placed between two alombnum biars 200 mim x 20
mm x 6 mm 50 as (o form o composite bir ns shown in Vigare O2, AN e iee bins are
fastened together at room temperature, Find the stresses in ench bine where the temperatine of
the whole assembly is rised through 50 * C, Assume 15, = 2000000, Vi = 80 CPa; expansion
(er) = 12 % 10°°C; Coelficient of linear expansion (ay) =24 % 10" (!,
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Figure Q2: Compaosite bar of Aluminum and Stee

(b) Define the following terms, stating the appropriate equations:
i, Stress
iil,  Strain
iii.  Hooke's Law
iv.  Modulug of Llasticity
v.  Thermal Stress
vi,  Bending Moment (6 mirky)
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QUESTION 3 (15 marks)
For the bar shown in Figure Q3, calculate the reaction produced by the lower support on the

bar. Take E = 200 GN/mm? Find also the stresses in the bar. (8 marks)
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Figure Q3: Bar subjected to reaction forces and stresses

n of strain energy to impact loads involves a series of mathematical equations
leading to the quadratic equation (In terms of stress): ALa? — 2WLag — 2WEh=0. If the
terms have their usual notations, obtain/derive valid solution of the equation above.

(7 Marks)

The applicatio

QUESTION 4 (15 marks)
Draw the shear force and bending moment diagrams for the single side overhanging beam

subjected to loading as shown in Figure Q4. Determine the absolute maximum bending
moment and shear forces. Also show the shear force and bending moment diagrams.

(7 Marks)
10 KN/m 2 KN 5 KN
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Figure Q4: Single side overhanging beam subjected to loading

With the aid of diagrams, explain the following types of beams:
i.  Cantilever beam
ii.  Simply supported beam
iii.  Overhanging beam

iv.  Continuous beam (8 marks)



QUESTION 5 (15 Marks)

(a) Draw the shear force and bending moment diagrams of a simply supponed beam of length 7m
carrying a uniformly distributed load as shown in Figure Q3. (9 marks)
1/9 KN/m , 5 KN/m
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Figure Q5: Simply supported beam of length 7m

(b) With the aid of diagrams, eprain the following types of load on a beam structure
i.  Concentrated or Point Load
ii.  Uniformly Distributed Load

iii.  Uniformly Varying Load. (6 marks)
QUESTION 6 (15 marks)
(a) Draw the shear force and bending moment diagrams for the beam AB shown in Fig Q6.(7 marks)
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Figure Q6: Beam AB subjected to loadings

(b) Explain the following terms in relation to internal and external forces; force acting on the
body and the direction of supports:
i.  Free body diagrams
ii. Principle of Transmissibility (8 marks)



