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Question One 10 Marks,

1. The ability of a material to absorb ener y in the elastic range of stress is ...
(a) Stiffness \ (b) Strength f (c) Toughness ’ @Resilience

2. The maximum shear stress occurs on a plane making an angle of ... with part axis.
(a)0° ) 45° c 90° (d) otherwise

3. If a part is subjected to double shear stress, there is (are) ... shear plane(s).
(@)1 ®2 (c)3 (d) otherwise

4. For a bar restrained by fixed supports from both sides, if the temperature is
decreased by a certain amount, the bar is subjected to ... stress.

(@ Tensile (b) Compressive :
Thermal Thermal (c) Shear | (d)Combined
I ;

5. The factor of safety is defined as the ratio between ultimate strength fto ......

(2) Tensx]»e (b)Yield Strength @ Allowable (d) otherwise

strength stress
l P

Question Two (15 Marks)

A uniform concrete slab of total weight W is to be attached, as shown in Fig. 1, to two rods whose lower

ends are on the same level. Determine the ratio of the areas of the rods so that the slab will remain level.

Figure P-215
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F =10+ 10°psi " L=6f
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l Total Wetght = W %
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Fig. 1
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Question Three (10 Marks)

Determine the maximum torque that can be applied to a hollow circular steel shaft of 100-mm ourside
diameter and an 80-mm inside diameter without exceeding a shearing stress of 60 MPa or a twist of 0.5
deg/m. Use G = 83 GPa.

Question Four (15 Marks)

A single horizontal force P of 150 Ib magnitude is applied to
end D of lever ABD as shown in Fig. 2. Determine (a) the
normal and shearing stresses on an element at point H having

sides parallel to the x and y axes, (b) the principal planes and

principal stresses at the point H.

CGvod Luck
SIr. KNoha Sfouda
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Question Two

1.5— Hr?l ks

A uniform concrete slab of total weight W is to be attached. as shown in F ig. P-215,
to two rods whose lower ends are on the same level. Determine the ratio of the areas
of the rods so that the slab will remain level.

Figure P-215

Aluminum
E =10 1”5DSi
L=4ft

L

Total Weight = W

>«
3ft

Solution
E:’l!", prowes “

612, — 21 =0

P, =11

YAlL, =10
6+, =4n

Py = %”"'
6"( - huf

=[5

AE |, — AE |,

AW (6 < 12) _ 217 (4 % 12)
A, (29 x 106) A, (10 < 108)

Aa W< 12)(20 x 109
Au LW (6 < 12)(10 x 106)

— = 3.867
At answer

6 ft

®

H Steel
E =29« 1()6ps|'
L=6ft

1ft

A
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Question Three

Determine th.e maximum torque that can be applied to a hollow circular steel shaft of
10()'!1"!"1 outside diameter and an 80-mm inside diameter without exceeding a
shearing stress of 60 MPa or a twist of 0.5 deg/m. Use G = 83 GPa.

Solution
Based on maximum allowable shearing stress:
~ 161D
ear - (U’l _ (14)

60 _ L6T(100)
(100 — 80

Based on maximum allowable angle of twist:

o LL
- JG

T(1000)

().56'(?:): AT
180/ La(100% — 80%)(83000) @

=4 19828297 N -mm

T =4 198,28 N 11

Use the smaller torque, T =4 198.28 N-m. answer
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