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1. (30%) Please choose the best answer for each of the following multiple-choice questions. (45 ARE kiRi=rg -
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(1) (6%) A 15-mm-thick aluminum plate [E = 70 GPa; v = 0.33 ]is subjected to the stresses shown in the
figure. Determine the change in length of vertical side AB. '

0.84 mm

1.11 mm

1.63 mm

2.34 mm

2.86 mm

120 MPa

moowp

(2) (6%) A rigid beam ABCD is supported by bar (1) and (2) as shown in the figure. Assume that there is
no strain in the vertical bars before load P is applied. After load P is applied, the normal strain rod (1)is
1,200 ym/m. Determine the normal strain in rod (2).

950 um/m

1150 ym/m

1200 um/m

1350 um/m

1500 yum/m

moQwp

(3) (6%) Continue with Question 1.(2). If the normal strain in each bar must not exceed 1,500 um/m,
determine the magnitude of the maximum allowable vertical deflection of the rigid beam at D.

1.30 mm

1.36 mm

1.46 mm

1.52 mm

1.55 mm

Hoowy
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(4) (6%) A motor supplies 40 kW at 800 rpm to gear A of the drive system shown in the figure. Shaft (1) is
a solid 60-mm-diameter aluminum shaft [G = 28 GPa] with a length of L; = 750 mm. Shaft (2) is a
solid 40-mm-diameter steel shaft [G = 80 GPa] with a length of L, = 400 mm. Shaft (1) and (2) are
connected at flange C, and the bearings shown permit free rotation of the shaft. Determine the rotation
angle of gear D with respect to gear B.

0.02 rad

0.06 rad

0.10 rad

0.12 rad

0.15 rad

mo oWy

72 teeth

24 teeth

(5) (6%) The composite shaft shown consists of a stainless-steel tube (1) and a brass tube (2) connected at
flange B, securely attached to rigid supports at A and C. Stainless steel tube (1) has an outside diameter
of 30 mm, a wall thickness of 5 mm, a length of L, = 400 mm, and a shear modulus of 80 GPa. Brass
tube (2) has an outside diameter of 50 mm, a wall thickness of 8 mm, and a length of L, =200 mm,
and a shear modulus of 40 GPa. If a concentrated torque of Tz = 5 kNm is applied to flange B,
determine the torque magnitude in tube (1).

322 Nm

376 Nm

420 Nm

476 Nm

584 Nm

moawp
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2. (20%) A beam supports the loading shown. The moment of inertia of the beam is I = 300 x 10° mm*, and
the modulus of elasticity is E = 200 GPa.
(1) (10%) Determine the angle of the rotation 6c at C.
(2) (10%) Determine the deflection at the right end D of the beam.

400kN

~ 40kN/m

3. (20%) A hollow cylinder is 300 mm in outer diameter and 250 mm in inner diameter. The forces acting on the
cylinder are as follows: the tensile force F = 80 kN, the torque T = 5 kKN-m, and the bending moment M =
3 kN-'m.
(1) (5%) Calculate the stress caused by the tensile force F.
(2) (5%) Calculate the stress caused by the applied torque T.
(3) (5%) Calculate the stress caused by the bending moment M.
(4) (5%) Calculate the normal stress gy, in the hollow cylinder.




503102 2 4 ®# 4 =7

BAIEBHARRE |4 REERALHBALARS
RATER  MBIRARTHET A
#t B:H#ANR

(B3R 1005 FASEBELIRERENEKFES )

4. (10%) The stresses on an element are gy = 60 MPa, and 7,,, = 50 MPa.
(1) (5%) Calculate the normal stress o, if the shear stress is 40 MPa after the element is rotated
counterclockwise through an angle 30° with respect to the x—y axes.
(2) (5%) Calculate the angle corresponding to the plane of maximum principal stress.
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5. (20%) A simple beam AB is subjected to a distributed load of intensity q(x) = qq + gocos (2?) Derive the

equation of the deflection curve for the simple beam AB using the fourth-order differential equation of the
deflection curve.
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