國立嘉義大學九十八學年度
生物機電工程學系碩士班（甲組）招生考試試題
科目：工程力學
1. The smooth cylinders A and B, in Figure 1, weigh 100 and 30N, respectively. Draw the free-body diagram for the cylinders A and B when P is 200N, respectively. (10%)
[image: image1.png]



Figure 1.

2. Determine the reaction force at C (Figure 2) when the force at D is 300N. Assuming all friction and weight of the structure are negligible. (15%)
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Figure 2.

3. Three bars each made of different materials are connected together and placed between two walls when the temperature is T1 = 12℃. Determine the force exerted on the (rigid) supports when the temperature becomes T2 = 18℃. The materials properties and cross-sectional area of each bar are given in the Figure 3. (15%)
Steel               Brass            Copper

Est = 200 Gpa            Ebr = 100 Gpa      Ecu = 120 Gpa

αst = 12(10- 6/℃        αbr = 21(10- 6/℃    αcu = 17(10- 6/℃
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Figure 3.

4. Determine the smallest allowable diameter of the shaft which is subjected to the concentrated forces (Figure 4). The sleeve bearings at A and B support only vertical forces, and the allowable bending stress is σ allow = 160 MPa. (20%)
[image: image4.png]0.8m i} 12m . 06m

600N 400Ny




Figure 4.

5. Pin C is attached to rod BC and slides freely in the slot of rod OA which rotates at the constant rate ω (Figure 5). At the instant when β=60°, determine (a) 
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, (b) 
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. Express your answers in terms of d and ω. (20%)
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Figure 5.

6. A thin plate of the shape indicated and of mass m is suspended from two springs as shown in Figure 6. If spring 2 breaks, determine the acceleration at that instant (a) of point A, (b) of point B. A square plate of side b. (20%)
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Figure 6.
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