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2. A tunnel of length L =150 m

1. A house is built on the top of a hill with a nearby slope at angle © = 45° .An engineering

study indicates that the slope angle should be reduced because the top layers of soil along
the slope might slip past the lower layers. If the coefficient of static friction between two

such layers is 0.4, what is the least angle ¢ through which the present slope should be
reduced to prevent slippage? (25%)
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Hint: tan! 0.4 =22°

2 m, and width 5.8 m (with a flat roof) is to

‘be tonstructed at distance d the ground. The tunnel roof'is to be
supported entirely by square st _ 1S, each with a cross-sectional area of 960
cm2.The mass of 1.0 cm® of the ground materlal is 2.8 g. {a) What is the total weight of
the ground material the columns must support? (15%) (b) How many columns are needed
to keep the compressive stress on each column at one-half its ultimate strength? (10%)
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3. A wave has a speed of 240 1 /s‘:em@ aﬂwaxqelength of 3.2 m.What are the (a) frequency

(10%)and (b) period of the V?Ia‘]e‘i(} ié'?.i

4. In Figure, the ideal batteries 1’1}ave ety &1 =10.0 V and &, = 0.500&,, and the resistances

are each 4.00 Q. What is the current in (a) resistance 2 (10%)and (b) resistance 3? (15%)




