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103學年度第一學期學士班二、三年級轉學生招生考試試題
系    別：應用物理暨化學系（三年級）
科    目：普通物理學
考試時間：90分鐘【8:20-9:50】
總    分：100分
· 注意：不必抄題，作答時請將試題題號及答案依照順序寫在答卷上；限用藍色或黑色筆作答，使用其他顏色或鉛筆作答者，所考科目以零分計算。（於本試題紙上作答者，不予計分。）
計算題（共100分）
1.A boat heading due north crosses a wide river with a speed of 10.0 km/h relative to the water. The water in the river has a uniform speed of 5.00 km/h due east relative to the Earth. Determine the velocity of the boat relative to an observer standing on either bank.  (10%)
2.A hockey puck on a frozen pond is given an initial speed of 20.0 m/s. If the puck always remains on the ice and slides 115 m before coming to rest, determine the coefficient of kinetic friction between puck and ice.        (10%)
3.A block of mass m1= 1.6 kg initially to the right with a speed 4.00 m/s on a frictionless horizontal track collides with a spring attached to a second block of mass m2= 2.10 kg initially moving to the left with a speed of 2.50 m/s. The spring constant is 600 N/m. Find the velocities of the two blocks after collision.   (15%)
4.Igor is a cosmonaut on the International Space Station, in a circular orbit around the Earth, at an altitude h of 520 km and with a constant speed v of 7.6 km/s. Igor’s mass is 79 kg. What are his acceleration, and the force that Earth exerts on Igor?  (The radius of the Earth is about 6.37x106 m)   (15%)
5.Using the known radius R of the Earth and the fact that the gravity acceleration g at the Earth’s surface, find the average density of the Earth.   (10%)
6.Two identical sinusoidal waves, moving in the same direction along a stretched string, interfere with each other. The amplitude of each wave is ym, and the phase between them is φ. What is the amplitude of the resultant wave due to the interference.   (10%)
7.A bubble of 5.00 mol of helium(monatomic and ideal) is submerged at a certain depth in liquid water when the water under-goes a temperature increase ΔT of 20.0oC at constant pressure. As a result, the bubble expands. How much energy is added to the helium?  (10%)

8.A rod of length l located along the x-axis has a total charge Q and a uniform linear charge densityλ= Q/l. Find the electric potential at a point located on the y-axis a distance b from the origin.   (10%)

9.A solid cylindrical conductor of radius a and charge Q is coaxial with a cylindrical shell of negligible thickness, radius b (b>a), and charge　－Q. Find the capacitance of this cylindrical capacitor if its length is l.          (10%)
不得使用計算機或任何儀具。
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