國立中山大學101學年度普通物理(二)期末考               102.6.19

答題須知：

一、請由答題紙第六列開始作答，並標明題號。考試時間為19：00~21：30，20：00以後方可交卷。
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二、請務必詳列相關公式及計算過程，記得寫上單位，並以M.K.S制表示。

1. (10%) A long coaxial cable with length l was modeled as a thin, cylindrical conducting shell of radius b concentric with a solid cylinder of radius a in Fig. 1. The conductors carry the same current I in opposite directions. Calculate the inductance L of this cable.
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2. (10%) In Fig. 2, the magnetic flux through the loop increases according to the relation (B = 6.0t2 ( 7.0t, where (B is in milliwebers and t is in seconds. (a) What is the magnitude of the emf induced in the loop when t = 2.0 s? (b) Is the direction of the current through R to the right or left?
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3. (15%) In Fig. 3, R = 14.0 Ω, C = 6.20μF, and L = 54.0 mH, and the ideal battery has emf ε = 34.0 V. The switch is kept at a for a long time and then thrown to position b. (a) Find the maximum charge that will appear on the capacitor. What are the (b) frequency and (c) current amplitude of the resulting oscillations?
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4. (1) (16%) Write down Maxwell’s Equations of electromagnetism on the assumption that no dielectric or magnetic materials are present and explain the characteristic of theses equations.

[image: image8.emf](2) In Fig. 4, a parallel-plate capacitor has square plates of edge length L = 1.0 m. A current of 2.0 A charges the capacitor, producing a uniform electric field 
[image: image53.jpg]Ay sin 0

Viewing
screen

©2004 Thomson - Brooks/Cole



 between the plates, with 
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 perpendicular to the plates.

(a) (3%) What is the displacement current id through the region between the plates?

(b) (3%) What is dE/dt in this region?

(c) (3%) What is the displacement current encircled by the square dashed path of edge length d = 0.50 m?
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5. (15%) In Fig. 5(a), unpolarized light is sent into a system of three polarizing sheets. The angles θ1, θ2, and θ3 of the polarizing directions are measured counterclockwise from the positive direction of the y axis. Angles θ1 and θ3 are fixed, but angle θ2 can be varied. Fig. 5(b) gives the intensity of the light emerging from sheet 3 as a function of θ2. What percentage of the light's initial intensity is transmitted by the system when θ2 = 30°?
[image: image10.png]



[image: image11.png]



6. [image: image12.png]89
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(10%) In the double-slit experiment, the viewing screen is at distance D = 4.00 m, point P lies at distance y = 20.5 cm from the center of the pattern, the slit separation d is 4.50 (m, and the wavelength l is 650 nm. (a) What is the phase difference in radians between two wave fronts arriving at P? (b) What is the ratio of the intensity IP at point P to the intensity Icen at the center of the pattern?
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7. (10%) A glass lens is coated on one side with a thin film to reduce reflection from the lens surface. The index of refraction of the glass is 1.60. If the index of refraction of the thin film is 1.38, what is the least coating thickness that eliminates (via interference) the reflections at the middle of the visible spectrum (( = 550 nm)? Assume that the light is approximately perpendicular to the lens surface.
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8. (5%) A single slit 1.00 mm wide is illuminated by light of wavelength 5890 Å, find the ratio of first secondary maximum intensity to the intensity of central maximum.
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Inductance of the cable: � EMBED Equation.3  ��� 【2%】


The magnetic field in the cable is perpendicular to selected rectangular area (A), i.e.


� EMBED Equation.3  ���. 【2%, magnitude and direction】


Area element � EMBED Equation.3  ���【1%】


� EMBED Equation.3  ���【2%】


� EMBED Equation.3  ���【1%】





�


Fig. 1





�











Fig. 2





Fig. 3





(a)一開始開關接� QUOTE � ���點(如下圖)且過了很久的時間，表示電容已充飽電，此時沒有電流，故電容的端電壓為Vmax=ε。


�


利用電容定義，計算電容儲存之最大電荷量Qmax


� EMBED Equation.DSMT4 ���


(b)接著，再將開關切至b點，使其作LC振盪(如下圖)。


�


利用LC震盪的角頻率的公式，求出振盪頻率f


� EMBED Equation.DSMT4 ���


(c) 再利用下式，求出電流振幅


    � EMBED Equation.3  ���








Gauss’ law for electricity � EMBED Equation.3  ��� 【3%】


Relates net electric flux to net enclosed electric charge 【1%】


Gauss’ law for magnetism � EMBED Equation.3  ���  【3%】


Relates net magnetic flux to net enclosed magnetic charge 【1%】


Faraday’s law � EMBED Equation.3  ���  【3%】


Relates induced electric field to changing magnetic flux 【1%】


Ampere-Maxwell law � EMBED Equation.3  ��� 【3%】


Relates induced magnetic field to changing electric flux and to current 【1%】





(a) id = i = 2 A   【3%】


(b) � EMBED Equation.3  ��� 【2%】


   ∴ � EMBED Equation.3  ���【1%】� EMBED Equation.3  ���= 2.3×1011 V/(m(s)


(c) � EMBED Equation.3  ���【2%】


   � EMBED Equation.3  ��� = 0.5 A 【1%】





{or � EMBED Equation.3  ��� 【3%】}





Fig. 4





Fig. 5(a)





Fig. 5(b)





Fig. 6





� EMBED Word.Picture.8  ���





Phase difference： � EMBED Equation.3  ���【2分】 ( � EMBED Equation.3  ���【2分】 = � EMBED Equation.3  ��� 


                               =>  0.354 ( 2( (rad)   【1分】





對雙狹縫干涉條紋強度� EMBED Equation.3  ���  【3分】


(IP = I (( = 0.354 ( 2() = 4 I0 cos2 (� EMBED Equation.3  ���) = 0.785 I0  


 Icenter = I (( = 0) = 4 I0  


( � EMBED Equation.3  ���= 0.196  【2分】





對n1 < n2 < n3之結構，破壞性干涉之條件為� EMBED Equation.3  ���(� EMBED Equation.3  ��� 【4分】


( � EMBED Equation.3  ���  【2分】


	最小厚度(m = 0代入)� EMBED Equation.3  ��� 【3分】 = � EMBED Equation.3  ���= 99.6 (nm)   【1分】








n3 








n2 








n1





For a single slit diffraction intensity at any angle (


� EMBED Equation.3  ���    Im = central maximum       【2分】


minimum intensity occur at ( = m(, m = 1, 2, 3, …


次極大(secondary maximum)大約介於二個minimum之中央


即� EMBED Equation.3  ���               【2分】


∴第一個次極大(first secondary maximum)與Im比值


� EMBED Equation.3  ���  【1分】





第一個次極大





2(





(





Central max





【2%】





(a) � EMBED Equation.3  ��� 【2%】


At t = 2.0 s, � EMBED Equation.3  ��� 【3%, error unit deducts 1 point, error effective number deducts 1 point】


(b) Magnetic flux (out of paper) increases with increasing time. 【2%】 According to Lenz law【1%】, a clockwise current was induced in the loop.【1%】 Thus the current through R is to left. 【1%】





偏振光強度 I = I0 cos2(Δθ)（其中 Δθ是兩個polarizer的的夾角）[4%]





從Fig. 5(b) 跟可以推測出polarizer 1 (p1) 跟polarizer 3 (p3) 的夾角是90度, 而且θ1 ＝ 0° (or 90°) and θ3 ＝ 90° (or 0°) [3%]





假設θ1 ＝ 0°  and θ3 ＝ 90°（或者 θ1 ＝90°  and θ3 ＝ 0°）。�當θ2  ＝ 30° 時，unpolarized light (intensity I0) 通過偏振片p1後 intensity 會剩下 ½ I0 [2%]�當光通過偏振片p2時, Δθ21 =30°, 光強度剩下 I2 = I1 cos2(30°);  ( 或者 Δθ21 =60°, I2 = I1 cos2(60°) ) 





最後,當光經過第3個偏振片時, Δθ32 =60°, 其強度I3 = I2 cos2(60°)。( 或者 Δθ32 =30°, I3 = I2 cos2(30°)  ) [4%]





I3/I0 = (1/2)*cos2(30°)cos2(60°) = 3/32 = ~ 9.3 %  最後只有9.3 %的光通過偏振片p3 [2%]
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