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第一部份-基礎題型，共 20題
每題 2.5分，共 50分 

題   號 答   案 

1 A 

2 C 

3 E 

4 E 

5 C 

6 D 

7 B 

8 B 

9 D 

10 B 

11 A 

12 A 

13 D 

14 E 

15 B 

16 C 

17 C 

18 C 

19 A 

20 A 

第二部份-進階題型，共 10題
每題 5分，共 50分 

21 A 

22 B 

23 D 

24 A 

25 E 

26 C 

27 D 

28 C 

29 B 

30 C 

  

(答案請檢附詳解於后，謝謝。) 



答案詳解 

1. A  

電通量為𝐸π𝑅2. 

2. C 

 

 

 

 

3. E 

Neither, because the voltage increases when the plates are pulled apart. 

4. E 

For an ideal parallel-plate capacitor, the electric field is uniform, and the electric 

potential varies linearly with position between the plates. 

5. C 

 

6. D 

The potential difference across the capacitor decreases to V0/k. 

7. B 

The electric flux through the Gaussian surface depends only on the charge enclosed 

within radius r. 

  



8. B 

𝐼 = ∫ 𝐽 𝑑𝐴 = ∫ 2 × 1010 ∙ 𝑟3 ∙ 2𝜋𝑟 𝑑𝑟 = 4𝜋 ∙ 1010 ∫ 𝑟4 𝑑𝑟

= 4𝜋 ∙ 1010 ∙
𝑟5

5
|

5 × 10−3

3 × 10−3
= 0.8𝜋 ∙ 1010 ∙ (55 − 35) ∙ 10−15

= 7114 × 10−5 ≅ 7.2 × 10−2 

9. D 

𝐽 =
𝑖

𝐴
= 𝑛𝑒𝑣𝑑 

8

2.5 × 10−5𝑚2
= 8.49 × 1028 ∙ 1.6 × 10−19 ∙ 𝑣𝑑 

𝑣𝑑 =
3.2

8.49 × 1.6
∙ 10−4 = 2.3 × 10−5 

𝑡 =
6

2.3 × 10−5
 𝑠𝑒𝑐 =

6

2.3 × 10−5 ∙ 60 ∙ 60
 ℎ𝑜𝑢𝑟 = 70.8 ℎ𝑜𝑢𝑟 

10. B 

𝑣𝑐(𝑡) = 𝐸(1 − 𝑒−
𝑡

𝑅𝐶) 

2 = 12(1 − 𝑒
−

𝑡
600∙6×10−6) 

𝑡 = 6.56 × 10−4 

11. A 

𝑃 =
𝑉2

𝑅
=

122

6
= 24 

12. A 

𝐾 =
1

2
𝑚𝑣2 = 4.8 × 10−22𝐽 

向心力𝐹 = 𝑚
𝑣2

𝑟
 

1.2 × 10−17 =
2 × 4.8 × 10−22

𝑟
 

𝑟 = 8 × 10−5 𝑚 

13. D  (1,3)  >  2 

 

 

 

 

 



14. E 

𝐵 =
𝜇0𝑖

2𝜋𝑅
, 𝜇0 = 4𝜋 × 10−7 

𝐵1 =
𝜇0

2𝜋

4

0.02
 𝑇 × 

𝐵2 =
𝜇0

2𝜋

5

0.03
 𝑇 ↑ 

𝐵 = √𝐵1
2 + 𝐵2

2 = 52𝜇𝑇 

 

15. 1.6×10-4 H/m 

Sol: 單位長度自感 L/l=μ0 n^2 A=(4π×10^-7)(800)^2(2.0×10^-4)≈1.6×10^-4 H/m。 

 

16. 4.0 J 

Sol: 電感能量 U=1/2 LI^2=1/2(0.50)(4.0)^2=4.0 J。 

 

17. 7.9×103 rad/s 

Sol: ω=1/√(LC)=1/√[(2.0×10^-3)(8.0×10^-6)]≈7.9×10^3 rad/s。 

 

18. 60 Ω 

Sol: XL=ωL=300×0.20=60 Ω。 

 

19. 1.77×10-6 A 

Sol: 位移電流 Id=ε0 dΦE/dt=(8.85×10^-12)(2.0×10^5)=1.77×10^-6 A。 

 

20.  

(A) 2.7×10-8 Pa 

Sol: 完全吸收時輻射壓 p=I/c=8.0/(3.0×10^8)=2.7×10^-8 Pa。 

<第二部份：進階題型>

21. C2 is in parallel with C3, and that parallel pair is in series with C1. 

C23=C2+C3=10+20=30 μF. Series equivalent: 𝐶𝑒𝑞 =
𝐶1𝐶23

𝐶1+𝐶23
=

15×30

15+30
= 10 𝜇𝐹  Series 

charge: Q=CeqV0=10 μF×18 V=180 μC 

Voltage across C2 and C3: 𝑉23 =
𝑄

𝐶23
=

180

30
= 6𝑉  

Energy stored in C2: 𝑈2 =
1

2
𝐶2𝑉23

2 =
1

2
10 × 10−6 × 62 = 1.8 × 10−4𝐽 = 0.18 𝑚𝐽 

故答案為 A. 



22. Take a tiny charge element dq on the arc. The electric field produced by dq at the 

center is dE =
𝑘𝑑𝑞

𝑅2
. For a line charge, 𝑑𝑞 = λdl = Rdθ 

dE =
𝑘𝑑𝑞

𝑅2
=

𝑘𝜆𝑅𝑑𝜃

𝑅2
=

𝑘𝜆𝑑𝜃

𝑅
, dE𝑦 = dEsinθ =

𝑘𝜆𝑑𝜃

𝑅
𝑠𝑖𝑛𝜃 

E = ∫
𝑘𝜆𝑑𝜃

𝑅
𝑠𝑖𝑛𝜃

𝜋

0
= 2

𝑘𝜆

𝑅
 故答案為 B. 

23. 答案是 D. 

 

24. A 

𝑅34 = 𝑅3 + 𝑅4 = 6 + 2 = 8 

𝑅2∥34 =
2 ∙ 8

2 + 8
= 1.6 

𝑖 =
12

1.4 + 1.6
= 4𝐴 

𝑉𝑅2
= 12 − 1.4 ∙ 4 = 6.4𝑉 

𝑖𝑅2
=

6.4𝑉

2Ω
= 3.2𝐴 

25. E 

𝑈 = −𝜇⃑ ∙ 𝐵⃑⃑ = −𝜇𝐵 cos 𝜃 

𝑈𝑚𝑎𝑥 ⟹ cos 𝜃 = −1 

∴ 𝜃 = 180° 

26. C 

半圈（∅＝π） ⟹ 𝐵 =
𝜇0𝑖∅

4𝜋𝑅
=

𝜇0𝑖𝜋

4𝜋𝑅
=

𝜇0𝑖

4𝑅
 

𝑅 = 2𝑟 

𝐵1 =
𝜇0𝑖

4𝑅
−

𝜇0𝑖

4𝑟
=

𝜇0𝑖

4𝑅
−

2𝜇0𝑖

4𝑅
= −

𝜇0𝑖

4𝑅
 

𝐵2 =
𝜇0𝑖

4𝑅
+

𝜇0𝑖

4𝑟
=

𝜇0𝑖

4𝑅
+

2𝜇0𝑖

4𝑅
=

3𝜇0𝑖

4𝑅
 

∴
𝐵2

𝐵1
= 3 



 

27. 180 Ω 

Sol: XL=ωL=1000(0.20)=200 Ω，XC=1/(ωC)=1/[1000(50×10^-6)]=20 Ω。Z=√

[R^2+(XL-XC)^2]=√(30^2+180^2)≈182 Ω，最接近 180 Ω。 

 

28. 1.2 A 

Sol: Vs=Vp(Ns/Np)=120(100/500)=24 V。副線圈電流 Is=Vs/R=24/4.0=6.0 A。理

想變壓器功率守恆 VpIp=VsIs，Ip=(VsIs)/Vp=(24×6.0)/120=1.2 A。 

 

29. 4.0×10-8 N 

Sol: 完全反射的輻射壓 p=2I/c=2(12)/(3.0×10^8)=8.0×10^-8 Pa。 

力 F=pA=(8.0×10^-8)(0.50)=4.0×10^-8 N。 

 

30. 100 V 

 

Sol: 總阻抗 Z=√[R^2+(XL-XC)^2]=√(40^2+30^2)=50 Ω。Vrms=Irms Z=2.0×50=100 

V。 

 


