
  

 
 

[電磁學.1.1] 

 

(a) 在一支絶緣體棒上額外放入 1.21017夥電子，問這支絶緣體棒帶有多少庫倫﹙C﹚的電荷﹖ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 現有一支帶負電荷的絶緣體棒及兩個相同而原本是不帶電的的金屬球，把它們依次按下圖擺

放。在每幅圖上繪出兩個金屬球的電荷分佈。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

姓名 班別 班號 得分 

/7 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 



  

 
 

[電磁學.1.2] 

 

現有一支帶正電荷的絶緣體棒及兩個相同而原本不帶電的金屬球，把它們依次按下圖擺放。在每幅

圖上繪出兩個金屬球的電荷分佈。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

姓名 班別 班號 得分 

/4 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 



  

 
 

[電磁學.1.3] 

 

(a) 兩個金屬球各自連接上金屬線，兩條金屬線分別被夾在綿布內並用支架鉗起，金屬線如下圖

接到超高壓電源（E.H.T.）的正極。 

 
 

繪畫當 E.H.T.開動時的情景，並圖中顯示金屬球的電荷分佈。 

 
 

 

 

 

(b) 解釋 (a) 的現象。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/5 

E.H.T 

+ 

– 

綿布 

E.H.T 

+ 

– 



  

(c) 把兩條金屬線同接到 E.H.T. 的正極。繪畫當 E.H.T.開動時的情景，並圖中顯示金屬球的電荷

分佈。 

 
 

 繪畫當 E.H.T.開動時的情景，並圖中顯示金屬球的電荷分佈。 

 

 
 

(d) 現把其中一條金屬線空接。 

 

 
 

 

 

  

E.H.T 

+ 

– 

絕緣墊 

E.H.T 

+ 

– 

E.H.T 

+ 

– 

絕緣墊 



  

 繪畫當 E.H.T.開動時的情景，並圖中顯示金屬球的電荷分佈。 

 

 
 

(e) 解釋 (d) 的現象。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

 

 

  

E.H.T 

+ 

– 



  

 
 

[電磁學.2.1] 

 

把高壓電源供應按下圖連接到不同形狀的金屬物，繪出各圖中金屬物之間的電場﹕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

姓名 班別 班號 得分 

/4 

EHT 

+ – 

EHT 

+ – 

EHT 

+ – 

EHT 

+ – 



  

 
 

[電磁學.2.2] 

 

求下圖中兩個點電荷受到的靜電力，並指出它們互斥還是互吸。 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

求下圖中兩個點電荷受到的靜電力，並指出它們互斥還是互吸。 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/6 

+ 20 C – 10 C 

0.12 m 

– 4 nC – 6 nC 

2.5 cm 



  

 
 

[電磁學.2.3] 

 

兩個帶電點帶有相同電荷 q，它們相距 4 cm，它們受到 2.48  10-7 N 互斥的靜電力。求 q 的量値。 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

兩個帶電點其中一個帶有 + 1.5 nC 電荷，另一個帶有未知電荷 Q，它們之間相距 10 cm，它們受到

1.5  10-7 N 互吸的靜電力。求 Q 的量値和性質。 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

姓名 班別 班號 得分 

/5 

2.48  10-7 N 2.48  10-7 N 

q q 

4 cm 

1.5  10-7 N 1.5  10-7 N 

+ 1.5 nC Q 



  

 
 

[電磁學.2.4] 

 

下圖為 3 個點電荷以等邊三角形放置，等邊三角形邊長為 10 cm。求電荷 – 1 C 受到的力。 

 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

  

姓名 班別 班號 得分 

/2 

0.8 C 0.8 C 

– 1 C 



  

 
 

[電磁學.2.5] 

 

(a) 兩個完全相同的帶電小球以 0.2 m 長的絶緣輕線繫如固定點下，兩小球每個質量為 2.5 g，並

帶有相同電荷。它們互斥並平衡如下圖。 

 

 

 

 

 

 

求每個小球上的電荷。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 繪畫以下情況分別出現時，小球互斥的情況（陰影為原本的互斥情況，以便對比）。 

  

  

姓名 班別 班號 得分 

/4 

小球 A的質量加倍 小球 A的電荷加倍 

B 

0.2 m 
60 

A 



  

 
 

[電磁學.2.6] 

 

兩個點電荷相距 10 cm，它們分别帶有 -10 nC 及 -5 nC 電荷。它們之間哪處的電場強度是零？（你

可以設該處與 -10 nC 電荷的距離是 x，然後求 x。） 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

姓名 班別 班號 得分 

/2 

-10 nC -5 nC 

x 



  

 
 

[電磁學.2.7] 

 

兩個點電荷相距 r，它們分别帶有 Q 及 -2 Q 電荷。它們之間哪處的電場強度是零？（你可以設該處

在電荷 Q 的左方，並與它的距離是 x，然後以 r 表示 x。） 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

  

姓名 班別 班號 得分 

/2 

Q -2 Q 

x 

r 



  

 
 

[電磁學.2.8] 

求下圖中 A 點的電場強度及電勢。  

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/4 

– 12 C 

5 cm 

A 



  

 
 

[電磁學.2.9] 

(a) 求 A、B 及 C 點的電場強度，並在圖中標示它們的方向。 

 

 

 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 求圖中 A、B 及 C 點的電勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

姓名 班別 班號 得分 

/13 

– 12 C 

10 cm 

10 cm 

C 

A 

B 



  

 
 

[電磁學.2.10] 

下圖顯示一團排列不規則的正電荷，圖中 A 點的電勢為 3.8 V，B 點的電勢為 7.2 V。 

 

 

 

 

 

 

 

(a) 求 A 點往 B 點的電勢差 VAB。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 一枚原本靜止的電子由 A 點被正電荷團吸引至 B 點，問電子到達 B 點時動能增加了多少？電

子增加的動能來自何處？  

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 電子到達 B 點時的速率是多少？ 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/7 

A 

B 



  

 
 

[電磁學.2.11] 

(a) 求下圖中 Y 點的合電場強度，並在圖中標示它的方向。 

 

 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 求下圖中 Y 點的電勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/5 

0.8 C 

10 cm 

10 cm 
Y 

0.6 C 

0.8 C 0.6 C 



  

 
 

[電磁學.2.12] 

在一個半徑 5 cm 的金屬球上注入 2.25 nC 正電荷。 

(a) 注入的電荷會自行走到球的表面並停留在這裏。為什麼？ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 計算離開球心 25 cm 處的電場強度和電勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 計算金屬球的表面的電勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 計算金屬球的球心的電場強度和電勢。。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/8 



  

 
 

[電磁學.2.13] 

在一個半徑 0.1 m 的金屬球上注入– 0.15 C 電荷。  

 

 

 

 

 

 

 

(a) 計算 X 點的電場強度和電勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 計算 Y 點的電勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 計算 Z 點的電場強度和電勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/8 

球心 X Y Z 

0.05 m 

0.2 m 



  

 
 

[電磁學.2.14] 

一個 9 V 的電池連接兩片平行金屬板，其中一片金屬板接地。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

姓名 班別 班號 得分 

/11 

E 

x 0 

V 

x 0 

4 cm 

A B 



  

(a) 計算兩片金屬板之間的電場強度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 完成以上電場強度 E 對距離 x 及電勢 V 對距離 x 的線圖。 

(c) 假設兩片金屬板之間為真空，並忽略地球引力，把一顆電子放在 B 板前，讓其向左加速。求 

(i) 電子的加速度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 (ii) 電子到達 A 板時的速率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

  



  

 
 

[電磁學.2.15] 

兩片上下平行放置的金屬板如下圖接上電壓為 V 的直流電源，它們相距 4 cm。把一滴質量只有

6.510-4 kg 並帶有 1.2 C 的負電荷的小油點置於兩片金屬板之間。 

 

 

 

 

 

 

 

 

 

 

(a) 若要使小油點靜止地懸浮於兩片金屬板之間，求兩金屬板之間的電場強度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 這時電源電壓 V 應為多少？ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

姓名 班別 班號 得分 

/4 

小油點 
 

4 cm 
 

V 
 



  

 
 

[電磁學.2.16] 

在真空中，一顆電子以 1.52  107 m s-1的速度縱向穿過兩片上下放置的的平行金屬板，這兩片金屬

板長 15 cm，相距 10 cm，並如下圖接上電壓為 500 V 的直流電源。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 在上圖繪畫電子穿越兩片金屬板之間時的路徑。 

(b) 求兩片金屬板之間的電場強度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 求電子穿越兩片金屬板所需的時間。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/10 

15 cm 

10 cm 
500 V 1.52  107 m s-1 



  

(d) 求電子穿越兩片金屬板時受到的靜電力。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(e) 電子穿越兩片金屬板後，垂直偏離了多少？為何計算中可以忽略地球引力。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  



  

 
 

[電磁學.2.17] 

(a) 下圖顯示一個帶有– 1×10-9 C 電荷的金屬球，圖中每小格邊長均為 1 cm。 

(i) 計算圖中所有點的電勢（可省略步驟），並把答案標示於圖上。 

(ii) 從而繪出兩條等勢線。 

 

 

(b) 下圖顯示兩片分別帶有 –1×10-9 C 和 +1×10-9 C 電荷的金屬板，金屬板的面積為 0.01 m2，圖中

每小格邊長均為 1 cm。 

(i) 計算圖中所有點的電勢（可省略步驟），並把答案標示於圖上。 

(ii) 從而繪出三條等勢線。 

 

 

 

  

姓名 班別 班號 得分 

/9 

× 

× 
× 

× 

× 

× 

× 

× 

× 

× 

× 
× 

–1×10-9 C 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

–1×10
-9

 C +1×10
-9

 C 



  

 
 

[電磁學.4.1] 

在以下電路中，每秒有 2.4  1017 個電子離開電池的負極，每個離開的電子均帶有 2  10-18 J 的電勢

能。已知燈泡 L 上的電壓降為 4 V。﹙1 C = 6  1018 個電子所帶的電荷的量值﹚ 

 

 

 

 

 

 

(a) 在上圖繪畫電流的方向。 

(b) 計算電路的電流。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 計算電池的電壓。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 電阻 R 上的電壓降是多少？ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(e) 分別指出在電阻 R 和燈泡 L 上發生的能量轉換。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/9 

R 
L 



  

 
 

[電磁學.4.2] 

一位同學使用以下電路來研究加在一個鎢絲燈泡上的電壓 V 跟流過燈泡的電流 I 的關係。 

 

 

 

 

 

 

 

 

 

並獲得以下數據﹕ 

V / V 0 2 4 6 8 10 12 14 16 

I / mA 0 50 100 150 200 250 290 322 348 

(a) 繪畫 V 對 I 的綫圖。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 鎢絲是否符合歐姆定律？從何得知？ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/11 

鎢絲燈泡 

可變電源 

V 

A 

I / mA 

V / V 

0 



  

(c) 以粒子運動解釋圖線的形狀。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 求燈泡在 8 V 下輸出的功率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(e) 求燈泡在低電壓下的電阻。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  



  

 
 

[電磁學.4.3] 

把 3 個相同的燈泡 L1、L2及 L3連接成以下電路，每個燈泡的電阻均為 50 Ω。 

 

 

 

 

 

 

 

 

 

(a) 求圖中 L1、L2及 L3合共的等效電阻。 (2) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 當開關閉合時，在 L1、L2及 L3上的電壓降分別是多少﹖ (3) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 流經 L1、L2及 L3的電流分別為何﹖ (3) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

姓名 班別 班號 得分 

/22 

12 V 

L1 

L2 

L3 



  

(d) 它們的輸出功率分別是多少﹖ (3) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

把三個電阻如下圖連接。 

 

 

(e) 求圖中電路的總電阻。 (2) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(f) 每個電阻上的電壓降分別是多少﹖ (3) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(g) 流經每個電阻的電流分別是多少﹖ (3) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

10  
50  

200  

20 V 



  

(h) 每個電阻上的熱散失功率分別是多少﹖ (3) 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

 

 

  



  

 

[電磁學.4.4] 

求以下各電路中 

(i) 流經 X、Y、Z 及 W 各點的電流﹔ 

(ii) 每電阻器上的電壓降。 

(a) 

 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/39 

200  400  

X 

12 V 

16 k 
 

8 k 
 

X 

Y Z 

6 V 



  

(c) 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 

 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

10 k 
 

50 k 
 

30 k 
 

X 

Y 

W Z 

24 V 
 

50  
 

100  
 

200  
 

300  
 

W 

X 

Y Z 

24 V 
 



  

(e) 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(f) 

 

 

 

 

 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

0.5 M 
 

2 M 
 

1 M 
 

1.5 M 
 

X 

Y Z 

60 V 
 

100  
 

50  
 

400  
 

150  
 

200  
 

X 

Y 

W Z 

24 V 
 



  

 

[電磁學.4.5] 

 

 

 

 

 

 

 

(a) 當以上電路中開關 S 開啟時，求 

(i) 流經 X、Y 及 Z 各點的電流﹔ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(ii) 每電阻器上的電壓降。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 當以上電路中開關 S 閉合時，求 

(i) 流經 X、Y 及 Z 各點的電流﹔ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/14 

100  
 

S 
 

200  
 

50  
 

X 

Y Z 

3 V 
 



  

(ii) 每電阻器上的電壓降。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  



  

 
 
[電磁學.4.6] 

 
已知當電流沿下圖方向流過金屬柱體時，金屬柱體的電阻 R 為 

 

 
 

R
A

=  

 
並已知以下常見金屬的電阻率 ρ： 

 

金屬 ρ / Ω m 

鐵 9.71 × 10-8 

銅 1.68 × 10-8 

鎢 2.65 × 10-8 

 

(a) 求以下各金屬塊的電阻。 

(i) 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(ii) 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/8 

電流 

長度ℓ 

切面面積 A 

口徑 2 mm 20 cm 

銅 

4 cm 

4 mm 

鎢 5 mm 



  

(b) 如果下圖中金屬塊左右兩端之間的電阻是 0.05 Ω。 

 

 

 

現把數個與上圖相同的金屬塊互相接觸而組合成以下各形狀，分別求以下各組合左右兩端之間的

電阻。 

(i) 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(ii) 

 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 



  

 
 
[電磁學.4.7] 

 
下圖中的電池是不理想。它的電壓為 6 V，內阻為 2.5 Ω。 

 
(a) 繪畫等效電路。 

 
 
 
 
 
 
 
 
(b) 求流經 100 Ω 電阻的電流。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 求跨於 100 Ω 電阻的電壓降。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/5 

50 Ω 

100 Ω 



  

 
 
[電磁學.4.8] 

 
(a) 分別寫出理想的安培計及理想的伏特計的內阻應為多少。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) (i) 修改下圖，顯示如何連接理想的安培計以量度流經的 R1 電流。 

 
 

(ii) 修改下圖，顯示如何連接理想的伏特計以量度跨於 R1 上的電壓。 

 
 

(iii) 修改下圖，顯示如何連接理想的安培計及理想的伏特計以同時量度流經的 R1 電流及跨

於 R1 上的電壓。 

 
 

姓名 班別 班號 得分 

/27 

A R1 

R2 

R1 

R2 

V 

A V R1 

R2 



  

(c) 下圖顯示用兩個不同的方法來量度 4 000 Ω 電阻的電流和電壓降，安培計和伏特計均並不理

想。安培計的內阻為 1 Ω，而伏特計的內阻為 9 000 Ω。 

 
 

(i) 繪畫圖 1 及圖 2 的等效電路。 

 
 
 
 
 
 
 
 
 
 

(ii) 分別計算以上兩電路圖中的安培計及伏特計的讀數。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

A 

4 000 Ω 

V 

6 V 

圖 1 

4 000 Ω 

V 

A 

6 V 

圖 2 



  

(d) 下圖顯示用兩個不同的方法來量度 2 Ω 電阻的電流和電壓降，安培計和伏特計均並不理想。

安培計的內阻為 1 Ω，而伏特計的內阻為 9 000 Ω。 

 
 

(i) 繪畫圖 3 及圖 4 的等效電路。 

 
 
 
 
 
 
 
 
 
 

(ii) 分別計算以上兩電路圖中的安培計及伏特計的讀數。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

A 

2 Ω 

V 

6 V 

圖 3 

2 Ω 

V 

A 

6 V 

圖 4 



  

(e) 歸納 (c) 及 (d) 部，什麼情況適合採用左圖的連接方法？什麼情況適合採用右圖的連接方法？ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 
 
 



  

 
 

[電磁學.5.1] 

 

下圖顯示一個電熨斗的內部零件。 

 
(a) 在上圖中顯示該如何接駁電熨斗內的零件。 

 

(b) 下列兩圖的接駁方法在一般情況下，電熨斗是可以正常操作，但這樣做有什麼潛在危險？ 

 

(i) 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 (ii) 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/5 

發熱線 

開關 

金屬外殼 

保險絲 

藍色 

黃色及綠色 棕色 

 

藍色 

黃色及綠色 棕色 

 

藍色 

黃色及綠色 棕色 

 



  

 
 

[電磁學.6.1] 

 

繪畫下列圖中磁鐵四週的磁場圖案。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

姓名 班別 班號 得分 

/5 

N S N S 

(a) 

N S N S 

鐵 

(b) 

S N S N 

(c) 

S N S N 

鐵 (d) 

S N S N 

鐵 

(e) 



  

 
 

[電磁學.6.2] 

 

(a) 在下圖繪畫在平面 ABCD 上，由上向下觀看時帶電導線四週的磁場圖案。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 如果以上兩圖中，兩條導線相距 2 cm，而每條導線均帶有 20 A 的電流。求左方導線產生的

磁場在右方導線所在處的強度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/4 

C 

電流 電流 

 

B A 

D 

C 

電流 

 

電流 

 

B A 

D 

B A 

D C 

B A 

D C 



  

 
 

[電磁學.6.3] 

 

下圖中 0.5 A 的電流通過一個線圈，線圈有 32 匝，並長 2 cm。假設線圈為空心並放於真空處。 

 

(a) 求線圈內的磁場強度。並指出磁場的方向。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 如果把一個圓柱形的鐵放入線圈內，磁場強度會有何改變? 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 

/4 

電流方向 

2 cm 



  

 
 

[電磁學.7.1] 

 

下圖顯示一顆電子在兩片磁石之間以垂直於磁力線的方向運動, 速率為 3 500 m s-1。兩片磁石間磁場

的強度為 0.75 T。 

 

 

(a) 在上圖中繪畫電子所受到的磁力。 

 

(b) 計算電子所受到的磁力的量值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

 

 

  

姓名 班別 班號 得分 

/3 

N S 

3 500 m s
-1

 



  

 
 

[電磁學.7.2] 

 

一支金屬棒在兩片磁石之間以垂直於磁力線的方向運動, 速率為 0.4 m s-1。兩片磁石間磁場的強度為

1.25 T。 

 

 
 

 

(a) 計算金屬棒內每顆電子受到的力。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 如果以一根導線在磁場外連接金屬棒兩端, 在下圖中標示金屬棒上的電流方向。 

 

 
  

姓名 班別 班號 得分 

/3 

N S 

金屬棒 

0.4 m s-1 

N S 

金屬棒 

0.4 m s-1 



  

 
 

[電磁學.7.3] 

 

一支金屬滾桿架在兩片相距 4 cm 的金屬尺的末端, 然後把它們置於兩片的強力磁石間，再以 3 000 V

高電壓跨於兩片金屬尺, 金屬滾桿便會向前擊出。兩片磁石間的磁場強度為 5 T。金屬桿的電阻率為

1.2  cm-1。 

 
(a) 如果要把滾桿如上圖方向擊出，上下兩端的磁石分別應為什麼磁極? 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 計算滾桿所受到的力。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 指出兩個方法增加滾桿被擊出時的速率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/7 

金屬滾桿 

金屬尺 

3 000 V 



  

 
 

[電磁學.7.4] 

 

下圖中兩條平行導線相距 10 cm，每條導線長 20 cm。它們每條均帶著 200 A 方向相反的電流。 

 
 

(a) 計算左方導線產生的磁場在右方導線所在處的強度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 在上圖標示兩導線互相作用在對方的磁力，並計算其量值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

  

姓名 班別 班號 得分 

/10 

10 cm 



  

一顆電子在這兩條導線的中間點以 v = 3 500 m s-1的速率向左移動。 

 

 
 

(c) 計算兩導線產生的總磁場在電子所在處的強度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 在上圖標示作用在電子的磁力， 並計算其量值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

電子 

v 



  

 
 

[電磁學.7.5] 

 

下圖顯示一位學生所製作的直流電動機， 圖中線圈 ABCD 能以中軸為軸心自由旋轉。兩個磁極之間

的磁場為 48 mT，而線圈上的電流是 250 mA。AB = 4 cm, AD = BC = 6 cm。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 在上圖中標示圖示的時刻 AB、BC 及 DA 三段導線所受到的力的方向。  

 

(b) 計算線圈當時受到的力距。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 描述線圈 ABCD 的長期運動。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 解釋如何改動上圖的裝置才能使其像一部電動機般運作。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/11 

D C 

B A 

N S 

E 

中軸 



  

(e) 假設已經按 (d) 所答改裝上圖裝置，而 E 的電壓又保持不變，指出三種方法增加電動機的轉

速。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  



  

 
 

[電磁學.7.6] 

 

下圖是一個「動圈式揚聲器」，圖中的線圈是抓緊在鼓膜的底部。（磁鐵外環繪畫成切開，以便讀

者看到揚聲器內部的結構。） 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 當一個直流電壓以「B 為正；A 為負」的極性接駮到線圈時，鼓膜會有什麼變化？請解釋。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 這時揚聲器會發出什麼聲音？ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 改用一個頻率為 100 Hz 的交流電壓接駮到線圈。揚聲器會發出什麼聲音？請解釋。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 假設線圈的直徑是 2 cm 並有 200 匝, 導線所在處的磁場的強度為 0.225 T。當 140 mA 的直流

電流通過線圈時，線圈受到的磁力有多少？（提示﹕由於磁場是徑向，線圈上任何一點的電

流均與磁場垂直。） 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/7 

N N 

S 

B A 

抓緊在鼓膜的

底部的線圈 

鼓膜 



  

 
 

[電磁學.7.7] 

 

下圖中虛綫所示的立方柱體區域內有向下的勻強磁場，磁場的強度為 0.25 T，如果一段長度為 4 cm

並帶有 0.08 A 電流的導線 XY 分別按以下方式放置在磁場內，導線 XY 受到的磁力是多少？ 

 

(a) 導線 XY 水平放置： 

 
 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 導線 XY 豎直放置： 

 
 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

姓名 班別 班號 得分 

/5 

X Y 

X 

Y 



  

(c) 導線 XY 與水平成 30°角放置： 

 
 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

30° 
X 

Y 



  

 
 

[電磁學.8.1] 

 

把一根長 6 cm 的導體棒如下圖在兩片水平的磁鐵間，向右以 0.5 m s-1的速率水平移動。兩片磁鐵之

間的磁場強度為 0.2 T。 

 
 

(a) 在上圖加上導體棒上的感生電動勢的方向。 

 

(b) 求感生電動勢的量值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 舉出兩個方法增加導體棒上的感生電勢的量值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

 

  

姓名 班別 班號 得分 

/7 

0.5 m s-1 

N 

S 

6 cm 



  

(d) 如果把導體棒以相同速率但以與水平成 30角的方向移動，感生電動勢的量值會是多少？ 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

0.5 m s-1 

30 

N 

S 



  

 
 

[電磁學.8.2] 

 

當把下圖中的線圈勻速向上移動時，燈泡便會發亮。 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 指出電流流經燈泡時的方向。（A 流向 B 還是 B 流向 A？） 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 舉出三種方法增加燈泡的亮度。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 解釋燈泡的光能從何而來。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

  

姓名 班別 班號 得分 

/5 

N S 

A 

B 



  

 
 

[電磁學.8.3] 

 

把一直流電壓加到一個中空的大線圈上，並把大線圈垂直固定。從高處把一個小線圈垂直地釋放

（如下圖），使其下墜時穿越大線圈。忽略空氣阻力。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 分別指出當小線圈在下列時刻，跨於 AB 的感生電動勢的極性。 

 

(i) 小線圈剛進入大線圈的頂部前。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(ii) 小線圈下墜至大線圈的中心位置。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(iii) 小線圈剛從大線圈的底部出來。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 
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A 

B 

+ 

– 



  

(b) 如果小線圈的兩極 A 和 B 懸空，分別指出下列時刻，小線圈下墜的加速度會大於、等於還是

小於自由落體加速度 g。如果小線圈下墜的加速率不等於 g，請解釋小線圈下墜時獲得的動能

與失去的重力勢能不乎的原因。 

 

(i) 小線圈剛進入大線圈的頂部前。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(ii) 小線圈下墜至大線圈的中心位置。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(iii) 小線圈剛從大線圈的底部出來。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 如果小線圈的兩極 A 和 B 接駮在一起，分別指出下列時刻，小線圈下墜的加速度會大於、等

於還是小於自由落體加速度 g。如果小線圈下墜的加速率不等於 g，請解釋小線圈下墜時獲得

的動能與失去的重力勢能不乎的原因。 

 

(i) 小線圈剛進入大線圈的頂部前。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(ii) 小線圈下墜至大線圈的中心位置。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(iii) 小線圈剛從大線圈的底部出來。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(iv) 草繪整個過程中，小線圈下墜時速率對時間的變化（取向下為正）。 

 

  
時間 

速率 

O 



  

 
 

[電磁學.8.4] 

 

一個 7 cm × 5 cm 的長方形線圈如下圖以 0.2 m s-1的勻速率水平移入一個豎直的磁場中。磁場的強度

為 4.5 T。 

 

(a) 在下圖標示從上而下觀看時線圈正在移入、完全移入及正在移離磁場時，感生電流的方向。 

 

(b) 求線圈正在移入磁場時，感生電動勢的量值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 如果線圈的導線的電阻率是 1.2  m-1，求感生電流。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

姓名 班別 班號 得分 

/7 

0.2 m s-1 

N 

S 

7 cm 

5 cm 

磁場 
線圈 



  

 
 

[電磁學.8.5] 

 

下圖中，一個 3 cm × 4 cm 有 7 匝的線圈在固定磁場中以中軸旋轉，磁場強度為 2.8 T，線圈每秒旋

轉 4 週。 

 
 

(a) 求線圈的感生電動勢的最大值及方均根值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 舉出三種方法增加線圈的感生電動勢。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

姓名 班別 班號 得分 

/7 

4 cm 

S 

N 
3 cm 



  

 
 

[電磁學.8.6] 

 

下圖顯示一部交流發電機運作時的某個時刻，它的線圈以每秒 4 圈的角速率旋轉，兩片磁石間的磁

場強度為 0.5 T。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 指出圖中的時刻 X 和 Y 的極性。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 計算發電機產生的電壓的峰值及方均根值。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 草繪跨於 XY 的感生電壓（以電流 X 出 Y 入為正）首 0.5 秒隨時間的變化。 

 

 

 

 

 

 

 

  

姓名 班別 班號 得分 
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N S 

X Y 

8 cm 

6 cm 

時間 / s 

感生電壓 / V 

0.4 0.2 0 0.5 0.3 0.1 



  

(d) 指出三項能增加 XY 的感生電壓的峰值的方法。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  



  

 
 

[電磁學.8.7] 

 

下圖顯示一部發電機運作時某時刻的狀況。它的長方形線圈 WXYZ 以每秒 5 圈的勻角速率逆時針方

向旋轉（Y 點並無顯示於中），已知 WX = YZ = 4 cm，XY = WZ = 3 cm，假設兩塊磁鐵之間的磁場為

均勻，而強度為 0.85 T。 發電機接駁至電子儲存式伏特計。 

 

(a) 求直流發電機的感生電動勢的峰值及方均根值。 

 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 草繪由上圖所示的狀態開始，首 0.4 秒伏特計讀數隨時間的變化。 

 

 

姓名 班別 班號 得分 

/4 

 
W 

X 

Z 

V + – 

N 

S 

0.1 0.2 0.3 0.4 時間 / s 

伏特計讀數 / V 

0 



  

(c) 如果把線圈 WXYZ 的轉速減半，在上圖中加上現時伏特計讀數隨時間變化的圖線，並以

「(c) 」標示圖線。 

 

現把上圖發電機的兩個滑環移除，並如下圖換上一個換向器。 

 

 

(d) 草繪由上圖所示的狀態開始，首 0.4 秒伏特計讀數隨時間的變化。 

 

 

 

 

 

 

  

W 

X 

Z 

V + – 

N 

S 

換向器 

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 時間 / s 

伏特計讀數 / V 



  

 
 

[電磁學.9.1] 

 

下圖中的變壓器的效率為 100%。圈數比為 2 : 1。 

 

 

 

 

 

 

 

 

(a) 求燈泡的電壓降。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 求燈泡消耗的功率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 求流經燈泡的電流。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 求流經原線圈的電流。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 
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24 V a.c. 10  

2 : 1 



  

 
 

[電磁學.9.2] 

 

下圖中的變壓器的效率為 80%。圈數比為 4 : 1。 

 

 

 

 

 

 

 

 

(a) 求燈泡的電壓降。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(b) 求燈泡消耗的功率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 求流經燈泡的電流。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 求流經原線圈的電流。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(e) 為何變壓器的效率很難達到 100%？指出兩個原因，並指出生產商採用了什麼方法增加變壓器

的效率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________  

姓名 班別 班號 得分 

/10 

220 V a.c. 50  

4 : 1 



  

 
 

[電磁學.9.3] 

下圖顯示兩種方法把電力透過一對長電纜傳送到遠處的用尸。長電纜每條電阻為 20  。方法 A 是直

接把電力經長電纜傳到用戶（即燈泡）。方法 B 是先把電壓升高很多倍，然後透過長電纜傳送高壓

的電力，到達用戶前才把電壓降回接近原本的大小。設所有變壓器均為理想。（本題請以 5 位有效

數字作答） 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 分別求方法 A 和方法 B 中燈泡上的電壓降。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

  

姓名 班別 班號 得分 
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200 V 

a.c. 

20  

20  

500  

200 V 

a.c. 

20  

20  

500  

10 : 1 1 : 10 

方法 A 

方法 B 



  

(b) 分別求方法 A 和方法 B 中燈泡上的消耗功率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(c) 分別求方法 A 和方法 B 中，損耗在一對長電纜上的功率。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 

(d) 分別求方法 A 和方法 B 中，傳送時功率損耗的百分比。從而指出方法 B 為何較方法 A 好。 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 


