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台北市立陽明高中  高二自然組  動手動腦 

單元：B4-3-3 數學期望值(3) 班級： 座號： 姓名： 

1. ᵖ ᴟ ₯ϿἻṶ ᴟ ЀϱW ᶋ Aϯ
B ᴚ ϯ῏ 
(1)ᶚ ἅ₭ ᵖ ἒ____________ϱ 
(2)₣Ἃ ᶋ Ὶ ἅ ____________ϱ 

 
 
 
 
2. Ḥ ᴢỌᴋ ϯ ẚ ᴢ Ọᵤ ᶑ ϯᶑ ᴢᵩἱ

Ọ 1ϯ2ϯ3ϯ4ϯ5ϯ6ᵐ ậϯ Ḅẚṭἒᴋ ᴠָאϱ

ẚ 6 ᴠָא 100ᵡϱ Ṛᴟ ᴷϯ ᴟ ᴷ

ᵌ᷀ 6 ϯ ᶴ ϱᵸᵐ₥ᵍỌאָ ᴷ ᵤ

ϯ ϯ⁪ ϱאָ ᵅᵡ

____________ϱ 
 
 
 
 
3. ḓᵍᴶᵍ ἷ Ử ἅ ᶈ ₪ϯ ᶑ ╖

כּ ϴ ₪ 1₭ 10 ᵍṭ ᷀ḗ ᾃ

ṷ ᾶָא ϯ̓́ אָ 100ᵡϱⱱ ᶈ ₪

ϯ Ṋ ᵍ ᷀ḗ ᾃṷ ἢ

Ͽ ᾑᵌ Ѐϱ ᵷ ẫᴠ ϴ 
�{�ˆ  �p�{  �A�{  �ö�{  �¥�{  
�™�m 

�Æ�˜�G  
���!�Æ  
�˜�d�m  

	þ�™�m�Z 
�?�!�Æ�˜  

	þ�™�m�Z 
�2�!�Æ�˜  

	þ�™�m�Z 
�+�!�Æ�˜  

�{	n  500 �•  100 �•  10 �•  5 �•  
 

 
Ṋⱱṷ Ṇ ᶈ Ồốᵐᵦ ϯ Ṹ

ϯא10000ָ᷀ Ể ☼ ᷀ᵐᵍ ϯ

ṷ ἢ ἷ ϯ ᶑ ṊỒố Ḅ

____________ᵡ ἷ ϱ 
 
 
 
 
4. ṕϴᴋ 60 ᴓϯẚᴋẹᵣồᴫ 1%ϯ
Ṇ Ἄ ᵐ 4%ϯ ᴓ 60 ᴋẹ100000ᵡ Ḧ

Ẳ ϯⱱ ồᴫϯṊ ᵦḌ ᶱ100000ᵡϯ
Ṇ Ἄ ᶱ5000ᵡϯᵞ ᵦḌ ἳ 1000
ᵡϯ ễ ____________ᵡϱ 

 
 
 
 
5. Ḥ ἅ ₪ 50 ϯ₥ᵍ 1 300 ᵡϯ4 ẍ

50 ᵡϯ50 ẍ 1 ᵡϯ1000 ẍ 500ᵡϯ 
(1) Ὃ ᴋ ϯ ᵍ � ____________ϱ 
(2) ḤῚ╖῎ 100ᵡϯ ἣ ᴋ ϯἣ

ḛ____________ᵡϱ 
 
 
 
 
6. ᴋ ᶚ Ṷ 6ᾇ ϯ ᴋ Ḅ 5000ᵡϯṋϰ
ᴌ₣ᴓ ᶚ₂ 2 :1ϯᵞṋᵂ 4ᾇϯἠẕᴠ ᵌṹ

ᶚ ϯ ϴ 
(1)῎ᾇᶚ ϯᴌ ᵐ ____________ϱ 
(2)ṋ ᵩ ____________ᵡᵉᵦḦϿᴻ ϯ

Ṭ ḃЀϱ 
 
 
 

7. ᴟ ᴷᴋốϯ Ṷᶱ 10ᵡϯ ᷀ Ὡ Ẉ ϯḄ

120ᵡϳ ề Ͽᵦ 0�z ЀϯḄ xᵡϯ ⁿ

ᵦḦϯ x ____________ᵡϱ 
 
 
 
 
 
 
8. ᴋὩᵬ ᴷᴟốϯ ᴋố᷀ x ϯ ᴒố᷀ y ϯ

ᴟố᷀ z ϯ  
(1) ” 8x y z�� �� �d ____________ϱ 

(2)
2

x y x y�� �� ��
____________ϱ 

 
 
 
 
9. ᴋ ᵍỌ 1 1 ϯ2 2 ϯ3 3 ϯ ᵍᴋ

ố℗₣ ϯ℗₭ ↕ k ϯḄ 20 2k�� ᵡϯ Ồ

____________ᵡϱ 
 
 
 
 
 
10. ᵍỌ 1 1 ϯ2 2 ϯ3 3 ϯ¡ ϯ20

20 ϯ ᵍṭ℗ 1 ϯ῏☼℗₭ᵐ

____________ϱ 
 
 
 
 

11.  
�å
­�æ �[�f�ö�ã�=�.���[ �  ���­�u	ž�•�@ �  �s�m�¶ 1 �Æ�¡ 2 �Æ�¡ 3 �Æ�¡  
¡ �¡ 16 �Æ
ú�z�+�! �  �7�s�m�Z�¼��
ú �  
É��
ú	1�Æ�˜ �  �‡�ó�°	1
Ž�è  
�B�  �u�é�Ê
Œ�#�¨�u�h�Ê
Œ�# �  	ž�ñ�Ð
S�)�Ñ�W�ƒ	n�0	1�{	n �  �!	ž  
�²�¶�{	n �  ���• �¥ �¼�) 2�¡ 6 	ž�ñ
S 2 6 8�� � �• �  �¼�) 2�¡ 5 �	
S�) 0 
�• �  �â
� �¥  

1 2 3 4 
5 6 7 8 
9 10 11 12 

13 14 15 16 
 
(1)fi 3ᵡ ____________ϱ 
(2)fi 0ᵡ ____________ϱ 
(3)fi ☼Ọ ____________ϱ 
(4)fi Ọ ᴷᵣ ậ Ἃ ϯ ᶴ ẫ

ἒ ṻϯ☼ ᵉ Ọ ᴵ ____________ϱϿ
ᴋ ϯ ẖ ṭᴋ Ѐ 

 
 
 
 
 
12. 2 ᵷ 3 Ṏ ϯ ⱬ₭ 1ѣ5 ᵖ ᴷϯ̓́

ᴷẍᴋ ϯγ ᴻ Ṋ 1 ᴷ ├ϯ ᴋḭ ᴷϯ ₭

Ḅᶰ ╖☼Ọ ☼ẚ ᴷ ᶗϯ ḭ ᴷ ᵐ

____________ϱ 
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13. ᵍỌ 1 2 ϯ2 4 ϯ3 6 ϯ¡ ϯ25
50 ϯᵞỴ ᵍ℗ᴋ ϯ ℗ n Ḅ nᵡϯ

____________ᵡϱ 
 
 
 
 
 
 
14. ᵍỌ 3 4Ṏ ϯ ᴋ℗₭Ṏ ℗ᾃ ᶗϯ̓͂ ☼℗ố

� ____________ ϱ 
 
 
 
 
 
 
15. ᴋ ᵍỌ 10 Ẉᴵᴻ ϯ₥ᵍỌ 7 Ṏ ϯ3 ϯ

ṋϰᴌᴒᴓ⁷ṋᴌṋᴌ¡ ᾑ ℗ᴋ ϯ℗ ⱬẖϯ

Ṷ℗ ϯ ϯỬᶪḄ 3400ᵡϯ ṋ ἳ

____________ᵡϱ 
 
 
 
 
 
 
16. ᵍỌ 1 ϰ2 ϰ3 ϰ4 ẍᴟ ϯ῎ ℗᷀

ϯ 
(1) ᴋố℗ ᴟ ϯ ᴻ 2 _________ϱ 
(2) ᴋố℗ ᴟ ϯ ᴵ ____________ϱ 

 
 
 
 
 
 

17. �� ��60
32 3x �� Ọ 61 ϯṊ₥ᵍṭ℗ 3 ϯṸỌK

Ọ ϿK � 0ϯ1ϯ2ϯ3Ѐϯ K ______ϱ 
 
 
 
 
 
 
 
 
18. 3 Ẉ ᴷϯ῏ϴ 

(1) ↕ 10 ____________ϱ 
(2) ____________ϱ 
(3) ᷀ Ọn Ẉϯ Ḅ 2 10n �u ᵡϿ ᵌẈϯ

0ᵡЀϯ ᾶ ᴋᾬ ____________ᵡϱ 
 
 
 
 
 
 
 
19. ᵂ Ἃ ᴢỌᵤ ᵩ ϯ Ỵ₥ᵍṭ℗ᴟ ềᴟ―

ᾘϯ ῎ᴋ ℗₭ Ẉϯ 
(1)Ồᴟ―ᾘ ―ᴟ―ᾘ ____________ϱ 
(2)ᴟ―ᾘ ____________ϱ 

 
 
 
 
 
 
 
 

20. ᴋ ᵍỌ 1 1 ϯ2 2 ϯ¡ ϯn n ϯ¡ ϯ
25 25 ϯ1 25n�d �d ϱ Ỵ ᵍṭ℗ᴋ ϯ ῎ᴋ

℗₭ ϯỬ℗ n Ḅ �� ��100 n�� ᵡϱ ℗

₭ 19 (1)_____ϯ(2)ṭ℗ᴋ ___ ϱχ 
 
 
 
 
 
 
 
21. AϯB₣ ᴷᵍẍ Ọ Ṹ 300ᵡϴ A ᵍỌ 1

100ᵡϯ2 50ᵡϯ10 10ᵡϳB ᵍỌ 4 50ᵡϯ
10 10ᵡϱ 
(1) A ᵍṭ℗ᴋ ____________ϱ 
(2) B ᵍṭ℗ᴋ ____________ϱ 
(3) AϯB₣ ᴷ ἣṭ ᴋ ᴷϯṹỴ₥ᵍṭ

℗ᴋ ϳ′ ᴷᶚ Ọἳϵ____________ϱ 
 
 
 
 
 
 
 
22. ᴋ ᴷϯ XϿ 1X � ϯ2ϯ3ϯ4ϯ5ϯ6Ѐ᷀ ϯ

�� ��3
10log 3X �� ᵐ ᵩ Yϯ⁪ᶰ �P ṕY ϱ

ᴞ �� ��F y � ЗY y�d И  
(1) �P� ____________ϱ 
(2)�c �� ��0F � ____________ϯ�d �� ��1F � ____________ϯ
�e �� ��2F � ____________ϱ 

 
 
 
 
 
 
23. ᵍỌ 1 1ᶍϯ2 2ᶍϯ¡ ϯ10 10ᶍϱᵞṊ

ᵍṭ♫ 1ᶍϯ r ϯ 3r ᵡϱ Ṋ ᵍṭ♫ 1ᶍ
____________ϱϿἠ῎ᶍ Ὡ Ѐ 

 
 
 
 
 
 
 
24. ᾶ ᴋה�l�†�% ᴷϯ᷀ x a bx�� ϯ⁪ᶪḄ

₭ xᵡϿ 1x � ϯ2ϯ3ϯ4ϯ5ϯ6Ѐϱ ᵂ 4ᵡϯ
(1) a � ____________ϯ(2)b � ____________ϱ 

 
 
 
 
 
 
 
 
25. ἅ ϱ ᾃ

₣Ḕϯ ᴓ ἳ ᾃỒ ϯἻḄ ᴟố

ϴ ᴋố ϯ᷀ Ἃ ậϳ ᴒố ϯ᷀

ᴜἋ ậϳ ᴟố ϯ᷀ ợἋ ậϿẫϴ⁷

ố ᷀ 3Ͽ Ѐϯ1ϿᴜЀϯ5ϿợЀϱ 513ᵡ Ѐϱ

ậ 0ϯ1ϯ2ϯ¡ ϯ9ᵍ ϯ ᴋἋ

ᴵ ____________ᵡϱϿ ᴋ

Ѐ 
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台北市立陽明高中  高二自然組  動手動腦解答 

單元：B4-3-3 數學期望值(3) 班級： 座號： 姓名： 

 

1.    (1) 3
8

;(2) 33
8

 

 ᴷ  (1) ḗẖẍ 2 2 ϴ 

  ☼῏
2 2

4
2

1 1 6 3
2 2 16 8

C �§ �· �§ �·� �u �u � � �¨ �¸ �¨ �¸
�© �¹ �© �¹

ϱ 

(2) ᴓ  

  
3 3 4

3 3 4
3 2 2

1 1 1 1 13 4 5
2 2 2 2 2

C C C�§ �· �§ �· �§ �·� �u �u �� �u �u �u �� �u �u �u�¨ �¸ �¨ �¸ �¨ �¸
�© �¹ �© �¹ �© �¹

 

  3 12 30 33
8 16 32 16

� �� �� �  

  ☼῏ 33 332
16 8

� �u � ϱ 

2.    
425
54

��  

 ᴷ  ῡỌ 6
3

3
0

5 125
6 216

C �§ �·� �u � �¨ �¸
�© �¹

 

ᴋ 6
2

3
1

1 5 75
6 6 216

C �§ �· �§ �·� �u �u � �¨ �¸ �¨ �¸
�© �¹ �© �¹

 

ᴒ 6
2

3
2

1 5 15
6 6 216

C �§ �· �§ �·� �u �u � �¨ �¸ �¨ �¸
�© �¹ �© �¹

 

ᴟ 6
3

3
3

1 1
6 216

C �§ �·� �u � �¨ �¸
�© �¹

 

�� �� 75 15 1 125100 200 300 100
216 216 216 216

E x � �u �� �u �� �u �� �u  

    1700 425
216 54

��
� � �� ϿᵡЀϱ 

3.    800000  
 ᴷ  ῎ᴋָא  

4 6 4 64 4 6
3 1 1 34 2 2

10 10 10 10
4 4 4 4

100 500 100 10 5C C C CC C C
C C C C

�§ �·�u �u�u
� �� �u �� �u �� �u �� �u�¨ �¸

�© �¹
 

 
500 2400 900 400100 80

210
�� �� ���§ �·� �� � �¨ �¸

�© �¹
ϿᵡЀ 

☼῏ 10000 80 800000� �u � ϿᵡЀϱ 
4.    2200  
 ᴷ  xᵡϴ 

�� ��0.01 100000 0.04 5000 1000x �� �u �� �u �  
1000 1000 200 2200x�Ÿ � �� �� � ϿᵡЀϱ 

5.    (1) 211
100000

;(2)88 

 ᴷ  (1) 1 4 50 1000 211
500000 100000

P
�� �� ��

� � ϱ 

(2) ᴋ  
  

�� ��3000000 1 500000 4 10000 50 500 1000
500000

� �u �� �u �� �u �� �u

�y
 

  12�  
  ᴞ ᴋ ᶱ 100ᵡ   ѯ ḛ 88ᵡϱ 

6.    (1) 1
3

;(2) 4965  

 ᴷ  (1) �� �� 2
3

P � ṋ ᴋᾇ ϯ �� �� 1
3

P � ᴌ ᴋᾇ ϱ 

(2) ᴌ ᶚ �Ÿ 6ᾇϯ5 1 ṹ 1  

  ѯ �� ��
6 5

6
5

1 1 2 1
3 3 3 3

P C�§ �· �§ �· �§ �·� �� �u �u �u�¨ �¸ �¨ �¸ �¨ �¸
�© �¹ �© �¹ �© �¹

ᴌ  

           1 4 5
729 729 729

� �� �  

  �� �� 5 7241
729 729

P � �� � ṋ  

  ѯṋᵩ 7245000 4965.7 4965
729

�u � �
 ϿᵡЀϱ 

 
7.    40 
ᵦ  א   d ϴ 

�� �� �� �� �� �� �� ��1 1,2,3 , 2,3,4 , 3,4,5 , 4,5,6d � �Ÿ  

�� �� �� ��2 1,3,5 , 2,4,6d � �Ÿ  
ᴞ ᵦḦ �Ÿ 0�  

ѯ 3 3

1 3!10 6 120 6 0
6 6

x�� �� �u �u �� �u �u �  

120 610 0
36 36

x
�Ÿ �� �� �� �  

40x�Ÿ � ϿᵡЀϱ 

8.    (1) 7
27

;(2)16 

 ᴷ  (1) 8x y z�� �� �d  
  8x y z t�Ÿ �� �� �� � ϯ₥ᵍ1 , , 6x y z�d �d ϯ 0 8t�d �d  

  ☼῏
4 8
5 5

3

56 14 7
6 216 216 54 27
H C

� � � � � ϱ 

(2)�c x y�!  

    
6
2 5

2 36 12
Cx y x y

y
�� �� ��

� �Ÿ �  

    ѯ �� ��5 251 2 3 4 5
12 4

�� �� �� �� �  

  �d x y��  

    
2

x y y x
x

�� �� ��
� �Ÿ Ẉ�c

25
4

 

  �e x y�  

    
6
1 1

2 36 6
Cx y��

�Ÿ �  

    ѯ �� ��1 71 2 3 4 5 6
6 2

�� �� �� �� �� �  

  Ṋ�c �d�e   ☼῏ 25 25 7 16
4 4 2

� �� �� � ϱ 

9.    
32
3

 

 ᴷ  

c		  �M�N �M�O �N�N �N�O �O�O 

�²
÷  
1 2
1 1

6
2

2
15

C C
C

�  
1 3
1 1

6
2

3
15

C C
C

�  
2
2
6
2

1
15

C
C

�  
2 3
1 1

6
2

6
15

C C
C

�  
3
2
6
2

3
15

C
C

�  

�R 14 12 12 10 8 
 

 

ѯ �� �� 2 3 1 6 314 12 12 10 8
15 15 15 15 15

E x � �u �� �u �� �u �� �u �� �u 

      160 32
15 3

� � ϱ 

10.    
41
3

 

 ᴷ  Ћ ᴋЌ 
1 2 3 20 210� �� �� �� �� � �"  

�� �� 1 2 201 2 20
210 210 210

E x � �u �� �u �� �� �u�"  

    



- 4 - 

2 2 21 1 20 21 41 411 2 20
210 210 6 3

�u �u
�ª �º� �� �� �� � �u � �¬ �¼�" ϱ 

Ћ ᴒЌ 

�� ��
2 2 2 2

20 21 41
1 2 3 20 416

20 211 2 3 20 3
2

E x

�u �u
�� �� �� ��

� � � 
�u�� �� �� ��

�"
�"

ϱ 

11.    (1) 1
120

;(2) 4
5

;(3)17
5

;(4)1ϯ2ϯ3ϯ4ⱱḗ ― 13ϯ14ϯ

15ϯ16ⱱᵍ ḗ ϯ5ѣ12ⱱ ᴠἋ  

῏☼(1)  א   16
2

1 1
120C

� � ϱ 

(2)Ọ Ḅ Ọ3 4 3 4 24�u �� �u �  

  Ѯ 24 1
120 5

�  

  ѯ 0ᵡ 1 41
5 5

�� � ϱ 

(3) ��1 3 5 7 11 13 15 19 21 23 27 29
120

31 6 14 22 8 16 24 10

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

 

      ��18 26 12 20 28�� �� �� �� ��
1 17408

120 5
� �u � ϱ 

(4)ẚ ϯ4 ― ₭₣ốϯẚḙ ᵍ

₣ Ͽ2, 3, 5, 9, 14, 15, 8, 12Ѐ Ἃ ₭ 3ốϯ
ẚᵍ ḗ Ͽ6, 7, 10, 11ЀἋ ₭ 4ốϯ
ᴵϯ☼ᶰ ₭ 4ốἋ ậ ᴵϯ ₭

ᵿố ậ ᴻϯᶪᴵ ậ ᵍẚᵍ ḗ ϯ

1ϯ2ϯ3ϯ4ⱱḗ ― ϯ13ϯ14ϯ15ϯ16ⱱᵍ
ḗ ϯ5ѣ12ⱱ ᴠἋ ϱ 

12.    
7
2

 

ᶰB  א   ṕϯṎ ᶰW ṕϯ ᴷᵍỌ 2Bϯ3W
Ṹ 5  
1 2 3 4  

B B   2 1 1
5 4 10

�Ÿ �u �  

B W B  2 3 1 12
5 4 3 5

�Ÿ �u �u �u �  

W W W  3 2 1 1
5 4 3 10

�Ÿ �u �u �  
 

Ͽ ẚ 4ϯ5 ᴷЀ 

B W W B 2 3 2 1 3! 3
5 4 3 2 2! 10

�Ÿ �u �u �u �u �  

B W W W 2 3 2 1 3! 3
5 4 3 2 2! 10

�Ÿ �u �u �u �u �  
 

Ͽ 2 ẚ 5 ᴷЀ 
 

ѯ �� �� 1 1 1 3 32 3 4
10 5 10 10 10

E x �§ �· �§ �·� �u �� �u �� �� �u ���¨ �¸ �¨ �¸
�© �¹ �© �¹

 

      35 7
10 2

� � ϱ 

13.    17 
  א  

25

1

25 262 4 6 50 2 2 25 26
2k

k
� 

�u
� �� �� �� �� � � �u � �u�¦�"  

�� �� 2 4 501 2 25
25 26 25 26 25 26

E x � �u �� �u �� �� �u
�u �u �u

�"  

    �� ��2 2 21 2 1 2 25
25 26

�ª �º� �� �� ���¬ �¼�u
�"  

    1 25 26 512 17
25 26 6

�u �u�ª �º� �u � �« �»�u �¬ �¼
ϿᵡЀϱ 

14.    
32
5

 

 ῏☼  א  
4 4 3
3 3 2

7 7 7
4 5 6

4 3
3 3

4! 5!34! 3! 3! 2!4 5 6

6!
3! 3!7

7!

P P P

P P P

P P

�u �u �u �u
�u� �u �� �u �� �u

�u �u
�u�� �u

 

 1 4 2 4 324 5 6 7
35 35 7 7 5

� �u �� �u �� �u �� �u � ϱ 

15.    2000  

ṋ  א   
2 43 7 3 7 3

10 10 10 10 10
�§ �· �§ �·� �� �u �� �u ���¨ �¸ �¨ �¸
�© �¹ �© �¹

�"  

          3 1 10
4910 171

100

� �u � 
��

 

�Ÿ
103400 2000
17

� �u � ϱ 

16.    (1) 16
55

;(2)155
44

 

(1)  א   
9 6
3 3

12
3

16
55

C C
P

C
��

� � ϱϿ2ϯ3ϯ4 Ṹ 9 ṭ℗ᴟ Ѐ

��Ͽ3ϯ4 Ṹ 6 ṭ℗ᴟ Ѐ 
(2)

�� ��
3 6 3 9 6 12 9
3 3 3 3 3 3 3

12 12 12 12
3 3 3 3

1 2 3 4C C C C C C C
E x

C C C C
�� �� ��

� �u �� �u �� �u �� �u

 

       1 38 192 544 155
220 44

�� �� ��
� � ϱ 

17.    
33
61

 

��  א   ��60
32 3x �� ᵐᴋ �� �� �� ��60

60 32 3
n n

nC x
��

 

Ọ ϯ nḫ 6  
Ἳ 0n � ϯ6ϯ12ϯ¡ ϯ60Ṹ 11  

ѯ �� ��60
32 3x �� ẺᵍỌ 11 Ọ

ϯ₥ 50  
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