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1-1 ┈ْ lﾔ┇ｽ  ｺ┖ﾓﾒﾆ│ｳ ｻｳﾔ┗ｸヂｾ│ｳ┐ ﾓ┐ﾒﾆ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) (a) 20 (b) 40 (c) 10
2
 (d) 0.1 (e) 0.5

 (f) 0.08 (g) ﾐﾅ┑┖ ├ (h) 5
1

 (i) 7
2

 ( j ) 30

 (k) ﾐﾅ┑┖ ├ (l) 150

(2) (a) 3 (b) 10 (c) 4-  (d) 0.5 (e) 5
2

(f) 42 (g) 2
5-

 (h) 0 (i) 17.54 ┓│ｳ┑ﾉ ┐ｩ 6 253

(3) (a) :x
x x

4 4 01= -
:x x4 0$&  (b) .

. :
x

x x
0 5

0 5 0
3

3

3

1-
=

:. x x 00 5 $'  (c) 
:

:
x y

x y y

x y y

0

04 9
4 9

4 9

1

$
=

-
)   

(d) x x2 2

 (e) x y5
1 2y  (f) 100 x  (g) 5 2

- y  (h) x3 33 2

 (i) x y5 22 2
- y  ( j ) 14 xy  (k) 

v

u4
3

(4) (a) 10 2  (b) 4 53  (c) 3
4

 (d) 35 5+

 (e) 5 2 6-  (f) 10 7 2+  (g) 69 20 11+  (h) 300

 (i) 2 23
-  ( j ) 5 3 4 2-  (k) 12 3 9 23 3-  (l) 6

 (m) 4 727 +

(5) (a) m4 7 10 21+  (b) m70 3 2

(6) (a) 6
7

 (b) 2
3 43

 (c) 23
12 3 8+

 (d) 
11 8 2

14
- -

 (e) 29
35 19 5- -

 (f) 0 (g) 4 (h) 
1 2 2 3

10
1 -

 (i) 
x

xx
1

2 1
-

+ +
 (j) x y+

(7) 52  (8) 2

(9) ;E F41 24 2 114 56 2-= + =  (10) 2
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (a) (3) (a) (4) (b) (5) (a)

(6) (c) (7) (b) (8) (b) (9) (b) (10) (a)

(11) (b) (12) (d)

1-2 ┈ْ lﾔ┇ｽ  ｺ┗ｸﾚ┋│ｳ ﾘﾙ┚ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) (a) 3-  (b) ﾐﾅ┑┖ ├ (c) 6 34  (d) 2 (e) 2y2

(f) x4
-  (g) 0.4 (h) 3 3 1+^ h (i) 

y

x
x

2
3

6
4

(2) (a) x6  (b) x27  (c) 
y yy

1 1
898

=

 (d) x x3 3
= ^ h  (e) x34  (f) 7 49323

=

 (g) y y y2 5  (h) 
x
13

2

(3) (a) 16 (b) 16
1

 (c) 8 

(4) (a) x7 2
1

2
3

 (b) x7 2 2
33

 (c) x7 2 2
33

 (d) 25x2y2
 (e) x3

3
4  (f) 0.07t26

 (g) 64

(5) (a) 16 (b) 81
1

 (c) 3-

 (d) x 2
1

 (e) x 2
1

 (f) yx
1
6 4

1

 (g) x y
1

4
5

6  (h) x3 3
1

-

 (i) t2

(6) (a) x2  (b) 1 (c) 1

 (d) 2-  (e) 2
1
6  (f) 0

768 (8)  4 5-  :ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ  (7)

636 ┓│ｳ┑ﾉ (10)  25
1
2  ﾘ┗│┐ 5 2

3

 └┐ｴﾚｽ 5 5 2
1

#  (9)
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (a) (4) (b) (5) (b)

(6) (b) (7) (c) (8) (b) (9) (a) (10) (a)

(11) (c) (12) (c)

1-3 ┈ْ lﾔ┇ｽ  ｻ┞ﾏｴヂ┇│ｳ ━ﾉ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) (a) 16 (b) 22 (c) ;3 13-  (d) 8

 (e) 4
1

-  (f) 6 (g) ﾐﾅ┑┖ ├

(2) (a) .d m9 33.  (b) 0.10 m

(3) (a) 3 (b) ;3 4- -" , (c) -2 (d) 1

 (e) -3 (f) x 10=  (g) 5 (h) x 25=

 (i) 2
13

 (j) 9, - 7 (k) 2 (l) -1

 (m) 4
5

 (n) 2-

(4) (a) x
S
3

2 3
=  (b) . ; .cm cm8 77 15 2.

(5) . m5 3.

(6) (a) x y3 3
-  (b) 6 23 3

2
3 3
1 2

+ +

(7) (a) 3 (b) 1-  (c) ,2 2-" , (d) ,1 4" , (e) 0

 (f) 2 (g) 2
7

 (h) ,0 3" , (i) ,0 3" , ( j ) 4
1

+
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (b) (4) (b) (5) (b)

(6) (d) (7) (d) (8) (a) (9) (a) (10) (c)

┓│┐┚ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ
(1) (a) 

:

:
x

x

x x

x
11

11 0

11 045
45

45

1

$

-
= '  (b) y4 27

-  (c) 2y5
 (d) 0.09 x30

 (e) 4 x18
 y48

 (f) 8 3 24+  (g) 
:

:
x y

x y y

x y y
12 35

12 35 0

12 35 03
3

3

1

$

-
)

 (h) 4 (i) 2x

(2) (a) 7
1-

 (b) 87
20 7 25-

 (c) 
41

4 6 5 2 10 15 2
-

+ + +
 (d) 

8 2
7

10 -

(3) (a) 16 (b) 125 (c) 26

 (d) 3
1

 (e) 4 (f) 7
4

(4) (a) 4

 (b) x 2= -  ┈┑〞┗ピ ｶ│ｴﾙ ﾏﾐダ ┑┎ x  ┈ｩ ｴ┇ｷ .x 2= -  ┐ｩ x 2=  ｳﾑｭ x 42
=

(5) (a) x57  (b) 
y

1
29

 (c) x25

 (d) 2  (e) 10 334  (f) x6 56

 (g) 32 12  (h) 100 1012  (i) 3
1

(6) (a) 64y4
 (b) 

y

x

9

4
9

7

 (c) x 3
1

 (d) 
-

x y
1
6 4

5

#

-

x y x y
2 2 2
!- -

- - -^ h  :└ｩ ｪゲﾍ ━〞ﾞｷ ﾘﾙ┚ｳ ｼダﾕ┑ｽ لｺ┗┊ｴﾂ│ｳ ｺ┃ﾉﾔ┇│ｳ ┕ピ  (7)

(8) (a) 25
1

 (b) 2 (c) 12 (d) 10

(e) 16
81

 (f) 13

(9) m
V
64=

2

 (10) 2 (11) (a) ,3 3-  (b) ,1 2-
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ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ
(1) (a) 7-  (b) 30 (c) 3 (d) 9-

 (e) .0 1-  (f) 8 5 3-  (g) 
3 5

2
10

10

7
#

 (h) 2 36 6
#

(2) (a) 2 3 4 4 23 3
- + +  (b) 7 (c) 13

(3) (a) 
x x

y9

4
6

4 23

 (b) y x4 6
#

-  (c) x y x23 323
+ + y (d) x

(4) (a) 11
8 5 3+

 (b) 2 5

(5) (a) 3 2 5+ +  (b) 9 6 43 3 3
+ +  (c) 

x
x

x2 1
1-

+ +

0  (6)

ｴI┗ボ┗ボﾉ ｳﾏًﾐダ ,2 8- -  ┉┆ ━〝 ﾘ┗│  (7)

32 0.8-  (8)

(9) (a) xa b+  (b) 2 (c) 
x
y

y23
#

(10) (a) 3 (b) 2 (c) ,1 4" ,
  (d) ,0 2" , (e) ,1 4" ,
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2-1 ┈ْ lﾔ┇ｽ  ｺ│ｳﾐ│ｳ ─ｴﾆ┆

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

├ (6)  ├ (5)  ├ (4)  ┅ヂ┊ (3)  ├ (2)  ┅ヂ┊ (1)

(7) R  (8) ,3
7
3k:  (9) ,03-^ @

(10) , ,2
5

2
5

,3 3-a ak k (11) R  (12) ,3 3-^ h
(13) ,2 3h6  (14) ,4

3
3
5

3- -k: & 0 (15) ,1 1R - -" , (16) ,2
3
3k:

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (a) (4) (b)

(5) (a) (6) (b) (7) (d) (8) (a)

(9) (d) (10) (d) (11) (b)

2-2 ┈ْ lﾔ┇ｽ  ｴ┏ｾﾅﾒ┇┊┐ ｺ┗ヂ┗ｷﾔｾ│ｳ ─ｳ┐ﾐ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

ｺ┗ゲﾍ (5)  ｺ┗ゲﾍ (4)  ｺ┗ヂ┗ｷﾔｽ (3)  ｺ┗ヂ┗ｷﾔｽ (2)  ｺ┗ゲﾍ (1)

ﾃｳ┐ﾕｩ 3 (9)  ｺ┗ゲﾍ (8)  ｺ┗ゲﾍ (7)  ｺ┗ヂ┗ｷﾔｽ (6)

(10) y x x2 5 32
= - -  (11) y x x22

= +  (12) y x3 202
= - +

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (b) (4) (a) (5) (b)

(6) (a) (7) (d) (8) (c) (9) (b) (10) (d)
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2-3 ┈ْ lﾔ┇ｽ  ｺｲピｴ〞┇│ｳ ゼ┑ゲボ│ｳ┐ ｺ┗ヂ┗ｷﾔｾ│ｳ ─ｳ┐ﾐ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

━ブﾙｩ ┓│ｭ ل y x
3

16
2

=
-

 (2)  ┓┃ダｩ ┓│ｭ ل y x9
2 2

=  (1)

┓┃ダｩ ┓│ｭ ل y x4
5 2

=  (4)  ━ブﾙｩ ┓│ｭ ل y x18
1 2

=
-

 (3)

(5) y x 42
= - +  (6) y 4

1 2
= x  (7) y x 2 2

= - -^ h
(8) y x 2 2

= - +^ h  (9) y x 1 22
= - - +^ h  (10) y x 3 26 2

= + -^ h
(11) y

x-1-2-3-4-5-6

1

1

2

3

4

5

(-3, 0)
(-4, 1)

(-5, 4)
(-1, 4)

(12) y

x4321-1

1

2

3

4

5

(0, 4) (4, 4)

(2, 0)

(13) y

x
-1

-1 1 2 3-2-3

-2

-3

-4

-5

(-1, 0)

(-3, -4)

(1, -4)

(14) y

x-1-1

-2

-2

1

2

1

(0, 3)

(1, 2)
(-1, 2)

(15) y

x-1

1

2

3

4

5

-2-3-5-6 -4

(-2, 5)

(-4, 1)

(-6, 5)

(16)

4

1

1-1

2

3

3

5

6

2 4

(2, 4)

y

x
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(17)
y

x

1

1

2

2
-1

-1-2-3-4

-2

-3

-4

-5
(-2, -4)

(-4, -4)

(18)
y

x2-3 0

-2

-4

-6

-8

-10

-12

(0, -6)(-2, -6)

.x 3=  :━ﾁｴ┇ｾ│ｳ ﾓ┑ﾊ┆ ┅ﾙﾓｳ .(3, 4) ﾗｩﾔ│ｳ ｺゲボ┊ ┅ﾙﾓｳ :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ   (19)

.(12, 2) ｹﾔジｴ┋┇│ｳ ｺゲボ┋│ｳ ┅ﾙﾓｳ ┅ﾁ (4 ,2)ل ｺゲボ┋│ｳ ┅ﾙﾓｳ   

(20) y x2 2= - +
2^ h  :━ﾂ┆ ｻｴｷｴﾅ┟ｳ ゼ┑┋ｾｽ

(21)
y

x-4 -2 2

2

4

6

8

10

(22) y

x-4 -2

2

2
-2

-4

-6

-8

-10

-12

xy 2
5

=
2 xy 2

5
= -

2

(23) y

x

1

-1 1

2

2

3

4

5

(24) y

x

1

-1
-1
-2

-3

-4

-5

-6

-7

-8

-2 1 2 3 4 5 6 7 8

xy 2 5= - +
2

y
x
3

3
1

2

=
- -

+
^ h
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(25) y

x
-1

-1

-1

-2

-2

-3

-3

-4

-4

-5

-5

-6 1 2

y
x3 2
8 6

2

=
- +

+
^ h

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (b) (4) (a) (5) (a)

(6) (d) (7) (c) (8) (d) (9) (c) (10) (a)

(11) (b)

2-4 ┈ْ lﾔ┇ｽ  ｺ┆ｴヂ│ｳ ｹﾓ┑ヱ│ｳ┐ ┓┋ﾊ┋┇│ｳ ﾗｩﾓ ｻｴ┗ﾁｳﾐﾉｭ ｺ│┞ﾐｷ ｺ┗ヂ┗ｷﾔｾ│ｳ ｺ│ﾏｴヂ┇│ｳ ｹﾓ┑ヰ ┉┗ｷ ｺ┊ﾓｴボ┆

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) y x 2 22
= - +^ h  (2) y x 1 42

= + +^ h  (3) y x4 8
7

16
492

= + -a k
(4) y x 0 352 2

= - - +^ h  (5) y x 0 08 2
= - - +^ h  (6) y x2 4

1
8
12

= + -a k
(7) y x 33 3

1 42

= - + +a k  (8) y x x6 52
= + +  (9) y x x2 8 132

= - +

(10) y x x14 392
= - + -  (11) y x x60 2725 2

= + +  (12) y x x9 24 102
= - + -

(13) y x x2 62
= - -  (14) y x x8 142

= - + -  (15) c 23=

(16) , ba 3 12= = -  
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (a) (4) (b) (5) (b)

(6) (c) (7) (b) (8) (b) (9) (c) (10) (b)

(11) (b) (12) (b) (13) (b) (14) (d) (15) (a)

2-5 ┈ْ lﾔ┇ｽ  ┕ヂ┗ｷﾔｾ│ｳ ﾓﾒﾆ│ｳ ─ｳ┐ﾏ┐ ｻｴﾙ┑〞ヂ┇│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) y

x

y

x
2

=4

2

0

-2

-4

-4 -2 2 4

x
y

2
1

=

(2) y

x

y
x3

1

=

-

4

3

2

1

0

-2

-3

-4 -1
-1

-2-3 2 3 4 51

y
x 3

1
=

+

y x2= xy 13= -

(3) y

x

4

2

0

-2

-4

-4 -2 2 4

y

x5
3

=

+

y
x 5

3
=

-

y
x

5
3

=
-
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(4) y x2!=  (5) y x 1!= +  (6) y y 1 2!= - +

(7) y x3 5= -  (8) y
x

6
2

=
-

 (9) y x 3!= +  (10) y y 52!= - -

(11) y

1

1

3 5 6

-2

-1
x

(12) y

x2 4

2

-1

;x y1 0$ # ;x y0 2$ #

(13) y

x

3

3 4 5 6 87

2

2

1

1

(14) y

2-2-4-6 4 6 8
-2

-4

-6

x

;x y4 2$ $ ;x y3 2$ #- -

(15) y

x

6

4

4

2

-2

-2-4 2

(16)

x

y

4

42

2

y x 2 2
= -^ h

y x 2!= +

y x4 4= +

y x4
1

1= -

(17) (a) .y 0 8= x  (b) .y 1 25= x

 .ゾ┗ｸ│ｳ ┉┇ﾁ ┕ゲダｩ ｴ┆ ｳﾑｭ ┕┃ヰ┚ｳ ﾔヂﾚ│ｳ ﾏｴﾆ┖ｭ (c)
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (a) (3) (a) (4) (a) (5) (b)

(6) (d) (7) (b) (8) (c) (9) (b) (10) (d)

2-6 ┈ْ lﾔ┇ｽ  ｻｴ┋┖ｴｸｾ┇│ｳ ━ﾉ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) (a) ,x 2
5

3! -a k (b) , ,x 21
5

,3 3! - -^ k:@  (c) , ,x
1

13 ,3 3! - -a ^k h
 (d) ,x 3 3! -^ h (e) , ,x

1 1
3 3,3 3! -a ak k (f) ,x 3 7! -^ h

.x 22 xل  2 02- 0ل  1  ━┗ゲｾﾚ┇│ｳ ヮﾔダ  (a)  (2)

y x x2 42
= -  (b)  

. cm8  ヮﾔヂ│ｳ┐ ل cm16 =  ─┑ゲ│ｳ لx 8=  (c)  

(3) , ( , )2 1 2,3- -^ h  (4) ,1 1-6 @ (5) ( , ), 34 ,3 3- -^ h
(6) [ , ), 1 31 ,3- -^ h  (7) , ), ( 15 2,3- - -^ h  (8) ( , ), 11 ,3 3- -^ h
*(9) ,, 2

1
101 ,- ah6 D

.ｺ┋ﾙ 80 ┌ﾐﾅ ﾔ┇ダ┐ ｻｳ┑┋ﾙ 10 ﾐ┇ﾉｩ ﾔ┇ダ  (10)

(11) (a) y

21

1

2

-1
-2 -1-3

-3

-2

x

y 1= -

(b) y

21

1

2

3

-1
-1-2 x

y 1= -

, xx 0 2= = -

,( ) ,f x y x 02` , 332 ! - -^ ^h h
( ) ,f x y x 2 0`1 ! -^ h

( )f x y=   ｴ┏│ ━ﾉ ├
( ) ,f x y x` 3 32 ! -^ h
( )f x y1   ｴ┏│ ━ﾉ ├
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 (c) y

x432

3

1

2

1

-1

-2

-1

y 1= -

( ) ,f x x xy 4 0`= = =

( ) ,f x y x 0 4`2 ! ^ h
( ) , ,f x y x 0 4` ,3 31 ! -^ ^h h

(12) (a)
y

4

1

3

2

1

-1 x

y

1 2 3

3

2

-2

1

-1
-1

-2 x

( ) ( , )f x y x` 33$ ! -

( )f x y2   ｴ┏│ ━ﾉ ├
( )f x y2

, ,x 2
1 17

2
1 17

` ,3 3! -
- +c m;E

( ) ,f x y x 2
1 17

2
1 17

`1 !
- +c m

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (a) (4) (a) (5) (b)

(6) (b) (7) (b) (8) (c) (9) (b) (10) (c)

(11) (b) (12) (c) (13) (d)
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ｺ┗┊ｴﾂ│ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ
(1) , , ,3

2
3
2

2
3

2
3

, ,3 3- -a ak k:D  (2) , 23- -^ h (3) x x4 32
- +

(4)

f(x)

x

y

1

2

1

-1-2-3

-2

-1

-3

2 3

(5)

x

y

1

1

-1
-1
-2
-3

-4

-2-3-4

2

3

4
5

6

7

2

y x2 32
= - ｺ┗ヂ┗ｷﾔｽ ل   y x x4 12

= + + ｺ┗ヂ┗ｷﾔｽ ل  

(6) 

x

y

1

1

2

3

2 3-1-2

 (7) 

1

1

2

3

4

5

6

2 3 4

y

x

 y x3
1 2

=  y x6 1 52
= - +^ h

(8)

x

y

-2
-1

-3

-5

-7

2

(0, -7)

(9)

x

y

-2

7

4

2

2

(-1, 5)

( , )0 7-  ﾗｩﾔ│ｳ ( , )1 5-  
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(10)

x

y

-1

2

1 2 3 4 5

-2

(11)

x

y

-4

-4 4

(0, -8)

,2
5

4
13a k ( , )0 8-  

(12) y x4
1

4
1

= -  (13) y x 92
3

= +

(14) y x 10!= +  (15) y x 3 2!= + -

y x=  :ｺ┋〞┇┆ ｺｷｴﾅｭ :ｻｴｷｴﾅ┟ｳ ゼ┑ّ┋ｾｽ  (16)

(17)

x

y

2-1

-2

-3

-4

4 6

1

(3, -4)

(18)

x

y

5

3

1

1 3 5

(4, 6)

, ( , )y x 3 4 3 42
= - - -^ h  , ( , )y x 4 6 4 62

= - +^ h  

(19)

x

y

4

3

2

2

1

1-1

(20)

x

y

-2

2 4

-4

(4, -1)

,,y x
3 3
4 8

1
4 8

12

= - -
-a ak k ,,y x 4 12

1
4 12

= - - - -^ ^h h
. m600 2  ｴ┏ｾ┇┗ペ┐ لx 20=  ﾐ┋ダ ┓┇ズダ ｺ┇┗ペ ｴ┏│ x x

1
2 3120 -^ h :ｺﾉｴﾚ┇│ｳ  (21)

(22) (a) ,x 3 5! 6 @ (b) R  (c) , ,x 2
3

2,3 3! -a ^ hD
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(23) (a)

x

y

1

1 2 3 4 5 6
-1

-1

-2

-2

-3

-4

-5

-6

-7

-8

-9

-10

ل ( , )x 1 5! -  ┕ゲヂｽ ( )f x 82- xل  5=  ┐ｩ x 1= -  ┕ゲヂｽ ( )f x 8= -  (b)  

. ( , ) ( , )x 1 5,3 3! - -  ┕ゲヂｽ ( )f x 81-    

; x xx x 4 5 04 3 82 2
- + - = - - + + =  (c)  

( ) x xh x x x4 5 1 52
= - + + = + - +^ ^h h    

∞-∞x

++-x 1+

-++x 5- +

-+-( )h x

-1 5

  

.ｴ┏ﾚブ┊ ｺボｷｴﾚ│ｳ ｺﾆ┗ｾ┋│ｳ ┓┃ダ ━ヱﾊ┊    

ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ
(1) ,0 3h6  (2) , , ,3 3 3 3, ,3 3- - -^ ^ ^h h h

, .a a0 10 3 0 030
2

= - + = -^ h  (a)  (3)

. .y 2 73 2 532=  ┍┋┆┐ .y 0 03 7 10 3
2

= - - +^ h ل  m7  ﾐヂｷ ┓┃ダ ﾗﾓｴﾊ│ｳ ビボ┖  (b)  

.┓┆ﾔ┇│ｳ ﾗﾓｴﾉ ｹﾔ〞│ｳ ┓ゲﾎｾｽ ｳﾒ│    

. .y 0 03 16 10 3 1 92
2

= - - + =^ h  . m16  ﾐヂｷ ┓┃ダ ┓┆ﾔ┇│ｳ ｺ┗┊ｴﾁ ｺ┗ﾉｴ┊ ┉┆    

.ｴピًﾐ┎ ｶダ┝│ｳ ━ﾆﾚ┗ﾙ┐ ┓┆ﾔ┇│ｳ ┕ピ ｹﾔ〞│ｳ ━ﾍﾐｽ パ┑ﾙ ｳﾒ│ ل . .1 92 2 441  └ｩ    
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. .k 7 48=  :ﾐﾆ┊ カ┖┑ヂｾ│ｴｷ┐ (1 ,0)ل プ┝ゲ┊├ｳ ｺゲボ┊ ｻｴ┗ﾁｳﾐﾉｭ  (a)  (4)

. . m7 48  ┓ヱペ┚ｳ ゼｴブｽﾓ├ｳ ┈┑〞┗ピ (7.48 ,9)ل ｰピｴ〞┇│ｳ ゾゲボ│ｳ ﾗｩﾓ ｻｴ┗ﾁｳﾐﾉｭ  (b)  

ل  . my 4 7- ┍┋┆┐ .x 14 9=  ｳﾑｭ ┕┊ｴﾂ│ｳ ｶダ┝│ｳ ┉ダ 14.9 └ｩ ｺ〞ｸﾞ│ｳ ┉┆ m3  ﾐヂｷ ┓┃ダ ﾘピｴ┋┇│ｳ ｶダ┝│ｳ ビボ┖  (c)  

.ﾘピｴ┋┇│ｳ ｶダ┝│ｳ ｹﾔ〞│ｳ ┓ゲﾎｾｾﾙ ｳﾒ│ . .4 7 3 31  ┈ｭ ﾀ┗ﾉ┐
┓┃ダ ━ヱﾊ┊ ┍┋┆┐ ل . .x0 08 9 7 48 02

- - + =^ h  └ｩ y 0=  ┈┑〞┖ ｶヂ┃┇│ｳ ヮﾓｩ ┓┃ダ ｹﾔ〞│ｳ ガ┑ボﾙ ﾐ┋ダ  (d)  

.ﾘピｴ┋┇│ｳ ｶダ┝│ｳ ｶヂ┃┆ ━ﾍｳﾏ ｹﾔ〞│ｳ ギボﾚｾﾙ ｳﾒ│ ل . .18 67 23 81  ┈ｭ ﾀ┗ﾉ┐ ل .x 18 67=

(5) (a)

x

y

6

5

5

4

4

3

3

2

2

1

0

1-5-4

-4

-3

-3

-2

-2

-1
-1

y x2 42 = - + y ل  x2 41 = + + 2y ل  y x4 0- - = 2x ل  y y4- - 2y ل  x x4- -  (b)  

(6) ｴ┏│ ━ﾉ ├ (7) ,3
4

2
3

-: D (8) ,3 3^ h
(9) , ,5 6 6, 3^ ^h h (10) , ,3 2

7
2
71

, 3ak k:
 (a) (11)

(1) ─┐ﾐﾅ
x012345

y x2=0246810

プﾔブ│ｳ22222
 

(2) ─┐ﾐﾅ
x012345

y x2 2
=028183250

プﾔブ│ｳ26101418
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y x2 2
=  (b)  

.┒ﾔﾍｩ ┓│ｭ ｺ│ﾖ┋┆ ┉┆ 4 プﾔブ│ｳ ﾐ┖ﾖ┖ ┕┊ｴﾂ│ｳ ┕ピ┐ 2ل └┐ｴﾚｽ ─┐┚ｳ ─┐ﾐﾆ│ｳ ┕ピ プ┐ﾔブ│ｳ ━〝  (c)  

(d)  

x012345

y x 42
= - +430-5-12-21

プﾔブ│ｳ-1-3-5-7-9

ｴI ┗ゲ┇┊ ┒ﾔﾍｩ ┓│ｭ ｺ│ﾖ┋┆ ┉┆ -2 プﾔブ│ｳ ｀ペｴ┋ｾ┖  

x012345

y x 4= - +43210-1

-1-1-1-1-1

┍ﾚブ┊ ┑┎ プﾔブ│ｳ  

 ┈┑〞┗ﾙ ┕ゲﾎ│ｳ ﾃﾑ┑┇┋│ｳ لﾒｱﾐ┋ヂピ لｴｾًｷｴﾁ x ┅┗ボ│ ｹﾔジｴ┋┇│ｳ y ┅┗ペ ┉┗ｷ プﾔブ│ｳ ┈ｴ〝 ｳﾑｭ :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ  (e)  

.━ヴピ┚ｳ ┑┎ ┈┑〞┖ ｴ┇ｷﾓ ┕ヂ┗ｷﾔｾ│ｳ ﾃﾑ┑┇┋│ｳ ┈ｮピ ل┅ズｾ┋┆ ギ┇┊ ┕ピ ｴI┗ヱペｴ┋ｽ ┐ｩ ｴI┖ﾐ┖ｳﾖｽ プﾔブ│ｳ ┈ｴ〝 ｳﾑｭ ｴ┆ｩ ━ヴピｩ
(12) .y x0 1 2

=
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3-1 ┈ْ lﾔ┇ｽ  ｴ┏ｽｴﾙ┑〞ヂ┆┐ ┒┑ボ│ｳ ─ｳ┐ﾏ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

.ｺ┗ﾅ┐ﾕ ｺ│ｳﾐ│ｳ  `  ━ﾁｴ┇ｽ ﾓ┑ﾊ┆ ┑┎ └ﾏｴヱ│ｳ ﾓ┑ﾊ┇│ｳ  (1)

.ｺ┖ﾏﾔピ ｺ│ｳﾐ│ｳ  `  ━ﾁｴ┇ｽ ｺゲボ┊ ┕┎ ━ヰ┚ｳ ｺゲボ┊  (2)

.ｺ┗ﾅ┐ﾕ ｼﾚ┗│┐ ｺ┖ﾏﾔピ ｼﾚ┗│ ｺ│ｳﾐ│ｳ  `  ━ﾁｴ┇ｽ ﾓ┑ﾊ┆ ├┐ ━ﾁｴ┇ｽ ｺゲボ┊ ｴ┏│ ﾘ┗│  (3)

.ｺ┖ﾏﾔピ ｼﾚ┗│┐ ｺ┗ﾅ┐ﾕ ｼﾚ┗│ ｺ│ｳﾐ│ｳ  (4)

.ｺ┖ﾏﾔピ  (5)

.ｺ┗ﾅ┐ﾕ ｼﾚ┗│┐ ｺ┖ﾏﾔピ ｼﾚ┗│  (6)

.ｺ┗ﾅ┐ﾕ ｼﾚ┗│┐ ｺ┖ﾏﾔピ ｼﾚ┗│ (9)  .ｺ┗ﾅ┐ﾕ (8)  .ｺ┗ﾅ┐ﾕ (7)

3y x4
!=  (12)  2 ;y

x
x

4
= 0$` j  (11)  y x33

=  (10)

3 2y x4
!= + -  (15)  y x 13

= +  (14)  y x3 3
= ^ h  (13)

.g kg4 096 4 1.  (a) (16)

p M53
=  (b)   

.ｴｸً┖ﾔボｽ 74.1 cm  (c)   

y x3
= -  :─ｴﾂ┆ :ｻｴｷｴﾅ┟ｳ ゼ┑ّ┋ｾｽ   (17)

(18) (a) ( )( )V R R R2 3 62 2 2 3π π= =2 2 2  (b) .121 3cm3

.┕ボ┗ボﾉ ﾏﾐダ ┑┎ ｶ│ｴﾙ ﾏﾐヂ│ ┕ｸ┗ヂ〞ｾ│ｳ ﾓﾒﾆ│ｳ ┈ｩ ┉┗ﾉ ┕ピ لｴI┗ボ┗ボﾉ ｳﾏًﾐダ ﾘ┗│ ｶ│ｴﾙ ﾏﾐヂ│ ┕ヂ┗ｷﾔｾ│ｳ ﾓﾒﾆ│ｳ  (19)

.ｺ┗ﾅ┐ﾕ ل━ﾁｴ┇ｾ│ｳ ﾓ┑ﾊ┆ └ﾏｴヱ│ｳ ﾓ┑ﾊ┇│ｳ ل┓┃ダｩ ┓│ｭ ﾇ┑ｾブ┆ ┕┊ｴ┗ｸ│ｳ ┅ﾙﾔ│ｳ  (a)  (20)

.ｺ┗ﾅ┐ﾕ ل━ﾁｴ┇ｾ│ｳ ﾓ┑ﾊ┆ └ﾏｴヱ│ｳ ﾓ┑ﾊ┇│ｳ ل━ブﾙｩ ┓│ｭ ﾇ┑ｾブ┆ ┕┊ｴ┗ｸ│ｳ ┅ﾙﾔ│ｳ  (b)   

.ｺ┖ﾏﾔピ لﾀ│ｴﾂ│ｳ┐ ─┐┚ｳ ┉┗ヂｷﾔ│ｳ ┓│ｭ ﾐｾ┇┆ ┕┊ｴ┗ｸ│ｳ ┅ﾙﾔ│ｳ  (c)   

.ｺ┖ﾏﾔピ لゾｷｳﾔ│ｳ┐ ┕┊ｴﾂ│ｳ ┉┗ヂｷﾔ│ｳ ┓│ｭ ﾐｾ┇┆ ┕┊ｴ┗ｸ│ｳ ┅ﾙﾔ│ｳ  (d)   

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (a) (3) (b) (4) (b) (5) (a)

(6) (b) (7) (a) (8) (c) (9) (d) (10) (b)

(11) (a) (12) (d)
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3-2 ┈ْ lﾔ┇ｽ  ｺ┖ﾏ┐ﾐﾊ│ｳ ─ｳ┐ﾐ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(ﾐّﾊ│ｳ ｺ┗ｱｴ┋ﾁ لｺ┗ヂ┗ｷﾔｽ)   x 162
- +  (1)

(ﾏ┐ﾐﾊ│ｳ ｺ┗ﾁ┝ﾁ لｺ┗ヂ┗ｷﾔｽ)   x x16 52
- -  (2)

(ﾏ┐ﾐﾊ│ｳ ｺ┗ダｴｷﾓ لｺ┗ｸ┗ヂ〞ｽ)   x x x2 9 21 273 2
+ + +  (3)

(ﾏ┐ﾐﾊ│ｳ ｺ┗ﾁ┝ﾁ لｺ┗ｸ┗ヂ〞ｽ)   x x x80 109 683 2
- -  (4)

(ﾐﾊ│ｳ ｺ┗ｱｴ┋ﾁ لｺﾚ┆ｴﾎ│ｳ ｺﾅﾓﾐ│ｳ ┉┆)   x x2
1

3
25

+  (5)

(ﾐّﾊ│ｳ ｺ┗ｱｴ┋ﾁ لｺ┗ｸ┗ヂ〞ｽ)   x x30 10 23
-  (6)

(ﾏ┐ﾐﾊ│ｳ ｺ┗ﾁ┝ﾁ لｺヂｷｳﾔ│ｳ ｺﾅﾓﾐ│ｳ ┉┆)   x x2 124
+ +  (7)

(ﾏ┐ﾐﾊ│ｳ ｺ┗ﾁ┝ﾁ لｺ┗ｸ┗ヂ〞ｽ)   c c8 26 123
- +  (8)

(ﾏ┐ﾐﾊ│ｳ ｺ┗ﾙｴ┇ﾍ لｺヂｷｳﾔ│ｳ ｺﾅﾓﾐ│ｳ ┉┆)   w w w w4 6 4 14 23
- + - +  (9)

(10) (a) v R10 2π=

(b) R3
2 3π

(c) R R3
2

103 2π π+

(11) ,5 3^ h
(12) ,5 4^ h
(13) ,36^ h
(14) ,5 3^ h
(15) ,46^ h

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (a) (4) (b)

(5) (c) (6) (c) (7) (b) (8) (d)

(9) (c) (10) (b) (11) (a)
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3-3 ┈ْ lﾔ┇ｽ  ﾏ┐ﾐﾊ│ｳ ｻｳﾔ┗ﾂ〞│ ｺ┗ゲﾎ│ｳ ━┆ｳ┑ヂ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(ｺ┗ｸ┗ヂ〞ｽ)   y x x x12 47 603 2
= + + +  (1)

(ｺ┗ｸ┗ヂ〞ｽ)   y x x x7 15 93 2
= - + -  (2)

(ｺ┗ｸ┗ヂ〞ｽ)   y x x3
= -  (3)

.ｹﾐﾉ┑│ｳ ｺ┃ｾ〝 12 ل x  ｺ┃ｾ〝 31 ل x2  ｺ┃ｾ〝15 ل x3 ｺ┃ｾ〝 2  (4)

x x12 273
-  (5)

, 21 -  (6)

(ｻｳﾔ┆ ｿ┝ﾁ ﾓﾔّ〞┆) 3-  (7)

ﾔブヰ ل 9-ل(┉┗ｽﾔ┆ ﾓﾔّ〞┆) 2+  (8)

(9)

x

y
3

2

2

1

1

-4

-3

-2

-2

-1
-1

,2 2-  

(10)

1

2

3

4

5

x

y

-1

-1
1 2 3

, ,1 2 3-  
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(11)

x

y
4

3

2

1

-3

-2

-2 -1
-1

,0 2-  (┉┗ｽﾔ┆ ﾓﾔ〞┆)

(12)

x

y

-1

-1-2 1

1

2

3

2

1-  (┉┗ｽﾔ┆ ﾓﾔ〞┆), ,1 2

 ｦﾖﾆ│ｳ  ｺ┇┗ペ  ┑┎  ｼｷｴﾂ│ｳ  ﾐﾊ│ｳ  ┈┑〞┖  ﾒｱﾐ┋ダ ｺ┆ｴヂ│ｳل   ｹﾓ┑ヱ│ｳ  ┕ピ  ﾏ┐ﾐﾊ│ｳ  ｹﾔ┗ﾂ〝  ｶｾ〝ｳ  :┝ًﾂ┆  .ｻｴｷｴﾅ┟ｳ  ビ┃ｾﾎｽ  ﾐペ  (13)

.ｻｳﾏｴヱ│ｳ ﾓ┑ﾊ┆ ┉┆ ゼ┑ゲボ┇│ｳ
(14) (a) A xx x2 43 2

= - + +

  (b) 6 8
7

( )( )y x x x1 2 2
= - +  :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ  (15)

x x x2 7 7 23 2
+ + + x ل  x x2 15 31 123 2

+ + +  (a)  (16)

x x8 24 102
+ +  (b)   

y x 12
= -  :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ   (17)

y x x x3 23 2
= - +  :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ  (18)

y x x x2 11 123 2
= + - -  :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ  (19)

y x x x x4 16 15 4 424 3
= - + + -  :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ  (20)
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (a) (3) (a) (4) (a) (5) (a)

(6) (d) (7) (b) (8) (a) (9) (d) (10) (c)

(11) (d) (12) (b) (13) (c)

3-4 ┈ْ lﾔ┇ｽ  ﾏ┐ﾐﾊ│ｳ ｻｳﾔ┗ﾂ〝 ｺ┇ﾚペ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) x 8-  (2) ,x x4 3 52
+ +  ┕ペｴｸ│ｳ (3) x x4 32

+ +

(4) x x3 7 22
- +  (5) ┝〝 (6) ┅ヂ┊

(7) x x4 32
+ +  (8) ,x x2 9 19 402

- + -  ┕ペｴｸ│ｳ (9) x x2 5 153
+ -

(10) x x2 52
+ +  (11) ,x x2 10 20 512

+ +  ┕ペｴｸ│ｳ (12) ( )( )( )y x x x1 3 2= + + -

(13) ( )( )( )y x x x3 4 3= + - -

x :ゼｴブｽﾓ├ｳ لx 2-  :ベ┇ヂ│ｳ لx 3+  :─┑ゲ│ｳ .ｺ┋〞┇┆ ｺｷｴﾅｭ  (14)

(15) 18 (16) 0 (17) 10 (18) 0

( )f x  ━┆ｳ┑ダ ┉┆ ━┆ｴダ ( ),x a f a 0- =^ h  (a)  (19)

 ┄ｳﾐﾎｾﾙｴｷ ｺ┗ゲﾍ ━┆ｳ┑ダ ｴ┏│ ｼ┗ﾚ│ x 12
+  ｠│ﾒ┃ピ ｺ┗ボ┗ボﾉ ﾓｴブヰｩ ｴ┏│ ｼﾚ┗│ y x 12

= +  ┈ｩ ｴ┇ｷ ل━┆ｴヂ│ｳ ｺ┖ﾔズ┊ ┉┆  (b)   

.ｺ┗ボ┗ボﾊ│ｳ ﾏｳﾐダ┚ｳ
┝ً┆ｴダ ﾘ┗│ ( )x 1 `-  -2 ┑┎┐ ┕ペｴｷ ﾐﾅ┑┖ ( )f 1 2 0` !=-  ﾀ┗ﾉ x 1-  ﾘ┗│┐ ━┆ｴダ ┑┎ ( )x f1 1 0`+ - =^ h  (c)   

(20) x x4 52
+ +  (21) x x x x 124 3

- + - +  (22) x x 123
- +

(23) x 1+  (24) x x 12
+ +  (25) x x x 13 2

+ + +

(26) x x x x 134 2
+ + + +  (27) x x 12 - +  (28) x x x x 14 3 2

- + - +

(29) x x x x x x 16 5 4 3 2- - -+ + +  (30) x x x x x x x x 18 7 6 5 4 3 2- - - -+ + + +
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (a) (3) (a) (4) (a)

(5) (b) (6) (b) (7) (d) (8) (a)

(9) (b) (10) (c) (11) (d)

3-5 ┈ْ lﾔ┇ｽ  ﾏ┐ﾐﾊ│ｳ ｻｳﾔ┗ﾂ〝 ｻ┞ﾏｴヂ┆ ━ﾉ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) 0, 8 (2) 0, 3, -1

(3)   ,0 2 2
1

 (ﾓﾔ〞┆) (4)   , ,0 2
3

2
1

-

(5) 0 ( ┉┗ｽﾔ┆ ﾓﾔ〞┆) , ,3 2
1

-  (6) 0 (ｻｳﾔ┆ ｿ┝ﾁ ﾓﾔ〞┆) , 9-

(7) , ,3 3 3 3 0- +  (8) , ,5 2 3 5 2 3 0+ -

(9) , ,0 4 2
3

-  (10) , ,1 1 2-

(11) , ,2 2 3- -  (12) ,1 2
3 5!-

(13) 1-  (┉┗ｽﾔ┆ ﾓﾔ〞┆), 2 , 2-  (14) -2, 1 (┉┗ｽﾔ┆ ﾓﾔ〞┆)

(15) 3, -2 (┉┗ｽﾔ┆ ﾓﾔ〞┆) (16) 1, 2, -3

(17) 2, 1, -2 (┉┗ｽﾔ┆ ﾓﾔ〞┆) (18) ｵ┝ゲ│ｳ ━┇ダ ┉┆ ベボﾊｽ

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (a) (3) (a) (4) (b)

(5) (b) (6) (a) (7) (d) (8) (c)

(9) (b) (10) (c) (11) (d)
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ｺﾂ│ｴﾂ│ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ
(1) ,y x x2 04

! H=  (2) y x 13
= -

(3) ,y x x3 1 3! H+ - -=  (4)  ,y x x5 52
$= - -

(5) ( ) ,f x x x8 3 94 2
= - + +  ｺヂｷｳﾔ│ｳ ｺﾅﾓﾐ│ｳ ┉┆ لｺ┗ﾁ┝ﾁ

(6) ( ) ,f x x x8 82
= +  ｺ┗ヂ┗ｷﾔｽ لｺ┗ｱｴ┋ﾁ 

(7) ( ) ,f x x x x2 2 123 2
= - -  ｺ┗ｸ┗ヂ〞ｽ لｺ┗ﾁ┝ﾁ 

(8) y

-1
-1

-2

-2

-3

-4

-5

-6

-7

-8

1

1

2

2

3

3 x

(9) y

x-1
-1

-2

-3

-4

1

1

2

2

3

4

3

, ,2 0 3-

,5 3^ h
,1 2

,5 3^ h

(10) ,,3 1 4-  (11) ,2 2
5 21!

-
-

 (12) ,,2 1 1-

(13) , .1 1 2.  (14) x x x2 83 2
- -  (15) x x3 23

- -

(16) x x4 122
+ -  (17) ,x x5 15 242

+ -   ┕ペｴｸ│ｳ (18) ,x x4 13 252
+ +   ┕ペｴｸ│ｳ

(19) ,x x x4 8 43 2
- - +   ┕ペｴｸ│ｳ (20) 81

64-
 (21) 0
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ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ
(1)  ,, m mg 2

1
0 1 2

1
11 2

1
4 2

1
4 0 7

3 2

= + + + - = = -a ^ a a ak h k k k
(2) (a)  ( ) ( )( )x x x1 3 2 1 02

- + - = , {1 (┉┗ｽﾔ┆ ﾓﾔ〞┆) , ,3 2
1

- 0
 (b) , ,x x x x1 2 3 2 3 1 2

32
- + - +

-^ ^ ^h h h & 0
,a a6 0 6- + = = ( )a 6- +  ┕ペｴｸ│ｳ ┓┃ダ ━ヱﾊ┊ ┉┗ｾ┗│ｴｾｾ┆ ┉┗ｽﾔ┆ ( )x 1+  ┓┃ダ ( )f x  ｺ┇ﾚペ┐ ｺ┗ｸ┗〝ﾔｾ│ｳ ｺ┇ﾚボ│ｳ ┄ｳﾐﾎｾﾙｴｷ  (3)

  
( ) ( )

( )( )( )
( , )

x x x

x x x

x

x
x x

2 3 1

1 2 3

1

1
2 32 2 ! !

- + +

- - +
=

+

-
-^ h  (4)

( ) ( )( )( )g x x x x x1 2 4 72
= - - + -  (a)  (5)

, , . .,1 2 1 2 1 45-" ,  (b)  

  
a

b

a b

a b

2 1

5 3 4

1

3

+ =

+ =

=-

=
( (  (a)  (6)

( ) ( )( )f x x x x1 2= - -  (b)  

  ( ) ( )( ), , ( ) ( )( )g f x x xf x g x x5 2 1 1 5 2 1= + - = = + -  (7)

x 2= -  (a)  (8)

x x x2 2 42
+ - +^ ^h h  (b)  

x ax a b x abx b2 2 24 2 2 23
+ + + + +^ h  (a)  (9)

   ( ), , ( )a b f x x x3 1 3 12 2
= = - + -=  (b)  

. cmV 2 5 108 3
#.  (11)  

( )

y x x

y

2

17 4335

3 2
= -

=

 (10)

( )( ) , mV x x x x1 2 5= - - = x ل  =  ─┑ゲ│ｳ ┈ｩ ヮﾔブ┋│ (12)

. cm26 5  ┓│ｳ┑ﾉ ل ( )( )x x xV 120 100 90= + + +^ h  (13)

5, 6, 7:┕┎ ﾏｳﾐダ┚ｳ ل( )( )( )n n n1 1 210- + =  (14)

2, 5, 7 :┕┎ ﾏｴヂｷ┚ｳ لx x x3 5 70+ + =^ ^h h  (15)
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4-1 ┈ْ lﾔ┇ｽ  ｺ┗ﾙ┚ｳ ﾃﾑｴ┇┋│ｳ パｴﾞ〞ｾﾙｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

ｴIل 35% ┗ﾙｩ ├ًｫｴヴｽ (3) ｴIل 30%  ┗ﾙｩ ｳ I┑┇┊ (2) ｴIل 63%  ┗ﾙｩ ｳ I┑┇┊ (1)

ｴIل 500% ┗ﾙｩ ｳ┑ً┇┊ (5) ｴIل 87.5%  ┗ﾙｩ ├ًｫｴヴｽ (4)

(6) (a) ,  ( . ) ( . )y y26 518 000 1 014 16 271000 1 003
x x  

= =

   , 16110 000(1.02) 15 525 000(1.007)y yx x 
= =

 (b) 30 473 000, 16 766 000, 19 638 000, 16 647 000. ┅ヂ┊

x

y

-4 -3 -2 -1 2 3

4

3

2

1

1

(8)

 

x

y
300

250

200

150

100

50

-2 2 4 6

(7)

2 ━┆ｴヂ│ｳ لｳ I┑┇┊0.5 ━┆ｴヂ│ｳ ل├ًｫｴヴｽ    

.ｳﾓًｴ┋┖ﾏ 1843 ┓│ｳ┑ﾉ (10)  .ｵ┝ّゲ│ｳ ━┇ダ ┉┆ ベボﾊｽ (9)

  ,  35(1.075)y50 x
=  (12)   676 , 250(1.22)y x

=  (11)

 , 115(0.9875)y108 x
=  (14)   .  , 1750(0.89)y977 2 x

=  (13)

.(1) ┅ペﾓ ｹﾓｴ┗ﾚ│ｳ (15)

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (a) (3) (b) (4) (a) (5) (d)

(6) (c) (7) (c) (8) (b) (9) (d) (10) (a)

(11) (b)



219

4-2 ┈ْ lﾔ┇ｽ  ｴ┏┃┗ﾂ┇ｽ┐ ｺ┗ﾙ┚ｳ ─ｳ┐ﾐ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

x

y

3

4

5

6

2

1

1-3 -2 -1

(2)

x

y
6

5

4

3

2

1

1-4 -3 -2 -1

-1

(1)

x1

y

-3

-3

-4

-4

-5

-5

-6

-6

-7-8 -2

-2

-1
-1

(4)

x

y

3

3

4

4

2

2

1

1-2 -1

(3)

5

3

4

2

2

1

1-1-2-3 x

y(6)

x

y

2

1

3

4

1-2-3-4-5-6 -1

(5)
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1

x

y

-2

-2

-4

-4

-5 -3

-3

-1

-1

(8)

x

y

3

3

4

5

6

7

54

2

2

1

1-2-3 -1

(7)

(9) 20.0855 (10) 2 017.1440 (11) 2.0609

(12) 0.0099 (13) 15.1543 (14) a 0=

(P) ｹﾏｴ┇│ｳ ┉┆ ｺ┗│┐┚ｳ ｺ┗┇〞│ｳ(t) ｻｳ┑┋ﾚ│ｳ(A) ｹﾏｴ┇│ｳ ┉┆ ｺ┗ボｸｾ┇│ｳ ｺ┗┇〞│ｳ
10 000

7 500

6 000

5 000

2 500

2 000

5

5

5

5

5

5

9 995

7 496.25

5 997

4 997.5

2 498.75

1 999

  (a)  (15)

.P ┅┗ペ ┉┆ A ┅┗ペ ｵﾔｾボｽ  (b)  

%.0 00267  (b)  . %5 73  (a) (16)

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (a) (3) (a) (4) (a) (5) (a)

(6) (b) (7) (c) (8) (b) (9) (b) (10) (a)

(11) (d) (12) (b)
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4-3 ┈ْ lﾔ┇ｽ  ｴI┗┊ｴ┗ｷ ｴ┏┃┗ﾂ┇ｽ┐ ｺ┗┇ｾ┖ﾓｴド┑┃│ｳ ─ｳ┐ﾐ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) log 16 24 =  (2) log 343 3=7  (3) ( )log 4 2

2
1

= -  (4) log
2

4
1

38 = -` j
(5) log 27

1
3

3
1

=` j  (6) .log 0 01 2=-  (7) log
3

6 6 26 =^ h  (8) log 125
1

35 = -` j
(9) 2 1287 =  (10) 4 643

=  (11) 10 1002
=  (12) 3 9

12
=

-

(13) .10 0 00014
=

-  (14) 3 243
15

=
-  (15) 2 (16) 3

(17) 1 (18) 5 (19) 1 (20) 2-

(21) ( , )1 3-  (22) ( , )0 3  (23) ( , ) ( , )2 2,3 3- -

(24) 1.9 (25) 7.94 10 4
#

-  

(26)
y

x-1 2

1

1 4 5 6 7 8 93

(27) y

x
2

2

1

1

3 4 5-1
-1

-2

-3

-4

-5

x 02  :─ｴﾆ┇│ｳ
 R  :┒ﾐ┇│ｳ

x 12  :─ｴﾆ┇│ｳ
R  :┒ﾐ┇│ｳ

.y ｼ┊ｴ〝 ｴ┇┏┆ 1x = ل  x1y
=  ｳًﾑｭ ل log ( )y x

1
=  ┈ｴ〝 ｳﾑｭ  (28)

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (a) (4) (b) (5) (a)

(6) (c) (7) (d) (8) (a) (9) (c) (10) (a)

(11) (d) (12) (a) (13) (c) (14) (c) (15) (b)
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4-4 ┈ْ lﾔ┇ｽ  ｻｴ┇ｾ┖ﾓｴド┑┃│ｳ ﾟｳ┑ﾍ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) log 14 (2) log x
y

4
 (3) log N

M
4

 (4) log(x y z)

(5) log
c
ab
6
a k (6) log(ab

3
) (7) log

a

xy
37  (8) log

r n
x

7

(9) log logy x-
5 5

 (10) 3log x + y
5
 (11) log log ( )x7 2 2 3+ -

3 3

(12) 2log a + 3log b - 4log c (13) log 3 + 4log M - 2log N

(14) log log x5 2
1

+
4 4

 (15) 3log 2 + 3log (x  + 1)

(16) ( )log log log yx2
1

2 + -  (17) 

log

log log

log

log

6 2

4 16

2 8

3 4

+

Z

[

\

]

]

]

]

.ｵﾔヴ│ｳ ｺ┗ヰｴﾍ ل log log log5 25 2# = +^ h  :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ  (18)

(19) -2 (20) -2 (21) 1 (22) 2 (23) 1 (24) 1.301 

(25) 1.204 (26) 0.097 (27) 2.097 (28) -1.556

(dB ━ｸ┗ﾚ┖ﾏ) ｻ┑ヱ│ｳ ｹﾐﾝ ┒┑ｾﾚ┆ W/m2  ｹﾐﾞ│ｳ ｻ┑ヱ│ｳ ゼ┑┊
120

100

70

60

20

10

0

1

10 2-

10 5-

10 6-

10 10-

10 11-

10 12-

─ٍｴダ ｻ┑ヰ
ｶボﾁ ｺ│ｧ ｻ┑ヰ

┅ﾉﾏﾖ┆ ゼﾓｴﾝ ｻ┑ヰ
ｺﾁﾏｴﾊ┆ ｻ┑ヰ
ﾘ┇┎ ｻ┑ヰ

ﾓｴﾆﾝ┚ｳ プｳﾓ┐ｩ ビ┗ブﾉ
ゼ┑┇ﾚ┆ ﾏｴ〞│ｴｷ ｻ┑ヰ

 (29)

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ
(1) (a) (2) (a) (3) (a) (4) (a) (5) (b)

(6) (a) (7) (c) (8) (b) (9) (a) (10) (b)

(11) (b) (12) (c) (13) (d) (14) (c) (15) (d)
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4-5 ┈ْ lﾔ┇ｽ  ｺ┗┇┗ｾ┖ﾓｴド┑┃│ｳ┐ ｺ┗ﾙ┚ｳ ｻ┞ﾏｴヂ┇│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) . ;0 953 9 9 662 0.953 1.906
.=

#

(2) . ;3 206 12 12 203.206 2 1.206
.=

-

(3) 3.465 ; 5 - 3
3.465

 = 5 - 45 = -40

(4) 0.272 ; 25
1.544

 = 144

(5) ;3 3 3 3 3 3 273 3 2
3

3
4 2

3
3

# #= =^ ^h h
(6) ; 2 8 33 2 8 3 2635 3

5
5
3

#+ = + =^ h
(7) ; ( ) )(17 17 1217 17 17 12 17 12 53 3

7
2

7
2

2
7

- = - = - =

(8) ; ( ) )(18 3 2 1818 18 3 2 18 3 36 333 3 4
3

3
4

4
3

- + = - + = - + =

(9) 2.807 (10) 3.183 (11) -0.8097

(12) 3.874 (13) 0.0792

.18 966 (a) (14)

.18 966 (b)   

.ﾗｴﾙ┚ｳ ﾔ┗┗バｽ ｹﾐダｴペ ┄ｳﾐﾎｾﾙｳ ┓│ｭ ﾃｴｾﾊｽ ├ ｠┊ｭ ﾀ┗ﾉ 10ل ﾗｴﾙ┚ｳ :┝ًﾂ┆ .ｻｴｷｴﾅ┟ｳ ビ┃ｾﾎｽ ﾐペ (c)   

(15) 60
1

 (16) 3 108#  (17) 3
7

(18) 4 (19) 4 (20) 4

56  (a) (21)

ｺ┋ﾙ 47  (b)   

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (a) (3) (a) (4) (b) (5) (b)

(6) (b) (7) (c) (8) (c) (9) (a) (10) (c)

(11) (c) (12) (a) (13) (d) (14) (c)
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4-6 ┈ْ lﾔ┇ｽ  ┕ヂ┗ｸゲ│ｳ ┅ｾ┖ﾓｴド┑┃│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) ln 125 (2) ln 4 (3) 81
1

ln  (4) ( )ln m n5 3
:

(5) 0ln 1 =  (6) eln 7 (7) ln
b

a c
2  (8) ln

c

xy
4

3

(9) 20.92 (10) 24.13 (11) 7.79 km/s (12) 10.44.

(13) ln 2 (14) ln 30 -1 (15) 9 ^ ln 14 (16) 3 ln 2 - 2

(17) 
ln

3
2 6+

 (18) 2 (19) 
e
3

6

 (20) 
e

4
1 36

+

(21) e1 3
!   (22) 1 + 2e

4
 (23) 2

e2
1

!=  (24) 3
3
 ^ e

3

(25) 
e
4

9 6

 (26) !e
2.45

 (27) 1 (28) 
e

5
3 6

+

.ﾐﾉｳ┐ ┅ｾ┖ﾓｴド┑│ ┓│ｭ ━┖┑ﾊｾ│ｳ ┉〞┇┖ ├┐  
 

ln
ln

2
10

 ｶｾ〞ｽ log 102 〝ّ┝ل ┚┈   (29)

.ｴ┆ً┑┖ 294  (30)

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (a) (4) (b) (5) (a)

(6) (c) (7) (a) (8) (c) (9) (b) (10) (a)

(11) (a) (12) (b) (13) (c) (14) (b)
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ｺヂｷｳﾔ│ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ
(1) y

x21 3 4-1

-1

-2

-3

-4

(2) y

x

4

2

5

1

3

2

1

-1

(3) y

x21 3-1

-6

-5

-4

-3

-2

-1

(4) y

x

4

5

6

7

2

1

1

3

-5 -4 -3 -2 -1

.ｵ┝ゲ│ｳ ━┇ダ ゾﾅｳﾓ  (5)

(6) ( )y 3
1

3 x
=  (7) ( )y 4 4 x

=  (8) ( )y 3 2 x
=

.ｹﾔ┆ 1 800 ┓│ｳ┑ﾉ  (9)

(10) y

x4 5 62

1

1 3

-1

-2

(a) y

x4 52

1

1 3-2 -1
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(b)
y

x4 5 620 1 3

-1

-2

(c) y

x42

0

1 3-2

-1

-1

-2

-3

(11) log logr n2 +4 4  (12) log ( )x2 1+2  (13) log loga b- 77

(14) log log logx y3 3 2+ +  (15) 1 (16) 11

(17) -1 (18) 3

.ｻｴｷｴﾅ┟ｳ ゼ┑ّ┋ｾｽ  (19)

(20) 350.467 (21) 4 (22) 250 (23) 0.01

(24) 5  (25) 9
10

 (26) 4 (27) e1 1+ +

(28) e1 4
+  (29) 

e
4

1 8 17
+ +

 (30) e e23

.ｳﾓًｴ┋┖ﾏ 42 140  (31)

.ｴ┊ً┑┗┃┆ 16.5 ┓│ｳ┑ﾉ  (a)  (32)

3.9%  (b)   

1997 ┄ｴダ ┓│ｳ┑ﾉ  (c)   

(┈┑┗┃ｸ│ｴｷ) ( . ) ( . )y 5 63 1 02 x
=  (a)  (33)

.ビダｴヴｾ┖  (b)   

.ビヱ┋│ｳ ┉┆ ━ペｪｷ ﾐ┖ｳﾖｾ┖  (c)   
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ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ
(1) e 4e 3 02x x

+ =-

 e 1 e 0( )( )3x x
- - =      ln,0 3" , :━ﾊ│ｳ ｺダ┑┇ﾆ┆

(2) lnx 3
4

= ` j,     ln 3
4` j$ . = ━ﾊ│ｳ ｺダ┑┇ﾆ┆

x 22  :ガﾔﾝ  (3)

( )( ) ( )ln lnx x x3 1 1 2- - = -  

( )( ) ( )x x x3 1 1 2- - = -  

.ｺ│ﾏｴヂ┇┃│ ━ﾉ ﾐﾅ┑┖ ├ 0` T 1  

.ｺﾊ┗ﾊヰ ┕┏ピ ｳﾑًｭ ل ( ) , ( )ln ln ln ln ln lna b a b a b  ln lnb a
# #==  (4)

e
e e

e e

e

1 3

4

1 3
1

4

3

4

3

4
x

x x

x x

x

2

2 2

2 2

2

+
=

+

=
+

=
+

-  (5)

e 2 3e2x x
+ = eل 

e
2

3x
x+ = eل  2e 3x x

+ =
-  (6)

(ex ┕ピ ｺ┗┊ｴﾂ│ｳ ｺﾅﾓﾐ│ｳ ┉┆ ｺ│ﾏｴヂ┆)  e 3e 2 02x x
- + =  

e 2x
=  ┐ｩ e 1x

=  

, ln0 2" , :━ﾊ│ｳ ｺダ┑┇ﾆ┆ ｳﾑًｭ لx ln2=  ┐ｩ x 0=  

2(  ) 5  3 0ln x ln x2 - - =  :ｺ│ﾏｴヂ┇│ｳ ━ﾊ┊  (7)

 2
1

ln x = -  ┐ｩ e 3x
=  

,e e2
1 3-" , :━ﾊ│ｳ ｺダ┑┇ﾆ┆ ｳﾑًｭ ل ex 2

1
=

-  ┐ｩ ex 3
=  

15%  (8)

log log log log logN
M

b

b
b M Nlog

log
log log

N

M
M N

= = = -
-

b

b

b b

b b b b b
c m  (9)

log log log logM b b Mxlog logx M x x M
= = =b b

b b b b
^ h  

(10) (a) log
log

x =
a

b  (b) logx b= a  (c) log log
log

b a
b

=a

(11) 1.207 mm

1995  (a)  (12)

ｺ┋ﾙ 1.3  (b)   

. .lnx f1 825 0 4928= -  (c)   

.x 4 2= xل   ｺ┇┗ペ ﾐﾅ┐ｩ┐ ـ 13لｷ f  ┉ダ ヮ┑ダ (a) ┕ピ :ｺ┋〞┇┆ ｺｷｴﾅｭ  (d)   

.x 1 3= xل   ｺ┇┗ペ ﾐﾅ┐ｩ┐ ـ 2.62لｷ f  ┉ダ ヮ┑ダ (b) ┕ピ   
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5-1 ┈ْ lﾔ┇ｽ  ┒┑ｾﾚ┇│ｳ ┕ピ ┍ﾆｾ┇│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) (a) ,AB 5 51 2 1 2-=

   ,BC 1 61 1 22=

   ,CA 6 12 11 2- -=

 (b) ,E 6 2^ h
(2) ,EF 5 31 22 1 -=

 ,GF 2 11 22 1-=

 ,EG 7 42 11 2-=

, .u 13 33 41 24 2ºθ= = l m

, .v 2 5 116 33 54 18ºθ= = l m

, .w 13 213 41 24 42ºθ= = l m

, .t 13 303 41 24 24ºθ= = l m

(b)

B C D

E

A

(3) (a)

(4) x 5
4

!=

(5) , , ,AB CD AB CD2 3 2 3< `1 2 1 2 1 2 1 2 1 22 - - == =

(6) ,x y2 1= = -

(7) , , ,AB CD CD AB7 4 7 4 `1 2 1 2 1 2 1 2 1 2 1 2-= - = - =

(8) AB AC31 2 1 2=

A , B ,C  ｹﾐﾉｳ┐ ｺ┆ｴボｾﾙｳ ┓┃ダ  `

B C D

E

A

(9) 

(10) (a) ,D 0 2
13` j (b) ,E 9 5^ h (c) DE BC2

3
1 21 2=

-
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (a) (4) (a)

(5) (c) (6) (d) (7) (c) (8) (a)

5-2 ┈ْ lﾔ┇ｽ  ｴ┏ﾉﾔグ┐ ｻｴ┏ﾆｾ┇│ｳ ゾ┇ﾅ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

A

M

CF

N

B

E

(1) (a) - (b)

(c) MN MA AN MA AE AF1 2 1 2 1 2 1 2 1 21 2= + = + +

 MF AE AE AB22 2 21 1 1 2 1= + = =

P = A

Q = M
CB

(2)
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A
E

D

P

F C

B

(3) (a)

(b) PC CD BA CE ED BE EA2 2 2 2 2 2 21 1 1 1 1 1 1= + = + + +

  CE BE O CE BE2 1 1 2 1 21 2= + + = +

(c) AB DC AE EF FB DE EF FC1 2 1 2 1 2 1 2 1 2 1 2 1 21 2+ = + + + + +

 EF EF EF22 1 21 1 2= + =

(4) (a) BC2 1 2  (b) CD3 1 2

(5) (a)

.ｻｴダｴﾙ 5 ┓│ｳ┑ﾉ  (b)  

(6) (a) 

km/h35 12 372 2
+ =  :ｺダﾔﾚ│ｳ ギﾙ┑ｾ┆  (b)  
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(7)

O

C

A

x

y

-3

-3

-2

3-2

2

1

-1
-1

1

0
0 2

B

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (a) (3) (a) (4) (b) (5) (a)

(6) (c) (7) (c) (8) (c) (9) (a) (10) (b)

(11) (c) (12) (a) (13) (c)

5-3 ┈ْ lﾔ┇ｽ  ┕┃ﾍｳﾐ│ｳ ｵﾔヴ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) (a) 6 (b) 15

(2) (a) 8-  (b) 0 (c) 1 (d) 48 (e) 96

(3) (a) 217 (b) 188-

(4) (a) x 6=  (b) x 3!=

(5) 120º

(6) (a) , ,AC BCAB 2 2 4 2 2 10= = =

 (b) ACAB 0=:  , A  ｺ┖┐ｳﾖ│ｳ ┅ｱｴペ ﾀ┃ﾂ┇│ｳ  `
(7) 3 3  (8) 5-  (9) 4 3-  (10) 0

(11) 4 3-  (12) 4 (13) 16 (14) 16
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 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (a) (4) (a) (5) (b)

(6) (a) (7) (a) (8) (b) (9) (b) (10) (a)

(11) (b) (12) (d) (13) (a) (14) (c)

ｺﾚ┆ｴﾎ│ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ
(1) (a) ,3 21 2-  (b) ,M 1 7-^ h
(2) u 2 2=

 º315θ =

(3) y 3
1

!=

(4) (a) AN AD DC AB AC AB1 2 1 2 2 1 2 1 1 21 2= + + = +

 (b) ,AN AC AB AN AC AB2 1 2 1 2 1 2 21 2 1 1-= + =

   CN AB1 21 2=

.ゼ┝ケ┚ｳ └ﾕｳ┑ｾ┆ ABNC    ∴

(5) (a) AM NM NA2 1 1 21 2= -

 (b) AM AB NM NA AB NM AB NA AB: : : := - = -^ h
  AN AB AB AB AB2

1
2
1 2

: := = =

(6) ,m AB AC 30º=^ h
(7) (a) ﾐﾅ┑┖ ├ (b) x 2=

(8) (a) 0 (b) 5 (c) 20 (d) 0

(9) ,D 0 2
3

-a k
(10) (a) b aCB AC AB2 21 1 1 2-= + = - +

   a b CB 4- = =
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(b)
A

C

D

B
N

.┉┗ヂ┆  (c)

(d) a b AM2+ =

 a b2 4 3= + =

(11) (a) ON OD DN BO OC BC2 1 2 1 2 1 2 1 2 11 2= + = + =

  (b) ON OC OD BC2 2 21 2 1 1 1= + =

  (c) OM BC ON2
1

2
1

1 2 1 21 2- -= =

.ｹﾐﾉｳ┐ ｺ┆ｴボｾﾙｳ ┓┃ダ OMN    ∴

(12) 
( ) ( )

cos
40 20

4 2 6 2
2
2

#

#
θ -=

- + -
=

  °135θ =

(13) , , ,AB BC3 1 2 61 2 2 2 21 1 1= = -

  ( )AB BC 3 2 01 6: # #+= - =

.┈ｳﾐ┆ｴヂｾ┆ BC1 2┐ AB1 2   `

.B  ┕ピ ｺ┖┐ｳﾖ│ｳ ┅ｱｴペ ABC  ﾀ┃ﾂ┇│ｳ  `
(14) (a) ,B 311 2= --    ,   ,C 551 2= -    `   B C!

  (b) ( )( ) ( )( )A B 4 1 2 3 4 6 10: -= - + - - = + =

   ( )( ) ( )( )CA 4 5 2 5 20 10 10: = - - + - = - =

 (c) CA B A: :=

(15) (c)
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ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ
(1) (a) ( ) ( )mAB AC 2 2 3 2 0: = - + - =

   m2 2 0- - =

   m 1= -

 (b) , , ,AB AC2 3 3 21 2 1 2 1 2 1 2= = -

   AB AC 13= =

.  A  ┕ピ ┉┗ヂ┃ヴ│ｳ ベｷｴゲｾ┆ ﾀ┃ﾂ┆  ABC  `

(2) ) (C PRQ CD DR RQ PQ QR: := + + +^ h
 CD PQ CD QR DR PQ DR QR RQ PQ RQ QR: : : : : := + + + + +

 PQ DR QR CD QR RQ: : := + +

 ( )( )x x x x5 5 2
= - - + -

 0=

.┈ｳﾐ┆ｴヂｾ┆ ,PR CQ1 21 2   `

(3) ( ) ( )MA MB MI IA MI IB: := + +

 MI MI IB IA MI IA IB: : := + + +
2

 ( )MI aMI IB IA 2
= + + -

2

 MI a2 2
= -

(4) wA B- - = -

 wA B2- = -

 wA 2
1

=

 wB 3
2

=

.┍ﾚブ┊ ┌ｴﾆｽ├ｳ ｴ┇┏│ ,A B `

:┓┃ダ ━ヱﾊ┋ピ , ,A ADAB^ h ┉〞┗┃ピ  (5)

 , , . ,DEAC 5 2 2 5 21 1 2 1 22 1 2 == -

 . .DEAC 12 5 4 8 5: = - =

 , .DEAC 29 10 25= =

 
.

.
cos

29 10 25

8 5θ =

 .°60 27 40 38.θ l m
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6-1 ┈ْ lﾔ┇ｽ  ｺ┋┖ｴヂ┇│ｳ┐ ┕ｱｴヱﾉ├ｳ ゾ┇ｾﾆ┇│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

.ｻｳﾓｳﾔペ ﾑｴﾎｽｳ┐ ﾄｱｴｾ┋│ｳ ﾔ┗ﾚブｽ - ｴ┏┃┗┃ﾊｽ┐ ｻｴ┊ｴ┗ｸ│ｳ ビヰ┐ - ｻｴ┊ｴ┗ｸ│ｳ ヮﾔダ - ｻｴ┊ｴ┗ｸ│ｳ ゾ┇ﾅ  (1)

 ゾペｳ┑┆ - ビ┗ﾝﾓ┚ｳ┐ ｺ┗ﾎ┖ﾓｴｾ│ｳ ｿｴﾊｷ┚ｳ - ｺ┗ヱﾎﾞ│ｳ ｺ┃ｷｴボ┇│ｳ - ┕┊┐ﾔｾ〞│┟ｳ┐ └ﾏｴヂ│ｳ ﾐ┖ﾔｸ│ｳ - ｺズﾉ┝┇│ｳ┐ ｹﾐ┎ｴﾞ┇│ｳ  (2)

.ｻｴ┊ｴ┗ｸ│ｳ ﾐダｳ┑ペ - ｻ┝ﾆﾚ│ｳ┐ ベｱｴﾁ┑│ｳ - ─ｳ┑ﾆ│ｳ ┐ｩ ┕│ﾖ┋┇│ｳ ビｽｴ┏│ｳ - ｺ┊ｴｸｾﾙ├ｳ - ┕ダｴ┇ｾﾅ├ｳ ━ヰｳ┑ｾ│ｳ
ｺ┗┇ﾙｭ ｺ┗ブ┗〝 (4)  ｺヂゲボｾ┆ ｺ┗┇〝 (3)

ｺ┗┇ﾙｭ ｺ┗ブ┗〝 (b)  ｹﾔ┇ｾﾚ┆ ｺ┗┇〝 (a)  (5)

ｺ┗┇ﾙｭ ｺ┗ブ┗〝 (d)  ｹﾔ┇ｾﾚ┆ ｺ┗┇〝 (c)  

.ﾏ┐ﾐﾊ┆ ┍ｽｳﾐﾉ┐ ﾏﾐダ └ﾒ│ｳ ゾ┇ｾﾆ┇│ｳ ┑┎ ┕┏ｾ┋┇│ｳ ゾ┇ｾﾆ┇│ｳ  (6)

.ﾏ┐ﾐﾊ┆ ﾔ┗ド ┍ｽｳﾐﾉ┐ ﾏﾐダ └ﾒ│ｳ ゾ┇ｾﾆ┇│ｳ ┑┎ ┕┏ｾ┋┇│ｳ ﾔ┗ド ゾ┇ｾﾆ┇│ｳ  

.ｻｴ┊ｴ┗ｸ│ｳ ┉┆ ｺ┗┇〝 ﾔ┗ﾚブｾｷ ┅ｾ┏┖ ｺ┗ボ┗ｸゲｾ│ｳ ｻｴ┗ケｴ┖ﾔ│ｳ ─ｴﾆ┆ ┕ピ ┕ﾙｴﾙｩ ┅┃ダ ┑┎ ｦｴヱﾉ┟ｳ ┅┃ダ  (a)  (7)

.ｺﾙｳﾓﾐ│ｳ ﾐ┗ペ ｻｳﾏﾔブ┇│ｳ ━〝 ｺダ┑┇ﾆ┆ ┑┎ ┕ｱｴヱﾉ┟ｳ ゾ┇ｾﾆ┇│ｳ  (b)  

.ｺﾙｳﾓﾐ│ｳ ━ﾊ┆ ┕ｱｴヱﾉ┟ｳ ゾ┇ｾﾆ┇│ｳ ｻｳﾏﾔブ┆ ゾ┗┇ﾅ ｻｴ┊ｴ┗ｷ ゾ┇ﾅ ｺ┗┃┇ダ ┑┎ ━┆ｴﾞ│ｳ ﾔヱﾊ│ｳ  (c)  

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (a) (3) (b) (4) (b) (5) (b)

(6) (a) (7) (c) (8) (b) (9) (c) (10) (c)

6-2 ┈ْ lﾔ┇ｽ  ｻｴ┋┗ヂ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) 0.08 (2) 500

.ｺﾚ┊ｴﾆｾ┆ ｻｳﾏﾔブ┇│ｳ ｺゲ┗ﾚｸ│ｳ ｺ┗ｱｳ┑ﾞヂ│ｳ ｺ┋┗ヂ│ｳ ┕ピ ｴ┆ｩ ｴ┏ヴヂｷ ゾ┆ ゾグｴボｾｽ ├ ｻｴダ┑┇ﾆ┆ ｺ┗ボｸゲ│ｳ ｺ┗ｱｳ┑ﾞヂ│ｳ ｺ┋┗ヂ│ｳ ┕ピ  (3)
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┅ヂ┊ (c)  .
240
60 0 25=  (b)  ｺ┗ボｸグ ｺ┗ｱｳ┑ﾞダ ｺ┋┗ダ (a)  (4)

8  ,  191  ,  187  ,  4  ,  80 :─ｴ┇ヂ│ｳ  (d)  

225  ,  209  ,  217  ,  202  ,  201 :━┇ヂ│ｳ ｵｴﾊヰｩ     

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (b) (4) (a) (5) (b)

(6) (b) (7) (a) (8) (b) (9) (c) (10) (b)

6-3 ┈ْ lﾔ┇ｽ  ｻｴ┊ｴ┗ｸ│ｳ ヮﾔダ ｶ┗│ｴﾙｩ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

ゼ┑┇ﾆ┇│ｳポﾓｴﾞ┆ ﾔ┗ドｳﾓًｳﾔペ ﾒﾎｾ┖ギボピ ゾ┇ｾﾚ┖ﾜペｴ┋┖┐ ﾓ┐ｴﾊ┖ｺｲブ│ｳ

226475ﾓｳﾔ〞ｾ│ｳ

22
22

22
6

22
4

22
7

22
5┕ｸﾚ┋│ｳ ﾓｳﾔ〞ｾ│ｳ

100%
%22 100

6
#

. %27 27=

%22 100
4
#

%.18 18=

%22 100
7
#

%.31 8=

%22
5

100#

%.22 72=

 ｺ┖┑ｲ┇│ｳ ｺｸﾚ┋│ｳ
ﾓｳﾔ〞ｾ┃│

 (a)  (1)

.22
5

360 81 82# bc c :ﾜペｴ┋┖┐ ﾓ┐ｴﾊ┖   

ポﾓｴﾞ┆ ﾔ┗ド

ﾜペｴ┋┖┐ ﾓ┐ｴﾊ┖

ギボピ ゾ┇ｾﾚ┖

ｳﾓًｳﾔペ ﾒﾎｾ┖

 (b)  

.22
7

360 114 55# bc c    :ギボピ ゾ┇ｾﾚ┖  

.22
4

360 6 455# bc c     :ｳﾓًｳﾔペ ﾒﾎｾ┖  

.22
6

360 98 18# bc c    :ポﾓｴﾞ┆ ﾔ┗ド  
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ゼ┑┇ﾆ┇│ｳ9-8-7-6-5-4-ｺｲブ│ｳ

1006714253117ﾓｳﾔ〞ｾ│ｳ
9.58.57.56.55.54.5ｺｲブ│ｳ ﾖ〝ﾔ┆

 (a)  (2)

(b)

0

1 2 3 4

4

8

12

16

20

24

28

32

5 6 7 8 9 10 11

y

x

(c)

0

1 2 3 4

4

8

12

16

20

24

28

32

5 6 7 8 9 10 11

y

x

ゼ┑┇ﾆ┇│ｳ24-20-16-12-8-4-0-ﾐヂｸ│ｳ

102481220212512ﾓｳﾔ〞ｾ│ｳ
262218141062ｺｲブ│ｳ ﾖ〝ﾔ┆

 (a)  (3)

(b)

0

16

16

20

20

24

24

28

28 30

4

4

y

x

8

8

12

12

(c)

0

16

16

20

20

24

24

28

28 30

4

4

y

x

8

8

12

12

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (b) (4) (b) (5) (b)

(6) (d) (7) (c) (8) (c) (9) (b) (10) (a)
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6-4 ┈ْ lﾔ┇ｽ  └ﾓｴ┗ヂ┇│ｳ パｳﾔﾊ┊┞ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

 ギﾙ┑ｾ┇│ｳ ┉ダ ｻｴ┊ｴ┗ｸ┃│ ｼｾﾞｽ ﾐﾅ┑┖ ├ ｳﾑًｭ .ｻｴ┊ｴ┗ｸ│ｳ ┉┆ ━ّ〝 └┐ｴﾚ┖ ┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ┐ ｺ┖┐ｴﾚｾ┆ ｻｴ┊ｴ┗ｸ│ｳ ┈┚ ل 0σ =  (1)

.┕ｷｴﾚﾊ│ｳ
(2) (a) .x 27 625=

 (b) .v 198 11=  :┉┖ｴｸｾ│ｳ
   .14 075σ =

(3) (a) .x 200
34080

170 4= =

 (b) .v 200
494

2 47= =

   .1 57σ =

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (a) (2) (b) (3) (b) (4) (a) (5) (c)

(6) (b) (7) (a) (8) (b) (9) (b)

6-5 ┈ْ lﾔ┇ｽ  ｺ┗ｸ┖ﾔﾆｾ│ｳ ｹﾐダｴボ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

.ｻｴ┊ｴ┗ｸ│ｳ ┌ﾒ┎ ━ﾂ┇┖ └ﾒ│ｳ └ﾓｳﾔ〞ｾ│ｳ ┓┋ﾊ┋┇│ｳ┐ ┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ ─┑ﾉ ━ﾁｴ┇ｾ┆ ━〞ﾞｷ ｻｴ┊ｴ┗ｸ│ｳ ゾ┖ﾕ┑ｽ ┑┎  (1)

.┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ ─┑ﾉ ━ﾁｴ┇ｾ┆ (ﾗﾔﾅ) ﾗ┑ペｴ┊ ━〞ﾝ ┓┃ダ ┈┑〞┖ *  (2)

.─ｳ┑┋┇│ｳ┐ ギ┗ﾙ┑│ｳ┐ ┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ ┅┗ペ ┍┗ピ ┒┐ｴﾚｾｽ *  

.ｳﾐًｷｩ ┕ボピ┚ｳ ﾓ┑ﾊ┇│ｳ ゾ┆ ┈ｴ┗ボｾ┃┖ ├┐ ｺ┖ｴ┏┊ ├ ｴ┆ ┓│ｭ ┈ｳﾐｾ┇┖┐ ｴI┗ﾆ┖ﾓﾐｽ ┌ｴピﾔグ ﾓﾐﾊ┋┖ *  

.ﾗﾔﾆ│ｳ ┐ｩ ﾗ┑ペｴ┋│ｳ ━〞ﾝ  (3)
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95%
68%

2.5%2.5%
13.5%13.5%

34%34%

99.7%

x 3σ+x 3σ- x σ+x σ- x

 (4)

,x 1250 225σ= =  (5)

,x xσ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ﾇｴｷﾓ┚ｳ ┉┆ 68% ┓│ｳ┑ﾉ  (a)  

[1025 , 1475] = [1250 - 225 , 1250 + 225]     

,x x2 2σ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ﾇｴｷﾓ┚ｳ ┉┆ 95% ┓│ｳ┑ﾉ     

[800 , 1700] = [1250 - 450 , 1250 + 450]     

,x x3 3σ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ﾇｴｷﾓ┚ｳ ┉┆ 99.7% ┓│ｳ┑ﾉ     

[575 , 1925] = [1250 - 675 , 1250 + 675]     

 ﾔ┗ド ┉┆ ｠│ﾒ│ .ﾇｴｷﾓ┚ｳ ┉┆ 99.7% ﾔジｴ┋ｽ ┕ｾ│ｳ [575 , 1925] ｹﾔ┗ﾍ┚ｳ ｹﾔｾブ│ｳ ﾃﾓｴﾍ ゾボ┖ 2000 デ┃ｸ┇│ｳ ┈ｩ ザﾉ┝┊  (b)  

.ﾓｴ┋┖ﾏ 2 000 ┓│ｭ ｺ〝ﾔﾞ│ｳ ﾇｴｷﾓｩ ━ヱｽ ┈ｩ ゾペ┑ｾ┇│ｳ
,x 1400 200σ= =  (a)  (6)

,x xσ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ｺヂ┋ヱ┇│ｳ ｺ┗┊ﾐヂ┇│ｳ ポ┝ﾙ┚ｳ ┉┆ 68% ┓│ｳ┑ﾉ     

[1400 - 200 , 1400 + 200] = [1200 , 1600]     

,x x2 2σ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ｺヂ┋ヱ┇│ｳ ｺ┗┊ﾐヂ┇│ｳ ポ┝ﾙ┚ｳ ┉┆ 95% ┓│ｳ┑ﾉ     

[1400 - 400 , 1400 + 400] = [1000 , 1800]     

,x x3 3σ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ｺヂ┋ヱ┇│ｳ ｺ┗┊ﾐヂ┇│ｳ ポ┝ﾙ┚ｳ ┉┆ 99.7% ┓│ｳ┑ﾉ     

[1400 - 600 , 1400 + 600] = [800 , 2000]     

13.5% + 34% + 34% + 13.5% + 2.5% = 97.5% :┕┎ ｺ┖┑ｲ┇│ｳ ｺｸﾚ┋│ｳ ┈ｩ ﾄｾ┋ｾﾚ┊  (b)  

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (b) (4) (a) (5) (a)

(6) (a) (7) (a) (8) (d)



240

6-6 ┈ْ lﾔ┇ｽ  ｺ┖ﾓｴ┗ヂ┇│ｳ ｺ┇┗ボ│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

.└ﾓｴ┗ヂ┇│ｳ パｳﾔﾊ┊├ｳ ل┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ لパｳﾔﾊ┊ｳ  (1)

4
15 14-

=  ｺ┖ﾓｴ┗ヂ┇│ｳ ｺ┇┗ボ│ｳ  (2)

.0 25 =  ｺ┖ﾓｴ┗ヂ┇│ｳ ｺ┇┗ボ│ｳ  

x 6=  :┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ  (a)  (3)

.0 9.σ  :└ﾓｴ┗ヂ┇│ｳ パｳﾔﾊ┊├ｳ     

 (b) . . , , . .0 9
1

1 11 0 0 9
1

1 11. .
-

-
+

(4) z
5

75 70 1=
-

=1

 .z
8

80 76 0 5=
-

=
2

z 0=
1

  :ｺ┖ﾓｴ┗ヂ┇│ｳ ｺ┇┗ボ│ｳ لx 15=1  (a)  (5)

. .z 2 23
15 12

1 345.=
-

2 2. ل  23.σ2 x ل  12=2     

.ｦｴ┗┇┗〞│ｳ ｹﾏｴ┆ ┕ピ  (b)  

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(1) (b) (2) (b) (3) (a) (4) (a) (5) (b)

(6) (c) (7) (d) (8) (b)
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ｺﾙﾏｴﾚ│ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ
.｀ﾎﾞ│ｳ ｳﾒ┎ ┅ﾚﾅ ┕ピ ｹﾏ┑ﾅ┑┇│ｳ ｺ┗┇〝 ｶﾊﾙ ゾ┗ゲｾﾚ┊ ├ ｴ┋┊┚ ل┝〝  (a)  (1)

.┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ ｵｴﾚﾉ┐ ビヱ│ｳ ｵ┝グ ━〝 ┈ｳﾕ┐ｩ ﾏｴﾆ┖ｭ ゾ┗ゲｾﾚ┊ ل┅ヂ┊  (b)  

875  (a)  (2)

375 : A ｺｲブ│ｳ  (b)  

375 : B ｺｲブ│ｳ     

512  : C ｺｲブ│ｳ     

1250  (3)

 (a)  (4)

ゼ┑┇ﾆ┇│ｳ─ｴ┇ダｩ ━ﾅﾓ┄ｴﾊ┆ｶ┗ｸグﾗﾐ┋┏┆ギｷｴケ┅┃ヂ┆ｺ┋┏┇│ｳ

25257632ﾓｳﾔ〞ｾ│ｳ

25
25

25
2

25
5

25
7

25
6

25
3

25
2┕ｸﾚ┋│ｳ ﾓｳﾔ〞ｾ│ｳ

100%%2 1005
2
#

%8=

%2 1005
5
#

%20=

%2 1005
7
#

%28=

%10025
6
#

%24=

%10025
3
#

%12=

%10025
2
#

%8=

 ｺ┖┑ｲ┇│ｳ ｺｸﾚ┋│ｳ
 ﾓｳﾔ〞ｾ│ｳ) ﾓｳﾔ〞ｾ┃│

(└┑ｲ┇│ｳ

┅┃ヂ┆
8%

─ｴ┇ダｩ ━ﾅﾓ
8%

┄ｴﾊ┆
20%

ｶ┗ｸグ
28%

ﾗﾐ┋┏┆
24%

ギｷｴケ
12%

 (b)  
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(5) x 6=

 v 4=

 2σ =

175σ = x ل  850=  (a)  (6)

,x xσ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ﾇｴｷﾓ┚ｳ ┉┆ 68% ┓│ｳ┑ﾉ     

 [850 - 175 , 850 + 175] = [675 , 1025]     

,x x2 2σ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ﾇｴｷﾓ┚ｳ ┉┆ 95% ┓│ｳ┑ﾉ     

 [850 - 350 , 850 + 350] = [500 , 1200]     

,x x3 3σ σ- +6 @ ｹﾔｾブ│ｳ ┓┃ダ ゾボｽ ﾇｴｷﾓ┚ｳ ┉┆ 99.7% ┓│ｳ┑ﾉ     

 [850 - 525 , 850 + 525] = [325 , 1375]     

 ﾇｴｷﾓ┚ｳ カブﾎ┋ｽ ┉│ ｠│ﾒ│ 99.7% ﾔジｴ┋ｽ ┕ｾ│ｳ [325 , 1375] ｹﾔｾブ│ｳ ┉┇ケ ゾボ┖ ├ ﾓｴ┋┖ﾏ 300 デ┃ｸ┇│ｳ ┈ｩ ザﾉ┝┊  (b)  

.300 ┓│ｭ
 ─┑ヰ┑│ｳ ゾペ┑ｾ┇│ｳ ﾔ┗ド ┉┆ ｠│ﾒ│ 99.7% ﾔジｴ┋ｽ ┕ｾ│ｳ [325 , 1375] ｹﾔｾブ│ｳ ﾃﾓｴﾍ ゾボ┖ 1 400 デ┃ｸ┇│ｳ ┈ｩ ザﾉ┝┊  (c)  

.ﾓｴ┋┖ﾏ 1 400 ﾈｷﾓ ┓│ｭ

.
.z

2 5
15 13 0 8=

-
=

M
 :ｻｴ┗ケｴ┖ﾔ│ｳ ┕ピ ｺ┖ﾓｴ┗ヂ┇│ｳ ｺ┇┗ボ│ｳ  (7)

.
. .z

2 4
13 11 5 0 625= - =p  :ｦｴ┖ﾖ┗ブ│ｳ ┕ピ ｺ┖ﾓｴ┗ヂ┇│ｳ ｺ┇┗ボ│ｳ  

.ｦｴ┖ﾖ┗ブ│ｳ ┕ピ 13 ┉┆ ━ヴピｩ ｻｴ┗ケｴ┖ﾔ│ｳ ┕ピ 15 ｺﾅﾓﾐ│ｳ ｠│ﾒ│  

ゼ┑┇ﾆ┇│ｳ80-76-72-68-64-ｺｲブ│ｳ
2536754ﾓｳﾔ〞ｾ│ｳ

8278747066ｺｲブ│ｳ ﾖ〝ﾔ┆

 (a)  (8)

0

1

2

3

4

5

6

7

y

x6
2

6
4

6
6

6
8

7
0

7
2

7
4

7
6

7
8

8
2

8
4

8
6

8
0

 (b)  
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ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ
.┌ﾏｳﾐヂｽ ┉〞┇┖ ├ ｼ┖┑〞│ｳ ┕ピ ｻｳﾔﾞﾊ│ｳ ﾏﾐダ ┈ّ┚ ل├  (a)  (1)

.┍ｾピﾔヂ┆ ┉〞┇┖ パﾓｴヱ┇│ｳ ﾐﾉｩ ┕ピ ┉┗┃┆ｴヂ│ｳ ﾏﾐダ ┈ّ┚ ل┅ヂ┊  (b)  

.ﾏﾔブ│ｳ ┈ﾕ┐ - ビジ┑┇│ｳ - ｻｴ〝ﾔﾞ│ｳ ┒ﾐﾉｭ ┕ピ ┉┗ブジ┑┆  (a)  (2)

.┓┋ｸ┇│ｳ ゼｴブｽﾓｳ - ┓┋ｸ┇│ｳ - ｼ┖┑〞│ｳ ｺ│┐ﾏ ┕ピ ｺ┗┋ｷ┚ｳ  (b)  

 :ｺ┗│ｴｾ│ｳ ﾏｳﾐダ┚ｳ ﾐﾆ┗ピ ─┐┚ｳ ﾏ┑┇ヂ│ｳ┐ ─┐┚ｳ ビヱ│ｳ ┉┆ ｴペً┝ゲ┊ｳ ｺ┗ｱｳ┑ﾞヂ│ｳ ﾏｳﾐダ┚ｳ ─┐ﾐﾅ ┉┆ ｶ│ｴゲ│ｳ ｩﾐｸ┖  (3)

281ل 010ل 592ل 201ل 062ل 462ل 468ل 590ل 543ل 412ل 209ل 085ل 315ل 027ل 227.  

.┌┝ダｩ ｹﾏﾓｳ┐ ┅┏┆ｴペﾓｩ ┉┖ﾒ│ｳ ┉┗ブジ┑┇│ｳ ｴ┋┖ﾐ│ ﾈｸヱ┖ ｠│ﾒｷ┐  

.420
21

0 05=  :ｺ┋┖ｴヂ┇│ｳ ﾔﾚ〝  (4)

.80 0 05 4# =  :┉┗ﾙﾐ┋┏┇│ｳ ｺ┋┗ダ ┅ﾆﾉ  

.120 0 05 6# =  :ﾔｸｾﾎ┇│ｳ ┕ヰｴヱｾﾍｳ ｺ┋┗ダ ┅ﾆﾉ  

.220 0 05 11# =  :─ｴ┇ヂ│ｳ ｺ┋┗ダ ┅ﾆﾉ  

:ﾐﾆ┊ ｺ┗ｱｳ┑ﾞヂ│ｳ ﾏｳﾐダ┚ｳ ─┐ﾐﾅ ┄ｳﾐﾎｾﾙｴｷ  

ｴペﾓ┚ｳ ┕┃┆ｴﾉ ┈┑ﾙﾐ┋┏┇│ｳ┄: 201ل 209ل 227ل 212  

ｴペﾓ┚ｳ ┕┃┆ｴﾉ ﾔｸｾﾎ┇│ｳ ┑┗ヰｴヱｾﾍｳ┄: 412ل 315ل 360ل 359ل 414ل 415  

ｴペﾓ┚ｳ ┕┃┆ｴﾉ ─ｴ┇ヂ│ｳ┄: 672ل 660ل 590ل 630ل 543ل 665ل 712ل 620ل 651ل 531ل 645  

 : ｵ┝ゲ│ｳ ┉┆ ｺ┊┑〞┆ ｺ┇ズｾ┋┇│ｳ ｺ┋┗ヂ│ｳ┐ 7 ┑┎ 9 ┉┆ ﾔバヰｩ ﾀ│ｴﾂ│ｳ ﾏ┑┇ヂ│ｳ┐ ﾀ│ｴﾂ│ｳ ビヱ│ｳ ┕ピ ﾏﾐヂ│ｳ  (5)

7ل 16ل 25ل 34ل 43ل 52ل 61ل 70ل 79ل 88ل 97ل 106ل 115ل 124ل 133ل 142  

360
40

9
1

=  :ｺ┋┖ｴヂ┇│ｳ ﾔﾚ〝 ﾐﾆ┊  (6)

:ｺゲ┗ﾚｷ ｺ┋┗ダ ━〝 ┅ﾆﾉ ﾐﾅ┑┊  

9 180 20
1
# =  :━┆ｴ〝 ┄ｳ┐ﾏ/ﾓ┑〝ﾑ ┅ﾆﾉ  

9 36 4
1
# =  :┕ｱﾖﾅ ┄ｳ┐ﾏ/ﾓ┑〝ﾑ ┅ﾆﾉ  

18 29
1
# =  :━┆ｴ〝 ┄ｳ┐ﾏ/ｿｴ┊ｭ ┅ﾆﾉ  

9 126 14
1
# =  :┕ｱﾖﾅ ┄ｳ┐ﾏ/ｿｴ┊ｭ ┅ﾆﾉ  

.ｺｲピ ━〝 ┉┆ ｺ┋┗ダ ｶﾊﾚ│ ｺ┗ｱｳ┑ﾞヂ│ｳ ﾏｳﾐダ┚ｳ ─┐ﾐﾅ ┄ﾐﾎｾﾚ┊ ┅ّﾁ ┉┆  

 ─┐┚ｳ ﾏ┑┇ヂ│ｳ┐ ─┐┚ｳ ビヱ│ｳ ﾒﾍｪ┊  

ｴペﾓ┚ｳ ┕┃┆ｴﾉ ━┆ｴ〝 ┄ｳ┐ﾏ /ﾓ┑〝ﾑ┄: 010ل 062ل 085ل 027ل 068ل 056ل 135ل 096ل 085ل 154ل 121ل 132ل ...  

ｴペﾓ┚ｳ ┕┃┆ｴﾉ ┕ｱﾖﾅ ┄ｳ┐ﾏ /ﾓ┑〝ﾑ┄: 201ل 209ل 212ل 181  

ｴペﾓ┚ｳ ┕┃┆ｴﾉ ━┆ｴ〝 ┄ｳ┐ﾏ /ｿｴ┊ｭ┄: 227ل 234  

  ｴペﾓ┚ｳ ┕┃┆ｴﾉ ┕ｱﾖﾅ ┄ｳ┐ﾏ /ｿｴ┊ｭ┄: 281ل 315ل 360ل 359ل 280ل 274ل 303ل 276ل 340ل ...
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