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1-1 Ʊْ ĳźưţ  ŠƿŹŸŬƫř šřźǀŞƘŤƫřƹ ŹƹŸŬƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

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

 (f) 0.08 (g) Ŷūƺƿ ǅ (h) 5
1

 (i) 7
2

 ( j ) 30

 (k) Ŷūƺƿ ǅ (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 Ƽƫřƺů ƹŏ 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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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ŠǀŞƀƴƫř žſǃř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(1) (a) 3-  (b) Ŷūƺƿ ǅ (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-  :šŚŝŚūǈř ƞƬŤŴţ  (7)

636 Ƽƫřƺů (10)  25
1
2  žǀƫƹ 5 2

3

 ƽƹŚƀţ 5 5 2
1

#  (9)
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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  šǇŵŚƘưƫř ƪů

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

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

 (e) 4
1

-  (f) 6 (g) Ŷūƺƿ ǅ

(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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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

Ƽƫƹǃř şŶůƺƫř ŹŚŞŤųř
(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= -  ƱƺƨǀƟ ŜƫŚſ ŵŶƗ ƺƷ x  Ʊŏ Śưŝ .x 2= -  ƹŏ x 2=  řŷœ 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  :ƽŏ ŐƐų ƪƨƄŝ žſǃř ŢƗŻƺţ لŠǀƳŚŨƫř ŠƬůźưƫř ƾƟ  (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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Šǀŗřźŧœ ƲƿŹŚưţ
(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)

ŚĐǀƤǀƤů řŵًŶƗ ,2 8- -  ƲƯ ƪƧ žǀƫ  (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 Ʊْ ĳźưţ  ŠƫřŶƫř ƩŚŬƯ

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

ǅ (6)  ǅ (5)  ǅ (4)  ƮƘƳ (3)  ǅ (2)  ƮƘƳ (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:

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

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

2-2 Ʊْ ĳźưţ  ŚƸŤūŸưƳƹ ŠǀƘǀŝźŤƫř ƩřƹŶƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

ŠǀƐų (5)  ŠǀƐų (4)  ŠǀƘǀŝźţ (3)  ŠǀƘǀŝźţ (2)  ŠǀƐų (1)

ũřƹŻŏ 3 (9)  ŠǀƐų (8)  ŠǀƐų (7)  ŠǀƘǀŝźţ (6)

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

= +  (12) y x3 202
= - +

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ŠŘƟŚƨưƫř ƕƺƐƤƫřƹ ŠǀƘǀŝźŤƫř ƩřƹŶƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

ƪƠſŏ Ƽƫœ ل y x
3

16
2

=
-

 (2)  ƼƬƗŏ Ƽƫœ ل y x9
2 2

=  (1)

ƼƬƗŏ Ƽƫœ ل y x4
5 2

=  (4)  ƪƠſŏ Ƽƫœ 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=  :ƪŧŚưŤƫř ŹƺŰƯ ƮſŹř .(3, 4) Žŏźƫř ŠƐƤƳ ƮſŹř :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ   (19)

.(12, 2) şźƓŚƴưƫř ŠƐƤƴƫř ƮſŹř Ʈŧ (4 ,2)ل ŠƐƤƴƫř ƮſŹř   

(20) y x2 2= - +
2^ h  :ƪŨƯ šŚŝŚūǈř ƕƺƴŤţ

(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

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

(11) (b)

2-4 Ʊْ ĳźưţ  ŠƯŚƘƫř şŹƺƈƫřƹ ƼƴŰƴưƫř ŽŏŹ šŚǀŧřŶůœ ŠƫǇŶŝ ŠǀƘǀŝźŤƫř ŠƫŵŚƘưƫř şŹƺƇ Ʋǀŝ ŠƳŹŚƤƯ

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ƾƘǀŝźŤƫř ŹŸŬƫř Ʃřƹŵƹ šŚſƺƨƘưƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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

 .ƖǀŞƫř Ʋưŧ ƾƐƗŏ ŚƯ řŷœ ƾƬƇǃř źƘƀƫř ŵŚŬƿœ (c)
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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

2-6 Ʊْ ĳźưţ  šŚƴƿŚŞŤưƫř ƪů

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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  ƪǀƐŤƀưƫř ƉźƗ  (a)  (2)

y x x2 42
= -  (b)  

. cm8  ƉźƘƫřƹ ل cm16 =  ƩƺƐƫř 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

.Šƴſ 80 ƵŶū źưƗƹ šřƺƴſ 10 Ŷưůŏ źưƗ  (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=   ŚƸƫ ƪů ǅ
( ) ,f x y x` 3 32 ! -^ h
( )f x y1   ŚƸƫ ƪů ǅ



204

 (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   ŚƸƫ ƪů ǅ
( )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

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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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ŠǀƳŚŨƫř şŶůƺƫř ŹŚŞŤųř
(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
= - ŠǀƘǀŝźţ ل   y x x4 12

= + + ŠǀƘǀŝźţ 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-  Žŏźƫř ( , )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=  :ŠƴƨưƯ ŠŝŚūœ :šŚŝŚūǈř ƕƺّƴŤţ  (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  ŚƸŤưǀƣƹ لx 20=  ŶƴƗ ƼưƔƗ Šưǀƣ ŚƸƫ x x

1
2 3120 -^ h :ŠůŚƀưƫř  (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! -  ƾƐƘţ ( )f x 82- xل  5=  ƹŏ x 1= -  ƾƐƘţ ( )f x 8= -  (b)  

. ( , ) ( , )x 1 5,3 3! - -  ƾƐƘţ ( )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

  

.ŚƸƀƠƳ ŠƤŝŚƀƫř ŠŬǀŤƴƫř ƼƬƗ ƪƈŰƳ    

Šǀŗřźŧœ ƲƿŹŚưţ
(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=  ƶƴƯƹ .y 0 03 7 10 3
2

= - - +^ h ل  m7  ŶƘŝ ƼƬƗ ŽŹŚŰƫř ƞƤƿ  (b)  

.ƼƯźưƫř ŽŹŚů şźƨƫř ƼƐŴŤţ řŸƫ    

. .y 0 03 16 10 3 1 92
2

= - - + =^ h  . m16  ŶƘŝ ƼƬƗ ƼƯźưƫř ŠǀƳŚŧ ŠǀůŚƳ ƲƯ    

.ŚƟًŶƷ ŜƗǆƫř ƪŬƀǀſƹ ƼƯźưƫř ƾƟ şźƨƫř ƪųŶţ Ɲƺſ řŸƫ ل . .1 92 2 441  ƽŏ    
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. .k 7 48=  :ŶŬƳ ƊƿƺƘŤƫŚŝƹ (1 ,0)ل ơǆƐƳǅř ŠƐƤƳ šŚǀŧřŶůœ  (a)  (4)

. . m7 48  Ƽƈƣǃř ƕŚƠţŹǅř ƱƺƨǀƟ (7.48 ,9)ل ŖƟŚƨưƫř ƖƐƤƫř ŽŏŹ šŚǀŧřŶůœ  (b)  

ل  . my 4 7- ƶƴƯƹ .x 14 9=  řŷœ ƾƳŚŨƫř ŜƗǆƫř ƲƗ 14.9 ƽŏ ŠƨŞƄƫř ƲƯ m3  ŶƘŝ ƼƬƗ žƟŚƴưƫř ŜƗǆƫř ƞƤƿ  (c)  

.žƟŚƴưƫř ŜƗǆƫř şźƨƫř ƼƐŴŤŤſ řŸƫ . .4 7 3 31  Ʊœ Ŧǀůƹ
ƼƬƗ ƪƈŰƳ ƶƴƯƹ ل . .x0 08 9 7 48 02

- - + =^ h  ƽŏ y 0=  Ʊƺƨƿ ŜƘƬưƫř ƉŹŏ ƼƬƗ şźƨƫř ƍƺƤſ ŶƴƗ  (d)  

.žƟŚƴưƫř ŜƗǆƫř ŜƘƬƯ ƪųřŵ şźƨƫř ƎƤƀŤſ řŸƫ ل . .18 67 23 81  Ʊœ Ŧǀůƹ 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) ŚƸƫ ƪů ǅ (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) ƩƹŶū
x012345

y x2=0246810

ơźƠƫř22222
 

(2) ƩƹŶū
x012345

y x2 2
=028183250

ơźƠƫř26101418
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y x2 2
=  (b)  

.ƻźųŏ Ƽƫœ ŠƫżƴƯ ƲƯ 4 ơźƠƫř Ŷƿżƿ ƾƳŚŨƫř ƾƟƹ 2ل ƽƹŚƀţ Ʃƹǃř ƩƹŶŬƫř ƾƟ ơƹźƠƫř ƪƧ  (c)  

(d)  

x012345

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

ơźƠƫř-1-3-5-7-9

ŚĐ ǀƐưƳ ƻźųŏ Ƽƫœ ŠƫżƴƯ ƲƯ -2 ơźƠƫř ƆƣŚƴŤƿ  

x012345

y x 4= - +43210-1

-1-1-1-1-1

ƶƀƠƳ ƺƷ ơźƠƫř  

 Ʊƺƨǀſ ƾƐŴƫř ũŷƺưƴƫř لŸŗŶƴƘƟ لŚŤًŝŚŧ x ƮǀƤƫ şźƓŚƴưƫř y Ʈǀƣ Ʋǀŝ ơźƠƫř ƱŚƧ řŷœ :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ  (e)  

.ƪƌƟǃř ƺƷ Ʊƺƨƿ ŚưŝŹ ƾƘǀŝźŤƫř ũŷƺưƴƫř ƱŔƟ لƮƔŤƴƯ ƎưƳ ƾƟ ŚĐǀƈƣŚƴţ ƹŏ ŚĐƿŶƿřżţ ơźƠƫř ƱŚƧ řŷœ ŚƯŏ ƪƌƟŏ
(12) .y x0 1 2

=
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3-1 Ʊْ ĳźưţ  ŚƸţŚſƺƨƘƯƹ ƻƺƤƫř Ʃřƹŵ

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

.ŠǀūƹŻ ŠƫřŶƫř  `  ƪŧŚưţ ŹƺŰƯ ƺƷ ƽŵŚƈƫř ŹƺŰưƫř  (1)

.ŠƿŵźƟ ŠƫřŶƫř  `  ƪŧŚưţ ŠƐƤƳ ƾƷ ƪƇǃř ŠƐƤƳ  (2)

.ŠǀūƹŻ Ţƀǀƫƹ ŠƿŵźƟ Ţƀǀƫ ŠƫřŶƫř  `  ƪŧŚưţ ŹƺŰƯ ǅƹ ƪŧŚưţ ŠƐƤƳ ŚƸƫ žǀƫ  (3)

.ŠƿŵźƟ Ţƀǀƫƹ ŠǀūƹŻ Ţƀǀƫ ŠƫřŶƫř  (4)

.ŠƿŵźƟ  (5)

.ŠǀūƹŻ Ţƀǀƫƹ ŠƿŵźƟ Ţƀǀƫ  (6)

.ŠǀūƹŻ Ţƀǀƫƹ ŠƿŵźƟ Ţƀǀƫ (9)  .ŠǀūƹŻ (8)  .ŠǀūƹŻ (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)   

.ŚŞًƿźƤţ 74.1 cm  (c)   

y x3
= -  :ƩŚŨƯ :šŚŝŚūǈř ƕƺّƴŤţ   (17)

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

.ƾƤǀƤů ŵŶƗ ƺƷ ŜƫŚſ ŵŶƘƫ ƾŞǀƘƨŤƫř ŹŸŬƫř Ʊŏ Ʋǀů ƾƟ لŚĐǀƤǀƤů řŵًŶƗ žǀƫ ŜƫŚſ ŵŶƘƫ ƾƘǀŝźŤƫř ŹŸŬƫř  (19)

.ŠǀūƹŻ لƪŧŚưŤƫř ŹƺŰƯ ƽŵŚƈƫř ŹƺŰưƫř لƼƬƗŏ Ƽƫœ ŭƺŤƠƯ ƾƳŚǀŞƫř Ʈſźƫř  (a)  (20)

.ŠǀūƹŻ لƪŧŚưŤƫř ŹƺŰƯ ƽŵŚƈƫř ŹƺŰưƫř لƪƠſŏ Ƽƫœ ŭƺŤƠƯ ƾƳŚǀŞƫř Ʈſźƫř  (b)   

.ŠƿŵźƟ لŦƫŚŨƫřƹ Ʃƹǃř ƲǀƘŝźƫř Ƽƫœ ŶŤưƯ ƾƳŚǀŞƫř Ʈſźƫř  (c)   

.ŠƿŵźƟ لƖŝřźƫřƹ ƾƳŚŨƫř ƲǀƘŝźƫř Ƽƫœ ŶŤưƯ ƾƳŚǀŞƫř Ʈſźƫř  (d)   

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ŠƿŵƹŶŰƫř ƩřƹŶƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(ŶّŰƫř ŠǀŗŚƴŧ لŠǀƘǀŝźţ)   x 162
- +  (1)

(ŵƹŶŰƫř Šǀŧǆŧ لŠǀƘǀŝźţ)   x x16 52
- -  (2)

(ŵƹŶŰƫř ŠǀƗŚŝŹ لŠǀŞǀƘƨţ)   x x x2 9 21 273 2
+ + +  (3)

(ŵƹŶŰƫř Šǀŧǆŧ لŠǀŞǀƘƨţ)   x x x80 109 683 2
- -  (4)

(ŶŰƫř ŠǀŗŚƴŧ لŠƀƯŚŴƫř ŠūŹŶƫř ƲƯ)   x x2
1

3
25

+  (5)

(ŶّŰƫř ŠǀŗŚƴŧ لŠǀŞǀƘƨţ)   x x30 10 23
-  (6)

(ŵƹŶŰƫř Šǀŧǆŧ لŠƘŝřźƫř ŠūŹŶƫř ƲƯ)   x x2 124
+ +  (7)

(ŵƹŶŰƫř Šǀŧǆŧ لŠǀŞǀƘƨţ)   c c8 26 123
- +  (8)

(ŵƹŶŰƫř ŠǀſŚưų لŠƘŝřźƫř ŠūŹŶƫř ƲƯ)   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

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ŵƹŶŰƫř šřźǀŨƨƫ ŠǀƐŴƫř ƪƯřƺƘƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(ŠǀŞǀƘƨţ)   y x x x12 47 603 2
= + + +  (1)

(ŠǀŞǀƘƨţ)   y x x x7 15 93 2
= - + -  (2)

(ŠǀŞǀƘƨţ)   y x x3
= -  (3)

.şŶůƺƫř ŠƬŤƧ 12 ل x  ŠƬŤƧ 31 ل x2  ŠƬŤƧ15 ل x3 ŠƬŤƧ 2  (4)

x x12 273
-  (5)

, 21 -  (6)

(šřźƯ ťǆŧ ŹźّƨƯ) 3-  (7)

źƠƇ ل 9-ل(ƲǀţźƯ ŹźّƨƯ) 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-  (ƲǀţźƯ ŹźƨƯ)

(12)

x

y

-1

-1-2 1

1

2

3

2

1-  (ƲǀţźƯ ŹźƨƯ), ,1 2

 ŌżŬƫř  Šưǀƣ  ƺƷ  ŢŝŚŨƫř  ŶŰƫř  Ʊƺƨƿ  ŸŗŶƴƗ ŠƯŚƘƫřل   şŹƺƈƫř  ƾƟ  ŵƹŶŰƫř  şźǀŨƧ  ŜŤƧř  :ǆًŨƯ  .šŚŝŚūǈř  ƞƬŤŴţ  Ŷƣ  (13)

.šřŵŚƈƫř ŹƺŰƯ ƲƯ ƕƺƐƤưƫř
(14) (a) A xx x2 43 2

= - + +

  (b) 6 8
7

( )( )y x x x1 2 2
= - +  :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ  (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
= -  :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ   (17)

y x x x3 23 2
= - +  :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ  (18)

y x x x2 11 123 2
= + - -  :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ  (19)

y x x x x4 16 15 4 424 3
= - + + -  :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ  (20)
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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ŵƹŶŰƫř šřźǀŨƧ Šưƀƣ

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(1) x 8-  (2) ,x x4 3 52
+ +  ƾƣŚŞƫř (3) x x4 32

+ +

(4) x x3 7 22
- +  (5) ǆƧ (6) ƮƘƳ

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

- + -  ƾƣŚŞƫř (9) x x2 5 153
+ -

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

+ +  ƾƣŚŞƫř (12) ( )( )( )y x x x1 3 2= + + -

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

x :ƕŚƠţŹǅř لx 2-  :ƢưƘƫř لx 3+  :ƩƺƐƫř .ŠƴƨưƯ ŠŝŚūœ  (14)

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

( )f x  ƪƯřƺƗ ƲƯ ƪƯŚƗ ( ),x a f a 0- =^ h  (a)  (19)

 ƭřŶŴŤſŚŝ ŠǀƐų ƪƯřƺƗ ŚƸƫ Ţǀƀƫ x 12
+  ƦƫŸƬƟ ŠǀƤǀƤů ŹŚƠƇŏ ŚƸƫ Ţƀǀƫ y x 12

= +  Ʊŏ Śưŝ لƪƯŚƘƫř ŠƿźƔƳ ƲƯ  (b)   

.ŠǀƤǀƤŰƫř ŵřŶƗǃř
ǆًƯŚƗ žǀƫ ( )x 1 `-  -2 ƺƷƹ ƾƣŚŝ Ŷūƺƿ ( )f 1 2 0` !=-  Ŧǀů x 1-  žǀƫƹ ƪƯŚƗ ƺƷ ( )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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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

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

3-5 Ʊْ ĳźưţ  ŵƹŶŰƫř šřźǀŨƧ šǇŵŚƘƯ ƪů

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

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

(3)   ,0 2 2
1

 (ŹźƨƯ) (4)   , ,0 2
3

2
1

-

(5) 0 ( ƲǀţźƯ ŹźƨƯ) , ,3 2
1

-  (6) 0 (šřźƯ ťǆŧ ŹźƨƯ) , 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-  (ƲǀţźƯ ŹźƨƯ), 2 , 2-  (14) -2, 1 (ƲǀţźƯ ŹźƨƯ)

(15) 3, -2 (ƲǀţźƯ ŹźƨƯ) (16) 1, 2, -3

(17) 2, 1, -2 (ƲǀţźƯ ŹźƨƯ) (18) śǆƐƫř ƪưƗ ƲƯ ƢƤŰţ

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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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ŠŨƫŚŨƫř şŶůƺƫř ŹŚŞŤųř
(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
= - + +  ŠƘŝřźƫř ŠūŹŶƫř ƲƯ لŠǀŧǆŧ

(6) ( ) ,f x x x8 82
= +  ŠǀƘǀŝźţ لŠǀŗŚƴŧ 

(7) ( ) ,f x x x x2 2 123 2
= - -  ŠǀŞǀƘƨţ لŠǀŧǆŧ 

(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

+ -   ƾƣŚŞƫř (18) ,x x4 13 252
+ +   ƾƣŚŞƫř

(19) ,x x x4 8 43 2
- - +   ƾƣŚŞƫř (20) 81

64-
 (21) 0
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Šǀŗřźŧœ ƲƿŹŚưţ
(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 (ƲǀţźƯ ŹźƨƯ) , ,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- +  ƾƣŚŞƫř ƼƬƗ ƪƈŰƳ ƲǀŤǀƫŚŤŤƯ ƲǀţźƯ ( )x 1+  ƼƬƗ ( )f x  Šưƀƣƹ ŠǀŞǀƧźŤƫř ŠưƀƤƫř ƭřŶŴŤſŚŝ  (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  =  ƩƺƐƫř Ʊŏ ƉźƠƴƫ (12)

. cm26 5  Ƽƫřƺů ل ( )( )x x xV 120 100 90= + + +^ h  (13)

5, 6, 7:ƾƷ ŵřŶƗǃř ل( )( )( )n n n1 1 210- + =  (14)

2, 5, 7 :ƾƷ ŵŚƘŝǃř لx x x3 5 70+ + =^ ^h h  (15)
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4-1 Ʊْ ĳźưţ  Šǀſǃř ũŷŚưƴƫř ƝŚƄƨŤſř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

ŚĐل 35% ǀſŏ ǅًőŚƌţ (3) ŚĐل 30%  ǀſŏ ř ĐƺưƳ (2) ŚĐل 63%  ǀſŏ ř ĐƺưƳ (1)

ŚĐل 500% ǀſŏ řƺًưƳ (5) ŚĐل 87.5%  ǀſŏ ǅًőŚƌţ (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. ƮƘƳ

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 ƪƯŚƘƫř لř ĐƺưƳ0.5 ƪƯŚƘƫř لǅًőŚƌţ    

.řŹًŚƴƿŵ 1843 Ƽƫřƺů (10)  .śǆّƐƫř ƪưƗ ƲƯ ƢƤŰţ (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) ƮƣŹ şŹŚǀƀƫř (15)

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

(11) (b)
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4-2 Ʊْ ĳźưţ  ŚƸƬǀŨưţƹ Šǀſǃř ƩřƹŶƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

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) şŵŚưƫř ƲƯ Šǀƫƹǃř Šǀưƨƫř(t) šřƺƴƀƫř(A) şŵŚưƫř ƲƯ ŠǀƤŞŤưƫř Šǀưƨƫř
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 Ʈǀƣ ƲƯ A Ʈǀƣ śźŤƤţ  (b)  

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

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ŚĐǀƳŚǀŝ ŚƸƬǀŨưţƹ ŠǀưŤƿŹŚƛƺƬƫř ƩřƹŶƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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  :ƩŚŬưƫř
 R  :ƻŶưƫř

x 12  :ƩŚŬưƫř
R  :ƻŶưƫř

.y ŢƳŚƧ ŚưƸƯ 1x = ل  x1y
=  řًŷœ ل log ( )y x

1
=  ƱŚƧ řŷœ  (28)

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  šŚưŤƿŹŚƛƺƬƫř ƅřƺų

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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

[

\

]

]

]

]

.śźƌƫř ŠǀƇŚų ل log log log5 25 2# = +^ h  :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ  (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 ƪŞǀƀƿŵ) šƺƈƫř şŶƃ ƻƺŤƀƯ W/m2  şŶƄƫř šƺƈƫř ƕƺƳ
120

100

70

60

20

10

0

1

10 2-

10 5-

10 6-

10 10-

10 11-

10 12-

ƩٍŚƗ šƺƇ
ŜƤŧ Šƫō šƺƇ

ƮůŵżƯ ƕŹŚƃ šƺƇ
ŠŧŵŚŰƯ šƺƇ
žưƷ šƺƇ

ŹŚŬƃǃř ơřŹƹŏ ƞǀƠů
ƕƺưƀƯ ŵŚƨƫŚŝ šƺƇ

 (29)

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(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 Ʊْ ĳźưţ  ŠǀưǀŤƿŹŚƛƺƬƫřƹ Šǀſǃř šǇŵŚƘưƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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)   

.ŽŚſǃř źǀǀƜţ şŶƗŚƣ ƭřŶŴŤſř Ƽƫœ ũŚŤŰţ ǅ ƦƳœ Ŧǀů 10ل ŽŚſǃř :ǆًŨƯ .šŚŝŚūǈř ƞƬŤŴţ Ŷƣ (c)   

(15) 60
1

 (16) 3 108#  (17) 3
7

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

56  (a) (21)

Šƴſ 47  (b)   

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ƾƘǀŞƐƫř ƮŤƿŹŚƛƺƬƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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

+

.Ŷůřƹ ƮŤƿŹŚƛƺƫ Ƽƫœ ƪƿƺŰŤƫř Ʋƨưƿ ǅƹ  
 

ln
ln

2
10

 ŜŤƨţ log 102  Ʊǃ لǆّƧ  (29)

.ŚƯًƺƿ 294  (30)

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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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ŠƘŝřźƫř şŶůƺƫř ŹŚŞŤųř
(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

.śǆƐƫř ƪưƗ ƖūřŹ  (5)

(6) ( )y 3
1

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

=  (8) ( )y 3 2 x
=

.şźƯ 1 800 Ƽƫřƺů  (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

.šŚŝŚūǈř ƕƺّƴŤţ  (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

.řŹًŚƴƿŵ 42 140  (31)

.ŚƳًƺǀƬƯ 16.5 Ƽƫřƺů  (a)  (32)

3.9%  (b)   

1997 ƭŚƗ Ƽƫřƺů  (c)   

(ƱƺǀƬŞƫŚŝ) ( . ) ( . )y 5 63 1 02 x
=  (a)  (33)

.ƞƗŚƌŤƿ  (b)   

.ƞƈƴƫř ƲƯ ƪƣŐŝ ŶƿřżŤƿ  (c)   
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Šǀŗřźŧœ ƲƿŹŚưţ
(1) e 4e 3 02x x

+ =-

 e 1 e 0( )( )3x x
- - =      ln,0 3" , :ƪŰƫř ŠƗƺưŬƯ

(2) lnx 3
4

= ` j,     ln 3
4` j$ . = ƪŰƫř ŠƗƺưŬƯ

x 22  :ƍźƃ  (3)

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

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

.ŠƫŵŚƘưƬƫ ƪů Ŷūƺƿ ǅ 0` T 1  

.ŠŰǀŰƇ ƾƸƟ řŷًœ 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 ƾƟ ŠǀƳŚŨƫř ŠūŹŶƫř ƲƯ ŠƫŵŚƘƯ)  e 3e 2 02x x
- + =  

e 2x
=  ƹŏ e 1x

=  

, ln0 2" , :ƪŰƫř ŠƗƺưŬƯ řŷًœ لx ln2=  ƹŏ x 0=  

2(  ) 5  3 0ln x ln x2 - - =  :ŠƫŵŚƘưƫř ƪŰƳ  (7)

 2
1

ln x = -  ƹŏ e 3x
=  

,e e2
1 3-" , :ƪŰƫř ŠƗƺưŬƯ řŷًœ ل ex 2

1
=

-  ƹŏ 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)

Šƴſ 1.3  (b)   

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

.x 4 2= xل   Šưǀƣ Ŷūƹŏƹ ـ 13لŝ f  ƲƗ ƉƺƗ (a) ƾƟ :ŠƴƨưƯ ŠŝŚūœ  (d)   

.x 1 3= xل   Šưǀƣ Ŷūƹŏƹ ـ 2.62لŝ f  ƲƗ ƉƺƗ (b) ƾƟ   
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5-1 Ʊْ ĳźưţ  ƻƺŤƀưƫř ƾƟ ƶŬŤưƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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  şŶůřƹ ŠƯŚƤŤſř ƼƬƗ  `

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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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

5-2 Ʊْ ĳźưţ  ŚƸůźƏƹ šŚƸŬŤưƫř Ɩưū

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

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)

.šŚƗŚſ 5 Ƽƫřƺů  (b)  

(6) (a) 

km/h35 12 372 2
+ =  :ŠƗźƀƫř ƎſƺŤƯ  (b)  



231

(7)

O

C

A

x

y

-3

-3

-2

3-2

2

1

-1
-1

1

0
0 2

B

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ƾƬųřŶƫř śźƌƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(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  Šƿƹřżƫř ƮŗŚƣ ŦƬŨưƫř  `
(7) 3 3  (8) 5-  (9) 4 3-  (10) 0

(11) 4 3-  (12) 4 (13) 16 (14) 16
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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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)

ŠƀƯŚŴƫř şŶůƺƫř ŹŚŞŤųř
(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=

.ƕǆƋǃř ƽŻřƺŤƯ 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) Ŷūƺƿ ǅ (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

.ƲǀƘƯ  (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- -= =

.şŶůřƹ ŠƯŚƤŤſř ƼƬƗ 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: # #+= - =

.ƱřŶƯŚƘŤƯ BC1 2ƹ AB1 2   `

.B  ƾƟ Šƿƹřżƫř ƮŗŚƣ ABC  ŦƬŨưƫř  `
(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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Šǀŗřźŧœ ƲƿŹŚưţ
(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  ƾƟ ƲǀƘƬƌƫř ƢŝŚƐŤƯ ŦƬŨƯ  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=

.ƱřŶƯŚƘŤƯ ,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

=

.ƶƀƠƳ ƵŚŬţǅř ŚưƸƫ ,A B `

:ƼƬƗ ƪƈŰƴƟ , ,A ADAB^ h ƲƨǀƬƟ  (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 Ʊْ ĳźưţ  ŠƴƿŚƘưƫřƹ ƾŗŚƈůǅř ƖưŤŬưƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

.šřŹřźƣ ŷŚŴţřƹ ŪŗŚŤƴƫř źǀƀƠţ - ŚƸƬǀƬŰţƹ šŚƳŚǀŞƫř ƞƇƹ - šŚƳŚǀŞƫř ƉźƗ - šŚƳŚǀŞƫř Ɩưū  (1)

 ƖƣřƺƯ - ƞǀƃŹǃřƹ ŠǀŴƿŹŚŤƫř ťŚŰŝǃř - ŠǀƈŴƄƫř ŠƬŝŚƤưƫř - ƾƳƹźŤƨƫǈřƹ ƽŵŚƘƫř ŶƿźŞƫř - ŠƔůǆưƫřƹ şŶƷŚƄưƫř  (2)

.šŚƳŚǀŞƫř ŶƗřƺƣ - šǆŬƀƫřƹ ƢŗŚŧƺƫř - ƩřƺŬƫř ƹŏ ƾƫżƴưƫř ƞţŚƸƫř - ŠƳŚŞŤſǅř - ƾƗŚưŤūǅř ƪƇřƺŤƫř
Šǀưſœ ŠǀƠǀƧ (4)  ŠƘƐƤŤƯ ŠǀưƧ (3)

Šǀưſœ ŠǀƠǀƧ (b)  şźưŤƀƯ ŠǀưƧ (a)  (5)

Šǀưſœ ŠǀƠǀƧ (d)  şźưŤƀƯ ŠǀưƧ (c)  

.ŵƹŶŰƯ ƶţřŶůƹ ŵŶƗ ƽŸƫř ƖưŤŬưƫř ƺƷ ƾƸŤƴưƫř ƖưŤŬưƫř  (6)

.ŵƹŶŰƯ źǀƛ ƶţřŶůƹ ŵŶƗ ƽŸƫř ƖưŤŬưƫř ƺƷ ƾƸŤƴưƫř źǀƛ ƖưŤŬưƫř  

.šŚƳŚǀŞƫř ƲƯ ŠǀưƧ źǀƀƠŤŝ ƮŤƸƿ ŠǀƤǀŞƐŤƫř šŚǀƋŚƿźƫř ƩŚŬƯ ƾƟ ƾſŚſŏ ƮƬƗ ƺƷ ŌŚƈůǈř ƮƬƗ  (a)  (7)

.ŠſřŹŶƫř Ŷǀƣ šřŵźƠưƫř ƪƧ ŠƗƺưŬƯ ƺƷ ƾŗŚƈůǈř ƖưŤŬưƫř  (b)  

.ŠſřŹŶƫř ƪŰƯ ƾŗŚƈůǈř ƖưŤŬưƫř šřŵźƠƯ Ɩǀưū šŚƳŚǀŝ Ɩưū ŠǀƬưƗ ƺƷ ƪƯŚƄƫř źƈŰƫř  (c)  

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

6-2 Ʊْ ĳźưţ  šŚƴǀƘƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(1) 0.08 (2) 500

.ŠƀƳŚŬŤƯ šřŵźƠưƫř ŠƐǀƀŞƫř ŠǀŗřƺƄƘƫř ŠƴǀƘƫř ƾƟ ŚƯŏ ŚƸƌƘŝ ƖƯ ƖƏŚƤŤţ ǅ šŚƗƺưŬƯ ŠǀƤŞƐƫř ŠǀŗřƺƄƘƫř ŠƴǀƘƫř ƾƟ  (3)
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ƮƘƳ (c)  .
240
60 0 25=  (b)  ŠǀƤŞƏ ŠǀŗřƺƄƗ ŠƴǀƗ (a)  (4)

8  ,  191  ,  187  ,  4  ,  80 :ƩŚưƘƫř  (d)  

225  ,  209  ,  217  ,  202  ,  201 :ƪưƘƫř śŚŰƇŏ     

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

6-3 Ʊْ ĳźưţ  šŚƳŚǀŞƫř ƉźƗ ŜǀƫŚſŏ

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

ƕƺưŬưƫřƥŹŚƄƯ źǀƛřŹًřźƣ ŸŴŤƿƎƤƟ ƖưŤƀƿƂƣŚƴƿƹ ŹƹŚŰƿŠŘƠƫř

226475ŹřźƨŤƫř

22
22

22
6

22
4

22
7

22
5ƾŞƀƴƫř ŹřźƨŤƫř

100%
%22 100

6
#

. %27 27=

%22 100
4
#

%.18 18=

%22 100
7
#

%.31 8=

%22
5

100#

%.22 72=

 ŠƿƺŘưƫř ŠŞƀƴƫř
ŹřźƨŤƬƫ

 (a)  (1)

.22
5

360 81 82# bc c :ƂƣŚƴƿƹ ŹƹŚŰƿ   

ƥŹŚƄƯ źǀƛ

ƂƣŚƴƿƹ ŹƹŚŰƿ

ƎƤƟ ƖưŤƀƿ

řŹًřźƣ ŸŴŤƿ

 (b)  

.22
7

360 114 55# bc c    :ƎƤƟ ƖưŤƀƿ  

.22
4

360 6 455# bc c     :řŹًřźƣ ŸŴŤƿ  

.22
6

360 98 18# bc c    :ƥŹŚƄƯ źǀƛ  
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ƕƺưŬưƫř9-8-7-6-5-4-ŠŘƠƫř

1006714253117ŹřźƨŤƫř
9.58.57.56.55.54.5ŠŘƠƫř żƧźƯ

 (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

ƕƺưŬưƫř24-20-16-12-8-4-0-ŶƘŞƫř

102481220212512ŹřźƨŤƫř
262218141062ŠŘƠƫř żƧźƯ

 (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

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(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 Ʊْ ĳźưţ  ƽŹŚǀƘưƫř ƝřźŰƳǇř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

 ƎſƺŤưƫř ƲƗ šŚƳŚǀŞƬƫ ŢŤƄţ Ŷūƺƿ ǅ řŷًœ .šŚƳŚǀŞƫř ƲƯ ƪّƧ ƽƹŚƀƿ ƾŝŚƀŰƫř ƎſƺŤưƫřƹ ŠƿƹŚƀŤƯ šŚƳŚǀŞƫř Ʊǃ ل 0σ =  (1)

.ƾŝŚƀŰƫř
(2) (a) .x 27 625=

 (b) .v 198 11=  :ƲƿŚŞŤƫř
   .14 075σ =

(3) (a) .x 200
34080

170 4= =

 (b) .v 200
494

2 47= =

   .1 57σ =

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

6-5 Ʊْ ĳźưţ  ŠǀŞƿźŬŤƫř şŶƗŚƤƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

.šŚƳŚǀŞƫř ƵŸƷ ƪŨưƿ ƽŸƫř ƽŹřźƨŤƫř ƼƴŰƴưƫřƹ ƾŝŚƀŰƫř ƎſƺŤưƫř Ʃƺů ƪŧŚưŤƯ ƪƨƄŝ šŚƳŚǀŞƫř ƖƿŻƺţ ƺƷ  (1)

.ƾŝŚƀŰƫř ƎſƺŤưƫř Ʃƺů ƪŧŚưŤƯ (Žźū) ŽƺƣŚƳ ƪƨƃ ƼƬƗ Ʊƺƨƿ *  (2)

.Ʃřƺƴưƫřƹ Ǝǀſƺƫřƹ ƾŝŚƀŰƫř ƎſƺŤưƫř Ʈǀƣ ƶǀƟ ƻƹŚƀŤţ *  

.řŶًŝŏ ƾƤƟǃř ŹƺŰưƫř ƖƯ ƱŚǀƤŤƬƿ ǅƹ ŠƿŚƸƳ ǅ ŚƯ Ƽƫœ ƱřŶŤưƿƹ ŚĐǀŬƿŹŶţ ƵŚƟźƏ ŹŶŰƴƿ *  

.ŽźŬƫř ƹŏ ŽƺƣŚƴƫř ƪƨƃ  (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 @ şźŤƠƫř ƼƬƗ ƖƤţ ŭŚŝŹǃř ƲƯ 68% Ƽƫřƺů  (a)  

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

,x x2 2σ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŭŚŝŹǃř ƲƯ 95% Ƽƫřƺů     

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

,x x3 3σ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŭŚŝŹǃř ƲƯ 99.7% Ƽƫřƺů     

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

 źǀƛ ƲƯ ƦƫŸƫ .ŭŚŝŹǃř ƲƯ 99.7% źƓŚƴţ ƾŤƫř [575 , 1925] şźǀųǃř şźŤƠƫř ũŹŚų ƖƤƿ 2000 ƚƬŞưƫř Ʊŏ ƒůǆƳ  (b)  

.ŹŚƴƿŵ 2 000 Ƽƫœ ŠƧźƄƫř ŭŚŝŹŏ ƪƈţ Ʊŏ ƖƣƺŤưƫř
,x 1400 200σ= =  (a)  (6)

,x xσ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŠƘƴƈưƫř ŠǀƳŶƘưƫř ƥǆſǃř ƲƯ 68% Ƽƫřƺů     

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

,x x2 2σ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŠƘƴƈưƫř ŠǀƳŶƘưƫř ƥǆſǃř ƲƯ 95% Ƽƫřƺů     

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

,x x3 3σ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŠƘƴƈưƫř ŠǀƳŶƘưƫř ƥǆſǃř ƲƯ 99.7% Ƽƫřƺů     

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

13.5% + 34% + 34% + 13.5% + 2.5% = 97.5% :ƾƷ ŠƿƺŘưƫř ŠŞƀƴƫř Ʊŏ ŪŤƴŤƀƳ  (b)  

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

(6) (a) (7) (a) (8) (d)
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6-6 Ʊْ ĳźưţ  ŠƿŹŚǀƘưƫř ŠưǀƤƫř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

.ƽŹŚǀƘưƫř ƝřźŰƳǅř لƾŝŚƀŰƫř ƎſƺŤưƫř لƝřźŰƳř  (1)

4
15 14-

=  ŠƿŹŚǀƘưƫř ŠưǀƤƫř  (2)

.0 25 =  ŠƿŹŚǀƘưƫř ŠưǀƤƫř  

x 6=  :ƾŝŚƀŰƫř ƎſƺŤưƫř  (a)  (3)

.0 9.σ  :ƽŹŚǀƘưƫř ƝřźŰƳǅř     

 (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

  :ŠƿŹŚǀƘưƫř ŠưǀƤƫř لx 15=1  (a)  (5)

. .z 2 23
15 12

1 345.=
-

2 2. ل  23.σ2 x ل  12=2     

.ŌŚǀưǀƨƫř şŵŚƯ ƾƟ  (b)  

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

(6) (c) (7) (d) (8) (b)
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ŠſŵŚƀƫř şŶůƺƫř ŹŚŞŤųř
.ƆŴƄƫř řŸƷ Ʈƀū ƾƟ şŵƺūƺưƫř ŠǀưƧ ŜŰſ ƖǀƐŤƀƳ ǅ ŚƴƳǃ لǆƧ  (a)  (1)

.ƾŝŚƀŰƫř ƎſƺŤưƫř śŚƀůƹ ƞƈƫř śǆƏ ƪƧ ƱřŻƹŏ ŵŚŬƿœ ƖǀƐŤƀƳ لƮƘƳ  (b)  

875  (a)  (2)

375 : A ŠŘƠƫř  (b)  

375 : B ŠŘƠƫř     

512  : C ŠŘƠƫř     

1250  (3)

 (a)  (4)

ƕƺưŬưƫřƩŚưƗŏ ƪūŹƭŚŰƯŜǀŞƏŽŶƴƸƯƎŝŚƋƮƬƘƯŠƴƸưƫř

25257632ŹřźƨŤƫř

25
25

25
2

25
5

25
7

25
6

25
3

25
2ƾŞƀƴƫř ŹřźƨŤƫř

100%%2 1005
2
#

%8=

%2 1005
5
#

%20=

%2 1005
7
#

%28=

%10025
6
#

%24=

%10025
3
#

%12=

%10025
2
#

%8=

 ŠƿƺŘưƫř ŠŞƀƴƫř
 ŹřźƨŤƫř) ŹřźƨŤƬƫ

(ƽƺŘưƫř

ƮƬƘƯ
8%

ƩŚưƗŏ ƪūŹ
8%

ƭŚŰƯ
20%

ŜǀŞƏ
28%

ŽŶƴƸƯ
24%

ƎŝŚƋ
12%

 (b)  
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(5) x 6=

 v 4=

 2σ =

175σ = x ل  850=  (a)  (6)

,x xσ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŭŚŝŹǃř ƲƯ 68% Ƽƫřƺů     

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

,x x2 2σ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŭŚŝŹǃř ƲƯ 95% Ƽƫřƺů     

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

,x x3 3σ σ- +6 @ şźŤƠƫř ƼƬƗ ƖƤţ ŭŚŝŹǃř ƲƯ 99.7% Ƽƫřƺů     

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

 ŭŚŝŹǃř ƊƠŴƴţ Ʋƫ ƦƫŸƫ 99.7% źƓŚƴţ ƾŤƫř [325 , 1375] şźŤƠƫř ƲưƋ ƖƤƿ ǅ ŹŚƴƿŵ 300 ƚƬŞưƫř Ʊŏ ƒůǆƳ  (b)  

.300 Ƽƫœ
 ƩƺƇƺƫř ƖƣƺŤưƫř źǀƛ ƲƯ ƦƫŸƫ 99.7% źƓŚƴţ ƾŤƫř [325 , 1375] şźŤƠƫř ũŹŚų ƖƤƿ 1 400 ƚƬŞưƫř Ʊŏ ƒůǆƳ  (c)  

.ŹŚƴƿŵ 1 400 ŮŝŹ Ƽƫœ

.
.z

2 5
15 13 0 8=

-
=

M
 :šŚǀƋŚƿźƫř ƾƟ ŠƿŹŚǀƘưƫř ŠưǀƤƫř  (7)

.
. .z

2 4
13 11 5 0 625= - =p  :ŌŚƿżǀƠƫř ƾƟ ŠƿŹŚǀƘưƫř ŠưǀƤƫř  

.ŌŚƿżǀƠƫř ƾƟ 13 ƲƯ ƪƌƟŏ šŚǀƋŚƿźƫř ƾƟ 15 ŠūŹŶƫř ƦƫŸƫ  

ƕƺưŬưƫř80-76-72-68-64-ŠŘƠƫř
2536754ŹřźƨŤƫř

8278747066ŠŘƠƫř żƧźƯ

 (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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Šǀŗřźŧœ ƲƿŹŚưţ
.ƵŵřŶƘţ Ʋƨưƿ ǅ Ţƿƺƨƫř ƾƟ šřźƄŰƫř ŵŶƗ Ʊّǃ لǅ  (a)  (1)

.ƶŤƟźƘƯ Ʋƨưƿ ƝŹŚƈưƫř Ŷůŏ ƾƟ ƲǀƬƯŚƘƫř ŵŶƗ Ʊّǃ لƮƘƳ  (b)  

.ŵźƠƫř ƱŻƹ - ƞƓƺưƫř - šŚƧźƄƫř ƻŶůœ ƾƟ ƲǀƠƓƺƯ  (a)  (2)

.ƼƴŞưƫř ƕŚƠţŹř - ƼƴŞưƫř - Ţƿƺƨƫř Šƫƹŵ ƾƟ Šǀƴŝǃř  (b)  

 :ŠǀƫŚŤƫř ŵřŶƗǃř ŶŬǀƟ Ʃƹǃř ŵƺưƘƫřƹ Ʃƹǃř ƞƈƫř ƲƯ ŚƣًǆƐƳř ŠǀŗřƺƄƘƫř ŵřŶƗǃř ƩƹŶū ƲƯ ŜƫŚƐƫř ŏŶŞƿ  (3)

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

.ƵǆƗŏ şŵŹřƹ ƮƸƯŚƣŹŏ ƲƿŸƫř ƲǀƠƓƺưƫř ŚƴƿŶƫ ŮŞƈƿ ƦƫŸŝƹ  

.420
21

0 05=  :ŠƴƿŚƘưƫř źƀƧ  (4)

.80 0 05 4# =  :ƲǀſŶƴƸưƫř ŠƴǀƗ ƮŬů  

.120 0 05 6# =  :źŞŤŴưƫř ƾƇŚƈŤųř ŠƴǀƗ ƮŬů  

.220 0 05 11# =  :ƩŚưƘƫř ŠƴǀƗ ƮŬů  

:ŶŬƳ ŠǀŗřƺƄƘƫř ŵřŶƗǃř ƩƹŶū ƭřŶŴŤſŚŝ  

ƭŚƣŹǃř ƾƬƯŚů ƱƺſŶƴƸưƫř: 201ل 209ل 227ل 212  

ƭŚƣŹǃř ƾƬƯŚů źŞŤŴưƫř ƺǀƇŚƈŤųř: 412ل 315ل 360ل 359ل 414ل 415  

ƭŚƣŹǃř ƾƬƯŚů ƩŚưƘƫř: 672ل 660ل 590ل 630ل 543ل 665ل 712ل 620ل 651ل 531ل 645  

 : śǆƐƫř ƲƯ ŠƳƺƨƯ ŠưƔŤƴưƫř ŠƴǀƘƫřƹ 7 ƺƷ 9 ƲƯ źƜƇŏ ŦƫŚŨƫř ŵƺưƘƫřƹ ŦƫŚŨƫř ƞƈƫř ƾƟ ŵŶƘƫř  (5)

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

360
40

9
1

=  :ŠƴƿŚƘưƫř źƀƧ ŶŬƳ  (6)

:ŠƐǀƀŝ ŠƴǀƗ ƪƧ ƮŬů ŶūƺƳ  

9 180 20
1
# =  :ƪƯŚƧ ƭřƹŵ/ŹƺƧŷ ƮŬů  

9 36 4
1
# =  :ƾŗżū ƭřƹŵ/ŹƺƧŷ ƮŬů  

18 29
1
# =  :ƪƯŚƧ ƭřƹŵ/ťŚƳœ ƮŬů  

9 126 14
1
# =  :ƾŗżū ƭřƹŵ/ťŚƳœ ƮŬů  

.ŠŘƟ ƪƧ ƲƯ ŠƴǀƗ ŜŰƀƫ ŠǀŗřƺƄƘƫř ŵřŶƗǃř ƩƹŶū ƭŶŴŤƀƳ Ʈّŧ ƲƯ  

 Ʃƹǃř ŵƺưƘƫřƹ Ʃƹǃř ƞƈƫř ŸųŐƳ  

ƭŚƣŹǃř ƾƬƯŚů ƪƯŚƧ ƭřƹŵ /ŹƺƧŷ: 010ل 062ل 085ل 027ل 068ل 056ل 135ل 096ل 085ل 154ل 121ل 132ل ...  

ƭŚƣŹǃř ƾƬƯŚů ƾŗżū ƭřƹŵ /ŹƺƧŷ: 201ل 209ل 212ل 181  

ƭŚƣŹǃř ƾƬƯŚů ƪƯŚƧ ƭřƹŵ /ťŚƳœ: 227ل 234  

  ƭŚƣŹǃř ƾƬƯŚů ƾŗżū ƭřƹŵ /ťŚƳœ: 281ل 315ل 360ل 359ل 280ل 274ل 303ل 276ل 340ل ...
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