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1-1 Ʊْ ĳźưţ  šŚƿŚƸƴƫř

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
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 (d) ( )g 4 2- =

(2) (a) ( )lim f h 4
0h

= -
"
-

 (b) ( )lim f h 4
0h

= -
"
+

 (c) ( )lim f h 4
0h

= -
"

 (d) ( )f 0 4=-

(3) (a) 6  (b) 0

 (c) 9  (d) 3-

(4) - - -( )x xlim 3 2 1 3
2
1
2
2
1

1 3 4
1

2
2
32

2

x
2
1

- = = - = -
"-

^ a a a ^h k k k h: D

(5) 
( )

( ) ( )
lim

y

y y

3

4 3

3 6
0
0

3

3 4 3 3
2

2

2

2

3y -

+ +
=

- -

- + - +
= =

"-

(6) - -xlim 3 3 1 14
1998 1998

4x

1998
+ = + = =

"-

^ ^ ^h h h
(7) lim x 2 3 2 1

3x
- = - =

"

(8) ( ) , ( ) ( )lim lim limf x f x f x1 1 1
22 2x x x

`= = =
" " "
- +

(9) (a) ( ) , ( ) ( )lim lim limf x f x f x0 1
1 1 1x x x

`= =
" " "
- +

 şŵƺūƺƯ źǀƛ

 (b) ( )lim f x 1
2x

=
"
-

(10) (a) ( ) , ( ) ( )lim lim limf x f x f x3 2
1 1 1x x x

`= =
" " "
- +

 şŵƺūƺƯ źǀƛ
  (b) ( )lim f x 2

2x
=

"

(11) ( )lim limx
x

x
4 16

8 8

2

0 0xx

+ -
= + =

" "

^ h

(12) lim t
t
2
1
4
1

2t +

-
=

"

(13) 
( )

( ) ( )lim limx
x

x x
3 27

3 3 3 9 27
3

2

0 0xx

+ -
= + + + + =

" "

^ h
(14) ;lim lim lim lim

x x

x
x x x

x
x3 2

2

1
1

1
3 2

2

1
1

12 2
2 2 2 2x x xx + +

+
=

+

-
=

+ +

+
=

+
= -

" " " "- - - -- - + +

(15) 
( )( ) ( )

lim lim
x x x

x

x x

x

1 3 7 4

7 16

1 7 4

3
8
3

2

2

23 3x x

+

- - + +

+ -
=

- + +
=

" "_ _i i
(16) 

( )

( )

( )
lim lim

x

x x

x

x x

x x

x x

9

3 9

9 3

3 9

9 3 3 9 9

3 9 9 3 9 9
3

3 23 3

23 3 23 3

3 3x x
=

+ - +

+ - +

+

+ - +
=

" "- -^ ^_
^_ ^_
h h i

h i h i
 143



(17)  lim limx
x x x

x x
2

3 7 6
5 3 17

3 2
2

2 2x x+

- - +
= - + =

" "- -
^ h

(18) lim limx
x x

x x
3

9 2
3 2 66

2 2
2

3 3x x-

- +
= + + =

" "

^ ^ ^ ^h h h h
(19) 28lim x x4 3 62

2x
+ + =

"

^ h

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (b) (2) (a) (3) (b) (4) (a) (5) (a)

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

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

1-2 Ʊْ ĳźưţ  3  ، 3-  ƼƬƗ ƪưŤƄţ šŚƿŚƸƳ

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
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1-3 Ʊْ ĳźưţ  ŠƴǀƘƯ źǀƛ ƚǀƇ
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(1) (a) (2) (b) (3) (a) (4) (a)
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1-4 Ʊْ ĳźưţ  ŠǀŨƬŨưƫř ƩřƹŶƫř ƊƘŝ šŚƿŚƸƳ

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(1) 3
5

 (2) 
sin cos
sinlim
x x
x

2
2

0
2

0x
=

"

(3) 
sin

lim
x

x

2

1
22

2

0x
=

"

 (4) 1 1 2
0
0

0
+

= =

(5) 
sin cos

cos
sin

lim
x x

x
x

1
1

0x -

-
= -

"

 (6) 2-

(7) 5   (8) 
( )( )

( )
cos cos

cos
lim

x x
x

1 1
1

2
1

0x +-

-
=

"

(9) 
cos

cos cos
lim

x
x x
1

1 1
2

0x -

- +
=

"

^ ^h h
 (10) 7

4

(11) 2
3

 (12) 1 (13) 3 (14) 2
3

 (15) 2

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

1-5 Ʊْ ĳźưţ  ƩŚƈّţǇř

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
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1-6 Ʊْ ĳźưţ  ƩŚƈţǇř šŚƿźƔƳ
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x 5=  ŶƴƗ ŠƬƈŤƯ ( )g f 2 5' - =  

x 2=-  ŶƴƗ ŠƬƈŤƯ g f% `  

( ) , ( )g x x h x x3= - =  :Ʊŏ ƉźƠƳ  (10)

( ) ( )x h g h g xf %= =^ ^h h Ŧǀů  

h x 3= -^ h  

x 3= -  

( ) ( ) ( )g x g x g x= -1 2  :Ʊŏ ƉźƠƳ  

( ) , ( )g x g xx 3= =21  Ŧǀů  

x 4=  ŶƴƗ ŠƬƈŤƯ g1  

x 4=  ŶƴƗ ŠƬƈŤƯ ŠŤŝŚŧ Šƫřŵ g2  

(1)  x 4=  ŶƴƗ ŠƬƈŤƯ ( ) ( ) ( )g x g x g x= - 21  ŠƫřŶƫř  

 ( )g 4 3 14= - =-  

(2)  x 1=-  ŶƴƗ ŠƬƈŤƯ x ƢƬƐƯ Šƫřŵ h  

x 4=  ŶƴƗ ŠƬƈŤƯ f ŠƫřŶƫř  :Ʊŏ ŶŬƳ (2) (1)ل ƲƯ  

( ) ( ) ( )g x f x h x= -  Ŧǀů ( )f x x 12
= + ) ل  )h x x 3= -  Ʊŏ ƉźƠƳ  (11)

( )f x x 12
= +

1
 Ŧǀů   ( ) ( )f x f x=

1
 ƲƨŤƫ  

( )f 3 9 1 10 02= + =
1

x ل  3=  ŶƴƗ ŠƬƈŤƯ f
1

 

(1)  x 3=  ŶƴƗ ŠƬƈŤƯ f `  

( )h x x=2 )  ل   )x xh 3= -1  :ƲƨŤƫ  

( ) ( )h x h h x2 1` %= ^ h   ( )h h x2 1= ^ h  h x 32= -^ h  x 3= -  

( )h 3 0=
1

x  ل   3=  ŶƴƗ ŠƬƈŤƯ h1  

x 0=  ŶƴƗ ŠƬƈŤƯ h2  

(2)  x 3=  ŶƴƗ ŠƬƈŤƯ h `  

x 3=  ŶƴƗ ŠƬƈŤƯ Šƫřŵ g Ʊŏ ŶŬƳ (1) (2)ل ƲƯ  

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (a) (2) (b) (3) (a) (4) (a) (5) (a) (6) (d)

(7) (a) (8) (c) (9) (d) (10) (a) (11) (d) (12) (a)

1-7 Ʊْ ĳźưţ  şźŤƟ ƼƬƗ ƩŚƈّţǇř
ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
,2 5-6 @ ƼƬƗ ŠƬƈŤƯ f x R` !  ƪƧ ŶƴƗ ŠƬƈŤƯ ŵƹŶů şźǀŨƧ Šƫřŵ  f  (1)

1 , 36 @ ƼƬƗ ŠƬƈŤƯ f x R` !  ƪƧ ŶƴƗ ŠƬƈŤƯ ŠǀŞƀƳ ŠƿŵƹŶů Šƫřŵ  f  (2)

,3 5^ @ şźŤƠƫřƹ ,0 3h6  şźŤƠƫř ƼƬƗ ŠƬƈŤƯ f x 3` =  ŶƴƗ ŠƬƈŤƯ źǀƛ  f  (3)
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, , ( , ) , ,2 1 1 4 4 6- ^h6 @ šřźŤƠƫř ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ ,f x x4 1` = =  ŶƴƗ ŠƬƈŤƯ źǀƛ  f  (4)

( ) ( ) , ( ) ( )lim limf x f f x f5 3 12 4
3 4x x

!= - = - = -
" "- + -

ل  ,3 4-^ h ƼƬƗ ŠƬƈŤƯ  f  (5)

,3 4- h6  ƼƬƗ ŠƬƈŤƯ f `  

(6) ( ) , ( ) , ( )lim limf f x f x7 3 3 3
7 7x x

= - = - = -
" "
- +

x 7=  ŶƴƗ ŠƬƈŤƯ f `  

.R  ƼƬƗ ŠƬƈŤƯ ,f 7` 3^ h ل , 73-^ h ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ f ƹ  

( ) ( ) , ( )lim limf x f f x3 0 2
x x0 0

= = =
" "
- +

 (7)

. , , ,0 03 3-^ h h6  ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ f `  

, , , ,,2 2 4 43 3- - -^ ^ ^h h h šřźŤƠƫř ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ  f  (8)

 ( ) , ( ) , ( )lim limf f x f x2 9 9 9
2 2x x

- = - = - = -
" "- -- +

.x 2=-  ŶƴƗ ŠƬƈŤƯ f `  

 ( ) , ( ) , ( )lim limf f x f x4 9 3 9
4 4x x

= = - =
" "
- +

.Ʋǀưǀƫř ŠƸŬƫ x 4=  ŶƴƗ ŠƬƈŤƯ f `  

. , , ,4 43 3-^ h h6  ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ f `  

, , , , ,4 4 1 13 3- - -^ ^ ^h h h šřźŤƠƫř ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ  f  (9)

 ( ) , ( ) , ( )lim limf f x f x4 2 2 2
4 4x x

- = - = - = -
" "- -- +

.x 4=-  ŶƴƗ ŠƬƈŤƯ f `  

 ,( ) ( ) , ( )lim limf f x f x1 2 2 2
1 1x x

= - = - = -
" "
- +

x 1=  ŶƴƗ ŠƬƈŤƯ f `  

,3 3-^ h ƼƬƗ ŠƬƈŤƯ f `  

(10) ( ) , ( ) , ( )lim limf b f x f x a1 0 3
1 1x x

= = = +
" "
- +

  , ba 3 0` =- =

(11) ( ) , ( ) , ( )lim limf f x f x
b
a

b
a

2
2

4
2

4 4

( 2) ( 2)x x

- =
- -

-
= =

- -

-

" "- -- +

  ( ) , ( ) , ( )lim limf f x f x
b
a

1 1 1
1
1

1 1x x

= = =
-

-

" "
+ -

  ,
b b

aa4
4 1

1
12`

- -

-
=

-

-
=

  ba 4` = =-

(12) ,D 1 6= -f
6 @

,x 0 4! 6 @  ƪƨƫ  ( )g x 02  ( ) :g x x x g5 62
=- + +  ƲƨŤƫ  

,0 46 @ ƼƬƗ ŠƬƈŤƯ f `  

.ŚƸƫŚŬƯ ƼƬƗ ŠƬƈŤƯ  f ,D 2 2= -f
6 @   (13)

, ,D 1 1,3 3= - -f ^ h6@   (14)

. , , ,11 33- -^ h6@  ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ  f    

x R!  Ʈǀƣ ƪƨƫ ŠƬƈŤƯ  f   (15)

.x R!  Ʈǀƣ ƪƨƫ ŠƬƈŤƯ ( ) ( )f x g x=  Ŧǀů ( )f g x x x3 4 12
` = + -  Ŧǀů x R!  Ʈǀƣ ƪƨƫ ŠƬƈŤƯ  g   (16)
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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (b) (2) (a) (3) (b) (4) (b)

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

(9) (d) (10) (c) (11) (a)

Ƽƫƹǃř şŶůƺƫř ŹŚŞŤųř

(1) lim x x2 1 2 2 2 1 153 2 2

2x
- + = - - - + = -

"-

3] ] ]g g g
(2) lim lim

x x

x

x

x

3 2 5

1

3 3
1

2

2

2

2

x x
=

- +

+
=

" "3 3- -

(3) lim x1 2 3
4x

- =
"-

(4) 
-

lim lim lim limx
x

x x
x

x x
x

x
2
1

2
1

2 2

2 2

2 2 2 2

1

2 2 0

1
4
1

0 0 0 0x x x x
= = = -

+

+

- +
=

+

-
-

+ +
= -

" " " "
]] ] ]c ]gg g g m g

(5) = = =( )
sin sinlim limx

x
x
x

4
2

2
1

2
2

2
1
1

2
1

0 0x x" "

.sin x ŝ ƭŚƤưƫřƹ ƎƀŞƫř śźƋřـ   (6)

 csc
csc sin sinlim lim limx x
x x

x
x x

x
x1

1
0 0 0x x x

+
=

+
= +

" " "

b l
  

sinlim lim x
x

1 1 1 2
0 0x x

+= = + =
" "

` cj m
(7) = =( )lim limx x x x2 2 2 2 3

1 1x x
- + - + +

" "

(8) = =lim lim
x
x

x

x

x5
9 2

9 2

9 2

9 2

1
4
1

5 5x x
#

-

- -

- +

- +

- +

-
-

" "

(9) = =lim lim
x
x

x x

x x

x x1
1

1

1

1

1
3
1

3

23 3

23 3

23 31 1x x
#

+

+

- +

- +

- +" "- -

(10) = = =lim lim lim
x x

x x
x x

x x
x
x

7 12

8 15
3 4

3 5

4
5
22

2

3 3 3x x x- +

- +

- -

- -

-

-

" " "^ ^^ ^h hh h

(11) = = =
cos
sin

cos

sin

lim limx x
x x

x
x

x
x

x

x

1

1

1 0
1 0

1
x x+

+

+

+

+

+

" "3 3 `
a

j
k

,x x2 2= =-  ŶƴƗ ŠƟźّƘƯ źǀƛ  f  (a)   (12)

. ,x x2 2= =-  ŶƴƗ ŠƬƈŤƯ źǀƛ f `      

   (b) ( )
, ,

,

g x
x

x x
x x

x

4

5 6
2 2

4
1

2

2

2

! !

=
-

- +
-

- =

Z

[

\

]]

]]
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(13) x 2= -

(14) ,x x2 0= - =

x 1=-  ŶƴƗ  (a)   (15)

( ) ( )lim limf x 1 1
1 1x x

= =
" "- -- -

 :ŹŚƀǀƫř ŠƸŬƫ ŠƿŚƸƴƫř      

1=( )lim limf x x
1 1x x

= -
" "- -+ +

] g  :Ʋǀưǀƫř ŠƸŬƫ ŠƿŚƸƴƫř      

( )lim f x 1
1x

` =
"-

       

x 0=  ŶƴƗ      

( ) 0lim limf x x
0 0x x

== -
" "
- -

] g  :ŹŚƀǀƫř ŠƸŬƫ ŠƿŚƸƴƫř      

0=lim lim x
0 0x x

-
" "
+ +
( )f x = ] g  :Ʋǀưǀƫř ŠƸŬƫ ŠƿŚƸƴƫř      

( )lim f x 0
x 0

` =
"

 

x 1=  ŶƴƗ      

=lim lim x 1
1 1x x

- -
" "
- -
( )f x = ] g  :ŹŚƀǀƫř ŠƸŬƫ ŠƿŚƸƴƫř      

=( )lim lim 1 1
1 1x x" "
+ +
( )f x =  :Ʋǀưǀƫř ŠƸŬƫ ŠƿŚƸƴƫř      

( )lim f x
1x

`
"

 şŵƺūƺƯ źǀƛ      

f ( )1-  ƽƹŚƀţ ŠƿŚƸƴƫř Ʊǃ ŠƬƈŤƯ : x 1=-  ŶƴƗ  (b)    

( )0f  ƽƹŚƀţ ǅ ŠƿŚƸƴƫř Ʊǃ ŠƬƈŤƯ źǀƛ لx 0=  ŶƴƗ      

.şŵƺūƺƯ źǀƛ ŠƿŚƸƴƫř Ʊǃ ŠƬƈŤƯ źǀƛ لx 1=  ŶƴƗ      

(16) ,x x2 2=- =

.ƩŚƈţř ƭŶƗ ƍŚƤƴƫ ŵƺūƹ ǅ    (17)

(18) ,y x0 1= =

(19) , ,y x x2 2 0= = - =

(20) ;x
x x

x
x x

x k3
2 15

3
3 5

5 8
2

-
+ -

=
-

- +
= + =

^ ^h h
(21) = ;

sin sinlim lim kx
x

x
x

2
1

2 2
1

2
1

0 0x x
# =

" "

= a k
(22) (a) ( )g f x x2% =^ h
  (b) ( )g f 0 0% =^ h
  (c) ( ) ( ),f g f gx x 05 5 302 2

% %= - + =^ ^ ^h h h
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(23) ( ) ( ) ( )lim limf x f x f 2 1
2 2x x

= = =
" "
- +

x 2=  ŶƴƗ ŠƬƈŤƯ  f `  

x 15=  ŶƴƗ ŠƟźّƘƯ źǀƛ  f  

x 15=  ŶƴƗ ŠƬƈŤƯ źǀƛ  f `  

, , ,1 1553 3-^ ^h h :ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ ŠƬƈŤƯ  f  

Šǀŗřźŧœ ƲƿŹŚưţ

( ) ( ) ( )lim f x f 2 3 2 2 2
2x

= = - =
"

 řًŷœ لx 2=  ŶƴƗ ŠƟźƘƯ f  (1)

(2) (a) ( ) ( ) ( ) ( ), , ,lim lim lim limf x f x g x f g x0 1
0 0 0 0x x x x

:3 3= - = = =
" " " "
- +

^ h
 (b) ( ) ( ) ( ) ( ), , ,lim lim lim limf x f x g x f g x0 8

0 0 0 0x x x x
:3 3= = - = = -

" " " "
- +

^ h
 (c) ( ) ( ) ( ) ( ), , ,lim lim lim limf x f x g x f g x0 0

2 2 2 2x x x x
:3 3= - = = =

" " " "
- +

^ h
 (d) ( ) ( ),lim limf x g x

3 3x x
3=

" "

 şŵƺūƺƯ źǀƛ

   
+

;( ) ( )lim lim limf g x x f g x
3
5

3 3 3x x x
: :3 3

-
= =-= =

" " "

^ ^h h
 ŠƐſƺŤưƫř ŠưǀƤƫř ŠƿźƔƴŝƹ .źųō ƱŚƨƯ ƾƟ ŠŞūƺƯƹ şźŤƠƫř ƲƯ ŚƯ ƱŚƨƯ ƾƟ ŠŞƫŚſ f ƱƺƨŤƟ .ŮǀŰƇ źǀƛ řŸƷ Ʊŏ ƉźƠƴƫ  (3)

.šŚǀƐƘưƫř ƖƯ ƭ ŌǆŤƿ ǅ ŚƯ řŸƷƹ şźŤƠƫř ƵŸƷ ƲƯ ŚƯ ƱŚƨƯ ƾƟ řźًƠƇ f ŠƫřŶƬƫ Ʊƺƨƿ
 f  ƦƫŸŝ ƱƺƨŤƟ ŠƬƈŤƯ ƾƷ ŠƬƈŤƯ ŠƫřŶƫ ŠŞƧźưƫř ŠƫřŶƫř ƱŔƟ ƩŚƈţǅř ŠƿźƔƳ ƭřŶŴŤſŚŝ لŠƬƈŤƯ ƾƷ f ŠƫřŶƫř Ʊŏ Śưŝ  (4)

.ŠƬƈŤƯ
( ) ( )lim lim x x4 1 4 1 3 33 3

1 1x x
= - = - = - =

" "
- -
( )f x  :ŹŚƀǀƫř ŠƸŬƫ ŠƿŚƸƴƫř  (a)  (5)

( ) ( )lim lim x x2 2 1 2 1 2 32 2

1 1x x
= - - = - - = -

" "
+ +
( )f x ^ h  :Ʋǀưǀƫř ŠƸŬƫ ŠƿŚƸƴƫř     

.ƱŚŤƠƬŤŴƯ ŠƸū ƪƧ ƲƯ ƲǀŤƿŚƸƴƫř Ʊǃ لǆّƧ  (b)  

.ǆّƧ  (c)  

(6) (a) ; , , , ,x x D D3 4 2
1

6
7

6
7

2
1

f g g f3 3H H- - = = -% %
k k: :

 (b) ( )( ) ,f g x g f x xx x 6 7 3 2 12 3 4 1 4% %= - + = - = + -^ ^ ^h h h
 (c) ( ) , ( )lim limf g x g f x

x x
% %3 3= =

" "3 3

^ ^h h
. ( )lim f x

2x
!3=

"-
 ƦƫŸƧ ( )lim f x

2x
!3=

"

 Ʊǃ ƩŚƈƠƳǅř řŸƷ ƲƯ ƆƬŴŤƫř Ʋƨưƿ ǅ . ,2 2-  ƩŚƈƠƳǅř ƍŚƤƳ  (7)

,2 2-6 @ :ƩŚƈƠƳǅř şźŤƟ  (a)  (8)

y 1=  :ƾƤƟǃř śŹŚƤưƫř  (b)  

,x x2 2= =-  :Šǀſŏźƫř šŚŝŹŚƤưƫř     

 153



(9) =( ) ( ) ( ),lim limf x f x f5 4 5
4 4x x

= =
" "
- +

x 4=  ŶƴƗ ŠƬƈŤƯ  f `  

 =( ) ( ) , ( )lim limf f x f x18
5
333

36
18 18x x

= = -
" "

- +
 x 18=  ŶƴƗ ŠƬƈŤƯ źǀƛ f `

, , ,18 183 3-^ ^ h@  ƼƬƗ ŠƬƈŤƯ  f `  

(10) 4-  (11) 0 (12) 3x2

(13) 2
1

 (14) 0 (15) 3

(16) (a)

1

-1

y

x-2 1

2

2

  (b) 
+
( ) ( ) ( ), ,lim lim limf x f x f x0 1

0 0 0x x x
= =

" " "
-

 şŵƺūƺƯ źǀƛ

(17)  (a) x 2=-  , ƶƴƯ ƆƬŴŤƫř Ʋƨưƿ ǅ

  (b) ( ) ( ) ( ) ( )2, , ,lim lim lim limf x f x f x f x1 1 1
3 30 0x x x x

-= - = = =
" " " "
- + - +

.ƶƴƯ ƆƬŴŤƫř Ʋƨưƿ ǅ ƩŚƈƠƳř x 0=  ŶƴƗ  

  (c) ,x x2 3= =

.x 2=  ŶƴƗ ƩŚƈƠƳǅř ƲƯ ƆƬŴŤƫř Ʋƨưƿ  

.ƶƴƯ ƆƬŴŤƫř Ʋƨưƿ ǅ ƩŚƈƠƳř x 3=  ŶƴƗ  

  (d) ,x x1 1= =-

x 1=  ŶƴƗ ƩŚƈƠƳǅř ƲƯ ƆƬŴŤƫř Ʋƨưƿ  

.ƶƴƯ ƆƬŴŤƫř Ʋƨưƿ ǅ ƩŚƈƠƳř x 1=-  ŶƴƗ  
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2-1 Ʊْ ĳźưţ  ŽŚưưƫř ƍƺƐųƹ źǀƜŤƫř šǇŶƘƯ

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(1) 
2 2 1

1
1

1
1

1lim lim lim
h

f h f

h
h

h0 0 0h h h

+
=

+
-

=
+

-
= -

-

" " "

^ ^h h

(2) 
1 (1 4 3

2
) 2( )

lim lim lim
h

f h f

h

h h h h

h

11

h h h

2

0 0 0

+ +
=

- - + +
=

-
= -

" " "

^ ^ ^h h h

(3) 
2 2 3

2 2
4

5
1

5( )

( )
lim lim lim

h

f h f

h
h
h

h h
h2

h h h0 0 0
=

+ -
=

+ -

+ +
+

-
= -

" " "

^ h

(4) 
4 1 3 2

2lim lim
h

h

h

h h

h h

2

0 0

- + -
=

- -
= -

" "

^ ^h h

(5) (a) 

2 2
2 2

x
y

h
a h a

ah a h
h

a a hT

T
=

+
-

=
+

-
=

+

-

^ ^h h

   
2 2

lim lim
x
y

a a h ax h
2

0 0T

T
=

+

-
=
-

" "T ^ h
.a Šưǀƣ ŢƳŚƧ ŚưƸƯ ŚًŞƫŚſ ƶƬǀƯ ƼƤŞƿ Ʋƨƫƹ ŽŚưưƫř źǀƜŤƿ  (b)  

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (b) (2) (a) (3) (b) (4) (b) (5) (a)

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

2-2 Ʊْ ĳźưţ  ŠƤŤƄưƫř

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(1) 
3
3

1

3
1

3
lim lim
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

(9) (d) (10) (a) (11) (d) (12) (b)

2-3 Ʊْ ĳźưţ  ơŚƤŤƃǇř ŶƗřƺƣ
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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (b) (2) (a) (3) (b) (4) (a) (5) (a)

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

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

2-4 Ʊْ ĳźưţ  ŠǀŨƬŨưƫř ƩřƹŶƫř šŚƤŤƄƯ

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

2-5 Ʊْ ĳźưţ  ŠƬƀƬƀƫř şŶƗŚƣ

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
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 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

2-6 Ʊْ ĳźưţ  ƾƴưƌƫř ơŚƤŤƃǇřƹ ŚǀƬƘƫř Ŝţźƫř šřŷ šŚƤŤƄưƫř
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xf2

2 3

3 3 3
+ - - - +

- - - =
-

=''' '' '^ ^h h

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

ŠǀƳŚŨƫř şŶůƺƫř ŹŚŞŤųř

(1) 8
1

4
1

5 4
1

4
1

dx
dy

dx
d

x x x x x5 2 4
= - + = - +a k

(2) 3 7 3 21 21dx
dy

dx
d

x x x x3 7 2 6
-= + =- +] g
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(3) sin cos
dx
dy

dx
d

x x2= ] g
  2 2 2 2sin cos cos sin sin cosx dx

d
x x dx

d
x x x2 2

= + =- +] ] ] ]g g g g
:ƪƿŶŝ ƪů  

 2 2 2 2sin cos sin cosdx
dy

dx
d

x x dx
d

x x= = =] ] ]g g g
      cos x2 2=

(4) = = =
dx
dy

dx
d

x
x

x

x x

x2 1
2 1

2 1

2 1 2 2 1 2

2 1

4
2 2-

+

-

- - +
-

-
a ]] ] ] ] ]k gg g g g g

(5) cos sin sin
dt
ds

dt
d

t t t1 2 1 2 2 2 1 2-= - =- - = -] ] ] ]g g g g6 @

(6) =
2 2 2 2 2 2 2

cot csc csc cscdt
ds

dt
d

t t dt
d

t t t t t
2 2

2 2
2

=- =- - =a a a a c ak k k k m k8 B

(7) 
-

= =
dx
dy

dx
d

x
x dx

d
x x1

1
12

1
2
1

+ + + +c _m i

  
- -

2
1
x x

x2
1

2

1 12
1

2
3

2

= - = - 3

x2

(8) ( )( ) ( )
dx
dy

dx
d

x x
x

xx2 1
2 2 1

1
2 12 1= + =

+
+ +^ d ^h n h

  
x

x x

x

x

2 1

2 1

2 1

3 1
=

+

+ +
=

+

+] g

(9) 
(5 )

5
sin

cscdx
dy

dx
d

x
x

dx
d

x x
2

2
= =c ]m g

  5 5 (5) 5 (2 ) 5 5 5 2 5csc cot csc csc cot cscx x x x x x x x x x2 2
= - + =- +] ] ]g g g

(10) (a) 2
2 2

1
2 2

2dx
dy

dx
d

x x
x x

x
x x

x 12
2 2

= - =
-

- =
-

-] g
= =

( )
, ( )

dx
dy

y
3 2 3

3 1

3

2
3 2 3 3

2
2

-

-
= - =  :ƼƬƗ ƪƈŰƳ x 3=  ŶƴƗ     

y x
3

2
3= -  ƹŏ ( )y x

3

2
3 3= - +  :ŽŚưưƫř Ǝų     

y x2
3

2
5 3

=- +  ƹŏ ( )y x2
3

3 3=- - +  :(ƮƓŚƴƫř) ƽŵƺưƘƫř ƎŴƫř  (b)  

(11) (a) csc csc csc cot
dx
dy

dx
d

x x x xcot 2 24 2
= + - =- +x] g

π π
cot cscy 4 2 2 2 4 0 2 2= + - = + - =  :ƼƬƗ ƪƈŰƳ x 2

π
=  ŶƴƗ     

   ( )( )
π

cotcsc csc
dx
dy

1 2 1 0 12 2 2 2
π π2

=- + =- + =-

y x 2 2
π
+=- +  ƹŏ y x 21 2

π
=- - +` j  :ŽŚưưƫř Ǝų     
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y x 2 2
π

= - +  ƹŏ π
y x1 2 2= - +` j  :(ƮƓŚƴƫř) ƽŵƺưƘƫř ƎŴƫř  (b)  

(12) ' ( ) 1
( ) (1)

1
1
1lim limf x

f x f
x
x

1
x x1 1

= =
-

-

-

-
=

" "
- --

  ' ( ) 1
( ) (1)

1
2 1

1lim limf x
f x f

x
x

1
x x1 1

==
-

-

-

- -
= -

" "
+ ++

  '' ( ) ( )f f1 1a !
- +

1x =  ŶƴƗ ơŚƤŤƃǆƫ ŠƬŝŚƣ źǀƛ f `  

(13) ; ;
dx
dy

x x
dx

d y
x

dx

d y
x12 10 2 36 10 723

2

2
2

3

3

= - + = - =

(14) ; ;sincos cos
dx
dy

x
dx

d y
x

dx

d y
x3 3 3 39 272

2

3

3

= =- =-

(15) ; ;sin sincos
dx
dy

x
dx

d y
x

dx

d y
x4 4 42 8 322

2

3

3

=- =- =

(16) ; ;
dx
dy

x x
dx

d y
x

dx

d y
16 59 18 16 182

2

2

3

3

= - + = - =

(17)  
dx
dy x

y
2
6 1=
-

(18) 
dx
dy

xy
y x
2 3
2 22

=-
-

+ +

(19) 2y =-'

2 3y x=- +  :ŽŚưưƫř ŠƫŵŚƘƯ  

2 2
1

y x
1

= +  :ƮƓŚƴƫř ŠƫŵŚƘƯ  

Šǀŗřźŧœ ƲƿŹŚưţ

x 2=  ŶƴƗ لx 3=  ƹŏ x 2=  ƼƬƗ ƪƈŰƴƟ ل x x5 6 02
- + - =  řŷœ šŚƴǀƀƫř ŹƺŰƯ ƖƯ ŠƫřŶƫř ƼƴŰƴƯ ƖƏŚƤŤƿ  (1)

1- =  ƪǀưƫř x 3=  ŶƴƗ 1ل =  ƪǀưƫř  

(2) ( )s t t t33 2
= -

( ) ( )v t s t t t3 62
= = -'  :ŠƸŬŤưƫř ŠƗźƀƫř  

 ( ) m/sv 2 12 12 0= - =

 ( ) ( )a t V t t6 6= = -'

 ( ) ( ) m/sa 2 6 2 6 6 2
= - =

(3) = = = =
dx
dy

x

x x
x

x
x

x x

x x x

x

x x x

x

x x

4

2 4
2 4

2

4 4

2 4

4

8 2

4

8
2

2
2

2

2 2

2

2

3

22 2

3 3 3
#

-

- +
-

- -

- +

-

- +

-

-
3 3^

^
^ ^h

h
h h
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Ʊƺƨƿ ,0 0^ h ŠƐƤƴƫř ŶƴƗ ل
dx
dy

y2 4
1

=
-

yل  4= yل  0=  ƍŚƤƴƫř ŶƴƗ šřŵŚƈƫř ŹƺŰƯ ƖƯ ŠƫřŶƫř ƼƴŰƴƯ ƖƏŚƤŤƿ  (4)

. 4
1
=  ƪǀưƫř Ʊƺƨƿ ,0 4^ h ŠƐƤƴƫř ŶƴƗ ل 41- =  ƪǀưƫř  

(5) ,
dx
du

x

x
du
dy

u

u

3 2

2

1

4
2 3

2 2 2=

+

=
+^ ^h h

:ŠƬƀƬƀƫř şŶƗŚƣ ƭřŶŴŤſŚŝ 
dx
du

u

x

3

2
2=  ƽŏ  

 
dx
dy

du
dy

dx
du

u

u

u

x

1

4

3

2
2 2 2# #= =
+^ h

 =
dx
dy

u u

x

3 1

8
2 2
+^ h

 =
dx
dy

x

x

x x x3

8

2 2 3 2 6 122 2 23 23 2
+ + + + + +^ ^h h

(6) cos cos
sin sin

dx
dy

y x
x y

x
y
2 2
2 2

2
2

=-
-

+

2y x=  :ŽŚưưƫř ŠƫŵŚƘƯ  

2
1

y x 8
5π

=- +  :ƮƓŚƴƫř ŠƫŵŚƘƯ  

1b x 0`= =  ŶƴƗ ŠƬƈŤƯ g ŠƫřŶƫř  (7)

 ' ( ) 10 = = =
( ) (0) 1 1

0lim limg x
g x g

x
x

0 0x x

+

-

- -

" "
- --

 ' ( )0 ==
( ) (0) 1

0
cos

lim limg x
g x g

x
x

0
0 0x x-

- -
=

" "
+ ++

 ' ' ( )1( )1 !g ga
- +

x 0=  ŶƴƗ ơŚƤŤƃǆƫ ŠƬŝŚƣ źǀƛ g `  

(8) 2 2cos cos sin siny x x x x= -'

  2 cos sinx x2 2
= -^ h

  22cos x=

(9) 1600 (0 ,50)x xAC 2
d= +

 45
1600

75
50x x

t
2

-
=

+
+

  
45 1600 75

1

x

x
t

2
#

=
+

-'

  0 : 5 3 1600t x x' 2
= = +

 25 9( 1600)x x2 2
= +

 9 1600x16 2 #=

 900x2 =

 03x =
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 ( ) 45
900 1600

75
50

83
30

mint 30 -
+ -

= +

 ( ) 45
0 1600

75
50

3
0
9 mint 0 -

+ -
= +

 (50) 45
2500 1600

75
50

85
50

mint -
+ -

= +

 C ŠƐƤƳ Ƽƫœ A ŠƐƤƳ ƲƯ ŌřźŰƈƫř ƾƟ ƮǀƤŤƀƯ ƎŴŝ ŹŚſ řŷœ ƲƨưƯ Ţƣƹ ƪƣŐŝ D Ɩƣƺưƫř Ƽƫœ ƩƺƇƺƫř ƢŗŚƀƫř ƖǀƐŤƀƿ  

 ŠƤǀƣŵ 83 ƾƫřƺŰŝ ƪƈǀƟ D Ƽƫœ C ƲƯ ŶŞƘưƫř ƢƿźƐƫř ƼƬƗ źǀƀƿ Ʈŧ ل(B ŠƐƤƳ ƲƗ km30  ŶƘŞţ ƾŤƫř) ƾƬƯźƫř ƢƿźƐƫř ƼƬƗ
.şżŗŚŬƫř ƼƬƗ ƩƺƈŰƫř ƖǀƐŤƀƿƹ ŠƤǀƣŵ 85 ƲƯ ƪƣŏ ƾƫŚŤƫŚŝƹ

(10) 
dx
dy x y

x y

2

5 5

5
4=-

-

+

(11) 
dx
dy

x
y
2 4
2 3

=-
-

-

2
11
- =  ƪǀưƫř  

11
2

11
46

y x= -  :ƮƓŚƴƫř ŠƫŵŚƘƯ  

(12) .. ( . ) ( )
d
d

d
d

d
d

p p
t
c

p
c

t
p

t0 22
1
0 5 17 0 5 22 2

1

#= = +
-^a ^h k h

43.1 0.1 3( )P 3 2
#= + =  ƱŔƟ 3t =  ƱŚƧ řŷœ  (a)  

0.24dt
dc

t 3
=

=
 :ŮŞƈƿ źǀƜŤƫř ƩŶƘƯ     

 dt
dc

 şŹŚƃœ Ʊǃ ŶƿřżŤƿ ƺƷƹ ƱƺǀƬƯ ƲƯ Ōżū 0.24 ƺƷ Ʊƺŝźƨƫř ŶǀƀƧŏ Ʃƹǃ šřƺƴſ 3 ŹƹźƯ ŶƘŝ źǀƜŤƫř ƩŶƘƯ Ʊœ     

.ŠŞūƺƯ
t 7=  ƼƬƗ ƪƈŰƳ 3.1 0.1t8 2

= +  ƾƫŚŤƫŚŝƹ p 8=  Ʊŏ ƾƴƘƿ 8 000 ƱŚƨƀƫř ŵŶƗ  (b)  

0.dt
dc

8
t 7
=

=
    

.ƱƺǀƬƯ ƲƯ Ōżū 0.8 ƺƷ 8 000 ƱŚƨſ ŵŶƘƫ šřƺƴſ 7 ŹƹźƯ ŶƘŝ źǀƜŤƫř ƩŶƘƯ Ʊœ     

.ŠƫřŶƫř ƼƴŰƴƯ ƼƬƗ ŠƐƤƳ ( , 9 )A t t2-  ƲƨŤƫ  (13)

 2' ty =-
A

92ty x t2=- + +  : A ŶƴƗ ŽŚưưƫř ŠƫŵŚƘƯ  

912 2 (1)t t2=- + +  ŚƯŶƴƗ ( , )1 12  ŠƐƤƴƫŚŝ ŽŚưưƫř řŸƷ źưƿ  

 9 14 0tt2 - =+

 2 3t t 02
- - =

 1 ,t t 3=- =

.( , )1 12  ŠƐƤƴƫŚŝ ƱŚſŚưƯ źưƿ  
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3-1 Ʊْ ĳźưţ  ƩřƹŶƬƫ (ƻźƜƈƫř/ƼưƔƘƫř) ƻƺƈƤƫř ƮǀƤƫř

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
.ƻźƜƇ Ʈǀƣ Ŷūƺţ ǅ ل 0 ,5^ h ŶƴƗ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ  (1)

,0 1-^ h ŶƴƗ ŠƤƬƐƯ ƻźƜƇ Šưǀƣ ل ,1 2^ h ŶƴƗ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ  (2)

x c= 2  ŶƴƗ ƻźƜƈƫř ŠưǀƤƫřƹ x b=  ŶƴƗ ƼưƔƘƫř ŠưǀƤƫř  (3)

.ƱŚţŵƺūƺƯ ƻźƜƈƫřƹ ƼưƔƘƫř ƲǀŤưǀƤƫř ŚŤƬƧ řًŷœ ل ,ba6 @ şźŤƠƫř ƼƬƗ ŠƬƈŤƯ f Ʊǃ ƻƺƈƤƫř ŠưǀƤƫř ŠƿźƔƳ ƢŞƐţ  

.ŠƬƈŤƯ źǀƛ ŠƫřŶƫř Ʊǃ ƻƺƈƤƫř ŠưǀƤƫř ŠƿźƔƳ ƢŞƐţ ǅ لƻźƜƇ ƹŏ ƼưƔƗ Šưǀƣ Ŷūƺţ ǅ  (4)

.ŠƬƈŤƯ źǀƛ ŠƫřŶƫř Ʊǃ ƻƺƈƤƫř ŠưǀƤƫř ŠƿźƔƳ ƢŞƐţ ǅ لx a=  ŶƴƗ ƻźƜƇ Šưǀƣƹ x c=  ŶƴƗ ƼưƔƗ Šưǀƣ  (5)

.ŠƤƬƜƯ şźŤƟ ƼƬƗ ŠƬƈŤƯ źǀƛ ŠƫřŶƫř Ʊǃ ƻƺƈƤƫř ŠưǀƤƫř ŠƿźƔƳ ƢŞƐţ ǅ لx c=  ŶƴƗ ƻźƜƇ Šưǀƣƹ x a=  ŶƴƗ ƼưƔƗ Šưǀƣ  (6)

,3
4
27
32

-a k ل( , )0 0  :ŠūźŰƫř ƍŚƤƴƫř  (7)

( , )2 2  :ŠūźŰƫř ŠƐƤƴƫř  (8)

,1 4^ h ل( , )0 3  :ŠūźŰƫř ƍŚƤƴƫř  (9)

1 ƾƷ ŠƤƬƐƯ ƻźƜƇ Šưǀƣƹ 9 ƾƷ ŶƴƗ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ  (10)

ŚًŞƿźƤţ .1 515-  ƾƷ ŠƤƬƐƯ ƻźƜƇ Šưǀƣƹ ŚًŞƿźƤţ 1.933 ƾƷ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ  (11)

2
1
-  ƾƷ ŠƤƬƐƯ ƻźƜƇ Šưǀƣƹ 0 ƾƷ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ  (12)

0 ƾƷ ŠƤƬƐƯ ƻźƜƇ Šưǀƣƹ 2 ƾƷ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ  (13)

1 ƾƷ ŠƤƬƐƯ ƻźƜƇ Šưǀƣƹ 
3
2 3

 ƾƷ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ  (14)

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

(1) (b) (2) (b) (3) (a) (4) (b) (5) (b) (6) (b)

(7) (c) (8) (b) (9) (d) (10) (c) (11) (a) (12) (d)

(13) (c) (14) (b) (15) (d) (16) (a)

3-2 Ʊْ ĳźưţ  ƩřƹŶƫř ƆƣŚƴţƹ Ŷƿřżţ

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

,0 1^ h şźŤƠƫř ƼƬƗ ơŚƤŤƃǆƫ ŠƬŝŚƣƹ ,0 16 @ şźŤƠƫř ƼƬƗ ŠƬƈŤƯ f  (1)

2 2 1
2 ( 1)

; 2
1

c c+ =
- -

=  
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1,20 , 1 ,-^ ^h h ƲǀŤƐƤƴƫŚŝ ŹŚưƫř ƖƏŚƤƫř ƽŻřƺƿ 2
1

x =  ŶƴƗ f ŠƫřŶƫř ƼƴŰƴưƫ ŽŚưƯ Ŷūƺƿ  

2
1
, 2a k şźŤƠƫř ƼƬƗ ơŚƤŤƃǆƫ ŠƬŝŚƣƹ 21 , 2: D şźŤƠƫř ƼƬƗ ŠƬƈŤƯ f  (2)

1
1

; 10
c

c2- = =  

 ŹƺŰƯ ƽŻřƺƿ Śƌًƿŏƹ 2
1
, 2
5

2 , 2
5

,a ak k ƲǀŤƐƤƴƫŚŝ ŹŚưƫř ƖƏŚƤƫř ƽŻřƺƿ x 1=  ŶƴƗ f ŠƫřŶƫř ƼƴŰƴưƫ ŽŚưƯ Ŷūƺƿ  

.šŚƴǀƀƫř

2
5
, 3a k şźŤƠƫř ƼƬƗ ŠƈƣŚƴŤƯƹ , 2

5
3-a k şźŤƠƫř ƼƬƗ şŶƿřżŤƯ  (3)

0 ,6^ h şźŤƠƫř ƼƬƗ ŠƈƣŚƴŤƯƹ ,03-^ h ل 6 ,3^ h ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ şŶƿřżŤƯ  (4)

,03-^ h şźŤƠƫř ƼƬƗ şŶƿřżŤƯƹ ,0 3^ h şźŤƠƫř ƼƬƗ ŠƈƣŚƴŤƯ  (5)

2 ,2-^ h şźŤƠƫř ƼƬƗ ŠƈƣŚƴŤƯƹ , 23- -^ h ل ,2 3^ h ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ şŶƿřżŤƯ  (6)

, 13- -^ h ل 0 ,1^ h ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ ŠƈƣŚƴŤƯƹ 1,0-^ h ل 1,3^ h ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ şŶƿřżŤƯ  (7)

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

3-3 Ʊْ ĳźưţ  f  ŠƫřŶƫř ƼƴŰƴưŝ f '' ŠǀƳŚŨƫř ŠƤŤƄưƫřƹ f ' Ƽƫƹǃř ŠƤŤƄưƫř ƎŝŹ

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

(1) ( )f x x x x x3 18 24 3 2 42
= - + = - -' ^ ^h h

, ,, 4 162 20^ ^h h :ƾƷ ŠūźŰƫř ƍŚƤƴƫř  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř ,23-^ h 2 ,4^ h 4,3^ h
f ' şŹŚƃœ + + - - + +

f ŠƫřŶƫř ƥƺƬſ

3- 32 4

 

(2) 20f =  :ƾƷ ŠǀƬŰưƫř ƼưƔƘƫř ŠưǀƤƫř  

( )f 4 16=  :ƾƷ ŠǀƬŰưƫř ƻźƜƈƫř ŠưǀƤƫř  

2 ,4^ h şźŤƠƫř ƼƬƗ ƆƣŚƴŤţƹ 4,3^ h şźŤƠƫřƹ ,23-^ h şźŤƠƫř ƼƬƗ ŶƿřżŤţ ŠƫřŶƫř  
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(2) ( )g x x x x x6 12 6 22
=- + =- -' ^ h

,, ,0 3 2 5-^ ^h h :ƾƷ ŠūźŰƫř ƍŚƤƴƫř  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř ,03-^ h 0 ,2^ h 2 ,3^ h
g ' şŹŚƃœ - - + + - -

g ŠƫřŶƫř ƥƺƬſ

3- 30 2

 

(2)g 5=  :ƾƷ ŠǀƬŰưƫř ƼưƔƘƫř ŠưǀƤƫř  

( )0 3g =-  :ƾƷ ŠǀƬŰưƫř ƻźƜƈƫř ŠưǀƤƫř  

. 2 ,3^ h şźŤƠƫřƹ ,03-^ h şźŤƠƫř ƼƬƗ ƆƣŚƴŤţƹ 0 ,2^ h şźŤƠƫř ƼƬƗ ŶƿřżŤţ ŠƫřŶƫř  

(3) ( ) ( )( )h x x x x x x x4 12 8 4 1 23 2
=- - - =- + +'

, ,, , ,2 1 1 0 0 1- -^ ^ ^h h h :ƾƷ ŠūźŰƫř ƍŚƤƴƫř  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 23- -^ h ,2 1- -^ h ,1 0-^ h ,0 3^ h
h ' şŹŚƃœ + + - - + + - -

h ŠƫřŶƫř ƥƺƬſ

3- 0 32- 1-

 

( 2) (0)1 , 1h h- = =  :ƾƷ ŠǀƬŰưƫř ƼưƔƘƫř ŠưǀƤƫř  

( ) 01h - =  :ƾƷ ŠǀƬŰưƫř ƻźƜƈƫř ŠưǀƤƫř  

0 ,3^ h şźŤƠƫřƹ 2 , 1- -^ h şźŤƠƫř ƼƬƗ ƆƣŚƴŤţƹ 1,0-^ h şźŤƠƫřƹ , 23- -^ h şźŤƠƫř ƼƬƗ ŶƿřżŤţ ŠƫřŶƫř  

(4) ( )'g x x x x x x6 6 6 6 6 1 13 2 2
= + - - = + -^ ^h h

1, , 1, 17- -^ ^h h :ƾƷ ŠūźŰƫř ƍŚƤƴƫř  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 13- -^ h ,1 1-^ h ,1 3^ h
g' şŹŚƃœ - - - - + +

g ŠƫřŶƫř ƥƺƬſ

3- 1- 31
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( ) 1g 1 =-  :ƾƷ ŠǀƬŰưƫř ƻźƜƈƫř ŠưǀƤƫř  

,13-^ h şźŤƠƫř ƼƬƗ ƆƣŚƴŤţƹ ,1 3^ h şźŤƠƫř ƼƬƗ ŶƿřżŤţ ŠƫřŶƫř  

(5) ( )
:

:
h x x

x x

x x
2 1

1 1

3 1

1

H
= - - =

+

- +
(

1,2^ h :ƾƷ ŠūźŰƫř ŠƐƤƴƫř  

( )h 1 2=  :ƾƷ ŠǀƬŰưƫř ƼưƔƘƫř ŠưǀƤƫř  

x

y

-1 1

1

2

2

3

  ,1 3^ h şźŤƠƫř ƼƬƗ ƆƣŚƴŤţƹ ,13-^ h şźŤƠƫř ƼƬƗ ŶƿřżŤţ ŠƫřŶƫř  

(6) ( )
( )

f x
x 2

2
2=

-

-'

.Šūźů ƍŚƤƳ ǅ  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř ,23-^ h 2 ,3^ h
f ' şŹŚƃœ - - - -

f ŠƫřŶƫř ƥƺƬſ

3- 32

 

.ƻƺƈƣ Ʈǀƣ Ŷūƺƿ ǅ  

2 ,3^ h şźŤƠƫřƹ ,23-^ h şźŤƠƫř ƼƬƗ ƆƣŚƴŤţ ŠƫřŶƫř  

.ŠǀƬŰƯ ƼưƔƗ Šưǀƣ Ŷūƺƿ ǅ  (a)  (7)

.x 2=  ŶƴƗ ŠǀƬŰưƫř ƻźƜƈƫř ŠưǀƤƫř  (b)  

:y ' şŹŚƃœ ƩƹŶū     

šřźŤƠƫř ,13-^ h ,21^ h 2 ,3^ h
y ' şŹŚƃœ - - +

y ŠƫřŶƫř ƥƺƬſ

3- 31 2

   

 (c) ( 1)(3 5)y x x= - -''

,x x3
5

1= =  ŶƴƗ ƝŚƐƘƳř ŠƐƤƳ     
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x 2=  ŶƴƗ ŠǀƬŰƯ ƼưƔƗ Šưǀƣ  (a)  (8)

x 4=  ŶƴƗ ŠǀƬŰƯ ƻźƜƇ Šưǀƣ  (b)  

:źǀƜŤƫř ƩƹŶū     

šřźŤƠƫř ,13-^ h ,1 2^ h ,2 4^ h ,4 3^ h
'g  şŹŚƃœ + + - +

g ŠƫřŶƫř ƥƺƬſ

3- 4 31 2

  

 (c) 1 2 10 112y x x x2
= - - +'' ^ ^h h

,1.634 , .3662
5 3

2
5 3

3x x x 1. .= =
+-

=  ŶƴƗ ƝŚƐƘƳř ŠƐƤƳ     

 (a, c) ƲǀţźŤƠƫř ƲƯ ƪƧ ƼƬƗ (ŠƈƣŚƴŤƯ ƹŏ) şŶƿřżŤƯ Ʊƺƨţ Ʊŏ Ʋƨưƿ Ʋƨƫƹ ŠƐƤƴƫř ƵŸƷ ŶƴƗ ƾƤƟŏ ŽŚưƯ f ŠƫřŶƬƫ لǆّƧ  (9)

x c=  ŶƴƗ ŠǀƬŰƯ ƻƺƈƣ Šưǀƣ Ŷūƺƿ ǅƹ (c, b)ƹ
0x =  ŶƴƗ ŠǀƬŰƯ ƻźƜƇ ƹŏ ƼưƔƗ Šưǀƣ ǅƹ (0) 0f ='  Ŧǀů ( )f x x3=  :ƩŚŨƯ  

(10) ( )f x x x6 6 2= -'

  (1 2 )6 12 6f x x= - = -''

  0 ,2
1

2
1

2
1

f f= =''a ak k
:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 2
1

3-` j
2
1
,3` j

f '' şŹŚƃœ + + - -

f ŠƫřŶƫř źƘƤţ
ƼƬƗǃ źƘƤţ ƪƠſǃ źƘƤţ

3- 32
1

 

2
1
, 2
1` j ƝŚƐƘƳǅř ŠƐƤƳ ل 12 , 3` j şźŤƠƫř ƼƬƗ ƪƠſǃ řźًƘƤƯƹ , 2

1
3-` j şźŤƠƫř ƼƬƗ ƼƬƗǃ řźًƘƤƯ Ʊƺƨƿ f ŠƫřŶƫř ƱŚǀŝ  

(11) ( )'g x x x4 12
= - +

  ( ) 42''g x x= -

  (2) 0 , (2)
25
3''g g= =-
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:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř ,23-^ h 2 ,3^ h
''g  şŹŚƃœ - - + +

g ŠƫřŶƫř źƘƤţ
ƪƠſǃ źƘƤţ ƪƗǃ źƘƤţ

3- 32

  

,2 3
25

-a k ƝŚƐƘƳǅř ŠƐƤƳ ل ,23-^ h şźŤƠƫř ƼƬƗ ƪƠſǃ řźًƘƤƯƹ 2 ,3^ h şźŤƠƫř ƼƬƗ ƼƬƗǃ řźًƘƤƯ Ʊƺƨƿ f ŠƫřŶƫř ƱŚǀŝ  

(12) ( )f x x4 3=-'

  ( ) 12f x x2=-''

.(0 ƾŞƳŚū ƼƬƗ ƪƠſǃ źƘƤƯ f ƱŚǀŝ) 0 ƾŞƳŚū ƼƬƗ ƵźƘƤţ źǀƜƿ ǅ f ƱŚǀŝ Ʋƨƫƹ 0x =  ŶƴƗ ( ) 0f x =''  

.ƝŚƐƘƳř ŠƐƤƳ ƶƫ žǀƫ f ƼƴŰƴƯ   `  

(13) ( ) 00f c 0`= =

  (4) ( ) ( )16f a b c4 4 4 163 2
(= + + + =

  4 12a b+ =-   (1)

  ( )f x x ax b23 2= + +'

  (4) 0f a b48 8 0(= + + ='

  8 48a b+ =-  (2)

9 , 24a b=- =  :ƼƬƗ ƪƈŰƳ (2) (1)ل ƲƯ  

  , ,a b c9 24 0` =- = =

(14) ( )f x x ax b23 2= + +'

  (2) 0f a b12 4 0(= + + ='

  4 12a b+ =-  (1)

  ( )f x x a26= +''

  2
1

2
1

0 af 6 2 0(= + =''a ak k
  2

3
a =-

6b =-  :ƼƬƗ ƪƈŰƳ (1) ƾƟ ƊƿƺƘŤƫŚŝƹ  

  2
3
, 6a b` =-=-
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(15) ( )f x x2 6= -'

  ( ) 0f 3 ='

  ( )f x 2=''

  ( ) 2 0f 3 2=''

  (3) ( ) 6(3) 11 2f 3 2= - + =

x 3=  ŶƴƗ 2 ŠǀƬŰƯ ƻźƜƇ Šưǀƣ f ŠƫřŶƬƫ ƱƺƨŤƟ  

(16) ( ) ( )f x x x x x x x x36 4 9 4 3 34 3 2
= - = - = - +' ^ ^h h

  ( )f x x12 362
= -''

  ( ) ; ; ( )3f f0 36 0 0 06 1=- - =''

x 0=  ŶƴƗ 0 ŠǀƬŰƯ ƼưƔƗ Šưǀƣ f ŠƫřŶƬƫ  

  3 72 ; ( ) 72( )f f 3= =-'' ''

  (3 ( ))f f 3 81= =- -

,x x3 3= =-  ƲƯ ƪƧ ŶƴƗ 81-  ŠǀƬŰƯ ƻźƜƇ Šưǀƣ f ŠƫřŶƬƫ  

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (b) (2) (b) (3) (b) (4) (b) (5) (a)

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

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

3-4 Ʊْ ĳźưţ  ŵƹŶŰƫř šřźǀŨƧ Ʃřƹŵ ƱŚǀŝ ƮſŹ

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

, f3 3- =^ h  ƩŚŬƯ  (1), f3 3- =^ h  ƩŚŬƯ  (2)

x

y

-1

-2

1 2 3

 

y

x
-1

1

2

3

4

-1-2-3-4

-2

1 2 3 4 5 6
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( ) ( ),lim lim lim limf x x f x x R
x x x x

3 3
3 3= = = = -

" " " "3 3 3 3- -
 ŚƸƫŚŬƯ ŵƹŶŰƫř şźǀŨƧ Šƫřŵ f `  (3)

:ŠūźŰƫř ƍŚƤƴƫř ŶūƺƳ  

.ŚƸƫŚŬƯ ƼƬƗ ơŚƤŤƃǆƫ ŠƬŝŚƣ ŵƹŶů şźǀŨƧ Šƫřŵ  f  

 ( )f x x x4 43 2= - -'

 ( ) ;0 3
2

f x x x2(= = =-'   ƖƌƳ
 f( ) , ,1 3

2
( , ) , 3

2
27
229

f 2 27
229

2 1`=- - = - -a ak k :Šūźů ƍŚƤƳ

šřźŤƠƫř , 3
2

3- -` j ,23
2
-` j 2 ,3^ h

f ' şŹŚƃœ + + - - + +

f ŠƫřŶƫř ƥƺƬſ

3- 2 33
2
-

 ( )f x x 46= -''

 ( ) 0 3
2

f x x(= =''

šřźŤƠƫř ,
2
33-a k 2

,3 3
a k

f '' şŹŚƃœ - - + +

źƘƤŤƫř

3- 33
2

3
2

27
101

f =` j 3 ل 
2
, 27
101

I` j :ƝŚƐƘƳř ŠƐƤƳ  

2

0 2-2

-2

4

4

6

8

y

x
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( ) ( ),lim lim lim limg x
x

g x
x

4 4 R

4 4

x x x x
3 3= = = =

" " " "3 3 3 3- -
 ŚƸƫŚŬƯ ŵƹŶŰƫř şźǀŨƧ Šƫřŵ g `  (4)

 ( ) ( )( )'g x x x x x x4 2 23
= - = - +

(0 ,5) , (2 ,1) , ( 2 ,1)-  :ŠūźŰƫř ƍŚƤƴƫř  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 23- -^ h ,2 0-^ h ,0 2^ h ,2 3^ h
'g  şŹŚƃœ - - + + - - + +

g ŠƫřŶƫř ƥƺƬſ

3- 2 32- 0

 

 ( )''g x x 43 2= -

3
2 3

, 9
25

, 3
2 3

, 9
25

-c cm m :ƝŚƐƘƳǅř ƍŚƤƳ  

0

1

1

2

2

3

4

5

-1-2

y

x

 

( ) ( ),lim lim lim limh x x h x x R
4 4

x x x x
3 3= - = - = - = -

" " " "3 3 3 3- -
 ŚƸƫŚŬƯ ŵƹŶŰƫř şźǀŨƧ Šƫřŵ h `  (5)

 ( ) ( )( )'h x x x x4 2 2=- - +

( , ) , ( , ) , (2 ,8)2 8 0 8- -  :ŠūźŰƫř ƍŚƤƴƫř  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 23- -^ h ,2 0-^ h ,0 2^ h ,2 3^ h
'h  şŹŚƃœ + + - - + + - -

h ŠƫřŶƫř ƥƺƬſ

3- 2 32- 0

 

 ( )''h x x4 34 2
= -^ h

3
2 3

, 9
8

, 3
2 3

, 9
8

-c cm m :ƝŚƐƘƳǅř ƍŚƤƳ  
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0

5

5-5

-5

y

x

 

( ) ( ),lim lim lim limf x x f x x R
3 3

x x x x
3 3= - = - = - =

" " " "3 3 3 3- -
 ŚƸƫŚŬƯ ŵƹŶŰƫř şźǀŨƧ Šƫřŵ f `  (6)

 ( )f x x3 3 02
1=- -'

.Šūźů ƍŚƤƳ ǅ  

.ŠƈƣŚƴŤƯ şŵźƐƯ Šƫřŵ f  

 ( )f x x6=-''

( , )0 0  :ƝŚƐƘƳǅř ŠƐƤƳ  

2

-2

y

x

 

(7) ( ) ( )f x x x x x4 22 22
= - = -'

:źǀƜŤƫř ƩƹŶū  (a)  

šřźŤƠƫř , 03-^ h ,20^ h 2 ,3^ h
f ' şŹŚƃœ + + - - + +

f ŠƫřŶƫř ƥƺƬſ

3- 2 30

   

 (b) 1, 3
1
; ( )A f 1 2- =-'a k

2 3
5

y x=- +  : (l) ŠƫŵŚƘƯ     

 177



 (c) 

0

1

1

2 3-1

-1

-2

y

x

(8) (a) ( )f x x x4 14 3=- + +'

   ( )f x x 412 2=- +''

 , . , , .3
3

0 02 3
3
1 13- -c cm m :ƝŚƐƘƳǅř ƍŚƤƳ  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 0.8383- -^ h . .,0 838 0 269- -^ h . .,0 269 1 1-^ h . ,1 1 3^ h
f ' şŹŚƃœ + + - - + + - -

f ŠƫřŶƫř ƥƺƬſ

3- .1 1 3.0 838- .0 269-

 

 (b) ( )f x x x4 4 11 13
( -= + + ='

   ( )x x4 1 02
- - =

   , ,x x x0 1 1= = =-   
1

1

2

-1

-1

y

x

   ( ) , ( ) , ( )f f f2 10 0 1 0= = - =

   ( , ) , ( , ) , ( , )0 0 1 2 1 0-  :ƍŚƤƴƫř  

: ( , ) , ( , )y x 1 1 0 1 2= + -  ƲǀŤƐƤƴƫř ƲƯ ƪƧ ŶƴƗ ŽŚưưƫř ŠƫŵŚƘƯ  (c)  

(9) ( ) 1f d0 1(= =

 ( )f a b c2 5 8 4 2 1 5(=- - + - + =

  a b c8 4 2 4- + - =

  2a b c4 2- + - =  (1)

 ( )f x ax xb c3 22
= + +'

 ( ) 0 0f a b c2 12 4(=- - + ='  (2)

 ( ) 0 0f c0 (= ='  (3)

,a b1 3= =  ƼƬƗ ƪƈŰƳ (3) (1)ل (2)ل ƲƯ  
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:źǀƜŤƫř ƩƹŶū  (10)

šřźŤƠƫř , 13- -^ h ,1 1-^ h ,1 3^ h
f ' şŹŚƃœ - - + + - -

f ŠƫřŶƫř ƥƺƬſ

3- 1 31-

  

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

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

3-5 Ʊْ ĳźưţ  ƻƺƈƤƫř ƮǀƤƫř ƼƬƗ šŚƤǀŞƐţ

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

x0 20G G  Ŧǀů x20 - ƹ x ŵřŶƗǃř ƲƨŤƫ  (1)

( )f x x4 40= -'  Ʈŧ ل ( )f x x x x x20 2 40 4002 2 2
= + - = - +^ h  :ƺƷ ŚưƸǀƘŝźƯ ƕƺưŬƯ  (a)  

( )f 20010 = ƹ  ( )f 0 400=  Ʈŧ xل  20= ƹ  x 10= ƹ  x 0=  ŶƴƗ  ťŶŰţ  ŠǀƟźƐƫř  ƍŚƤƴƫřƹ  ŠūźŰƫř  ŠƐƤƴƫř     

10ƹ 10 ŵřŶƗǄƫ Ʋƨưƿ ŚƯ źƜƇŏ ƺƷ ƲǀƘŝźưƫř ƕƺưŬƯ ( )f 20 400= ƹ
 ( )'g x

x
1
2 20

1
= -

-
 Ʈŧ ل ( )x x xg 20= + -  ŠƫřŶƫŚŝ źųǁ ŵŶƘƬƫ ƾƘǀŝźŤƫř ŹŸŬƫř ƖƯ Ŷůřƹ ŵŶƗ ƕƺưŬƯ ƼƐƘƿ  (b)  

ŠǀƟźƐƫř  ƍŚƤƴƫř  ƾƟ  ƢǀƣŶŤƫř  ŶƘŝ xل  4
79

= ƹ  x20 4
1

- =  řًŷœ ل  x2 20 1- =  ŚƯŶƴƗ  ŠūźŰƫř  ŠƐƤƴƫř  ťŶŰţ
( )g 20 20= ƹ .g 4

79
4 20 25
81

= =a k ƹ ( ) .g 20 4 470 .=  :Ʊŏ ŶŬƳ لŠūźŰƫř ŠƐƤƴƫřƹ

4
1 ƹ 4
79

 ŵřŶƗǃř ŶƴƗ Ʋƨưƿ ŚƯ źŞƧŏ ƺƷ ƖưŬƫř     

 Ʊœ Ŧǀů) y x36 2
= -  řًŷœ لx y 362 2

+ =  Ʈŧ ل x0 61 1  Ʊŏ ƒůǅƹ ŦƬŨưƫř ƾƟ ŠưŗŚƤƫř ƾƘƬƋ Ƽƫœ yƹ x żƯźţ  (2)

(y 02

 ( )
dx
dA

x
x

x x
x

x

2 22
1

36

1
2 2

1
36

36

36 2
2

2

2

2

=
-

- + - =
-

-
 řًŷœ Aل  xy x x2

1
2
1
36 2

= = -  :ƾƷ  ŠůŚƀưƫř  

 źŞƧŏ  Ƽƫœ  ŠưǀƤƫř  ƵŸƷ  ŵƺƘţ  (x 02  Ʊœ  Ŧǀů)  x 3 2=  Ʊŏ  ƾƴƘƿ  ŚưƯ  x36 2 02
- =  ŶƴƗ  ŠūźŰƫř  ŠƐƤƴƫř  ťŶŰţ

  :ŚƴƿŶƫ xل  3 2=  Ŧǀů  x3 2 61 1 ƫـ   
dx
dA

01 ƹ  x0 3 21 1 ƫـ   
dx
dA

02  Ʊœ  Ŧǀů  ŠƴƨưƯ  ŠůŚƀƯ

 ƲǀƘƬƌƫř řŶƘŝƹ cm9 2 ƾƷ Šƴƨưưƫř źŞƧǃř ŠůŚƀưƫř لřŸƫ A xy 3 22
1

2
1

9
2

= = =^ h ƹ y 36 3 2 3 2
2

= - =^ h
cmcm3 2 3 2#  :ŚưƷ
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. ( )A x x x x x4 4 2
= - = -^ h  :ƾƷ ŠůŚƀưƫřƹ x4 -  :ƺƷ ƉźƘƫř Ʈŧ . x0 41 1^ h źŤưƫŚŝ ƪǀƐŤƀưƫř ƩƺƏ Ƽƫœ x żƯźţ  (3)

( )'A x 01 ƹ x0 21 1 ) ƫـ  )'A x 02  Ʊœ Ŧǀů x 2=  ŶƴƗ ŠūźŰƫř ŠƐƤƴƫř ťŶŰţ ل ( )'A x x4 2= -  Ʊœ Ŧǀů  

.ƼưƔƘƫř ŠůŚƀưƫř Ƽƫœ ŵƺƘţ ŠūźŰƫř ŠƐƤƴƫř ƵŸƷ x2 41 1 ƫِـ 
m4 2  ƾƷ ƼưƔƘƫř ƶŤůŚƀƯƹ ƖŝźƯ ƶƳœ řًŷœ ل m m2 2#  ƺƷ şźǀŞƨƫř ƩřƺƏǃř Ŝƀů ƪǀƐŤƀưƫř ŽŚǀƤƯ  

A ab a a2
1

2
1

400 2
= = - řŸƨƷƹ aل ŝ ŠůŚƀưƫř ƼƐƘţ ـ:  b 202 2 2

+ =  ŚƤƤŰţ Ʊŏ ŜŬƿ bƹ a ƲǀŤưǀƤƫř Ʊŏ ƒůǅ  (4)

da
dA

a
a

a a
a

a a

a

a
a2

1

2 400

1
2 2

1
400

2 400

400

400

200
0 20

2

2

2

2 2

2

2

1 1=
-

- + - =
-

- + -
=

-

-d ^ ^n h h
ƫِـ   

a200 201 1 ƫِـ   
da
dA

01  ƹ  a0 2001 1 ƫِـ   
da
dA

02  Ŧǀů  a 2002
=  ŚƯŶƴƗ  ŠūźŰƫř  ŠƐƤƴƫř  ťŶŰţ  

ab 004 2002
= - =  Ʈŧ لa 200=  ƾƫŚŤƫŚŝ لƼưƔƘƫř ŠůŚƀưƫř ŠūźŰƫř ŠƐƤƴƫř ƵŸƷ źƓŚƴţ

a b 10 2= =  ŶƴƗ ƼưƔƘƫř ŠůŚƀưƫř řًŷœ  

 ƾƷ  ŠůŚƀưƫřƹ  x m800 2-^ h  ƺƷ  źƸƴƬƫ  ŠƿŻřƺưƫř  ŠƸŬƫř  ŽŚǀƣ  ƱƺƨǀƟ  źƸƴƬƫ  ŠƿŵƺưƘƫř  ŠƸŬƬƫ  ŹŚŤƯǃŚŝ  ƩƺƐƫř  ƾƷ  x  (5)

 ŶƴƗ ŠūźŰƫř ŠƐƤƴƫř ťŶŰţƹ ( )'A x x800 4= - . ƾƫŚŤƫŚŝل  x0 4001 1 ) ƫـ  )A x x x x x800 2 800 2 2= - = -^ h
 ( )A m80000200 2

=  ƾƷ Šƴƨưưƫř źŞƧǃř ŠůŚƀưƫř .ƼưƔƘƫř ŠůŚƀưƫř źƓŚƴţ ŠūźŰƫř ŠƐƤƴƫř Ʊœ Ŧǀů x 200=

.(źƸƴƬƫ ŠƿŻřƺưƫř) m400 ŝ (źƸƴƫř ƼƬƗ ŠƿŵƺưƗ) m200ـ   ƾƷ ƩřƺƏǃřƹ
(ŠŰŤƠƫř ŌŚƴŨŤſŚŝ) ƱřżŴƬƫ ŠǀƫŚưūǈř ŠůŚƀưƫřƹ m

x

500
2  ƕŚƠţŹǅř لźŤưƫŚŝ Ɩŝźưƫř şŶƗŚƣ ƲƯ ŠƸū ƪƧ ƩƺƏ x ƲƨŤƫ  (6)

 ŠƐƤƴƫř ťŶŰţƹ ( )'S x x x
x

x
2 2000

2 10002
2

3

= - =
--

^ h
 ƾƫŚŤƫŚŝ ل ( )S x x x

x
x x4

500
20002

2
2 1

= + = +
-a k  :ƾƷ

 ŠǀưƧ ƪƣŏ ŠūźŰƫř ŠƐƤƴƫř źƓŚƴţ x 102 ) ƫِـ  )'S x 02 ƹ x0 101 1 ) ƫـ  )'S x 01  Ʊœ Ŧǀů x 10=  ŶƴƗ ŠūźŰƫř
m5  ƕŚƠţŹǅř Ŧǀů m m m10 10 5# #  ŵŚƘŝǃř Ʊƺƨţ Ʊŏ ŜŬƿ ŶƿŶŰƫř ƲƯ ŠƯŶŴŤƀƯ

.ŠƘŝŹǃř ŜƳřƺŬƫř šŚůŚƀƯƹ şŶƗŚƤƫř ŠůŚƀƯ ƲƯ Ʊƺّƨưƫř ŠůŚƀưƫř ƕƺưŬƯ ƊƠŴƴƿ ŚƯŶƴƗ ƊƠŴƴƿ ƱŻƺƫř Ʊŏ ŶƧّŏ  

 0 π1 1θ^  ƾƟ) ŠūźŰƫř ŠƐƤƴƫř ťŶŰţ ( )' cosA ab2
1θ θ= ƹ ( ) sinA ab2

1θ θ=  Ʈŧ لƱŚŤŤŝŚŧ bƹ a Ʊŏ ƉřźŤƟŚŝ  (7)

 ŠůŚƀưƫř źƓŚƴţ ŠūźŰƫř ŠƐƤƴƫř ƱŔƟ 2
π π1 1θ ) ƫـ  )'A 01θ ƹ 0 2

π
1 1θ ) ƫـ  )'A 02θ  Ŧǀů 2

πθ =  ŶƴƗ
(90° ƹŏ) 2

πθ =  :ƾƷ źŞƧŏ ŦƬŨưƫř ŠůŚƀƯ ƪƘŬţ ƾŤƫř Šƿƹřżƫř .ƼưƔƘƫř
h
1000

π 2=
r

 řًŷœ π r h 10002
=  Ʈŧ لcm ـƫŚŝ ƺƷ h ŚƸƗŚƠţŹřƹ cm ـƫŚŝ ƺƷ r ŠŞƬƘƫř źƐƣ ƞƈƳ  (8)

r r
r

r
dr
dA

2 2000
2 2000π π2

2

3

= - =
--  řًŷœ A h r2

2000π π π2 2
= + = +r r r  :ƾƷ ƭŶŴŤƀưƫř ƱŶƘưƫř ŠůŚƀƯ  

dr
dA

02 ƹ  r0 10π 3
1

1 1

-

ƫِـ   
dr
dA

01  Ŧǀů ل  cmr
1000

10π π 3
1

= =

-
3

 ŶƴƗ  ŠūźŰƫř  ŠƐƤƴƫř  ťŶŰţ  

.ŠƧŚưſ ƪƣǃř ŠŞƬƘƫř Ɩƴƈƫ ŠƯŶŴŤƀưƫř ŵřƺưƫř ƲƯ ŠǀưƧ ƪƣŏ ŠūźŰƫř ŠƐƤƴƫř źƓŚƴţ لr 10π 3
1

2

-

ƫِـ 
. cmh 10 6 83π 3

1

.=
- ƹ . cmr 10 6 83π 3

1

.=
-

 :ƾƷ ŵŚƘŝǃř  

ŚƴƿŶƫ  x y 92 2
+ =  Ŧǀů ŠƫŐƀưƫřل   ŠƯŶƤƯ  Ƽƫœ  şŵƺƘƫŚŝ  .y 3+  ƶƗŚƠţŹřƹ  ƍƹźŴưƫř  şŶƗŚƣ  źƐƣ  ƞƈƳ  ƩƺƏ  x  ƲƨŤƫ  (9)

:Ŝƀů ƼƐƘƿ ƍƹźŴưƫř ƮŬů x y9 2
= -

ƦƫŸƫ y0ل  31 1 ƫِ Vـ  r h x y y y y y y3
1

3
1

3 3
1
9 3 3 3 9 27π π π π2 2 2 3 2 += = + = - + = - - +^ ^ ^ ^h h h h  

Ŧǀů y 1=  ƾƷ ( , )0 3  şźŤƠƫř ƼƬƗ ŠƐƤƴƫř řًŷœ 
dy
dV

y y y y y y3 3 6 9 2 3 3 1
π π π2 2

= - - + =- + - =- + -^ ^ ^ ^h h h h  
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ƽƹŚƀţ  ƾŤƫř ƼưƔƘƫřل   ŠưǀƤƫř  ŠūźŰƫř  ŠƐƤƴƫř  źƓŚƴţ  y1 31 1 ƫِـ   
dy
dV

01 ƹ  y0 11 1 ƫِـ   
dy
dV

01  

( )V units1 3
32π 3

= ^ h
 ŠūźŰƫř ŠƐƤƴƫř ťŶŰţƹ ( )'D x x2 2= -  řًŷœ ل ( )D x x x x x2

3
0 2 4

92
2 2

= - + + = - +a ^k h  :ƺƷ ŠƟŚƀưƫř Ɩǀŝźţ  (10)

 ƾƷ ƾŤƫř لźƜƇǃř ŠƟŚƀưƫř ŠūźŰƫř ŠƐƤƴƫř źƓŚƴţ x 12 ) ƫـ  )'D x 02 ƹ x 11 ) ƫـ  )'D x 01  Ŧǀů x 1=  ŶƴƗ
( )D units1 2

5
=

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (a) (2) (b) (3) (c) (4) (d) (5) (a) (6) (b)

ŠŨƫŚŨƫř şŶůƺƫř ŹŚŞŤųř

(1) 18 21 3 1 73f x x x x2
- -= = + -' ^ ^h h

 ( ) , ( ),( ) f ff 0 2 13 0 111 = - =- =--

x 1=-  ŶƴƗ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ 0  

x 2=-  ŶƴƗ ŠƤƬƐƯ ƻźƜƇ Šưǀƣ 13-  

(2) ( )
10

f x
x

x

1
2 2=
+

-
' ^ h

 ( ) ( ) , ( ), 2
1

f f f20 5 1 3= - = =

x 0=  ŶƴƗ ŠƤƬƐƯ ƼưƔƗ Šưǀƣ 5  

x 3=  ŶƴƗ ŠƤƬƐƯ ƻźƜƇ Šưǀƣ 2
1

 

(3) ( ) 12 3 2 23f x x x x2
- - += =' ^ ^h h

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 23- -^ h ,2 2-^ h ,2 3^ h
f ' şŹŚƃœ + + - - + +

f ŠƫřŶƫř ƥƺƬſ

3- 2 32-

 

 (2) 10f =-

 ( 2) 22f - =

, 23- -^ h 2, ل 3^ h :ŶƿřżŤƫř šřźŤƟ  (a)  

,2 2-^ h :ƆƣŚƴŤƫř şźŤƟ     
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x 2=  ŶƴƗ 10-  ŠǀƬŰƯ ƻźƜƇ Šưǀƣ مx 2=-  ŶƴƗ 22 ŠǀƬŰƯ ƼưƔƗ Šưǀƣ :ŠǀƬŰưƫř ƻƺƈƤƫř ƮǀƤƫř  (b)  

(4) ( )
1 1 1

1 1
g x

x

x

x

x x
'

2 2

2

2 2
+ +

=
- +

=
- - +

^ ^
^ ^

h h
h h

:źǀƜŤƫř ƩƹŶū     

šřźŤƠƫř , 13- -^ h ,11-^ h ,1 3^ h
f ' şŹŚƃœ - - + + - -

f ŠƫřŶƫř ƥƺƬſ

3- 1 31-

   

 ( ) 2
1

1f =

 ( )1 2
1

f - =-

,1 1-^ h :ŶƿřżŤƫř şźŤƟ  (a)  

, 13- -^ h 1, ل 3^ h :ƆƣŚƴŤƫř šřźŤƟ     

xم 1=  ŶƴƗ 2
1

 ŠǀƬŰƯ ƼưƔƗ Šưǀƣ :ŠǀƬŰưƫř ƻƺƈƤƫř ƮǀƤƫř  (b)  

x 1=-  ŶƴƗ 2
1

-  ŠǀƬŰƯ ƻźƜƇ Šưǀƣ     

(5) ( )
9

2 9 2 9

3 3
h x

x x

x

x x

x x
'

2 2

2

2 2
+ + + +

=
- +

=
- - +

^ ^
^ ^

h h
h h

:źǀƜŤƫř ƩƹŶū     

šřźŤƠƫř , 33- -^ h ,3 3-^ h ,3 3^ h
f ' şŹŚƃœ - - + + - -

f ŠƫřŶƫř ƥƺƬſ

3- 3 33-

   

 ( ) 8
1

f 3 =

 ( ) 4
1

f 3- =-

3,3-^ h :ŶƿřżŤƫř şźŤƟ  (a)  

, 33- -^ h 3,3 ل^ h :ƆƣŚƴŤƫř šřźŤƟ     

xم 3=  ŶƴƗ 8
1

 ŠǀƬŰƯ ƼưƔƗ Šưǀƣ :ŠǀƬŰưƫř ƻƺƈƤƫř ƮǀƤƫř  (b)  

x 3=-  ŶƴƗ 14-  ŠǀƬŰƯ ƻźƜƇ Šưǀƣ     

(6) ( ) 2f x x x6 33 2
-= +

 ( ) 126f x x x2
-='

 ( ) 12 12 12 1f x x x-= = -'' ^ h
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:źƘƤŤƫř ƩƹŶū    

šřźŤƠƫř ,13-^ h ,1 3^ h
f '' şŹŚƃœ - - + +

f ŠƫřŶƫř źƘƤţ

3- 31

  

 ( ) 1f 1 =-

1,3^ h şźŤƠƫř ƼƬƗ ƼƬƗǃ şźƘƤƯ :źƘƤŤƫř šřźŤƟ  (a)  

1,3-^ h şźŤƠƫř ƼƬƗ ƪƠſǃ şźƘƤƯ  

1, 1-^ h :ƝŚƐƘƳǅř ŠƐƤƳ  (b)  

(7) ( ) 2x x x xg 5 64 3
= - + -

 ( ) 4 6 5g x x x' 3 2
= - +

 ( ) 12 12 12 1g x x x x x'' 2
-= = -^ h

:źƘƤŤƫř ƩƹŶū     

šřźŤƠƫř ,03-^ h ,0 1^ h ,1 3^ h
''g  şŹŚƃœ + + - - + +

g ŠƫřŶƫř źƘƤţ

3- 310

   

 ( )g 1 2=-  ( )g 0 6=-

1,3^ h şźŤƠƫřƹ ,03-^ h şźŤƠƫř ƼƬƗ ƼƬƗǃ şźƘƤƯ :źƘƤŤƫř šřźŤƟ  (a)  

0 ,1^ h şźŤƠƫř ƼƬƗ ƪƠſǃ şźƘƤƯ  

0 , 6-^ h  ,  1, 2-^ h :ƝŚƐƘƳǅř ƍŚƤƳ  (b)  

(8) ( ) 1
3

h x x= -

 ( )
( 1)

3
h x

x 2
-

=
-

'

 ( )
( 1)

6
h x

x 3=
-

''

:źƘƤŤƫř ƩƹŶū  

šřźŤƠƫř ,13-^ h ,1 3^ h
h'' şŹŚƃœ - - + +

h ŠƫřŶƫř źƘƤţ

3- 31
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. ,13-^ h şźŤƠƫř ƼƬƗ ƪƠſǃ şźƘƤƯ 1,3 ل^ h şźŤƠƫř ƼƬƗ ƼƬƗǃ şźƘƤƯ :źƘƤŤƫř šřźŤƟ  (a)  

.ƝŚƐƘƳř ƍŚƤƳ ǅ  (b)  

(9) ''y x6 2 1= -^ h
 (a) x x1 2=- =  x Ʈǀƣ
 (b) 02

1
y''x 2 2

1
2 , 3
` j :ƼƬƗǃ źƘƤŤƫř şźŤƟ  

 (c) 02
1

y''x 1 1

,
1
23-` j :ƪƠſǃ źƘƤŤƫř şźŤƟ  

(10) ''y x x18 2= -^ h  
0 2 + ++ + - -

  (a) x 1=-

2 ,3^ h şźŤƠƫřƹ ,03-^ h şźŤƠƫř ƼƬƗ ƼƬƗǃ źƘƤƯ  (b)  

0 ,2^ h şźŤƠƫř ƼƬƗ ƪƠſǃ źƘƤƯ  (c)  

x 0=  ŶƴƗ ƝŚƐƘƳř ŠƐƤƳ ƥŚƴƷƹ ل x 3=  ŶƴƗ ƝŚƐƘƳř ŠƐƤƳ ŠƫřŶƬƫ žǀƫ  (11)

(12) ( ) 8x xf 3
+=

  ( ) 3f x x2='

  (0) 8f ='

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř ,03-^ h ,0 3^ h
f ' şŹŚƃœ + + + +

f ŠƫřŶƫř ƥƺƬſ

3- 30

 

  ( ) ; (0)6 8f x x f ==''

.ƝŚƐƘƳř ŠƐƤƳ 0 ,8^ h ŠƐƤƴƫř  

2

2

4

6

8

10

-2

y

x
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 (13) ( ) 12 ( )4 4 3g x x x x x' 3 2
= - = -  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 33- -^ h , 03- -^ h ,0 3^ h ,3 3^ h
'g  şŹŚƃœ - - + + - - + +

g ŠƫřŶƫř ƥƺƬſ

3- 33- 30

 

 (0) 3 3 09g g g= - = =^ ^h h
 ( ) 12 12 1 12 1 112g x x x x x'' 2 2

- = - = - += ^ ^ ^h h h
 ( 1) (1)4 4g g- = =

1,4 , 1,4-^ ^h h :ƝŚƐƘƳǅř ƍŚƤƳ  

0

1

1

2

2

3

4

5

6

7

8

9

-1-2

y

x
 

(14) ( ) 2( 4 )(2 4) ( 2)4 4h x x x x x' 2 3
+ = += + +  

:źǀƜŤƫř ƩƹŶū  

šřźŤƠƫř , 23- -^ h ,2 3-^ h
'h  şŹŚƃœ - - + +

h ŠƫřŶƫř ƥƺƬſ

3- 32-

  

 ( )h 2 0=-

 ( ) 12( 2)h x x'' 2+=
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.ƝŚƐƘƳř ŠƐƤƳ Ţƀǀƫ 2 ,0-^ h ŠƐƤƴƫř  

0

1

2

3

4

-1-2-3

y

x
  

,0 3^ h şźŤƠƫř ƼƬƗ ơŚƤŤƃǆƫ ŠƬŝŚƣ ل 0 ,36 @ şźŤƠƫř ƼƬƗ ŠƬƈŤƯ ŵƹŶů şźǀŨƧ Šƫřŵ f  (a)  (15)

0 ,36 @ şźŤƠƫř ƼƬƗ ŠƤƤŰƯ ŠƐſƺŤưƫř ŠưǀƤƫř ŠƿźƔƳ ƍƹźƃ   `     

  (b) ( ) 63f x x x2
= -'

    ( )
(3) (0)
3 0f c

f f
-

-
='

    63 3
5 5

0c c2
=

-
=-

    03 ( 2)c c =-

    2 , (0 ,3)c c 0= = g

(16) ( )f b c2 41 2 1(=- - - + =-

  b c2 5- + =-  (1)

  ( )f x x b2= +'

  ( ) ( ) ;0 0f b b2 2 2 4(=- - + = ='

( ) c2 54- + =-  ƼƬƗ ƪƈŰƳ (1) ƲƯ  

  3c =

Šǀŗřźŧœ ƲƿŹŚưţ

t s3
4π

=  ŶƴƗ ƹŏ t s3
π

=  ŶƴƗ  (a)  (1)

:ƲƯ ŚƸǀƬƗ ƪƈŰƳ .B ƮǀƀŬƫřƹ A ƮǀƀŬƫř Ʋǀŝ ƻƺƈƤƫř ŠƟŚƀưƫř  (b)  

    ( )
π

sin t sinf t t3= + -` j
    ( ) sin cos cos sinsinf t t t t3 3

π π
# #= + -

    ( ) cos sinf t t t
1

2
3

2= -

    ( ) sin cosf t t
3 1
2 2=- -' t

    ( ) tanf t 0
3

1
(= =-t'
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t 6
5π

=  ƹŏ t 6
11π

=     

m1  ƾƷ ŠƟŚƀƯ ŶƘŝŏ ƾƫŚŤƫŚŝƹ     

t s3
4π

=  ƹŏ t s3
π

=  ŶƴƗ ( )f t''  ŶūƺƳ  (c)  
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4-1 Ʊْ ĳźưţ  źƿŶƤŤƫř

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
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4-2 Ʊْ ĳźưţ  ŠǀŗŚƈůǅř ƉƹźƠƫř šřŹŚŞŤųř

 ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř
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2
=a  ŶŬƳ t ƖƿŻƺŤƫř ƩƹŶū ƲƯ     

2.093 , 2.093-^ h :ƩƺŞƤƫř ŠƤƐƴƯ     
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3.1944 , .2.093 2 093g -^ h :Ʊŏ Śưŝ     

: 35H !μ1  :ƪƿŶŞƫř ƉźƠƫř ƪŞƤƳƹ : 35H =μ0  :ƭŶƘƫř ƉźƟ ƊƟźƳ :ŹřźƤƫř     

: 5H !μ1  :ƪƿŶŞƫř ƉźƠƫř   ƪŝŚƤƯ   : 5H =μ0  :ƭŶƘƫř ƉźƟ :ƉƹźƠƫř ŠƛŚǀƇ  (4)

.x 4 5= ل  1S = nل  100=  

1
4.5

5
5

Z

100

=
-

-=    :ƾŗŚƈůǈř ŹŚŞŤųǅř  

1.96 , 1.96-^ h :ƩƺŞƤƫř ŠƤƐƴƯ .Z 1 96
2
=a  ƱƺƨŤƟ .0 95 =  ŠƤŨƫř ŠūŹŵ  

1.96 , 1.965 g- -^ h Ʊŏ Śưŝ  

: 5H !μ1  :ƪƿŶŞƫř ƉźƠƫř ƪŞƤƳƹ : 5H =μ0  :ƭŶƘƫř ƉźƟ ƊƟźƳ :ŹřźƤƫř  

:H 30!μ1  :ƪƿŶŞƫř ƉźƠƫř   ƪŝŚƤƯ   : 30H =μ0  :ƭŶƘƫř ƉźƟ :ƉƹźƠƫř ŠƛŚǀƇ  (5)

.x 30 3= nل  150= ل  .S 6 5=  

6.5
30.3

.
30

Z

150

0 565.=
-

   :ƾŗŚƈůǈř ŹŚŞŤųǅř  

.0 95 =  ŠƤŨƫř ŠūŹŵ  

1.96 , 1.96-^ h :ƩƺŞƤƫř ŠƤƐƴƯ .Z 1 96
2
=a  ƱƺƨŤƟ  

0.56 1.96 , 1.965 ! -^ h Ʊŏ Śưŝ  

: 30H =μ0  :ƭŶƘƫř ƉźƟ ƪŞƤƳ řŸƫ  

: 9 600H1 !μ  :ƪƿŶŞƫř ƉźƠƫř   ƪŝŚƤƯ   :H 9600=μ0  :ƭŶƘƫř ƉźƟ :ƉƹźƠƫř ŠƛŚǀƇ  (6)

x 9480= nل  64= Sل  640=  

640
9480 9600

1.5Z

64

=
-

=-    :ƾŗŚƈůǈř ŹŚŞŤųǅř  

1.96 , 1.96-^ h :ƩƺŞƤƫř ŠƤƐƴƯƹ .Z 1 96
2
=a  ƱƺƨŤƟ .0 95 =  ŠƤŨƫř ŠūŹŵ  

1.96 , 1.961.5 !- -^ h Ʊŏ Śưŝ  

:H 9600=μ0  :ƭŶƘƫř ƉźƟ ƪŞƤƳ :ŹřźƤƫř  

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

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

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

(9) (a) (10) (c)
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4-3 Ʊْ ĳźưţ  ŹřŶŰƳǇřƹ ƍŚŞţŹǇř

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

30
y

x

25

20

15

10

2 4

5

6 8 10

 (a)  (1)

. yƹ x Ʋǀŝ ŮƋřƹ ƾƐų ƍŚŞţŹř Ŷūƺƿ     

 (b) , , ,n x x5 25 1632
= = =/ /

   , , .x xy r625 0 997489
2
= = =_ i/ /

y

x2

2

1 3 4

4

5 6

6

7 8

8

9 10

10

12

16

14

11

 (a)  (2)

. yƹ x Ʋǀŝ ŮƋřƹ ƾƐų ƍŚŞţŹř Ŷūƺƿ ǅ     

 (b) , , ,n x x5 25 1632
= = =/ /

   , , .x xy r625 132 0 112
2
= = =-_ i/ /

y

x

6

5

4

3

2

1

0.2 0.4 0.6 0.8 1 1.2 1.4

şźſ
ǃř

 ŵř
źƟŏ

 ŵŶ
Ɨ

 (kg) ƦƬƸŤƀưƫř ƦǀŤſǆŞƫř ƱŻƹ 

 (a)  (3)
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.r 0 847=  :ƾƷ ƾƐŴƫř ƍŚŞţŹǅř ƪƯŚƘُƯ Šưǀƣ  (b)  

.r 0 707!=  ƾƷ .0 05α = ƹ n 8=  ƱŚƧ řŷœ Ʊƺſźǀŝ ƍŚŞţŹř ƪƯŚƘưُƫ ŠūźŰƫř ŠưǀƤƫř  (c)  

.ƲƿźǀƜŤưƫř Ʋǀŝ Ƣǀŧƹ ƾƐų ƍŚŞţŹř Ŷūƺƿ řًŷœ     

şźſ
ǃř

 ŵř
źƟŏ

 ŵŶ
Ɨ

 (kg) ƦƬƸŤƀưƫř ƦǀŤſǆŞƫř ƱŻƹ 

y

x

6

5

5

4

4

3

3

2

2

1

10

 (a)  (4)

.r 0 6344=  :ƾƷ ƾƐŴƫř ƍŚŞţŹǅř ƪƯŚƘُƯ Šưǀƣ  (b)  

.r 0 707!=  ƾƷ .0 05α = ƹ n 8=  ƱŚƧ řŷœ Ʊƺſźǀŝ ƍŚŞţŹř ƪƯŚƘưُƫ ŠūźŰƫř ŠưǀƤƫř  (c)  

.ƲƿźǀƜŤưƫř Ʋǀŝ Ƣǀŧƹ ƾƐų ƍŚŞţŹř Ŷūƺƿ ǅ řًŷœ     

(5) (a) y x2 1= +U

 (b) y 2 7 1 15#= + =
7
U

 (c) y 2 2 1 5#= + =
2
U

x 2=  ŶƴƗ ŐƐŴƫř ŹřŶƤƯ  

   5 5 0- =

(6) (a) y x 3=- +U

 (b) 
8
y 8 3 5=- + =-U

 (c) y 5 3 2
5
=- + =-U

x 5=  ŶƴƗ ŐƐŴƫř ŹřŶƤƯ  

   2 2 0- + =

(7) (a) . .y x3 246 0 55= +U

 (b) . . .y 3 246 0 2 0 55#= +U

  .1 2.

.şźſǃř ŵřźƟŏ ƲƯ ƎƤƟ Ŷůřƹ ƽŏ  
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(8) (a) . .y x0 89 0 137= +U

 (b) . . .y x0 89 4 5 1370#= +U

  .4 142=

.şźſǃř ŵřźƟŏ ƲƯ 4 ƽŏ  

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
(1) (a) (2) (b) (3) (a) (4) (a)

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

(9) (a) (10) (b) (11) (c) (12) (a)

(13) (b) (14) (d) (15) (c)

ŠƘŝřźƫř şŶůƺƫř ŹŚŞŤųř

 ƾƘǀŞƐƫř  ƖƿŻƺŤƫř  ƩƹŶū  ƭřŶŴŤſŚŝ  .0 02 35
α
=  Ʊŏ  ƽŏ  .0 07α =  ŠƿƺƴƘưƫř  ƻƺŤƀƯ  źƓŚƴţ  93% ŠƤŨƫř  ŠūŹŵ  (a)  (1)

.Z 811 5
2
=a  ƼƬƗ ƪƈŰƴƟ . .0 93 2 0 465' =  ŶƴƗ ƾſŚǀƤƫř

E Ex x1 1μ- +  ŚƷŶƴƗ .Z 1 96
2
=a Sل  11= ل  x .68 5= nل  324= ŠƤŨƫř ŠūŹŵ 0.95ل   (b)  

. . . .68 5 1 96
324

11
68 5 1 96

324

11
1 1μ- +c cm m     

  . .67 69 6302 981 1μ

 ƪưƘƫř Ƽƫœ ƶƫżƴƯ ƲƯ ƾƯƺƨŰƫř ƞƓƺưƬƫ ƪƤƴƫř ŠƠƬƨƫ ƾŝŚƀŰƫř ƎſƺŤưƫř Ʊŏ 95% ŠŞƀƴŝ ƱƺƤŧřƹ ŚƴƳœ ƩƺƤƫř Śƴƴƨưƿ     

. .67 69 698302 1 1μ  ƽŏ ŚĐ ǀŤƿƺƧ řŹًŚƴƿŵ 69.698ƹ ŚĐ ǀŤƿƺƧ řŹًŚƴƿŵ 67.302 Ʋǀŝ ƺƷ ŠƇŚŴƫř ƶţŹŚǀƀŝ žƨƘƫŚŝƹ
 Ʊŏ Śưŝƹ ل .0 05α =  ŠƿƺƴƘưƫř ƻƺŤƀưƫ لŠūźů ŠưǀƤƧ .Z 1 96

2
=a  ƭřŶŴŤſř Śƴƴƨưƿ ƶƳŏ ƽŏ لn 324 302=  Ʊŏ Śưŝ  (c)  

 ŠǀƋźƟ ƊƟŹ ƭŶƗ ƺƷ ŚƳŹřźƣ ƱŔƟ . , .67 69302 698^ h  ŠƤŨƫř şźŤƟ ƪųřŵ ƖƤƿ .69 6μ =

.ŠƿźƸƃ ŠƠƬƧ ƎſƺŤƯ .69 6μ =  (ŚĐ ǀŤƿƺƧ řŹًŚƴƿŵ)
ZE

n2

σ
= a a k :şŶƗŚƤƫř ƭŶŴŤƀƳ ŚƷŶƴƗ ل .Z 961

2
=a ل  .9 5σ = Eل  11  (d)  

.
.

n
1 1 96

9 5
2 c m ل . .n 1 96 9 52 ^ h     

.źŨƧŏƹ ŚƠًƓƺƯ 347 ƽŏ .n 346 72     

.Z 961
2
=a  Ŧǀů .1 0 95α- =  Ʊŏ ƽŏ 95% ŠƤŨƫř ŠūŹŵ  (a)  (2)

ZE
n2

v
= a   :ŐƐŴƫř ƂƯŚƷ     

1.96 8.16
E

n
21=

^ h
 

1.96 8.16
63.95n 2

2

2 2
^c h m  

źŨƧŏƹ řŶًŗřŻ 64 ƽŏ  
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 (b) , . ,E x n2 25 5 64= = =

   E Ex x1 1μ- +  ŚƷŶƴƗ
   . .23 5 27 51 1μ

 şŶůřƹ şŹŚƿŻ ƾƟ ƽŹŚŬŤƫř ƖưŬưƬƫ źŗřŻ ƪƧ ƶƤƠƴƿ Śưƫ μ ƾŝŚƀŰƫř ƎſƺŤưƫř Ʊŏ 95% ŠŞƀƴŝ ƱƺƤŧřƹ ŚƴƳœ ƩƺƤƫř Śƴƴƨưƿ  

. .23 5 27 51 1μ  :Ʊŏ ƽŏ لŚĐ ǀŤƿƺƧ řŹًŚƴƿŵ 27.5ƹَ 23.5 Ʋǀŝ ƺƷ
y

x

11

10

9

8

7

6

2 3 4 5 6 7 8 9 101

(źǀ
ƳŚƳŶ

ƫř š
ŚŘƯ

) 
ƽź

ƸƄ
ƫř ź
ūǃ

ř

şźŞŴƫř šřƺƴſ

 (a)  (3)

.xy 426 6=/ ل  x 2116
2
=_ i/ ل  x 3162

=/ ل  x 46=/ nل  8=  (b)  

ƽƺƣ ƾŝŚŬƿœ ƾƐų ƍŚŞţŹř ƥŚƴƷ Ʊŏ ƾƴƘƿ ŚưƯ .0 707!μ =  ƾƷ .0 05α =  ŶƴƗ ŠūźŰƫř ŠưǀƤƫř ل .r 0 9388=   (c)  

x, y Ʋǀŝ
. .y x0 4 6 525= +U  :ŹřŶŰƳǅř Ǝų ŠƫŵŚƘƯ  (d)  

.(ŚĐ ǀŤƿƺƧ řŹًŚƴƿŵ) 973 ƹŏ ŹŚƴƿŵ ŠŘƯ 9.725 ƽŏ . ( ) .y 0 4 8 6 525= +U  ƺƷ şźŞų šřƺƴſ 8 ƶƿŶƫ ƞƓƺƯ Ŝţřźƫ ŒŞƴŤƫř  (e)  

 . .y x0 1513 5 0196=- +U   :ŹřŶŰƳǅř Ǝų ŠƫŵŚƘƯ  (a)  (4)

ŵřźƟŏ 3 :ƺƷ şźſǃř ŵřźƟŏ ŵŶƘƫ ŒŞƴţ ƪƌƟŏ  (b)  

(5) .
.

.E 1 96
9

1 2
0 784#= =

( . , . )19 216 20 784  :ŠƤŨƫř şźŤƟ  

Šǀŗřźŧœ ƲƿŹŚưţ

:Ʊŏ ƽŏ Šūźů ŠưǀƤƧ .Z 6451
2
=a  ŚƴǀƐƘƿ ŚưƯ .0 1α =  ƽŏ .1 0 9α- = ل  .S 2 5= ل  x .11 6= nل  36=  (1)

   x E x E1 1μ- +

   . .
.

. .
.

11 6 1 645
36

2 5
11 6 1 645

36

2 5
1 1μ- +c cm m

   . . . .11 6 0 685 11 6 0 6851 1μ- +

   . .10 91 12 2855 1 1μ

Ʋǀŝ  šŚǀƋŚƿźƫř  ƱŚŰŤƯř  ƾƟ  ŜƫŚƐƫř  ƩŶƘưƫ  μ  ƾŝŚƀŰƫř  ƎſƺŤưƫř  Ʊŏ  90%  ŠŞƀƴŝ  ƱƺƤŧřƹ  ŚƴƳœ  ƩƺƤƫř  Śƴƴƨưƿ  

12.285ƹ 10.915

200



(2) , , .ZE 150 800 5752
2

σ= = =a

  ZE
n2

σ
= α

 ( . )
n

150 2 575
800

= c m
 ( . ) .n 2 575 150

800
13 733#= =

 . .n 13 733 188 6 189
2

.= =^ h  (ŚƌًƿźƯ)
.ŚƌًƿźƯ 189 ƺƷ ŜſŚƴưƫř ŠƴǀƘƫř ƮŬů řًŷœ  

: .H 4 325!μ1  :ƪƿŶŞƫř ƉźƠƫř   ƪŝŚƤƯ   : .H 4 325=μ0  :ƭŶƘƫř ƉźƟ :ƉƹźƠƫř ŠƛŚǀƇ  (3)

1.96 , 1.96-^ h :ƩƺŞƤƫř ŠƤƐƴƯƹ .Z 1 96
2
=a  ƱƺƨŤƟ 0.95 ŠƤŨƫř ŠūŹŵ .0 05` aα =  

n 302  ƽŏ n 64= x. ل  4 101=  

 .
. .

.
.

.Z

64

0 842
4 101 4 325

0 10524
0 224

2 1283.=
-

=- -    :ƾŗŚƈůǈř ŹŚŞŤųǅř  

. 1.96 , 1.962 1283 g- -^ h Ʊŏ Śưŝ  

4.325!μ  ƪƿŶŞƫř ƉźƠƫř ƪŞƤƳƹ 4.325μ =  ƭŶƘƫř ƉźƟ ƊƟźƳ :ŹřźƤƫř  

(4) (a) . .xy 0 7 0 1= -U

ŹŚƴƿŵ 4 500 ƪŨưţ 4.5  (b)  

   . ( . ) . .y 0 7 4 5 0 1 3 05= - =U

.ŹŚƴƿŵ 30 500 Ƽƫřƺů ƺƷ šŚƘǀŞưƫř ƮŬů     

x 17=  ŠǀŗřƺƄƘƫř ŠƴǀƘƬƫ ƾŝŚƀŰƫř ƎſƺŤưƫř ƺƷ μ ŠƫƺƸŬưƫř ŠưƬƘưƬƫ ŠƐƤƴŝ źƿŶƤŤƫř  (5)

1.96 ŠūźŰƫř ŠưǀƤƫřƹ .0 05α =  :ŠƤŨƫř ƻƺŤƀƯ ƱƺƨǀƟ .0 95 =  ŠƤŨƫř ŠūŹŵ  (6)

.E 1 96
130

3
#=    :ŐƐŴƫř ƂƯŚƷ  

.E 0 516.  

( . , . )27 484 28 516  :ƾƷ μ ŠƫƺƸŬưƫř ŠưƬƘưƬƫ ŠƤŨƫř şźŤƟ  

.
2

0 025
α
=  ƽŏ .0 05α =  :ŠƤŨƫř ƻƺŤƀƯ ƱƺƨǀƟ 0.95 ŠƤŨƫř ŠūŹŵ  (7)

.t 2 064
2
=a  :ŠūźŰƫř ŠưǀƤƫřƹ 25 1 24- =  ŠƿźŰƫř šŚūŹŵ řŸƫ n 25 301=  Ʊŏ Śưŝƹ  

. .E 2 064
5

6
2 4768#= =    :ŐƐŴƫř ƂƯŚƷ  

( . , ).19 5232 24 4768  :ƾƷ μ ŠưƬƘưƬƫ ŠƤŨƫř şźŤƟ  
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:H 2900001 !μ  ƪƿŶŞƫř ƉźƠƫř   ƪŝŚƤƯ   :H 290000μ =0  :ƭŶƘƫř ƉźƟ :ƉƹźƠƫř ŠƛŚǀƇ  (8)

Z

1500

70000
300000 290000

=
-

 :ƾŗŚƈůǈř ŹŚŞŤųǅř  

  .Z 5 533.

. . , . . , .5 533 1 96 1 96 1 96 1 96ag - -^ ^h h :ƩƺŞƤƫř ŠƤƐƴƯ ƱƺƨŤƟ .0 05α =  ŠƿƺƴƘưƫř ƻƺŤƀƯ  

:H 2900001 !μ  ƪƿŶŞƫř ƉźƠƫř ƩƺŞƣƹ ƭŶƘƫř ƉźƟ ƊƟŹ ƺƷ ŹřźƤƫř  `  

:H 101 !μ  ƪƿŶŞƫř ƉźƠƫř   ƪŝŚƤƯ   :H 100 μ =  :ƭŶƘƫř ƉźƟ :ƉƹźƠƫř ŠƛŚǀƇ  (9)

.Z

40

4
9 10

1 58.=
-

-    :ƾŗŚƈůǈř ŹŚŞŤųǅř  

. , .1 96 1 96-^ h :ƩƺŞƤƫř ŠƤƐƴƯ ƱƺƨŤƟ .0 05α =  ŠƿƺƴƘưƫř ƻƺŤƀƯ  

. . , .1 58 1 96 1 96 a!- -^ h  

:H 10μ =0  :ƭŶƘƫř ƉźƟ ƩƺŞƣ ƺƷ ŹřźƤƫř  `  

:H 1501 !μ  ƪƿŶŞƫř ƉźƠƫř   ƪŝŚƤƯ   :H 150μ =0  :ƭŶƘƫř ƉźƟ :ƉƹźƠƫř ŠƛŚǀƇ  (a)   (10)

Z

40

10
143 150

=
-

   :ƾŗŚƈůǈř ŹŚŞŤųǅř     

.4 427.-  

. , .1 96 1 96-^ h :ƩƺŞƤƫř ŠƤƐƴƯ ƱƺƨŤƟ .0 05α =  ŠƿƺƴƘưƫř ƻƺŤƀƯ     

. . , .4 427 1 96 1 96 ag- -^ h     

:H 150!μ1  ƪƿŶŞƫř ƉźƠƫř ƩƺŞƣƹ ƭŶƘƫř ƉźƟ ƊƟŹ ƺƷ ŹřźƤƫř  `     

( . , , )2 2 447447-  :ƩƺŞƤƫř ŠƤƐƴƯƹ 7ل 1 6- =  ŠƿźŰƫř šŚūŹŵ ƱƺƨŤƟ n 7=  Ʊŏ Śưŝ ل .
.2 2

0 05
0 025

α
= =  (b)    

t

7

8
143 150

=
-

   :ƾŗŚƈůǈř ŹŚŞŤųǅř     

.2 315.-  

. . , .2 315 2 447 2 447 a!- -^ h     

:H 1500 μ =  ƭŶƘƫř ƉźƟ ƩƺŞƣ ƺƷ ŹřźƤƫř  `     

.Z 1 645
2
=a  :ŠūźŰƫř ŠưǀƤƫř ƱƺƨŤƟ 0.90 ŠƤŨƫř ŠūŹŵ   (11)

.
.

E 1 645 6
2 5

#=    :ŐƐŴƫř ƂƯŚƷ    

.0 6854.  

ŠƤŨƫř şźŤƟ:   (12.2854ل 10.9146)    
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(12)  r
n x x n y y

n xy x y
2 2 2 2

#

=
- -

-

^ ^
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 .r 0 324.-   ƞǀƘƋ ƾŞƬſ
.ƽƺƣ ŜūƺƯ  .r 0 825.   (13)

.ƎſƺŤƯ ŜūƺƯ  .r 0 612.   (14)

.ƞǀƘƋ ŜūƺƯ  .r 0 4286.   (15)
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