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  (c) ( ) ( ),f g f gx x 05 5 302 2

% %= - + =^ ^ ^h h h

152



(23) ( ) ( ) ( )lim limf x f x f 2 1
2 2x x

= = =
" "
- +

x 2=  ﾐ┋ダ ｺ┃ヱｾ┆  f `  

x 15=  ﾐ┋ダ ｺピﾔّヂ┆ ﾔ┗ド  f  

x 15=  ﾐ┋ダ ｺ┃ヱｾ┆ ﾔ┗ド  f `  

, , ,1 1553 3-^ ^h h :┉┗ｽﾔｾブ│ｳ ┉┆ ━〝 ┓┃ダ ｺ┃ヱｾ┆  f  

ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ

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

= = - =
"

 ｳًﾑｭ لx 2=  ﾐ┋ダ ｺピﾔヂ┆ 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=

" "

 ｹﾏ┑ﾅ┑┆ ﾔ┗ド

   
+

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

3 3 3x x x
: :3 3

-
= =-= =

" " "

^ ^h h
 ｺゲﾙ┑ｾ┇│ｳ ｺ┇┗ボ│ｳ ｺ┖ﾔズ┋ｷ┐ .ﾔﾍｧ ┈ｴ〞┆ ┕ピ ｺｸﾅ┑┆┐ ｹﾔｾブ│ｳ ┉┆ ｴ┆ ┈ｴ〞┆ ┕ピ ｺｸ│ｴﾙ f ┈┑〞ｾピ .ﾈ┗ﾊヰ ﾔ┗ド ｳﾒ┎ ┈ｩ ヮﾔブ┋│  (3)

.ｻｴ┗ゲヂ┇│ｳ ゾ┆ ┄ ｦ┝ｾ┖ ├ ｴ┆ ｳﾒ┎┐ ｹﾔｾブ│ｳ ┌ﾒ┎ ┉┆ ｴ┆ ┈ｴ〞┆ ┕ピ ｳﾔًブヰ f ｺ│ｳﾐ┃│ ┈┑〞┖
 f  ｠│ﾒｷ ┈┑〞ｾピ ｺ┃ヱｾ┆ ┕┎ ｺ┃ヱｾ┆ ｺ│ｳﾐ│ ｺｸ〝ﾔ┇│ｳ ｺ│ｳﾐ│ｳ ┈ｮピ ─ｴヱｽ├ｳ ｺ┖ﾔズ┊ ┄ｳﾐﾎｾﾙｴｷ لｺ┃ヱｾ┆ ┕┎ f ｺ│ｳﾐ│ｳ ┈ｩ ｴ┇ｷ  (4)

.ｺ┃ヱｾ┆
( ) ( )lim lim x x4 1 4 1 3 33 3

1 1x x
= - = - = - =

" "
- -
( )f x  :ﾓｴﾚ┗│ｳ ｺ┏ﾆ│ ｺ┖ｴ┏┋│ｳ  (a)  (5)

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

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

" "
+ +
( )f x ^ h  :┉┗┇┗│ｳ ｺ┏ﾆ│ ｺ┖ｴ┏┋│ｳ     

.┈ｴｾブ┃ｾﾎ┆ ｺ┏ﾅ ━〝 ┉┆ ┉┗ｾ┖ｴ┏┋│ｳ ┈┚ ل┝ّ〝  (b)  

.┝ّ〝  (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
(7) 0 , 2 2 2a

b
b&= - = =

. ( )lim f x
2x

!3=
"-

 ｠│ﾒ〝 ( )lim f x
2x

!3=
"

 ┈┚ ─ｴヱブ┊├ｳ ｳﾒ┎ ┉┆ ｀┃ﾎｾ│ｳ ┉〞┇┖ ├ . ,2 2-  ─ｴヱブ┊├ｳ ガｴボ┊  (8)

 153



,2 2-6 @ :─ｴヱブ┊├ｳ ｹﾔｾピ  (a)  (9)

y 1=  :┕ボピ┚ｳ ｵﾓｴボ┇│ｳ  (b)  

,x x2 2= =-  :ｺ┗ﾙｩﾔ│ｳ ｻｴｷﾓｴボ┇│ｳ     

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

= =
" "
- +

x 4=  ﾐ┋ダ ｺ┃ヱｾ┆  f `  

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

36
18 18x x

= = -
" "

- +
 x 18=  ﾐ┋ダ ｺ┃ヱｾ┆ ﾔ┗ド f `

, , ,18 183 3-^ ^ h@  ┓┃ダ ｺ┃ヱｾ┆  f `  

(11) 4-  (12) 0 (13) 3x2

(14) 2
1

 (15) 0 (16) 3

(17) (a)

1

-1

y

x-2 1

2

2

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

0 0 0x x x
= =

" " "
-

 ｹﾏ┑ﾅ┑┆ ﾔ┗ド

(18) (a) x 2=-  , ┍┋┆ ｀┃ﾎｾ│ｳ ┉〞┇┖ ├

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

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

.┍┋┆ ｀┃ﾎｾ│ｳ ┉〞┇┖ ├ ─ｴヱブ┊ｳ x 0=  ﾐ┋ダ  

  (c) ,x x2 3= =

.x 2=  ﾐ┋ダ ─ｴヱブ┊├ｳ ┉┆ ｀┃ﾎｾ│ｳ ┉〞┇┖  

.┍┋┆ ｀┃ﾎｾ│ｳ ┉〞┇┖ ├ ─ｴヱブ┊ｳ x 3=  ﾐ┋ダ  

  (d) ,x x1 1= =-

x 1=  ﾐ┋ダ ─ｴヱブ┊├ｳ ┉┆ ｀┃ﾎｾ│ｳ ┉〞┇┖  

.┍┋┆ ｀┃ﾎｾ│ｳ ┉〞┇┖ ├ ─ｴヱブ┊ｳ x 1=-  ﾐ┋ダ  

154





(4) ' ( ) 1
2 3

1

1 3
4lim limf x

x x
x

x x
1

x x

2

1 1
=

-

+ -
=

-

- +
=

" "
- --

^ ^h h

 ' ( ) 1
4 1 3

1

4 1
4lim limf x

x
x

x
1

x x1 1
=

-

- -
=

-

-
=

" "
+ ++

^ h

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

. ( ) 4f 1 =' ┐ 1x =  ﾐ┋ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ f `  

(5) ; 0( )3 3 0( )lim ff x 3
x 3

=-= =
"

. 3x =  ﾐ┋ダ ｺ┃ヱｾ┆ f ｺ│ｳﾐ│ｳ  `  

 ' ( ) 3 3
3 0

1
( ) ( )

lim limf x
f x f

x
x

3
3

3 3x x -

-
=

-

-
=

-
=

" "
+ ++

 ' ( ) 3 3
3 0

1
( ) ( )

lim limf x
f x f

x
x

3
3

3 3x x
=

- +

-

-
=

-

-
= -

" "
- --

 ' '( ) ( )f f3 3a =
- +

. 3x =  ﾐ┋ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ ﾔ┗ド f `  

(6) 0 ; 2( ) ( )lim limf x f x
0x x 0

==
" "

+-

. 0x =  ﾐ┋ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ ﾔ┗ド f ┕│ｴｾ│ｴｷ┐ 0x =  ﾐ┋ダ ｺ┃ヱｾ┆ ﾔ┗ド f `  

(7) 2= = ==( )0'
1 1 2( ) ( )

0 0
lim lim limg x

g x g
x

x
x

x x0
2

0 0 0x x x

+

-

-

-

+ -

" " "
- - --

^ ^h h

 0' 2 1 1
2

( ) ( )

0
lim limg x

g x g
x

x0

x x0 0

-
=

-

-
=

+
=

" "
+ ++

^ h
 ( ) 2'g 0` =

(8) ' ( )
4

2 4
( ) ( )

2 2
lim lim limf x

f x f
x
x

x2
2 2

2 2 2x x x
=

-

-
= =

-

-
= +

" " "
- - --

^ h
 ' ( )

4 4 4
4

( ) ( )

2 2
lim limf x

f x f
x
x

2
2

2 2x x
=

- -

- --
= =

" "
+ ++

 ( ) 4f 2` ='

(9) ' ( ) 1
1

1 3
( ) ( )

1
1

lim lim limf x
f x f

x
x

x x1
x x x

3
2

1 1 1
= =

-

-
=

-

-
+ + =

" " "
- - --

^ h
 ' ( ) 1

1
1

3 1( ) ( )
lim limf x

f x f
x
x k

1
x x1 1

=
-

-
=

-

+ -

" "
+ ++

. 1x =  ﾐ┋ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ f a  

 
1

3 1
3lim x

x k

x 1
`

-

+ -
=

"
+

  3
1

1 ; 2
1

3 3
1

3 ;lim
k

kx

x
k

x 1

-
=- =-

-

+
-

=
"
+

` j

156



(10) (a) ( )f a b1 = +

    2 ; ( )( )lim limf f xx a b
x x1 1

= = +
" "
- +

    2a b` + =  (1)

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

. 3 , 5a b=- =  :┓┃ダ ━ヱﾊ┊ (2)┐ (1) ┉┆  

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(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 ┈ْ lﾔ┇ｽ  プｴボｾﾝ┞ｳ ﾐダｳ┑ペ

ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) = - ( )
dx
dy

dx
d

dx
d

x x3
1

13 2
= -xb l

(2) = + ( )
dx
dy

dx
d

x
dx
d

2 1 2 0 2= + =] g
(3) = 7 2 15dx

dy
dx
d

x dx
d

x dx
d

x dx
d4 3 2

- + +] ] ] ]g g g g
  x x x x x x4 21 4 0 4 21 43 2 3 2= - + + = - +

(4) 8 1dx
dy

dx
d

x dx
d

x dx
d

4
2

= - +
-] ] ]g g g

  x x8 8 0 8 83 3= - - + = - -- -

(5) 2 5 2 1 3 4 5 6( )f x x x x x x xx 3 2 2 2
= - + + + + - +' ^ ^ ^ ^h h h h

  5x x x x5 12 12 263 24 -= - - +

(6) 210 20f x x x x45 7 2
= - + -^ h

 8( ) 50 14f x x xx 4 6
= - -'

(7) (a) 
3 3 3

dx
dy

dx
d

x
x

x

x dx
d

x x dx
d

x2

2

2 2

=
+

=
+ - +b ] ] ]l g g g

  
2 3 3

x

x x x

x

x
2

2

2

2

=
- +

=
-] ]g g

 157



 (b) = = = =
3

3 1 3 1
3

dx
dy

dx
d

x
x

dx
d

x x x
x

2
1 2

2-
+

+ -
- -b ]l g

.(a) ─ｳｬﾚ│ｳ ｺｷｴﾅｭ ゾ┆ ｺｲピｴ〞ｾ┆  

(8) = =
( )

dx
dy

dx
d

x

x

x

x x x x

x

x x

1 1

1 2 3

1

2
3

2

3

3 2 2

3 2

4

=
- -

- - -

-

+
2

c ^
^ ^

^m h
h h

h

(9) 
dx
dy

dx
d

x

x

x

x
x

x
x

1

1

1

1
2

1
1
2

1

2=
+

-
=

+

+ - -e ^
^ ^

o h
h h

  =
x x

x x

x x2 1

1 1

2 1

2
2 2=

+

+ - -

+^
^ ^

^h
h h

h
  =

x x 1

1
2

+^ h
( ) ( ) ( ) ( ) ( )

dx
d

uv u v v u0 0 0 0 5 2 1 3 13= + = + - - =' '] ] ] ]g g g g x م  0=  ﾐ┋ダ  (a)  (10)

( )

( ) ( ) ( ) ( )( )
dx
d

v
u

v

v u u v

0

0 0 0 0

1

1 3 5 2
72 2=

-
=

- - - -
=-

' 'b ] ]] ]l g gg g
6 @ x م  0=  ﾐ┋ダ  (b)  

( )

( ) ( ) ( ) ( ) ( )( )
dx
d
u
v

u

u v v u

0

0 0 0 0
5

5 2 1 3
25
7

2 2=
- -

=
- -

=
' 'a ]] ]k gg g
5 ? x م  0=  ﾐ┋ダ  (c)  

( ) ( ) ( )
dx
d
v u v u7 2 7 0 2 0 7 2 2 3 20- = - = - - =' '] ]g g x م  0=  ﾐ┋ダ  (d)  

(11) ( ) ; (1) ; 23 1 4 4f x x f y x2
== + = -' '

(12) ( )y x x3 2='

  y 2 12- ='] g
:┕┎ ┍ｾ│ﾏｴヂ┆ ل ,2 8- -^ h ﾔｸダ ギﾎ│ｳ ｳﾒ┎ ﾔ┇┖┐ 12 ﾗｴ┇┇│ｳ ギﾍ ━┗┆  

y

x

  ｻｴ┋┗ﾚ│ｳ ﾓ┑ﾊ┆ ゾ┆ ゾグｴボｾ│ｳ y x12 16= +  ┐ｩ y x12 2 8= + -] g  

.16 ┑┎ ｻｳﾏｴヱ│ｳ ﾓ┑ﾊ┆ ゾ┆ ゾグｴボｾ│ｳ┐ 3
4
-  ┑┎  

(13) ( )
4

; (2)
3216
64 2

1
f x

x
f

x
2 2

=
-

=-=
+

-
' '^ h

22
1

y x=- +  :ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆  

2 3y x= -  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  

158



(14) 
1
4
: 2

: 2
( )f x

x

x x
x

2

2

1

H+
=' *

, : f3 3- '^ h  ─ｴﾆ┆  

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

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

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

(15) (d) (16) (c)

2-4 ┈ْ lﾔ┇ｽ  ｺ┗ﾂ┃ﾂ┇│ｳ ─ｳ┐ﾐ│ｳ ｻｴボｾﾞ┆

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) 2 2sin tan cos secdx
d

x x x x2- = -] g

(2) 4 4sin sin sindx
d

x x dx
d

x dx
d

x x dx
d

x2 2 2
- = - +] ] ] ] ]g g g g g: D

  0 cos sinx x x x22
= - + ] ]g g5 ?

  x x xcos sinx22= - -

(3) cot
cot

cot

cot cot cot cot

dx
d

x
x

x

x dx
d

x x dx
d

x

1 1

1 1
2+

=
+

+ - +` ]
] ] ] ]j g

g g g g

  
cot

cot csc cot csc

x

x x x x

1

1
2

2 2

=
+

+ - - -]] ] ] ]gg g g g

  
cot

csc

x

x

1
2

2

+
=- ] g

(4) =
sin
cos

sin

sin cos cos sin

dx
d

x
x

x

x dx
d

x x dx
d

x

1 1

1 1
2+ +

+ - +` ]
] ] ] ]j g

g g g g

  
sin co cos

sin

sin s

x

x x x x

1

1
2=

+

+ - -]] ] ] ]gg g g g

  
sin

sin sin cos

sin

sin

x

x x x

x

x

1 1

1
2

2 2

2=
+

- - -
=

+

- +] ]^g g h

  sin x1
1

=-
+

(5) =( )
( )

'
tantan

y x
x

x dx
d

x x dx
d

x

2

-] g

 159



  =
sec tan

x

x x x
2

2
-

  'y
4

4

4
2 1 8 16π
π

π
π

π
2

2

2=
-
=

-b
b
^l
l
h

.0 ┑┎ ﾗｴ┇┇│ｳ ギﾍ ━┗┆ لx 0=  ﾐ┋ダ 0 └┐ｴﾚｽ cos cos tandx
d

x x x
1 1

=a k  (6)

.0 ┑┎ ﾗｴ┇┇│ｳ ギﾍ ━┗┆ لx 0=  ﾐ┋ダ 0 └┐ｴﾚｽ cos sin
dx
d

x x=-  

(7) ( )' csc coty x
dx
d

x x1 2= + +^ h
  csc cot cscx x x0 2 2= + - + -] ^g h
  csc cot cscx x x2 2= - -

 ' csc cot cscy
4

2
4 4 4

π π π π2= - -b l
  

2
( )2 2 1 2= - -^ ^h h

  2 2 4=- - =-

,P 4 4
πb l ﾔｸダ ギﾎ│ｳ ｳﾒ┎ ﾔ┇┖┐ 4-  ﾗｴ┇┇│ｳ ギﾍ ━┗┆  

y x4 4π=- + +  ┐ｩ y x4 4 4
π

=- - +b l  :┕┎ ｺ│ﾏｴヂ┇│ｳ  

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

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

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

2-5 ┈ْ lﾔ┇ｽ  ｺ┃ﾚ┃ﾚ│ｳ ｹﾐダｴペ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) ( ) ( ) ( ) ( )(6 )' 'f g x x x x xf g g 2 12% := = ='_ ^i h
(2) ( )'f g x

x
x

x

x

1

1
2

1

2

2
2

2
2

% #=

+

=

+

_ _ _i i i
(3) ( )'f g x x x x1510 15015 14 29

% #= =_ _ _i i i
(4) 

2
( ) ( ) ( ) ( )( )'f g gf g 1 1 1 5 1 2

1
2
5

:% #= = =' '^ ^h h
(5) ( ) 4

1

4

4

4

;' 'f g x
x

x
f g

cos

sin

cos

sin
1
2

1
2

1
2

2
5π

π π π
π

π π π3 3
% %# # #= + = + = + =

J

L

K
KK^ a ^ a `

` f
N

P

O
OOh k h k j
j p

160



(6) ( )
( )

( )
; ( )' 'f g x

x x

x x
x f g

10 1 1

2 10 1 1
20 1 0 0

2 2 2

2 2

% %#=
+ + +

- + + +
+ =^ ^

^ ^ ^h h
h h h

(7) (a) 
dx
dy

du
dy

dx
du

#=

  ( )sinu 6= -] g
  sin sinu x6 6 6 2=- =- +] g
 (b) 

dx
dy

u x x x15 6 90 3 12 2 2
# #= = +^ h

(8) 2
3

2
3

sincosdt
ds

t t4
7

4
7

# #
π π ππ

= -a ak k
(9) 2 2 2tan secdx

dy
dx
d

x x x x dx
d

x x3 2 3 3
= - = - -] ] ]g g g5 ?

  2 2 3 2 3 2sec secx x x x x x2 3 2 2 2 3
= - - = - -] ] ] ]g g g g5 ?

(10) sin cos
dx
dy

dx
d

x x
dx
d

x3 1 3 1 3 1= + = + +] ] ]g g g5 ?

  ( )cos cosx x3 1 3 3 13= + = +] ]g g5 ?

(11) tan sec sec sec tan
dx
dy

x x x x2 2
#= + +x^ ^h h

(12) 
( )

dx
dy

x
x

x

x x

x

x
2 1

1

1

1 1

1

4 1
2 3=

+

-

+

+ - +
=

+

-a ^c ^k h m h
(13) 

1-
( ) ( ) ( )

dx
dy

dx
d

x x
dx
d

x1 6 3
2
1 6 1 63

2
3
2

= - = - -
c m

  ( )( )x3
2
6 1 6 3

1
= - -

-

  ( )x4 1 6 3
1

=- -
-

(14) dx
dy

dx
d

x

x

1
2

=
+

c m

  
x

x dx
d

x x dx
d

x

1

1 1

2 2

2 2

=
+

+ - +

_
_ ] _

i
i g i

  
1

1
2 1

1

1

1
2 1

1
21

x

x x
x dx

d
x

x

x x
x

x
1

2

2
2

2

2

2
2

=
+

+ -
+

+

=
+

+ -
+

^ ] c ] c ]h g m g m g

  
3

x x

x x
x

1 1

1
1

2 2

2 2
2

=
+ +

+ -
= +

-
2] _

] ]g i
g g

sin cos sina a a2 2=  ｺボｷｴゲｾ┇│ｳ ｹﾔ┗ﾍ┚ｳ ｹ┑ゲﾎ│ｳ ┕ピ ┄ﾐﾎｾﾚｽ  (15)

 3 2sindx
dy

dx
d

x2
= -]^ gh

  sin sin sin cosx dx
d

x x x dx
d

x2 3 2 3 2 2 3 2 3 2 3 2= - - = - - -] ] ] ] ]g g g g g
  sin cos sin cosx x x x2 3 2 3 2 3 6 3 2 3 2= - - = - -] ] ] ] ]g g g g g
 161



(16) (a) ( ) ; ( )f x
x

x
f

5
2 3

2
2

=
+

=' '

xy 3
2

3
5

= +  :┕┎ ( , )2 3  ｺゲボ┋│ｳ ﾐ┋ダ ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆     

y x2
3

6=- +  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  (b)  

(17)  (a) ( )'g x x x24 12 3 7
= +^ h

    ( )'g 0 0=

y 1=  :┕┎ ( , )0 1  ｺゲボ┋│ｳ ﾐ┋ダ ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆     

x 0=  :┅ジｴ┋│ｳ ─ﾏｴヂ┆  (b)  

 ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

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

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

2-6 ┈ْ lﾔ┇ｽ  ┕┋┇ヴ│ｳ プｴボｾﾝ┞ｳ┐ ｴ┗┃ヂ│ｳ ｶｽﾔ│ｳ ｻｳﾑ ｻｴボｾﾞ┇│ｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

(1) ; ;
dx
dy

x x x
dx

d y
x x

dx

d y
x8 3 32 24 6 2 48 63 2

2

2
2

3

3

= - + - = - + = -

(2) ; ;
dx
dy

x x
dx

d y
x x

dx

d y
x6 12 125 4 20 604 2

2

2
3

3

3
2

=- + - =- + =- +

(3) 
( )

;
( ) ( )

;
dx
dy

x dx

d y

x dx

d y

x2

3

2 2

6 18
2 2

2

3 3

3

4=
-

-
=

-
=

-

-

(4) ; ;sincos cos
dx
dy

x
dx

d y
x

dx

d y
x2 2 2 24 82

2

3

3

= =- =-

(5) ; ;sin sincos
dx
dy

x
dx

d y
x

dx

d y
x4 4 64 44 162

2

3

3

=- =- =

(6) ; ;sin cos cos sin cos sin sin cos
dx
dy

x x
dx

d y
x x

dx

d y
x x x x2 2 2 4 42

2
2 2

3

3

= = - =- -

(7) ;
( ) ( )

dx
dy x x

dx

d y

y yy y
y y x y x4

2
2 2 2 2

2

2

2 3

2 2

=
+

=
+

=
- +

=
- +l

(8) ; ;
( )

ydy dy dx
dx
dy

y dx

d y

y
2 4 2 4 2 4

1 2
2

2

3- = =
-

=
-

-

(9) 3
2

; ;3
2

x
y

x y y
dx
dy

dx

d y

x y

x y

3
03

1
3

3
1

2

2

3
4
3
1

3
2

3
2

1
+ = =- =

+- -
l ` j

162



(10) 2 2 2 2 0 ;' ' 'x y xy yy y 5=+ + - =

5 7y x= -  :ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆  

1
5
17

y x5=- +  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  

(11) 5
6

'y =-

5 5y x
6 6

=- -  :ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆  

y x6
5

6
5

= +  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  

(12) 2'y =-
π

2y x
π

π=- +  :ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆  

2
2
2

y x
π

π

π
= + -  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  

(13) ' cos siny A x B x= -

  '' sin cosy A x B x=- -

  2
1
; 02 2'' sin cos siny y A x B x x A B(- =- - = =- =

(14) ;
tan

sin sec sin tan
dx
dy

x

x x x x
y x

1
12=

+

- + -
=- +^

^
h

h

(15) 
1

( ) ; ( )
2 4

3
f x

x x
f x

x x2

-
= =' ''

  4 ( ) 3 ( )
3 3

0x f x f x
x x

2
- = - =''

(16) ( )
1

; ( )
1

3 1
; ( )

1

12 2 24
f x

x

x
f x

x

x
f x

x

x x
2 2 2 3

2

2 4

2

= = =
+

- -

+

-
' '' '''^ ^

^
^
^

h h
h

h
h

  1 ( ) ( )
1

24 24 36 12 12 12
06 ( ) 6x f x x f x

x

x x x x x x
xf2

2 3

3 3 3
+ - - - +

- - - =
-

=''' '' '^ ^h h

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

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

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

ｺ┗┊ｴﾂ│ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ

(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

 163



(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
:━┖ﾐｷ ━ﾉ  

 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

-

-
= - =  :┓┃ダ ━ヱﾊ┊ x 3=  ﾐ┋ダ     

y x
3

2
3= -  ┐ｩ ( )y x

3

2
3 3= - +  :ﾗｴ┇┇│ｳ ギﾍ     

y x2
3

2
5 3

=- +  ┐ｩ ( )y x2
3

3 3=- - +  :(┅ジｴ┋│ｳ) └ﾏ┑┇ヂ│ｳ ギﾎ│ｳ  (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= + - = + - =  :┓┃ダ ━ヱﾊ┊ x 2

π
=  ﾐ┋ダ     

   ( )( )
π

cotcsc csc
dx
dy

1 2 1 0 12 2 2 2
π π2

=- + =- + =-

y x 2 2
π
+=- +  ┐ｩ y x 21 2

π
=- - +` j  :ﾗｴ┇┇│ｳ ギﾍ     
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y x 2 2
π

= - +  ┐ｩ π
y x1 2 2= - +` j  :(┅ジｴ┋│ｳ) └ﾏ┑┇ヂ│ｳ ギﾎ│ｳ  (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 =  ﾐ┋ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ ﾔ┗ド 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=- +  :ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆  

2 2
1

y x
1

= +  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  

ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ

x 2=  ﾐ┋ダ لx 3=  ┐ｩ x 2=  ┓┃ダ ━ヱﾊ┋ピ ل x x5 6 02
- + - =  ｳﾑｭ ｻｴ┋┗ﾚ│ｳ ﾓ┑ﾊ┆ ゾ┆ ｺ│ｳﾐ│ｳ ┓┋ﾊ┋┆ ゾグｴボｾ┖  (1)

1- =  ━┗┇│ｳ x 3=  ﾐ┋ダ 1ل =  ━┗┇│ｳ  

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

( ) ( )v t s t t t3 62
= = -'  :ｺ┏ﾆｾ┇│ｳ ｺダﾔﾚ│ｳ  

 ( ) 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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┈┑〞┖ ,0 0^ h ｺゲボ┋│ｳ ﾐ┋ダ ل
dx
dy

y2 4
1

=
-

yل  4= yل  0=  ガｴボ┋│ｳ ﾐ┋ダ ｻｳﾏｴヱ│ｳ ﾓ┑ﾊ┆ ゾ┆ ｺ│ｳﾐ│ｳ ┓┋ﾊ┋┆ ゾグｴボｾ┖  (4)

. 4
1
=  ━┗┇│ｳ ┈┑〞┖ ,0 4^ h ｺゲボ┋│ｳ ﾐ┋ダ ل 4

1
- =  ━┗┇│ｳ  

(5) ,
dx
du

x

x
du
dy

u

u

3 2

2

1

4
2 3

2 2 2=

+

=
+^ ^h h

:ｺ┃ﾚ┃ﾚ│ｳ ｹﾐダｴペ ┄ｳﾐﾎｾﾙｴｷ 
dx
du

u

x

3

2
2=  └ｩ  

 
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=  :ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆  

2
1

y x 8
5π

=- +  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  

1b x 0`= =  ﾐ┋ダ ｺ┃ヱｾ┆ g ｺ│ｳﾐ│ｳ  (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=  ﾐ┋ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ ﾔ┗ド 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 ｺゲボ┊ ┓│ｭ A ｺゲボ┊ ┉┆ ｦｳﾔﾊヱ│ｳ ┕ピ ┅┗ボｾﾚ┆ ギﾎｷ ﾓｴﾙ ｳﾑｭ ┉〞┇┆ ｼペ┐ ━ペｪｷ D ゾペ┑┇│ｳ ┓│ｭ ─┑ヰ┑│ｳ ベｱｴﾚ│ｳ ゾ┗ゲｾﾚ┖  

 ｺボ┗ペﾏ 83 ┕│ｳ┑ﾊｷ ━ヱ┗ピ D ┓│ｭ C ┉┆ ﾐｸヂ┇│ｳ ベ┖ﾔゲ│ｳ ┓┃ダ ﾔ┗ﾚ┖ ┅ﾁ ل(B ｺゲボ┊ ┉ダ km30  ﾐヂｸｽ ┕ｾ│ｳ) ┕┃┆ﾔ│ｳ ベ┖ﾔゲ│ｳ ┓┃ダ
.ｹﾖｱｴﾆ│ｳ ┓┃ダ ─┑ヱﾊ│ｳ ゾ┗ゲｾﾚ┖┐ ｺボ┗ペﾏ 85 ┉┆ ━ペｩ ┕│ｴｾ│ｴｷ┐

(10) 
dx
dy x y

x y

2

5 5

5
4=-

-

+

(11) 
dx
dy

x
y
2 4
2 3

=-
-

-

2
11
- =  ━┗┇│ｳ  

11
2

11
46

y x= -  :┅ジｴ┋│ｳ ｺ│ﾏｴヂ┆  

(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
#= + =  ┈ｮピ 3t =  ┈ｴ〝 ｳﾑｭ  (a)  

0.24dt
dc

t 3
=

=
 :ﾈｸヱ┖ ﾔ┗バｾ│ｳ ─ﾐヂ┆     

 dt
dc

 ｹﾓｴﾝｭ ┈┚ ﾐ┖ｳﾖｾ┖ ┑┎┐ ┈┑┗┃┆ ┉┆ ｦﾖﾅ 0.24 ┑┎ ┈┑ｷﾔ〞│ｳ ﾐ┗ﾚ〝ｩ ─┐┚ ｻｳ┑┋ﾙ 3 ﾓ┐ﾔ┆ ﾐヂｷ ﾔ┗バｾ│ｳ ─ﾐヂ┆ ┈ｭ     

.ｺｸﾅ┑┆
t 7=  ┓┃ダ ━ヱﾊ┊ 3.1 0.1t8 2

= +  ┕│ｴｾ│ｴｷ┐ p 8=  ┈ｩ ┕┋ヂ┖ 8 000 ┈ｴ〞ﾚ│ｳ ﾏﾐダ  (b)  

0.dt
dc

8
t 7
=

=
    

.┈┑┗┃┆ ┉┆ ｦﾖﾅ 0.8 ┑┎ 8 000 ┈ｴ〞ﾙ ﾏﾐヂ│ ｻｳ┑┋ﾙ 7 ﾓ┐ﾔ┆ ﾐヂｷ ﾔ┗バｾ│ｳ ─ﾐヂ┆ ┈ｭ     

.ｺ│ｳﾐ│ｳ ┓┋ﾊ┋┆ ┓┃ダ ｺゲボ┊ ( , 9 )A t t2-  ┉〞ｾ│  (13)

 2' ty =-
A

92ty x t2=- + +  : A ﾐ┋ダ ﾗｴ┇┇│ｳ ｺ│ﾏｴヂ┆  

912 2 (1)t t2=- + +  ｴ┆ﾐ┋ダ ( , )1 12  ｺゲボ┋│ｴｷ ﾗｴ┇┇│ｳ ｳﾒ┎ ﾔ┇┖  

 9 14 0tt2 - =+

 2 3t t 02
- - =

 1 ,t t 3=- =

.( , )1 12  ｺゲボ┋│ｴｷ ┈ｴﾙｴ┇┆ ﾔ┇┖  
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3-1 ┈ْ lﾔ┇ｽ  ─ｳ┐ﾐ┃│ (┒ﾔバヱ│ｳ/┓┇ズヂ│ｳ) ┒┑ヱボ│ｳ ┅┗ボ│ｳ

ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ
.┒ﾔバヰ ┅┗ペ ﾐﾅ┑ｽ ├ ل 0 ,5^ h ﾐ┋ダ ｺボ┃ゲ┆ ┓┇ズダ ｺ┇┗ペ  (1)

,0 1-^ h ﾐ┋ダ ｺボ┃ゲ┆ ┒ﾔバヰ ｺ┇┗ペ ل ,1 2^ h ﾐ┋ダ ｺボ┃ゲ┆ ┓┇ズダ ｺ┇┗ペ  (2)

x c= 2  ﾐ┋ダ ┒ﾔバヱ│ｳ ｺ┇┗ボ│ｳ┐ x b=  ﾐ┋ダ ┓┇ズヂ│ｳ ｺ┇┗ボ│ｳ  (3)

.┈ｴｽﾏ┑ﾅ┑┆ ┒ﾔバヱ│ｳ┐ ┓┇ズヂ│ｳ ┉┗ｾ┇┗ボ│ｳ ｴｾ┃〝 ｳًﾑｭ ل ,ba6 @ ｹﾔｾブ│ｳ ┓┃ダ ｺ┃ヱｾ┆ f ┈┚ ┒┑ヱボ│ｳ ｺ┇┗ボ│ｳ ｺ┖ﾔズ┊ ベｸゲｽ  

.ｺ┃ヱｾ┆ ﾔ┗ド ｺ│ｳﾐ│ｳ ┈┚ ┒┑ヱボ│ｳ ｺ┇┗ボ│ｳ ｺ┖ﾔズ┊ ベｸゲｽ ├ ل┒ﾔバヰ ┐ｩ ┓┇ズダ ｺ┇┗ペ ﾐﾅ┑ｽ ├  (4)

.ｺ┃ヱｾ┆ ﾔ┗ド ｺ│ｳﾐ│ｳ ┈┚ ┒┑ヱボ│ｳ ｺ┇┗ボ│ｳ ｺ┖ﾔズ┊ ベｸゲｽ ├ لx a=  ﾐ┋ダ ┒ﾔバヰ ｺ┇┗ペ┐ x c=  ﾐ┋ダ ┓┇ズダ ｺ┇┗ペ  (5)

.ｺボ┃バ┆ ｹﾔｾピ ┓┃ダ ｺ┃ヱｾ┆ ﾔ┗ド ｺ│ｳﾐ│ｳ ┈┚ ┒┑ヱボ│ｳ ｺ┇┗ボ│ｳ ｺ┖ﾔズ┊ ベｸゲｽ ├ لx c=  ﾐ┋ダ ┒ﾔバヰ ｺ┇┗ペ┐ x a=  ﾐ┋ダ ┓┇ズダ ｺ┇┗ペ  (6)

,3
4
27
32

-a k ل( , )0 0  :ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  (7)

( , )2 2  :ｺﾅﾔﾊ│ｳ ｺゲボ┋│ｳ  (8)

,1 4^ h ل( , )0 3  :ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  (9)

1 ┕┎ ｺボ┃ゲ┆ ┒ﾔバヰ ｺ┇┗ペ┐ 9 ┕┎ ﾐ┋ダ ｺボ┃ゲ┆ ┓┇ズダ ｺ┇┗ペ  (10)

ｴًｸ┖ﾔボｽ .1 515-  ┕┎ ｺボ┃ゲ┆ ┒ﾔバヰ ｺ┇┗ペ┐ ｴًｸ┖ﾔボｽ 1.933 ┕┎ ｺボ┃ゲ┆ ┓┇ズダ ｺ┇┗ペ  (11)

2
1
-  ┕┎ ｺボ┃ゲ┆ ┒ﾔバヰ ｺ┇┗ペ┐ 0 ┕┎ ｺボ┃ゲ┆ ┓┇ズダ ｺ┇┗ペ  (12)

0 ┕┎ ｺボ┃ゲ┆ ┒ﾔバヰ ｺ┇┗ペ┐ 2 ┕┎ ｺボ┃ゲ┆ ┓┇ズダ ｺ┇┗ペ  (13)

1 ┕┎ ｺボ┃ゲ┆ ┒ﾔバヰ ｺ┇┗ペ┐ 
3
2 3

 ┕┎ ｺボ┃ゲ┆ ┓┇ズダ ｺ┇┗ペ  (14)

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(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 ┈ْ lﾔ┇ｽ  ─ｳ┐ﾐ│ｳ ｀ペｴ┋ｽ┐ ﾐ┖ｳﾖｽ

ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

,0 1^ h ｹﾔｾブ│ｳ ┓┃ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ┐ ,0 16 @ ｹﾔｾブ│ｳ ┓┃ダ ｺ┃ヱｾ┆ f  (1)

2 2 1
2 ( 1)

; 2
1

c c+ =
- -

=  
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1,20 , 1 ,-^ ^h h ┉┗ｾゲボ┋│ｴｷ ﾓｴ┇│ｳ ゾグｴボ│ｳ └ﾕｳ┑┖ 2
1

x =  ﾐ┋ダ f ｺ│ｳﾐ│ｳ ┓┋ﾊ┋┇│ ﾗｴ┇┆ ﾐﾅ┑┖  

2
1
, 2a k ｹﾔｾブ│ｳ ┓┃ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ┐ 2

1
, 2: D ｹﾔｾブ│ｳ ┓┃ダ ｺ┃ヱｾ┆ f  (2)

1
1

; 10
c

c2- = =  

 ﾓ┑ﾊ┆ └ﾕｳ┑┖ ｴヴً┖ｩ┐ 2
1
, 2
5

2 , 2
5

,a ak k ┉┗ｾゲボ┋│ｴｷ ﾓｴ┇│ｳ ゾグｴボ│ｳ └ﾕｳ┑┖ x 1=  ﾐ┋ダ f ｺ│ｳﾐ│ｳ ┓┋ﾊ┋┇│ ﾗｴ┇┆ ﾐﾅ┑┖  

.ｻｴ┋┗ﾚ│ｳ

2
5
, 3a k ｹﾔｾブ│ｳ ┓┃ダ ｺヱペｴ┋ｾ┆┐ , 2

5
3-a k ｹﾔｾブ│ｳ ┓┃ダ ｹﾐ┖ｳﾖｾ┆  (3)

0 ,6^ h ｹﾔｾブ│ｳ ┓┃ダ ｺヱペｴ┋ｾ┆┐ ,03-^ h ل 6 ,3^ h ┉┗ｽﾔｾブ│ｳ ┉┆ ━〝 ┓┃ダ ｹﾐ┖ｳﾖｾ┆  (4)

,03-^ h ｹﾔｾブ│ｳ ┓┃ダ ｹﾐ┖ｳﾖｾ┆┐ ,0 3^ h ｹﾔｾブ│ｳ ┓┃ダ ｺヱペｴ┋ｾ┆  (5)

2 ,2-^ h ｹﾔｾブ│ｳ ┓┃ダ ｺヱペｴ┋ｾ┆┐ , 23- -^ h ل ,2 3^ h ┉┗ｽﾔｾブ│ｳ ┉┆ ━〝 ┓┃ダ ｹﾐ┖ｳﾖｾ┆  (6)

, 13- -^ h ل 0 ,1^ h ┉┗ｽﾔｾブ│ｳ ┉┆ ━〝 ┓┃ダ ｺヱペｴ┋ｾ┆┐ 1,0-^ h ل 1,3^ h ┉┗ｽﾔｾブ│ｳ ┉┆ ━〝 ┓┃ダ ｹﾐ┖ｳﾖｾ┆  (7)

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

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

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

3-3 ┈ْ lﾔ┇ｽ  f  ｺ│ｳﾐ│ｳ ┓┋ﾊ┋┇ｷ f '' ｺ┗┊ｴﾂ│ｳ ｺボｾﾞ┇│ｳ┐ f ' ┓│┐┚ｳ ｺボｾﾞ┇│ｳ ギｷﾓ

ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

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

, ,, 4 162 20^ ^h h :┕┎ ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ ,23-^ h 2 ,4^ h 4,3^ h
f ' ｹﾓｴﾝｭ + + - - + +

f ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 32 4

 

(2) 20f =  :┕┎ ｺ┗┃ﾊ┇│ｳ ┓┇ズヂ│ｳ ｺ┇┗ボ│ｳ  

( )f 4 16=  :┕┎ ｺ┗┃ﾊ┇│ｳ ┒ﾔバヱ│ｳ ｺ┇┗ボ│ｳ  

2 ,4^ h ｹﾔｾブ│ｳ ┓┃ダ ｀ペｴ┋ｾｽ┐ 4,3^ h ｹﾔｾブ│ｳ┐ ,23-^ h ｹﾔｾブ│ｳ ┓┃ダ ﾐ┖ｳﾖｾｽ ｺ│ｳﾐ│ｳ  
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(2) ( )g x x x x x6 12 6 22
=- + =- -' ^ h

,, ,0 3 2 5-^ ^h h :┕┎ ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ ,03-^ h 0 ,2^ h 2 ,3^ h
g ' ｹﾓｴﾝｭ - - + + - -

g ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 30 2

 

(2)g 5=  :┕┎ ｺ┗┃ﾊ┇│ｳ ┓┇ズヂ│ｳ ｺ┇┗ボ│ｳ  

( )0 3g =-  :┕┎ ｺ┗┃ﾊ┇│ｳ ┒ﾔバヱ│ｳ ｺ┇┗ボ│ｳ  

. 2 ,3^ h ｹﾔｾブ│ｳ┐ ,03-^ h ｹﾔｾブ│ｳ ┓┃ダ ｀ペｴ┋ｾｽ┐ 0 ,2^ h ｹﾔｾブ│ｳ ┓┃ダ ﾐ┖ｳﾖｾｽ ｺ│ｳﾐ│ｳ  

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

, ,, , ,2 1 1 0 0 1- -^ ^ ^h h h :┕┎ ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ , 23- -^ h ,2 1- -^ h ,1 0-^ h ,0 3^ h
h ' ｹﾓｴﾝｭ + + - - + + - -

h ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 0 32- 1-

 

( 2) (0)1 , 1h h- = =  :┕┎ ｺ┗┃ﾊ┇│ｳ ┓┇ズヂ│ｳ ｺ┇┗ボ│ｳ  

( ) 01h - =  :┕┎ ｺ┗┃ﾊ┇│ｳ ┒ﾔバヱ│ｳ ｺ┇┗ボ│ｳ  

0 ,3^ h ｹﾔｾブ│ｳ┐ 2 , 1- -^ h ｹﾔｾブ│ｳ ┓┃ダ ｀ペｴ┋ｾｽ┐ 1,0-^ h ｹﾔｾブ│ｳ┐ , 23- -^ h ｹﾔｾブ│ｳ ┓┃ダ ﾐ┖ｳﾖｾｽ ｺ│ｳﾐ│ｳ  

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

1, , 1, 17- -^ ^h h :┕┎ ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ , 13- -^ h ,1 1-^ h ,1 3^ h
g' ｹﾓｴﾝｭ - - - - + +

g ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 1- 31
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( ) 1g 1 =-  :┕┎ ｺ┗┃ﾊ┇│ｳ ┒ﾔバヱ│ｳ ｺ┇┗ボ│ｳ  

,13-^ h ｹﾔｾブ│ｳ ┓┃ダ ｀ペｴ┋ｾｽ┐ ,1 3^ h ｹﾔｾブ│ｳ ┓┃ダ ﾐ┖ｳﾖｾｽ ｺ│ｳﾐ│ｳ  

(5) ( )
:

:
h x x

x x

x x
2 1

1 1

3 1

1

H
= - - =

+

- +
(

1,2^ h :┕┎ ｺﾅﾔﾊ│ｳ ｺゲボ┋│ｳ  

( )h 1 2=  :┕┎ ｺ┗┃ﾊ┇│ｳ ┓┇ズヂ│ｳ ｺ┇┗ボ│ｳ  

x

y

-1 1

1

2

2

3

  ,1 3^ h ｹﾔｾブ│ｳ ┓┃ダ ｀ペｴ┋ｾｽ┐ ,13-^ h ｹﾔｾブ│ｳ ┓┃ダ ﾐ┖ｳﾖｾｽ ｺ│ｳﾐ│ｳ  

(6) ( )
( )

f x
x 2

2
2=

-

-'

.ｺﾅﾔﾉ ガｴボ┊ ├  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ ,23-^ h 2 ,3^ h
f ' ｹﾓｴﾝｭ - - - -

f ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 32

 

.┒┑ヱペ ┅┗ペ ﾐﾅ┑┖ ├  

2 ,3^ h ｹﾔｾブ│ｳ┐ ,23-^ h ｹﾔｾブ│ｳ ┓┃ダ ｀ペｴ┋ｾｽ ｺ│ｳﾐ│ｳ  

.ｺ┗┃ﾊ┆ ┓┇ズダ ｺ┇┗ペ ﾐﾅ┑┖ ├  (a)  (7)

.x 2=  ﾐ┋ダ ｺ┗┃ﾊ┇│ｳ ┒ﾔバヱ│ｳ ｺ┇┗ボ│ｳ  (b)  

:y ' ｹﾓｴﾝｭ ─┐ﾐﾅ     

ｻｳﾔｾブ│ｳ ,13-^ h ,21^ h 2 ,3^ h
y ' ｹﾓｴﾝｭ - - +

y ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 31 2

   

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

,x x3
5

1= =  ﾐ┋ダ パｴゲヂ┊ｳ ｺゲボ┊     

 171



x 2=  ﾐ┋ダ ｺ┗┃ﾊ┆ ┓┇ズダ ｺ┇┗ペ  (a)  (8)

x 4=  ﾐ┋ダ ｺ┗┃ﾊ┆ ┒ﾔバヰ ｺ┇┗ペ  (b)  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ     

ｻｳﾔｾブ│ｳ ,13-^ h ,1 2^ h ,2 4^ h ,4 3^ h
'g  ｹﾓｴﾝｭ + + - +

g ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

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. .= =
+-

=  ﾐ┋ダ パｴゲヂ┊ｳ ｺゲボ┊     

 (a, c) ┉┗ｽﾔｾブ│ｳ ┉┆ ━〝 ┓┃ダ (ｺヱペｴ┋ｾ┆ ┐ｩ) ｹﾐ┖ｳﾖｾ┆ ┈┑〞ｽ ┈ｩ ┉〞┇┖ ┉〞│┐ ｺゲボ┋│ｳ ┌ﾒ┎ ﾐ┋ダ ┕ボピｩ ﾗｴ┇┆ f ｺ│ｳﾐ┃│ ل┝ّ〝  (9)

x c=  ﾐ┋ダ ｺ┗┃ﾊ┆ ┒┑ヱペ ｺ┇┗ペ ﾐﾅ┑┖ ├┐ (c, b)┐
0x =  ﾐ┋ダ ｺ┗┃ﾊ┆ ┒ﾔバヰ ┐ｩ ┓┇ズダ ｺ┇┗ペ ├┐ (0) 0f ='  ﾀ┗ﾉ ( )f x x3=  :─ｴﾂ┆  

(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
:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ , 2
1

3-` j
2
1
,3` j

f '' ｹﾓｴﾝｭ + + - -

f ｺ│ｳﾐ│ｳ ﾔヂボｽ
┓┃ダ┚ ﾔヂボｽ ━ブﾙ┚ ﾔヂボｽ

3- 32
1

 

2
1
, 2
1` j パｴゲヂ┊├ｳ ｺゲボ┊ ل 12 , 3` j ｹﾔｾブ│ｳ ┓┃ダ ━ブﾙ┚ ｳﾔًヂボ┆┐ , 2

1
3-` j ｹﾔｾブ│ｳ ┓┃ダ ┓┃ダ┚ ｳﾔًヂボ┆ ┈┑〞┖ f ｺ│ｳﾐ│ｳ ┈ｴ┗ｷ  

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

  ( ) 42''g x x= -

  (2) 0 , (2)
25
3''g g= =-
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:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ ,23-^ h 2 ,3^ h
''g  ｹﾓｴﾝｭ - - + +

g ｺ│ｳﾐ│ｳ ﾔヂボｽ
━ブﾙ┚ ﾔヂボｽ ━ダ┚ ﾔヂボｽ

3- 32

  

,2 3
25

-a k パｴゲヂ┊├ｳ ｺゲボ┊ ل ,23-^ h ｹﾔｾブ│ｳ ┓┃ダ ━ブﾙ┚ ｳﾔًヂボ┆┐ 2 ,3^ h ｹﾔｾブ│ｳ ┓┃ダ ┓┃ダ┚ ｳﾔًヂボ┆ ┈┑〞┖ f ｺ│ｳﾐ│ｳ ┈ｴ┗ｷ  

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

  ( ) 12f x x2=-''

.(0 ┕ｸ┊ｴﾅ ┓┃ダ ━ブﾙ┚ ﾔヂボ┆ f ┈ｴ┗ｷ) 0 ┕ｸ┊ｴﾅ ┓┃ダ ┌ﾔヂボｽ ﾔ┗バ┖ ├ f ┈ｴ┗ｷ ┉〞│┐ 0x =  ﾐ┋ダ ( ) 0f x =''  

.パｴゲヂ┊ｳ ｺゲボ┊ ┍│ ﾘ┗│ f ┓┋ﾊ┋┆   `  

(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=- =  :┓┃ダ ━ヱﾊ┊ (2) (1)ل ┉┆  

  , ,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 =-  :┓┃ダ ━ヱﾊ┊ (1) ┕ピ カ┖┑ヂｾ│ｴｷ┐  

  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=  ﾐ┋ダ 2 ｺ┗┃ﾊ┆ ┒ﾔバヰ ｺ┇┗ペ f ｺ│ｳﾐ┃│ ┈┑〞ｾピ  

(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=  ﾐ┋ダ 0 ｺ┗┃ﾊ┆ ┓┇ズダ ｺ┇┗ペ f ｺ│ｳﾐ┃│  

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

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

,x x3 3= =-  ┉┆ ━〝 ﾐ┋ダ 81-  ｺ┗┃ﾊ┆ ┒ﾔバヰ ｺ┇┗ペ f ｺ│ｳﾐ┃│  

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ
(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 ┈ْ lﾔ┇ｽ  ﾏ┐ﾐﾊ│ｳ ｻｳﾔ┗ﾂ〝 ─ｳ┐ﾏ ┈ｴ┗ｷ ┅ﾙﾓ

ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

, f3 3- =^ h  ─ｴﾆ┆  (1), f3 3- =^ h  ─ｴﾆ┆  (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- -
 ｴ┏│ｴﾆ┆ ﾏ┐ﾐﾊ│ｳ ｹﾔ┗ﾂ〝 ｺ│ｳﾏ f `  (3)

:ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ ﾐﾅ┑┊  

.ｴ┏│ｴﾆ┆ ┓┃ダ プｴボｾﾝ┝│ ｺ┃ｷｴペ ﾏ┐ﾐﾉ ｹﾔ┗ﾂ〝 ｺ│ｳﾏ  f  

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

 ( ) ;0 3
2

f x x x2(= = =-'   ゾヴ┊
 f( ) , ,1 3

2
( , ) , 3

2
27
229

f 2 27
229

2 1`=- - = - -a ak k :ｺﾅﾔﾉ ガｴボ┊

ｻｳﾔｾブ│ｳ , 3
2

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

f ' ｹﾓｴﾝｭ + + - - + +

f ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 2 33
2
-

 ( )f x x 46= -''

 ( ) 0 3
2

f x x(= =''

ｻｳﾔｾブ│ｳ ,
2
33-a k 2

,3 3
a k

f '' ｹﾓｴﾝｭ - - + +

ﾔヂボｾ│ｳ

3- 33
2

3
2

27
101

f =` j 3 ل 
2
, 27
101

I` j :パｴゲヂ┊ｳ ｺゲボ┊  

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- -
 ｴ┏│ｴﾆ┆ ﾏ┐ﾐﾊ│ｳ ｹﾔ┗ﾂ〝 ｺ│ｳﾏ g `  (4)

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

(0 ,5) , (2 ,1) , ( 2 ,1)-  :ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ , 23- -^ h ,2 0-^ h ,0 2^ h ,2 3^ h
'g  ｹﾓｴﾝｭ - - + + - - + +

g ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 2 32- 0

 

 ( )''g x x 43 2= -

3
2 3

, 9
25

, 3
2 3

, 9
25

-c cm m :パｴゲヂ┊├ｳ ガｴボ┊  

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- -
 ｴ┏│ｴﾆ┆ ﾏ┐ﾐﾊ│ｳ ｹﾔ┗ﾂ〝 ｺ│ｳﾏ h `  (5)

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

( , ) , ( , ) , (2 ,8)2 8 0 8- -  :ｺﾅﾔﾊ│ｳ ガｴボ┋│ｳ  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  

ｻｳﾔｾブ│ｳ , 23- -^ h ,2 0-^ h ,0 2^ h ,2 3^ h
'h  ｹﾓｴﾝｭ + + - - + + - -

h ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 2 32- 0

 

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

3
2 3

, 9
8

, 3
2 3

, 9
8

-c cm m :パｴゲヂ┊├ｳ ガｴボ┊  
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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- -
 ｴ┏│ｴﾆ┆ ﾏ┐ﾐﾊ│ｳ ｹﾔ┗ﾂ〝 ｺ│ｳﾏ f `  (6)

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

.ｺﾅﾔﾉ ガｴボ┊ ├  

.ｺヱペｴ┋ｾ┆ ｹﾏﾔゲ┆ ｺ│ｳﾏ f  

 ( )f x x6=-''

( , )0 0  :パｴゲヂ┊├ｳ ｺゲボ┊  

2

-2

y

x

 

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

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  (a)  

ｻｳﾔｾブ│ｳ , 03-^ h ,20^ h 2 ,3^ h
f ' ｹﾓｴﾝｭ + + - - + +

f ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 2 30

   

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

2 3
5

y x=- +  : (l) ｺ│ﾏｴヂ┆     
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 (c) 

0

1

1

2 3-1

-1

-2

y

x

(8) ( ) 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= =  ┓┃ダ ━ヱﾊ┊ (3) (1)ل (2)ل ┉┆  

:ﾔ┗バｾ│ｳ ─┐ﾐﾅ  (9)

ｻｳﾔｾブ│ｳ , 13- -^ h ,1 1-^ h ,1 3^ h
f ' ｹﾓｴﾝｭ - - + + - -

f ｺ│ｳﾐ│ｳ ポ┑┃ﾙ

3- 1 31-

  

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(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) 
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3-5 ┈ْ lﾔ┇ｽ  ┒┑ヱボ│ｳ ┅┗ボ│ｳ ┓┃ダ ｻｴボ┗ｸゲｽ

ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

x0 20G G  ﾀ┗ﾉ x20 - ┐ x ﾏｳﾐダ┚ｳ ┉〞ｾ│  (1)

( )f x x4 40= -'  ┅ﾁ ل ( )f x x x x x20 2 40 4002 2 2
= + - = - +^ h  :┑┎ ｴ┇┏┗ヂｷﾔ┆ ゼ┑┇ﾆ┆  (a)  

( )f 20010 = ┐  ( )f 0 400=  ┅ﾁ xل  20= ┐  x 10= ┐  x 0=  ﾐ┋ダ  ｿﾐﾊｽ  ｺ┗ピﾔゲ│ｳ  ガｴボ┋│ｳ┐  ｺﾅﾔﾊ│ｳ  ｺゲボ┋│ｳ     

10┐ 10 ﾏｳﾐダ┛│ ┉〞┇┖ ｴ┆ ﾔバヰｩ ┑┎ ┉┗ヂｷﾔ┇│ｳ ゼ┑┇ﾆ┆ ( )f 20 400= ┐
 ( )'g x

x
1
2 20

1
= -

-
 ┅ﾁ ل ( )x x xg 20= + -  ｺ│ｳﾐ│ｴｷ ﾔﾍ┘ ﾏﾐヂ┃│ ┕ヂ┗ｷﾔｾ│ｳ ﾓﾒﾆ│ｳ ゾ┆ ﾐﾉｳ┐ ﾏﾐダ ゼ┑┇ﾆ┆ ┓ゲヂ┖  (b)  

ｺ┗ピﾔゲ│ｳ  ガｴボ┋│ｳ  ┕ピ  ベ┗ペﾐｾ│ｳ  ﾐヂｷ xل  4
79

= ┐  x20 4
1

- =  ｳًﾑｭ ل  x2 20 1- =  ｴ┆ﾐ┋ダ  ｺﾅﾔﾊ│ｳ  ｺゲボ┋│ｳ  ｿﾐﾊｽ
( )g 20 20= ┐ .g 4

79
4 20 25
81

= =a k ┐ ( ) .g 20 4 470 .=  :┈ｩ ﾐﾆ┊ لｺﾅﾔﾊ│ｳ ｺゲボ┋│ｳ┐

4
1 ┐ 4
79

 ﾏｳﾐダ┚ｳ ﾐ┋ダ ┉〞┇┖ ｴ┆ ﾔｸ〝ｩ ┑┎ ゾ┇ﾆ│ｳ     

 ┈ｭ ﾀ┗ﾉ) y x36 2
= -  ｳًﾑｭ لx y 362 2

+ =  ┅ﾁ ل x0 61 1  ┈ｩ ザﾉ├┐ ﾀ┃ﾂ┇│ｳ ┕ピ ｺ┇ｱｴボ│ｳ ┕ヂ┃ケ ┓│ｭ y┐ x ﾖ┆ﾔｽ  (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

=
-

- + - =
-

-
 ｳًﾑｭ Aل  xy x x2

1
2
1
36 2

= = -  :┕┎  ｺﾉｴﾚ┇│ｳ  

 ﾔｸ〝ｩ  ┓│ｭ  ｺ┇┗ボ│ｳ  ┌ﾒ┎  ﾏ┑ヂｽ  (x 02  ┈ｭ  ﾀ┗ﾉ)  x 3 2=  ┈ｩ  ┕┋ヂ┖  ｴ┇┆  x36 2 02
- =  ﾐ┋ダ  ｺﾅﾔﾊ│ｳ  ｺゲボ┋│ｳ  ｿﾐﾊｽ

  :ｴ┋┖ﾐ│ xل  3 2=  ﾀ┗ﾉ  x3 2 61 1 │ـ   
dx
dA

01 ┐  x0 3 21 1 │ـ   
dx
dA

02  ┈ｭ  ﾀ┗ﾉ  ｺ┋〞┇┆  ｺﾉｴﾚ┆

 ┉┗ヂ┃ヴ│ｳ ｳﾐヂｷ┐ cm9 2 ┕┎ ｺ┋〞┇┇│ｳ ﾔｸ〝┚ｳ ｺﾉｴﾚ┇│ｳ لｳﾒ│ A xy 3 22
1

2
1

9
2
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 ｺ┗┇〝 ━ペｩ ｺﾅﾔﾊ│ｳ ｺゲボ┋│ｳ ﾔジｴ┋ｽ x 102 ) ِ│ـ  )'S x 02 ┐ x0 101 1 ) │ـ  )'S x 01  ┈ｭ ﾀ┗ﾉ x 10=  ﾐ┋ダ ｺﾅﾔﾊ│ｳ
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 ｺﾉｴﾚ┇│ｳ ﾔジｴ┋ｽ ｺﾅﾔﾊ│ｳ ｺゲボ┋│ｳ ┈ｮピ 2
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1.96
80

2.2
.48E 0# .=    :ｪゲﾎ│ｳ ﾜ┆ｴ┎  

. , .4 32 5 28^ h   :ｺボﾂ│ｳ ｹﾔｾピ  

S 15= ل  51 =  ｺ┖ﾔﾊ│ｳ ｻｴﾅﾓﾏ ل 16 30n 1= ｺボﾂ│ｳ ｺﾅﾓﾏ:   0.95ل   (6)

.t 2 132
2
=a    :ｺﾅﾔﾊ│ｳ ｺ┇┗ボ│ｳ  

2.132
16

.E
15

2 0643# .=    :ｪゲﾎ│ｳ ﾜ┆ｴ┎  

. , .10 159357 0643^ h   :ｺボﾂ│ｳ ｹﾔｾピ  

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

(5) (d) (6) (b) (7) (b) (8) (a)
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4-2 ┈ْ lﾔ┇ｽ  ｺ┗ｱｴヱﾉ├ｳ ヮ┐ﾔブ│ｳ ｻｳﾓｴｸｾﾍｳ

 ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ
:H 16!µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   : 16H =µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (1)

x 15= nل  25= ｺ┆┑┃ヂ┆ 1.4=σل   

1.4
15 16

3.57Z

25

.=
-

-    :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

.0 95 =  ｺボﾂ│ｳ ｺﾅﾓﾏ  

1.96 , 1.96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆┐ 1.96Z
2
=α  ┈┑〞ｾピ  

3.57 1.96 , 1.96g- -^ h :┈ｩ ｴ┇ｷ  

16!µ  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ ━ｸボ┊┐ 16µ =  :┄ﾐヂ│ｳ ヮﾔピ カピﾔ┊ :ﾓｳﾔボ│ｳ  

: 3H 00!µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   : 3H 00=µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (2)

280x = ل  49n = ｺ┆┑┃ヂ┆ 40=σل   

40
280 300

3.5Z

49

=
-

=-    :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

.0 95 =  ｺボﾂ│ｳ ｺﾅﾓﾏ  

1.96 , 1.96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆┐ .Z 1 96
2
=α  ┈┑〞ｾピ  

3.5 1.96 , 1.96g- -^ h :┈ｩ ｴ┇ｷ  

300!µ  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ ━ｸボ┊┐ 300µ =  :┄ﾐヂ│ｳ ヮﾔピ カピﾔ┊ :ﾓｳﾔボ│ｳ  

: 35H !µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   : 35H =µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ . 50n =  (a)  (3)

x 40= nل  50= ｺ┆┑┃ヂ┆ ﾔ┗ド σل      

7
40

5.0508
35

Z

50

.=
-

   :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ     

.0 95 =  ｺボﾂ│ｳ ｺﾅﾓﾏ     

1.96 , 1.96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆┐ .Z 1 96
2
=α  :┈┑〞ｾピ     

. 1.96 , 1.965 0508 g -^ h ┈ｩ ｴ┇ｷ     

: 35H !µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ ━ｸボ┊┐ : 35H =µ0  :┄ﾐヂ│ｳ ヮﾔピ カピﾔ┊ :ﾓｳﾔボ│ｳ     

: 35H !µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   : 35H =µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ ، n 20=  (b)  

x 280= n ل  20 301= ｺ┆┑┃ヂ┆ ﾔ┗ド σل      

7
40

.
35

t

0

3

2

1944.=
-

   :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ     

20 1 19- =  :ｺ┖ﾔﾊ│ｳ ｻｴﾅﾓﾏ     

.
.2 2

0 05
0 025

α
= = 0. ل  05α =  :ｺ┖┑┋ヂ┇│ｳ ┒┑ｾﾚ┆ 0.95ل :ｺボﾂ│ｳ ｺﾅﾓﾏ     

.t 2 093
2
=a  ﾐﾆ┊ t ゾ┖ﾕ┑ｾ│ｳ ─┐ﾐﾅ ┉┆     

2.093 , 2.093-^ h :─┑ｸボ│ｳ ｺボゲ┋┆     
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3.1944 , .2.093 2 093g -^ h :┈ｩ ｴ┇ｷ     

: 35H !µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ ━ｸボ┊┐ : 35H =µ0  :┄ﾐヂ│ｳ ヮﾔピ カピﾔ┊ :ﾓｳﾔボ│ｳ     

: 5H !µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   : 5H =µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (4)

.x 4 5= ل  1S = nل  100=  

1
4.5

5
5

Z

100

=
-

-=    :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

1.96 , 1.96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆ .Z 1 96
2
=a  ┈┑〞ｾピ .0 95 =  ｺボﾂ│ｳ ｺﾅﾓﾏ  

1.96 , 1.965 g- -^ h ┈ｩ ｴ┇ｷ  

: 5H !µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ ━ｸボ┊┐ : 5H =µ0  :┄ﾐヂ│ｳ ヮﾔピ カピﾔ┊ :ﾓｳﾔボ│ｳ  

:H 30!µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   : 30H =µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (5)

.x 30 3= nل  150= ل  .S 6 5=  

6.5
30.3

.
30

Z

150

0 565.=
-

   :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

.0 95 =  ｺボﾂ│ｳ ｺﾅﾓﾏ  

1.96 , 1.96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆ .Z 1 96
2
=a  ┈┑〞ｾピ  

0.56 1.96 , 1.965 ! -^ h ┈ｩ ｴ┇ｷ  

: 30H =µ0  :┄ﾐヂ│ｳ ヮﾔピ ━ｸボ┊ ｳﾒ│  

: 9 600H1 !µ  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   :H 9600=µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (6)

x 9480= nل  64= Sل  640=  

640
9480 9600

1.5Z

64

=
-

=-    :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

1.96 , 1.96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆┐ .Z 1 96
2
=a  ┈┑〞ｾピ .0 95 =  ｺボﾂ│ｳ ｺﾅﾓﾏ  

1.96 , 1.961.5 !- -^ h ┈ｩ ｴ┇ｷ  

:H 9600=µ0  :┄ﾐヂ│ｳ ヮﾔピ ━ｸボ┊ :ﾓｳﾔボ│ｳ  

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ

(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 ┈ْ lﾔ┇ｽ  ﾓｳﾐﾊ┊┞ｳ┐ ガｴｸｽﾓ┞ｳ

ｺ┗│ｴボ┆ ┉┖ﾓｴ┇ｽ A ｺダ┑┇ﾆ┇│ｳ

30
y

x

25

20

15

10

2 4

5

6 8 10

 (a)  (1)

. y┐ x ┉┗ｷ ﾈケｳ┐ ┕ゲﾍ ガｴｸｽﾓｳ ﾐﾅ┑┖     

 (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)

. y┐ x ┉┗ｷ ﾈケｳ┐ ┕ゲﾍ ガｴｸｽﾓｳ ﾐﾅ┑┖ ├     

 (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

ｹﾔﾙ
┚ｳ

 ﾏｳ
ﾔピｩ

 ﾏﾐ
ダ

 (kg) ｠┃┏ｾﾚ┇│ｳ ｠┗ｾﾙ┝ｸ│ｳ ┈ﾕ┐ 

 (a)  (3)
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.r 0 847=  :┕┎ ┕ゲﾎ│ｳ ガｴｸｽﾓ├ｳ ━┆ｴヂُ┆ ｺ┇┗ペ  (b)  

.r 0 707!=  ┕┎ .0 05α = ┐ n 8=  ┈ｴ〝 ｳﾑｭ ┈┑ﾙﾔ┗ｷ ガｴｸｽﾓｳ ━┆ｴヂ┇ُ│ ｺﾅﾔﾊ│ｳ ｺ┇┗ボ│ｳ  (c)  

.┉┖ﾔ┗バｾ┇│ｳ ┉┗ｷ ベ┗ﾁ┐ ┕ゲﾍ ガｴｸｽﾓｳ ﾐﾅ┑┖ ｳًﾑｭ     

ｹﾔﾙ
┚ｳ

 ﾏｳ
ﾔピｩ

 ﾏﾐ
ダ

 (kg) ｠┃┏ｾﾚ┇│ｳ ｠┗ｾﾙ┝ｸ│ｳ ┈ﾕ┐ 

y

x

6

5

5

4

4

3

3

2

2

1

10

 (a)  (4)

.r 0 6344=  :┕┎ ┕ゲﾎ│ｳ ガｴｸｽﾓ├ｳ ━┆ｴヂُ┆ ｺ┇┗ペ  (b)  

.r 0 707!=  ┕┎ .0 05α = ┐ n 8=  ┈ｴ〝 ｳﾑｭ ┈┑ﾙﾔ┗ｷ ガｴｸｽﾓｳ ━┆ｴヂ┇ُ│ ｺﾅﾔﾊ│ｳ ｺ┇┗ボ│ｳ  (c)  

.┉┖ﾔ┗バｾ┇│ｳ ┉┗ｷ ベ┗ﾁ┐ ┕ゲﾍ ガｴｸｽﾓｳ ﾐﾅ┑┖ ├ ｳًﾑｭ     

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

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

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

x 2=  ﾐ┋ダ ｪゲﾎ│ｳ ﾓｳﾐボ┆  

   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=  ﾐ┋ダ ｪゲﾎ│ｳ ﾓｳﾐボ┆  

   2 2 0- + =

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

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

  .1 2.

.ｹﾔﾙ┚ｳ ﾏｳﾔピｩ ┉┆ ギボピ ﾐﾉｳ┐ └ｩ  
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(8) (a) . .y x0 89 0 137= +U

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

  .4 142=

.ｹﾔﾙ┚ｳ ﾏｳﾔピｩ ┉┆ 4 └ｩ  

ｺ┗ダ┑ケ┑┆ ┉┖ﾓｴ┇ｽ B ｺダ┑┇ﾆ┇│ｳ
(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)

ｺヂｷｳﾔ│ｳ ｹﾐﾉ┑│ｳ ﾓｴｸｾﾍｳ

 ┕ヂ┗ｸゲ│ｳ  ゾ┖ﾕ┑ｾ│ｳ  ─┐ﾐﾅ  ┄ｳﾐﾎｾﾙｴｷ  .0 02 35
α
=  ┈ｩ  └ｩ  .0 07α =  ｺ┖┑┋ヂ┇│ｳ  ┒┑ｾﾚ┆  ﾔジｴ┋ｽ  93% ｺボﾂ│ｳ  ｺﾅﾓﾏ  (a)  (1)

.Z 811 5
2
=a  ┓┃ダ ━ヱﾊ┋ピ . .0 93 2 0 465' =  ﾐ┋ダ ┕ﾙｴ┗ボ│ｳ

E Ex x1 1µ- +  ｴ┎ﾐ┋ダ .Z 1 96
2
=a Sل  11= ل  x .68 5= nل  324= ｺボﾂ│ｳ ｺﾅﾓﾏ 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

 ━┇ヂ│ｳ ┓│ｭ ┍│ﾖ┋┆ ┉┆ ┕┆┑〞ﾊ│ｳ ビジ┑┇┃│ ━ボ┋│ｳ ｺブ┃〞│ ┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ ┈ｩ 95% ｺｸﾚ┋ｷ ┈┑ボﾁｳ┐ ｴ┋┊ｭ ─┑ボ│ｳ ｴ┋┋〞┇┖     

. .67 69 698302 1 1µ  └ｩ ｴI ┗ｾ┖┑〝 ｳﾓًｴ┋┖ﾏ 69.698┐ ｴI ┗ｾ┖┑〝 ｳﾓًｴ┋┖ﾏ 67.302 ┉┗ｷ ┑┎ ｺヰｴﾎ│ｳ ┍ｽﾓｴ┗ﾚｷ ﾘ〞ヂ│ｴｷ┐
 ┈ｩ ｴ┇ｷ┐ ل .0 05α =  ｺ┖┑┋ヂ┇│ｳ ┒┑ｾﾚ┇│ لｺﾅﾔﾉ ｺ┇┗ボ〝 .Z 1 96

2
=a  ┄ｳﾐﾎｾﾙｳ ｴ┋┋〞┇┖ ┍┊ｩ └ｩ لn 324 302=  ┈ｩ ｴ┇ｷ  (c)  

 ｺ┗ケﾔピ カピﾓ ┄ﾐダ ┑┎ ｴ┊ﾓｳﾔペ ┈ｮピ . , .67 69302 698^ h  ｺボﾂ│ｳ ｹﾔｾピ ━ﾍｳﾏ ゾボ┖ .69 6µ =

.ｺ┖ﾔ┏ﾝ ｺブ┃〝 ギﾙ┑ｾ┆ .69 6µ =  (ｴI ┗ｾ┖┑〝 ｳﾓًｴ┋┖ﾏ)

ZE
n2

σ
= a a k :ｹﾐダｴボ│ｳ ┄ﾐﾎｾﾚ┊ ｴ┎ﾐ┋ダ 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     

.ﾔﾂ〝ｩ┐ ｴブًジ┑┆ 347 └ｩ .n 346 72     

.Z 961
2
=a  ﾀ┗ﾉ .1 0 95α- =  ┈ｩ └ｩ 95% ｺボﾂ│ｳ ｺﾅﾓﾏ  (a)  (2)

ZE
n2

v
= a   :ｪゲﾎ│ｳ ﾜ┆ｴ┎     

1.96 8.16
E

n
21=

^ h
 

1.96 8.16
63.95n 2

2

2 2
^c h m  

ﾔﾂ〝ｩ┐ ｳﾐًｱｳﾕ 64 └ｩ  
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 (b) , . ,E x n2 25 5 64= = =

   E Ex x1 1µ- +  ｴ┎ﾐ┋ダ
   . .23 5 27 51 1µ

 ｹﾐﾉｳ┐ ｹﾓｴ┖ﾕ ┕ピ └ﾓｴﾆｾ│ｳ ゾ┇ﾆ┇┃│ ﾔｱｳﾕ ━〝 ┍ボブ┋┖ ｴ┇│ µ ┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ ┈ｩ 95% ｺｸﾚ┋ｷ ┈┑ボﾁｳ┐ ｴ┋┊ｭ ─┑ボ│ｳ ｴ┋┋〞┇┖  

. .23 5 27 51 1µ  :┈ｩ └ｩ لｴI ┗ｾ┖┑〝 ｳﾓًｴ┋┖ﾏ 27.5┐َ 23.5 ┉┗ｷ ┑┎
y

x

11

10

9

8

7

6

2 3 4 5 6 7 8 9 101

(ﾔ┗
┊ｴ┊ﾐ

│ｳ ｻ
ｴｲ┆

) 
└ﾔ

┏ﾞ
│ｳ ﾔ

ﾅ┚
ｳ

ｹﾔｸﾎ│ｳ ｻｳ┑┋ﾙ

 (a)  (3)

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

=/ ل  x 46=/ nل  8=  (b)  

└┑ペ ┕ｷｴﾆ┖ｭ ┕ゲﾍ ガｴｸｽﾓｳ ポｴ┋┎ ┈ｩ ┕┋ヂ┖ ｴ┇┆ .0 707!µ =  ┕┎ .0 05α =  ﾐ┋ダ ｺﾅﾔﾊ│ｳ ｺ┇┗ボ│ｳ ل .r 0 9388=   (c)  

x, y ┉┗ｷ
. .y x0 4 6 525= +U  :ﾓｳﾐﾊ┊├ｳ ギﾍ ｺ│ﾏｴヂ┆  (d)  

.(ｴI ┗ｾ┖┑〝 ｳﾓًｴ┋┖ﾏ) 973 ┐ｩ ﾓｴ┋┖ﾏ ｺｲ┆ 9.725 └ｩ . ( ) .y 0 4 8 6 525= +U  ┑┎ ｹﾔｸﾍ ｻｳ┑┋ﾙ 8 ┍┖ﾐ│ ビジ┑┆ ｶｽｳﾔ│ ｬｸ┋ｾ│ｳ  (e)  

 . .y x0 1513 5 0196=- +U   :ﾓｳﾐﾊ┊├ｳ ギﾍ ｺ│ﾏｴヂ┆  (a)  (4)

ﾏｳﾔピｩ 3 :┑┎ ｹﾔﾙ┚ｳ ﾏｳﾔピｩ ﾏﾐヂ│ ｬｸ┋ｽ ━ヴピｩ  (b)  

(5) .
.

.E 1 96
9

1 2
0 784#= =

( . , . )19 216 20 784  :ｺボﾂ│ｳ ｹﾔｾピ  

ｺ┗ｱｳﾔﾁｭ ┉┖ﾓｴ┇ｽ

:┈ｩ └ｩ ｺﾅﾔﾉ ｺ┇┗ボ〝 .Z 6451
2
=a  ｴ┋┗ゲヂ┖ ｴ┇┆ .0 1α =  └ｩ .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

┉┗ｷ  ｻｴ┗ケｴ┖ﾔ│ｳ  ┈ｴﾊｾ┆ｳ  ┕ピ  ｶ│ｴゲ│ｳ  ─ﾐヂ┇│  µ  ┕ｷｴﾚﾊ│ｳ  ギﾙ┑ｾ┇│ｳ  ┈ｩ  90%  ｺｸﾚ┋ｷ  ┈┑ボﾁｳ┐  ｴ┋┊ｭ  ─┑ボ│ｳ  ｴ┋┋〞┇┖  

12.285┐ 10.915

 201



(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  (ｴヴً┖ﾔ┆)
.ｴヴً┖ﾔ┆ 189 ┑┎ ｶﾙｴ┋┇│ｳ ｺ┋┗ヂ│ｳ ┅ﾆﾉ ｳًﾑｭ  

: .H 4 325!µ1  :━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   : .H 4 325=µ0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (3)

1.96 , 1.96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆┐ .Z 1 96
2
=a  ┈┑〞ｾピ 0.95 ｺボﾂ│ｳ ｺﾅﾓﾏ .0 05` aα =  

n 302  └ｩ n 64= x. ل  4 101=  

 .
. .

.
.

.Z

64

0 842
4 101 4 325

0 10524
0 224

2 1283.=
-

=- -    :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

. 1.96 , 1.962 1283 g- -^ h ┈ｩ ｴ┇ｷ  

4.325!µ  ━┖ﾐｸ│ｳ ヮﾔブ│ｳ ━ｸボ┊┐ 4.325µ =  ┄ﾐヂ│ｳ ヮﾔピ カピﾔ┊ :ﾓｳﾔボ│ｳ  

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

ﾓｴ┋┖ﾏ 4 500 ━ﾂ┇ｽ 4.5  (b)  

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

.ﾓｴ┋┖ﾏ 30 500 ┓│ｳ┑ﾉ ┑┎ ｻｴヂ┗ｸ┇│ｳ ┅ﾆﾉ     

x 17=  ｺ┗ｱｳ┑ﾞヂ│ｳ ｺ┋┗ヂ┃│ ┕ｷｴﾚﾊ│ｳ ギﾙ┑ｾ┇│ｳ ┑┎ µ ｺ│┑┏ﾆ┇│ｳ ｺ┇┃ヂ┇┃│ ｺゲボ┋ｷ ﾔ┖ﾐボｾ│ｳ  (5)

1.96 ｺﾅﾔﾊ│ｳ ｺ┇┗ボ│ｳ┐ .0 05α =  :ｺボﾂ│ｳ ┒┑ｾﾚ┆ ┈┑〞┗ピ .0 95 =  ｺボﾂ│ｳ ｺﾅﾓﾏ  (6)

.E 1 96
130

3
#=    :ｪゲﾎ│ｳ ﾜ┆ｴ┎  

.E 0 516.  

( . , . )27 484 28 516  :┕┎ µ ｺ│┑┏ﾆ┇│ｳ ｺ┇┃ヂ┇┃│ ｺボﾂ│ｳ ｹﾔｾピ  

.
2

0 025
α
=  └ｩ .0 05α =  :ｺボﾂ│ｳ ┒┑ｾﾚ┆ ┈┑〞┗ピ 0.95 ｺボﾂ│ｳ ｺﾅﾓﾏ  (7)

.t 2 064
2
=a  :ｺﾅﾔﾊ│ｳ ｺ┇┗ボ│ｳ┐ 25 1 24- =  ｺ┖ﾔﾊ│ｳ ｻｴﾅﾓﾏ ｳﾒ│ n 25 301=  ┈ｩ ｴ┇ｷ┐  

. .E 2 064
5

6
2 4768#= =    :ｪゲﾎ│ｳ ﾜ┆ｴ┎  

( . , ).19 5232 24 4768  :┕┎ µ ｺ┇┃ヂ┇┃│ ｺボﾂ│ｳ ｹﾔｾピ  
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:H 2900001 !µ  ━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   :H 290000µ =0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (8)

Z

1500

70000
300000 290000

=
-

 :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

  .Z 5 533.

. . , . . , .5 533 1 96 1 96 1 96 1 96ag - -^ ^h h :─┑ｸボ│ｳ ｺボゲ┋┆ ┈┑〞ｾピ .0 05α =  ｺ┖┑┋ヂ┇│ｳ ┒┑ｾﾚ┆  

:H 2900001 !µ  ━┖ﾐｸ│ｳ ヮﾔブ│ｳ ─┑ｸペ┐ ┄ﾐヂ│ｳ ヮﾔピ カピﾓ ┑┎ ﾓｳﾔボ│ｳ  `  

:H 101 !µ  ━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   :H 100 µ =  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (9)

.Z

40

4
9 10

1 58.=
-

-    :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ  

. , .1 96 1 96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆ ┈┑〞ｾピ .0 05α =  ｺ┖┑┋ヂ┇│ｳ ┒┑ｾﾚ┆  

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

:H 10µ =0  :┄ﾐヂ│ｳ ヮﾔピ ─┑ｸペ ┑┎ ﾓｳﾔボ│ｳ  `  

:H 1501 !µ  ━┖ﾐｸ│ｳ ヮﾔブ│ｳ   ━ｷｴボ┆   :H 150µ =0  :┄ﾐヂ│ｳ ヮﾔピ :ヮ┐ﾔブ│ｳ ｺドｴ┗ヰ  (a)   (10)

Z

40

10
143 150

=
-

   :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ     

.4 427.-  

. , .1 96 1 96-^ h :─┑ｸボ│ｳ ｺボゲ┋┆ ┈┑〞ｾピ .0 05α =  ｺ┖┑┋ヂ┇│ｳ ┒┑ｾﾚ┆     

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

:H 150!µ1  ━┖ﾐｸ│ｳ ヮﾔブ│ｳ ─┑ｸペ┐ ┄ﾐヂ│ｳ ヮﾔピ カピﾓ ┑┎ ﾓｳﾔボ│ｳ  `     

( . , , )2 2 447447-  :─┑ｸボ│ｳ ｺボゲ┋┆┐ 7ل 1 6- =  ｺ┖ﾔﾊ│ｳ ｻｴﾅﾓﾏ ┈┑〞ｾピ n 7=  ┈ｩ ｴ┇ｷ ل .
.2 2

0 05
0 025

α
= =  (b)    

t

7

8
143 150

=
-

   :┕ｱｴヱﾉ┟ｳ ﾓｴｸｾﾍ├ｳ     

.2 315.-  

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

:H 1500 µ =  ┄ﾐヂ│ｳ ヮﾔピ ─┑ｸペ ┑┎ ﾓｳﾔボ│ｳ  `     

.Z 1 645
2
=a  :ｺﾅﾔﾊ│ｳ ｺ┇┗ボ│ｳ ┈┑〞ｾピ 0.90 ｺボﾂ│ｳ ｺﾅﾓﾏ   (11)

.
.

E 1 645 6
2 5

#=    :ｪゲﾎ│ｳ ﾜ┆ｴ┎    

.0 6854.  

ｺボﾂ│ｳ ｹﾔｾピ:   (12.2854ل 10.9146)    
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(01)  r
n x x n y y

n xy x y
2 2 2 2

#

=
- -

-

^ ^
^ ^
h h

h h
/ / / /

/ / /

 .r 0 324.-   ビ┗ヂケ ┕ｸ┃ﾙ
-└┑ペ ｶﾅ┑┆  .r 0 825.   (02)

-ギﾙ┑ｾ┆ ｶﾅ┑┆  .r 0 612.   (03)
-ビ┗ヂケ ｶﾅ┑┆  .r 0 4286.   (04)
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