
( )( )αα ββ ααββ αα ββ ααββ2 2 2 2++ ++ ++ −− ββ == ++2 3 34 αα == −−2 3 34

5 3

f x x mx m( ) ( )== ++ −− ++ −−2 2 1 4 42 2

− < <1 1m 0 2< <m

− < <2 2m

f −−1 32( ) f ( )5 4== f x x b( ) ==
−− ++
1

2
g x ax( ) == 4

f x a x b( ) sin( )== −−

0<< <<a b,

x x2 2−− −− p x ax b a x bx bx( ) ( )== ++ −− −− −− −−2 2 4 44 3 2

3
2

−3
2

1
2

−1
2

a b c3 3++ −− a b U c, ( , )[[ )) ++∞∞ x x++ << −−1 1

0 2,[[ ]] sin cos cosx x x== −−2 1
2

y mx== y x== −−sin(cot )1

( , )0 +∞ IR −{ }0 ( , )−∞ 0

x →→ 6

−−[[ ]]1 2, f x x( ) ==  


3

( , )e 1 ( , )0 1 ( , )1 1
e

( , )1 e

2
2 41

n

n
n++

++












−−
cos

x →→0 1
2 1 2 1

2x x x( )−− 





2 5
2 3

n
n
++
++{{ }}

5
3
1, 1 5

3
, 1 7

5
,



y x x== −− −− ++3 23 2 3
2
3

− 2
3

− 3
2

3
2

f f−− −−++1 16
2

6
3( ) ( ) f x x x( ) == ++ ++2 1

1
2

tanαα B( , )0 1 x ==1 f x xe x( ) == ++−− ++3 3 1
1
2

1
3

lim ( ) ( )
x

xf x f x
x→→

−− ++
−−3

2

2
10

9
y f x== ( ) x == 3 y x== −−2 1

y ax x b== ++ ++3 A( , )2 2−−

y x ax b
x c== ++ ++
−−

2

2

f x x x( ) == ++
73
6

67
6

73
18

67
18

3

4

1 1 2
2 2∫∫ ++
−− cos
cos

x
x
dx

3 1− 1 3− 3
3

1− 3

6 3 2
AM
AB == 2

5

7
30

42
125

1
6

7
15

( )A C
∧∧ ∧∧
>>

BAD BCD
∧ ∧

> BDA BDC
∧ ∧

>

( ) ( )AB CD BC DA2 2 2 2++ −− ++ ( )AD BC==
AB CD−( )

2

2
( )AB CD+ 2 ( )AB CD− 2 AB BC2 2−



f x( ) = 0

c
a
b
a

m

m
m
m

<

− >
⇒

−
+

<

− −
+

>










⇒
− <
>






⇒

−0

2
0

4
2 2 1

0

4
2 2 2 1

0

4 0
0

2

2

( )

22 2
0

0 2
< <
>















 → < <
m

m
m

f g f x

a b a b

f

x b
x b

b a a

( ) ( ) , ( )

( )

1 1 2 1
2

2 4 2 2 1 2 1

5 4

1 2

= = =

= = ⇒ = − ⇒ + =

= ⇒

−
− +

−

22 4 2 5 2 3 1

32 32 2 32 2 2

5 2

1 3 3 5

−

− − −

= = ⇒ − = ⇒ = ⇒ = −

= ⇒ = ⇒ = ⇒ =

b

x x

b b a

f x f x( ) ( ) ⇒⇒ − = ⇒ =x x3 5 8

a f x a x b( ) sin( )= −

f b b

b k b k k bb

( ) sin( ) sin( )

,

5
4

0 2 5
4

0 5
4

0

5
4

5
4

0

= ⇒ − = ⇒ − =

− = ⇒ = − ∈  →< <
 ==

⇒ = × =

4

2
4 2

ab

x x2 2− − p x( )

p a b a b b
p a b a b b

a

( ) ( )
( ) ( )
2 0 32 8 2 4 8 4 0
1 0 2 2 4 4 0
16

= ⇒ + − − − − =
− = ⇒ − − − + − =

⇒
−− =
+ =





⇒
− =
+ =





⇒ = ⇒ =

+ = →

4 4
4 2 4

16 4 4
8 4 8

24 12 1
2

4 1
2

2 4

b
a b

a b
a b

a a

b( ) 22 2 1 1 1
2

3
2

b b a b= ⇒ = ⇒ + = + =



x x x x x x x+ = − ⇒ + = − + ⇒ − =1 1 1 2 1 3 02 2

⇒ = − +∞ ⇒ = − = =

+ − = − + − = −

[ , ) ( , ) , ,1 0 3 1 0 3

3 1 0 3 43

 a b c

a b c

2 2 1 2 22sin cos cos sin cosx x x x x= − ⇒ =

cos 2x
tan ( ) , , ,2 1 2

4 2 8 8
5
8

9
8

13
8

x x k k x k
= ⇒ = + ∈ ⇒ = + ⇒ 








π 

⇒ =
+

⇒
+

=  →
+

= ⇒>sin( )α 1
1

1
1

1
12 2 0 2

2 2

x x
mx

x
m xmx

m x m x m t m t a m b m cx t2 4 2 2 2 0 2 2 2 2 21 0 1 0 1+ − =  → + − = = = = −= , , ,

m R∈ −{ }0

y x= [ ]3

x x= =0 3,

y x= −sin(cot )1 cot ( ) cot− = ⇒ =1 x xα α



′ = − = ⇒ − =

= ⇒ = = =

−

− −

y x e x

x y e e
e

x x( )2 2 0 2 2 0

1 1

2 2

1 2 1

( , )1 1
e

lim cos lim
n

n

n n

n

n
n

→+∞ − →+∞ −
+

+
 → = ⇒2

2 4
2
2

21 1
π

a a a a1

1

2

2

3

3

4
2 1
1 4

1
5

2 1
2 4

5
6

2 1
8

7
8

16 1
12

17
12

=
+ −
+

= = +
+

= = − = = + = ⇒
( ) , , ,

lim ( ) ( ) ,
x x

x
x x x

m m
→

− 




= − 




= <

0

1
2

1 2 1
2

1
2

1
2

0 1

1
2

0
x

x→∞⇐ →

u u p p u u p u u= + < ⇒ − = ⇒ − <[ ] , [ ] [ ]0 1 0 1

′ = −
+

= −
+

<a
n nn
6 10
2 3

4
2 3

02 2( ) ( )
2 5
2 3
n
n
+
+{ }

( )− 3
2

7
5

2 1 5
2 1 3

=
+
+

( )
( )

n = 1 1 2
2

=

: x y= ⇒ = −0 2
3

f x x x f x x x

f x f x x x x x x

( ) , ( )

( ). ( ) ( )( ) (

= + + − = − + +

− = + + + − = +

2 2

2 2 2

1 1

1 1 1−− = ⇒ − =x f x f x2 1 1) ( ) ( )

y f x= −1( ) y f x= ( )

6
2

6
3

6
6

1 6
2

6
3

× = = ⇒ ,

⇒ + =− −f f1 16
2

6
3

0( ) ( )

A f B m mAB= = = ⇒ = −
−

= =( , ( )) ( , ) , ( , )1 1 1 2 0 1 2 1
1 0

1 1

= = ′m f ( )1

′ = − ⇒ ′ = − = − = − =

=
−

+

− + − +f x e xe f e e m
m m
m

x x( ) ( )

tan

3 3 3 3 0 0
2

1 2

1

3 1 3 1 3 2

1
α

..
( )
( )m2

1 2
1 2

3
1

3=
− −
+ −

=
−

=

ax bx
a x b

na

a x b
na

x x

n nn

x

n n

n n

x

+ +
 → +

 → +

− −

−

→±∞

→±∞

1

3 2

...
( )

lim



223 33 1 2
3

2
3

+ = − + ⇒ = − −( )x y x



′ =f ( )3 2 f ( )3 5= y f x= ( ) y x= −2 1

lim ( ) ( ) ( ) ( )
x

xf x f x
x

f f
→

− +
−

=
− +
−

= − + = ⇒
3

2

2

210
9

3 3 3 10
9 9

15 25 10
0

0
0

lim ( ) ( ) lim ( ) ( ) ( ) ( )
x

H

x

xf x f x
x

f x xf x f x f x
x→ →

− +
−

− ′ − ′
= −

3

2

2 3

10
9

2
2

5 66 20
6

21
6

7
2

3 5− = − = − = − /

′ = +
+

⇒ ′′ = −

+
y a

x b
y

x b
1

3
2

923 53( ) ( )

b = −2 x b= − x b= − x b= − ′′y

f a a a b( )2 2 2 2 2 2 1 32= − ⇒ + − = − ⇒ = − ⇒ + = −

x ax b
x

x k
x

x ax b x x k a
2

2 2
2 2

2 2+ +
−

= +
−

⇒ + + = − + ⇒ = − lim
x

y
x→∞
= 1

x ax b x x b b b2 2 2 0 4 4 0 1+ + = − + ⇒ ∆ = ⇒ − = ⇒ =

f
x x dx x x x x x=
+
−

= + ⇒ + = + −∫ ( )
( ) ( ) (1

4 2 3
2

2

4 1
1
3 2

2
3

4
1

1
3 2

2
3

4
1

1
3
8 16

3
1
2
−− =2
3

73
18

)

1 2
2

1 1
2

2
4

3 2 2

4

3

4

3+ = + = +∫ ∫∫sin
cos

tan ( tan )x
x
dx x x dx

MN BC

NP AB
AM
AB

AN
AC

BP
BC

S
S

S
S

ABP

ABC

AMD

ABP






⇒ = = = ⇒ =

 → = 

2
5

2
5

2
5


  → =  → = × =
2 21

25
21
25

2
5

42
125

S
S

S
S

MDBP

ABP

MDBP

ABC

2 12
3 3

12 2
3
12 2

3
24 62 2 2 3 2R h V R h R R R R V R R R

V

+ = ⇒ = = − = − ⇒ ′ = −

′

( ) ( ) ( ) ( )

(

π

RR R R R R R

V

) ( )

( )( )max

= ⇒ − = ⇒ − = ⇒ =

= − =

0 24 6 0 6 4 0 4

3
16 12 8 64

3

2

= = −(tan )x 3

4

3 1

S AH BC AB AC AH AB AC
BC

BP AP AB BP

ABC

AP

= × = × ⇒ = × =

 → = + ⇒ ==

2 2
2

62 2 2 2

1

1



= × − × =( ) ( )16 5 16 3
3

64π π π

Cos Sin , Cos Sin

Cos Cos Cos

70 20 50 40

2
8 50 1

2
8 70 4

= =

= × ⇒ = × ⇒ =S AH BC AH AH 220 44 20HC Sin AB AC= → = =

A( , )0 3− ′A ( , )3 0

a b m m m
a b
a b

. ( ) ( )
( , , )
( , , )

= ⇒ + + + − = ⇒ = ⇒
+ −
− − − −





0 1 6 6 2 0 13
15 5 8
13 1 12

CCos ( ) ( )
θ =

+ − −
+ −

= − = −
a b a b
a b a b

104
314

52
157

A C CB AB
DA DC
DB DB
CB AB

BDC BDA BAD BB B

> ⇒ >

=
=
>









 → >  → >
∧ ∧ = ∧

1 2 CCD
∧

( ) ( ) ( ) ( ) ( )AB CD BC DA x y x y xy x y AB CD2 2 2 2 2 2 2 2 2
2

4 4 2 2 4 2+ − + = + − + + = − =
−
22

′∆ → + = ⇒ = − + ⇒ ′∆ = − ⇒∆ =2 3 6 2
3

2 2
3

3
2

x y y x

∆ ⇒ + = − → − =y x x y3 3
2

0 3 2 6( )

B B x y( , ) ( , )2 0 0 5 3 2 10 → = ′ − → − =

AH
AB AB

i j k

=
×

⇒
× = − − −

−
= −
−

→ = =














ν
ν

ν
� ���

3 1 2
2 1 2

4
10
1

117
3

13




