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15 ÊÆÛ           d:Oîóî…œ ‰ :vO"UîñWÖ öÄ21 :u! Ëu! bMK! vÅUÄ ÆËu! ÈœW< WKÄ˚25Wï«œ U<…Ë ÆÊÆÛ          d:Oîóî…œ ‰ ÈœW< WKÄ

 Æ:vë…d:Oîóî…œ ñWÙ ‰ XO!œ bMK! ;ñ:uÖ Wï Uë…ó:|;ñ » v"UîñWÖ uë

ÆÊÆÛ          v¶AÄ †WJ! ñU|œ Ê«d:Oîóî…œ «ñUî˛ :vÄ :vO"UîñWÖ s:O|WKÄ uë WfiOçM! vK:OÙ UëW|WA8Wï

ÆÊÆÛ             d:Oîóî…œ ‰ bïWÇ W¶O! :Èœ :vO"UîñWÖ öÄ

f x x( ) = 4f x x( ) = − +4 5
2

f x x( )= 5 2

f x x( ) ( )= −4 3

f x x
x

( ) ����= ≠1 0

( ,�?)814

( ,�?)9
2

(?,� )−2

f x x( )= +2 1

f x x( ) ( ) ( )= − × −5 81 100

9 00:

y x== −−2 14

11 00:

6 00:

6 00:

f x x( ) = 2

( ,�?)1

−( )1
2 ,�?

?,� 2( )

√

»
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vK:OÙ W¶<«;ñ U|WA:OëËUÙ :u! “«ËUO3 s:O|…u:OÅ

Difference form of the equation of a line
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:v|WM:|Ë UïdJ¶<Ëñœ v:O! WJ! ñU|œ :ÈËËœ :Èñ…ËW" ‰WÖœ ÈË UM|;d! ËËœuJ:Oz üU8Ë vëWK:OÙ W¶<«;ñ ñWÙ :Èñô

 Æ:vïdJïËË;ñ

56

34

 ÆWfiOçM! ©ÈœU�® :ÈËËœ :Èñ…ËW" :vÖd!Ë Èñô È…u:OÅ » vëWK:OÙ W¶<«;ñ ñWÙ UA:OëËUÙ

78

 ÆWfiOçM! vëWK:OÙ W¶<«;ñ ñWÙ v¶AÖ È…u:OÅ

910

 ÆWfiOçM! v¶AÖ v|…u:OÅË ©ÈœU�® :ÈËËœ :Èñ…ËW" :vÖd!Ë Èñô È…u:OÅ » vëWK:OÙ W¶<«;ñ ñWÙ UA:OëËUÙ

1112

«;ñ ôU8 ËËœñWÙ ÊUÑœ uë WfiOçM! ©ÈœU�® :ÈËËœ :Èñ…ËW" :vÖd!Ë Èñô È…u:OÅ » vëWK:OÙ W¶<«;ñ ñWÙ UA:OëËUÙ

 ÆX! Èñ:u!

13ª14ª

3 1y x+ =

M 0 2
3,( )N 4

5 9,�( )

5 4 4y x y− − + =( )

y x= −( )3 53

− + =1
2

2y x

y x= − − +3 1 16( )

1
4

1
4

1x y− =

B( ,� )− −1 1 A( ,� )1 1

3 4 5 1y x y= − +( )

y x= − 3
2

2 5 1x y+ =

y x= − +3 5

y x= +2 1

y x= 2



 ÆÊö:OÙ W¶<«;ñ ÊUÑ ñWfiì sïËu¶< uë WJ! ñU|œ Êö:OÙ W¶<«;ñ Ê«Ë :Èñô

 ÆWJ! ñU|œ :vëWK:OÙ W¶<«;ñ ñWÙ :Èñô

1

3

2

4

 ÆÊö:OÙ W¶<«;ñ ÊUÑ ‰WÖœ 6§|ñW" uë WJ! ñU|œ Êö:OÙ W¶<«;ñ Ê«Ë :Èñô

5

7

6

8

9

11

10

12

13

15

14

16

17

19

18

20

 ∫Ë X|ñËu!œ «;ñ        ôU8œ uë WfiOçM! vK:OÙ W¶<«;ñ ÈË UA:OëËUÙ ©ÈœU�® :ÈËËœ :Èñ…ËW" :vÖd!Ë Èñô :Èu:OÅ ñWfiì

21 Æ                  vK:OÙ W¶<«;ñ ‰WÖœ W§|ñW"

22                    vK:OÙ W¶<«;ñ  ñWfiì WïËu¶<

∫Ë X|ñËu!œ «;ñ         ôU8œ uë WfiOçM! vK:OÙ W¶<«;ñ ÈË U|WA:OëËUÙ

24  Æ           vK:OÙ W¶<«;ñ  ñWfiì WïËu¶<

23 Æ             vK:OÙ W¶<«;ñ ‰WÖœ W§|ñW"

2 1y x+ = −

y x= −2 5

3 10x y+ =

x y+ =2 6

4 3x y+ =

y x= +2 4

y x= +4 6

x y+ = 7

x y+ = −7 21

y x= +1
3

2

y = −4

2 5x y+ =

y = −4

y x= − +3 4

( 3,�2)−−

(6, 2)�−−

2 2 8y x= − −

5 4 12x y− =

6 14x y− =

y x= − −1
5

3

x y+ =2 14

2 3 9x y− =

5 11x y− =

y x= − + 2

x y+ = −1
2

1
4

y x= − +5
2
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Parallel and Perpendicular lines
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Solving linear systems graphically
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456

7 U|ñËËœ UM|;d! :u! XOA:OëœWÑ :vëWîWìW! U¶ÅWÖ íOïË „…d:Oîóî…œxd:Oîóî…œ ËËœË ¨XO! :vÑUz ö:OÄ :v¶<«ñUz ‰WÖœ WëWÙ d"Wî

 Ë40ö:OÄ «“Wì …bïWÇ :vîWìW! «“Wì ÆXO! :vÑUz ö:OÄ :v¶<«ñUz :È˛œ WëWÙ :vO"«ñËËœ :ÈË ñWÙ UM|;d! :u! XOA:OëœWÑ ÊUëWìu8

 :ÈË«;ñ:uÖ v:OÄ …bïWÇ :vÑUzx ø

 ÆWJ! ñUJOÅ vÅUÄ ¨WfiOçM! :Èñ«u8 ‰ s:|ñUO<dÄ ÊUÑ :u! vK:OÙ s:O|WA:OëËUÙ :vîW¶fiO<

y x

y x
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+ =
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⎩

4

4

3 4 7

2 3

x y

x y

+ = −

+ = −

⎧
⎨
⎩

5 2

2 1

x y

x y

− =

− = −

⎧
⎨
⎩

x y

x y

+ =

− = −

⎧
⎨
⎪

⎩⎪

1
3

3

3 3

y x

x y

= − +

+ =

⎧
⎨
⎪

⎩⎪

4 10

2 61
2

1
2

2

2 4

x y

y x

+ =

+ =

⎧
⎨
⎪

⎩⎪
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 Æ…d:Oî˛WN! vë…;d! ñWÙ

78

 ÆWJ! ñU|œ :vëW|WA8Wï ñWÙ :v|«œËWîË ñ«u!

12

Ê«œ WMO"UÙ :Èñ«u8 ‰ s:O|WA8Wï ÊUÑË        †ËË;ñ U|WA8Wï UïdJïËË;ñ :ÈñUJK:OÙ «bOïU":uÄ :v¶8W"ËË;ñ p:Ozœ

 ÆWJ! ñU|œ :ÈËËœ :v| :u! :vJ:Oz :v|˛ :vM|;ñ:uÙuÖ :u! v"UÙñUJ! UO|…“«bïWz Uë;ñ:uÙ:u~N3 ËWz ÆWA:OJ!

1415

13

11

10

3

456 = − −( )16
9

= − 2

= −2 6.

y x==

f x x( )= − + −1 2 f x x( )= − 4

y x= − +3 21

y x= − 4

x + − +−15 38
4 4 2

2 4 1 12× − − −

3 6 225
1

x x

x

+ − +
⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

2

2

( )7 13 53− ÷

5 25 3 75. .− −

= 13 3.

= − −3 8. = −4 7.

,                   0 > x

           p:O"Uë>x 0

 ∫ñ«u!

 ∫ñ«u!

 ∫«œËWî

 ∫«œËWî

9
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Absolute equations and inequalities
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7

8
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10 :v|«ñU" UA:Oë66ÆWë:uï UA:Oë˛        «ó:|;ñ˛ d¶Ä †WëWï …b:|“Ë r:Oë :ÈË UA:Oë X:OÑœ XOMO0 v|WïËu/ :ÈË UA:Oë «œ ¨Wî«dÖ:uKOë

 :v|«ñU" UA:Oë Uï«œW<UÄË XO! «b:O" †ËË;ñ :v|UN! uë WfiOçM! :vëW|W~ïW<ôx  Æ†WJ!

4
3

2
3

2− −x >

1 2
3

< − x

6%

− + + =2
3

5 3 20 4x

6 4x − < 3

x + =3 5

x − =4 6

2 5 7x + =

5 2 7x + <

− − ≤ −1
4 8 4 3m
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 ÆWJ§ïËË;ñ :u8 Uç<ñW! øWï ÊU| WM|U3ËËœ WïUA8Wï ˜Wz :ÈñWz

56

78
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1314

910

 ÆWJ! ñU|œ U"ËUÙ :v|WÖd! :ÈñW< :u! ÈdJ|e:Oï :v|UN! ÆWA:OJ! ÊU|WA8Wï ÊUÑ :u! :vïdJïËË;ñ :ÈñUJK:OÙ

151617

18UHî » ÆXOÑWJ§¶<…œ »                            U|WA8Wï UïdJïËË;ñ :v|WM:|Ë †Wëœ U<…Ë uë WJ! ñU|œ È…“«bïWz Uë;ñ:uÙ:u~N3 :ÈË

Æ            †…;ñWM! U|WA8Wï˛ 7|œ

ø:Èñ«u8 ˜…ñW! ÊU| WM|dëWÑœ ÈñW< ˜…ñW! v|U"ËUÙ s:O|WÖd! ˜Wz :ÈñWz

 øWM|d¶ï“Wî ÊU| WM|d¶ëËuâ! :vA8Wï :v|UN! …;ñWÄ ËWz :ÈñWz

f x x x( ) ( )( )= − −3 5

g x x x( ) ( )( )= − −7 9

g x x x
x

( )= +
−

2
1

3

2

d x x x( )= −5 32

g x x x( ) ( )( )= − −5 2 3

k x
x

( ) = 1

l x x( ) = −16 3

m x x x x( ) ( )= − +3 9

k x x x( ) ( )( )= − +4 2 7

g x x x( )= + −4 7 22

d x x x( ) ( )( . )= − + −4 0 5 c x x x( )= − − +2 6 k x x( )= −4 32

f x x x x( ) ( )= − +2 2 1

d x x x( )= − +4 2

h x x( ) ( )= − −3 42

k x x x( ) ( )( )= − − +3 11 1

d x x( ) ( . )= + 7 5 2

y x= 2
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Factoring quadratic algebric expressions
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 ÆWJ! ñUJOÅ ÊU|WA:OëËUÙ ÊUÑ :ÈdH< Uï«bJ:OìË :vïdJ˘W¶OÅ UïUMOzñUJ!

131415
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161718

22 :ÈË U|ó:|ñœ v¶|…“ UëW|:uK!U"112 :ÈË UOïUÄË r<60:ÈñW!ËË;ñ uë ¨s|d~! ÈW¶8W" :vëW|…u:OÇ ñ«uÇ ‰ X:OÑœ Wî ¨Ëu! r<

 :ÈË60% ø…bïWÇ È…u:OÇ ñ«uÇ UOïUÄ ¨XO! :v|:uK!U" :ÈñW!ËË;ñ˛

12 60x −

( ) ( )2 7 3 2 7− − −x x x

3 212x x+

( )( )x x+ − =2 5 0

y −( ) =9
4

2

0

x2 256 0− =

d x x x( )= − −2 12

2 5 01
2x x−( ) + =( )

x x( )− =100 0

k x x x( )= + −2 3 22 g x x x( )= + −2 3 52

3 6 3 02x x− + =

− +3 1052x x

4 12 3 12x x x( ) ( )− − −

− +24 4 2x x

2 1 2 1 0x x+( ) −( ) =

x x2 9 14 0+ + =

6 1 02x x− − = 4 12 9 02x x− + =

5 125 02x − =

x x2

2

227 1 0
1
3−

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

−( )=
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101112

131415
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1617

1819

2021

x x2 24+

x x2 40−

x x2 9+

x x2 5+

x x2 8 13 0− + =

x x2 7 2 0+ + =

x x2 1 5+ =

x x= − −2 10 10

x x= − −2 12 3

x= − 1
2

2

2 13 22x x− =

x x2 20 3+ =

x x2 2 7 0− − =

x x2 19−

x x2 20−

x= −7 3 2

2 16 32x x+ =

x x2 4 6− =

x x2 14 1 0− − =

x x= + −3 15 22

x x= − −2 2 10

f (x)

f (x)

f (x)

f (x)

f (x)

f (x)
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Solving quadratic function by formula
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1516

1718

34

56
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y x x= +2 8

x x2 3 9 0− + =

x x2 5 2= − −

3 5 1 02x x+ + =

5 5 9 02x x− + =

y x x= − −2 0 16 13 0336. .

y x x= − + −2 8 42

y x x= − +2 5 6 29.

12 62x x+ =

− + − =4 5 1 02x x

y x x= − +0 2 0 1 0 32. . .

y x x= + −5 2 122

x x2 9 15 0− + =

2 3 7 02x x+ − =

6 7 3 02x x+ − =

8 2 2x x= −

8 10 3 02x x− + =

x x2 7 10+ = −
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4
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:vïËuâ:O" UA8Wï vï«e! WëWÙ Æ†Wëœv"UÙ«œ UA8WïË ¨Æ

 Æ     :vÄ ©v$«“Uè® ÈUHî UïdëñU|œ :u! WfiOçM!         UA8Wï   Æ

  ÆXOM:OÙœ X<…œ » Zï«“Uè s|d¶ï“Wî uë WJ! ñU|œ v8dï ÈËWz

8«ñUî˛ ˜ËËœ ‰ XO!bMK! ÈœñWz ñW<˛ uë Ê«d"Wî » XOM:|uM! :vëWÄ:u" WKìuÖ UOÙ«bMK!                                     UA8Wï WëWÙ

  Æ      XOA:OëœWÑ s:OëdÇ Ê«Ë

 ÆÊ«d"Wî           ˛ XO!d¶L:Oë :vëWOOÙ«bMK! W¶ÙW~! Û:u" WKìuÖ uë WJ! ñU|œ vî…œ ÈË :ÈËUî

 ÆÊ«d"Wî           ˛ XO!d"…b:|“ :vëWOOÙ«bMK! W¶ÙW~! Û:u" WKìuÖ uë WJ! ñU|œ vî…œ ÈË :ÈËUî

x2 16 0− ≥

x x2 2 8 0+ − ≤

x x2 7 10 0+ + ≤

x x2 3 1 0− − >

x x2 2 4 0− + <

x

x r x( )

1 024�

1 024�

m x x x( )= − +10 4002

x x= − +16 3202

f x x( ) = +300 210

x x x2 10 3 7+ − <

√

»

√

»

f (x)

(t)
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11

14

12

13

15

16

17

0 5 0 6 33 2. .x x x− −

− + − +x x x4 3 23 2 4

( . ) ( )8 8 2 3 5 10 72 4 3 2x x x x x x+ + − − + −

( ) ( )− + − + − + + +7 24 3 9 2 6 14 5 2 5 4x x x x x x

( ) ( )3 12 2 5 74 3 2 4 3 2x x x x x x+ − + − +

( . . ) ( )7 1 3 2 7 8 9 2 183 2 2 3x x x x x+ − + + − +

( . ) ( . )4 7 1 6 2 5 3 14 3 2x x x x− − − − −

1
4

1
2

1
2

1
3

1
2

3
2

2
9

2 2x x x x x x3 3− − +( )+ − + +( )
( ) ( )5 2 4 3 6 2 72 4 3 4 2x x x x x x− − − + − −

( . . . ) ( . . . .3 2 2 7 4 9 2 2 3 6 5 4 2 6 13 2 3 2x x x x x x+ + − + − + − − 33)

7 192x x−x = 5

x = 2 x x x x5 3 2 1+ + + +4

2 3 43 2x x x− +x = −2

7 13
2 3x x

+ x x
2 2

2
13− + 5 22 172 5x x x− +

;

;

;0 75 15 103 2. x x x− +

;

;

;

x = −1

x =10

x = 4
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 ∫      ÈË :vJM! U|ó:|ñœ :vï«ñU3
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f x x x( )= + +2 3 4

f x x x( )= − +2 2 13 2

y x x= − + −3 9 12

y x= −2 2

f x x x( )= + −6 3 2

f x x x x x( )= + − − +4 3 24 2 2

y x x x= + − +2 3 4 13 2

f x x x( )= − +4 3 223

f x x x( )= − +3 2 13

− ≤ ≤6 6x

− ≤ ≤4 4x

− ≤ ≤5 5x

− ≤ ≤4 4x

− ≤ ≤4 4x

f x x x x( ) .= + −0 3 4 3

f x x x( ) .= + −3 21 2 2

f x x x x( ) .= − + − +4 3 22 5 1

( )x

√

 ÊUM:OÙ«;ñ
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0 5 16 10 64 3. ( )x x x x− +

( )( )( )x x x+ − −2 8 1

( )( )x x− +10 2 3

( )( )2 5 1 2x x− +( )3 1 3x −

x x2 2 12+ −x + 4

x x3 9 1− +x − 3

2 10 283x x x+ −2x + 7

3 42x x− −x +1

( ) ( )5 3 13 2x x x x+ − + ÷ +

( ) ( )x x x x x3 2 221 2 7− + − ÷ + +

( ) ( )x x x x x3 2 24 4 3 1+ + + ÷ + +

( ) ( )x x x x3 25 20 32 8− − − ÷ −

( ) ( )x x x5 3 23 3− − ÷ −

x x x3 212 36− +

x3 125−

x3 64+

x x x3 22 2− + −

2 11 8 153 2x x x− + −

3 2 6 23 2x x x− − −

x − 5

x − 2

( ) ( )2 7 30 62x x x+ − ÷ +( ) ( )6 2 5 3 52x x x+ − ÷ +

( ) ( )8 12 14 5 2 13 2x x x x+ + + ÷ +

( )( )x x x− + +4 5 3 72
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x x3 81 0− =

x x x3 22 15+ =

x x x3 22 15 0− − =

x x x3 211 10 0− + =

2 2 24 03 2x x x− − =

2 03 2x x x− − =

3 43 2x x x+ =

x x x3 211 24 36 0− + + =

3 2 37 12 02 2x x x+ − + =

x x x3 24 6+ + =

x x x3 229 42 12+ + =

x x x3 264 4 16+ = +

x x x3 22 24 0− − =

x x4 213 36 0− + =

x x4 210 21 0− + =

x x4 220 12+ =

x x4 27 10− = −

x x4 210 24 0− + =

x x4 254 15+ =

x x4 217 16 0− + =

x x x3 23 4 12 0− − + =
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 vá<WÙ Uï«u"

b k= 3b k= 3b k= 3

x = 7 y = 12

x = 25 0 1��� . �:x20 8�� y = 0 4.

3 1
3

y =12

x = 4560 20 15 6�� �� �� �:x

x = 0 4.16 10 6 0 5�� �� � � . = x

p t= 103

10 5152030 25

20, 16,10 , 5 :x

,,,

, , ,

, , ,
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ÈË U|…ËWï«œ vÙUïËË;ñ UMO" uë vï«e! WëWÙ øÈñ…b:|˛ ˛ XO!ñËËœ :v| vë…d"Wî uë ø…bïWÇ v¶A" ÈË U|…ËWï«œ vÙUïËË;ñ UMO"
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 ÆWJ! ÊËË;ñ :vîU$Wz Æ…d:Oî˛WN! vá<WÙ Uï«u" ‰ ÊUëdÇ «ñUî˛ Uï«bJ:Oì :vîU$Wz
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x x x
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( )= − +

−
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2
5 7

3
h x x

x( )= +
−
2

1 1 2c x x

x
( )= −

−

12 2

12

k x x
x( )= +
−

2 1
9

b x x

x
( )

( . )
= +

−

2 3

1 5

2

2

m x x x

x
( )= −

+

3 8

72

m x x x

x x
( )= +

+ +

3

2
12

7 12

d x x

x x
( )= −

−

4 3

62

n x x

x x
( )= −

+ −

1

4 52

d x x
x( )= −
3

4h x x

x x
( )= +

+ −

2

2 3 22
b x x x

x
( )= +

−

2

2 1

f

x−3 8

3
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Multiplying and dividing rational expressions



``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

13

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

10

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

1

27 ÊUM:OÙ«;ñ

4-5

ñ«ËñW!  ˜Uï

ÊUM:OÙ«;ñ

‰:uÄ

 È…ó:|;ñ s:O|…;d! Uïdëñ…b:OìË ÊdJî:uë

Adding and subtracting rational expressions

 ÆWfiOçM! …u:OÅ s|d"…œU< » vîU$Wz ¨WJ! ñ…bJ:Oì ÊU| WJ§î:uë ÊUÑWz

``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

3 2

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

4

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

6 5

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

7

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

9 8

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

11

``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

12

`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

14

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

15

`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

 ÆWfiOçM! È…u:OÅ s|d"…œU< » :vë…;d! ñWÙ

16

`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

17

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

18

`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

19

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

20

`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

21

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

22

`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

23

x x− ++7
3

2
4

5
3 2 6

4
3

2
2xy y x x y+ − − + −+ +

− −

+

−
+

−+ +2 5

7

2
7

2 32

2
x x

x x

x
x

x
x

x
x

x
x

x

x x

+
−

+
−

−

− +
− +1

2
2
4

16 5

6 82

−

−

2 3

9

2 3

9

1
32 2

x

x

x

x x
+

−

−

− +− +

2 1
5

2 3

3 13 10

1
3 22

x
x

x

x x x
+

−
−

− − ++ +

5

9

4
3

2
32

x

x x x− + −− +

x
x

x

x x−
+

− +− +5
25

25

5
5

2

2

5 2

49

15

49

3 4

492 2 2
x

x

x

x

x

x

−

−

−

−

+

−
+ −

3 4
3

2 1
2

x
x

x
x

+ +−

x
x
x

x

x

x

−
+
−

+

−

−
−

3
2 1
2 1

3

9

4 1

2

2

+

x
x
x

x
x

−
−

−
−+6

2 1
6

3
2 1

x

x x

x

x

+

+ + −
−5

10 25

2

252 2

4

16

4
42

x

x x− +−

x
x

x
x

x
−

−

++2

2
2

1
12

12
2

3
2

7
2

x

x
x

−

−
−+

x
x

x

x x

−
+

−

+ −
−2

8
2

6 162

x
x

x
x

−
+

+
−+2

3
3
2

5 4

1

2 3

13 3
x

x

x

x

−

+

+

+
−

10
3 1
5

3 1

12x
x

x

x
x

+

+

++

x
x
+
−
14
3

2

x

x x x
+

− −−4

2 2

5
2 22

x

x x
−

− −+2

4

2
3 62



26

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

19

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

16

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

1

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

7

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

13

10

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

 Æ©WJ§8U<® WJ§ï«œW<UÄ :ÈñUJOÅ ¨WJ! ñUJOÅ ÊU|WA:OëËUÙ ÊUÑ

28ÊUM:OÙ«;ñ

5-5

ñ«ËñW!  ˜Uï

ÊUM:OÙ«;ñ

‰:uÄ

 È…ó:|;ñ s:O|W~ïW<ôË WA:OëËUÙ

Rational equations and inequalities

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

3 2

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

4

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

6 5

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

8

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

9

14

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

15

17

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

18

20

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

21

2223

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

24

25

``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

27

11

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ̀

12

 ÆWJ§8U< :ÈñUJOÅ ¨WJ! ñUJOÅ ÊU|W~ïW<ô ÊUÑ

 Æp:OÙ…œ s|d¶J|e:Oï :u! WJ§J|e:Oï :vç<ñW! ¨ÊU|W~ïW<ô ÊUÑ UïdëñUJOÅ :u! WMO!ñUJ! :Èd:Oîó!

x
x x
2 1

2 3 1+
+ = −

x
x− <2 2

x
x x+ −+3

1
4 1<

x
x− <6 2

x
x
+
−

1
1 2>x

x
x

x x x

+
+ + + +

−1
2 3

7

5 62
≤

x
x

x
x

−
−− <4

4 1

x
x x+ −−1

2
1 1>

x
x

x
x+ −<1 1

x
x

x
x x

+
− + −

−1
1 1

2

12
<

2
3

3
x

x− ≤ +

x
x x

+
− −<1

2
1

3

x
x x+
+ < −2

4 1x
x x−
− >3

4

x
x x− −3

4
2>

2 3 3
2 5x

x x
− − − >

3
2

5
2

4

4

2

2x x
x

x− + −
+ =

x
x

x x
−

− −− =2
5

5
2

5

x
x

x
x

−
+ = +
10

2 1
4

3 4

x
x

x
x

−
+ = −15

5
12

x
x x

x

x

+
− − +

−

−
=3

2
14

2
3 2

42

3
4

1 1
2− =x x

x
x

x
x

−
−

+
−=5

8
1
5

3
1

1

1
4

2x x− −
+ =

x
x

x
x

− +− =2 2 31

x
x

x
x

−
+

−
+=8

5
1

2 10

2 1
4 4

4
5

x
x

+
− =

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````



```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

21

18

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

15

17

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

16

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

1464
2

 ÆXO! È…ó:|;ñ U| …d:|˛ vëW3ñWî » WJ! †ñuë Ê«;d! ÊUÑ

 ÆWJ! †ñuë ÊUÑWz

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

29 ÊUM:OÙ«;ñ

6-5

ñ«ËñW!  ˜Uï

ÊUM:OÙ«;ñ

‰:uÄ

v|U3ËËœ :vÖ…;ñ U|WA8WïRadical functions

 ÆWJ! ñU|œ ÊU|WA8Wï ÊUÑ :Èñ«u!

1

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

2

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

3

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

45

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

6

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

7

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

8

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

9

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

13

10

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

11

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

12

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

 ÆWJ§ï«œW<UÄË WJ! ñUJOÅ ÊU|WA:OëËUÙ ÊUÑ

19

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

20

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

22

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

23

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

24

 ÆWJ! ñUJOÅ ÊU|WA:OëËUÙ ÊUÑ :vïdJïËË;ñ UJ:|;ñ »

25

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

26

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

27

```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

f x x( )= −4 252

325

( )−16 3 4
1
3x y ( )80

5
1
2x

f x x( )= −2 36

f x x x( )= − +2 10 25f x x x( )= + +2 4 3

f x x( ) ( )= −7 4 f x x( )= −12 30

814288 2 4x y

16 423 23x y x y× 2

x + =0 1 1.2 2 1x − = 4 3x x= − −

x x+ = −4 3 63 3 3 5 1x x− = −

2 3 1x x+ = +

x2 4 2 3− = x − =6 2

2 3 7x x+ = −2x3

x x+ =2

x + =5 10

7
2 1−

4
8

x −2 2 2x x− = −



10

1

 ÆWJ! ñU|œ :Èñ«u8 ‰ UëWï«œËË;ñ ñWÙ «ñWÖWz

2

30ÊUM:OÙ«;ñ

1-6

ñ«ËñW!  ˜Uï

ÊUM:OÙ«;ñ

‰:uÄ

  :ÈñWÖWz :u! „WJ:Oá¶<…œIntroduction to probability

3

4

5

6

7

ÈdJ~ï…;ñË ÊUfiëW| s:OÅW! :v< :u! Ëu!dJÅW!«œ uë ÆdJ¶<Ëñœ ÈdJïUAOï vëW8ñWÇ v¶<«;ñ

 :v8ñWÇ :vK:OÙ v¶<«;ñ Æv|«ËUèË ñ…“Ë p<Wë »150«ñUî˛ :̈vëW¶A8 ñWfiì Æbï«;dÑ“ Ê«ñU3

 Æñ…œWMO! ÊUï«œËË;ñ ÊUÑ «ñWÖWz ÆvfiOçï vëW~ï…;ñ ñWÙ ñWfiì vKOî UïUO¶<…Ë«;ñ

89

11

1213

65

43

42

uë :ÈbMÙ :ÈñWÖWz ÆÊËu!WÙ «b:O" 5Å s:OÄW" ©∑® Ë ñ:u< s:OÄW" ©±® Ë vá< s:OÄW" ©≤® uë UA:Oë«;ñ vëWëd|u"˛ „WÄW" Èœ«“Uz

 Æñ…œWMO! XO! 5Å U| ÈUA:Oë«;ñ UÄW" ËWz

ÈñUz ¨ÊÆÛ          d:Oîóî…œË ÊÆÛ          d:Oîóî…œ «ñW§ÑUï ‰ Ëu! :u8 vëWìUÑWÙ UïuãWìW" :v|ñWÑUÇ uJïuÇ :vìUî ËuÇ ÈñUz

 øXO!dë ÊuãWìW" ‰Uî :u! ÈñUz UM¶AÙWÖ g:OÄ ‰ ÈË :vìUÑWÙ uë …bïWÇ ñWÖWz Æ‰Uî W¶AÙWÖ ÊÆÛ          d:Oîóî…œ

6 40:6 50:

6 42:

  øXO! ñ:u< U| W¶:OKÄ ËWz …bïWÇ ñWÖWz Æ:vïdJ|ñU| s:|“WäUë s:O¶:OKÄ˛ UA:Oë«;ñ „W¶:OKÄ vìUÑWÙ

 Wï W¶:OKÄ ËWz «ñWÖWz Æ:vïdJ|ñU| s:|“WäUë s:O¶:OKÄ˛ UA:Oë«;ñ „W¶:OKÄ vML:OÙ8 Wï Ë XO!5ø…bïWÇ XO!

 ˛ d¶ï“Wî uë …bïWÇ ñWÖWz ¨«bìWÙ :vë…ñ«“ :vëñW! v$UîñUz3 ˛ d¶ëËuâ!Ë6  øXO!ñU|œ

 øXO! WKOà Wï W¶OÄ ËWz …bïWÇ ñWÖWz Æ†ñ«ó§ìWÙ ÈœWº!Wz s:O¶OÄ˛ „W¶OÄ :vMOÙWÅ

WO"UÙ :vN3 ËWz …bïWÇ ñWÖWz ¨Ê«d"WLO¶ïU< :u! Ëu! ÈdJÅW! U| uë dJïUAOï Èd"Wî p:Oz UëW¶<«;ñ ñWfiì „WN3 :vMOîñWï

 vï«ñU3 bïWÇ ÊdJïUAOï12 øXO!

XO¶<…Ë«;ñ p<Wë :v~ï…;ñ ñWfiì qOî

XO¶<…Ë«;ñ ñ…“ v~ï…;ñ ñWfiì qOî

XO!Wï p<Wë vëW~ï…;ñ ñWfiì XO¶<…Ë«;ñ qOî

 XO¶<…Ë«;ñ v|«ËUè :v~ï…;ñ ñWfiì qOî

XO! v|«ËUè Wï vëW~ï…;ñ ñWfiì XO¶<…Ë«;ñ qOî

 XO!Wï ñ…“ vëW~ï…;ñ ñWfiì XO¶<…Ë«;ñ qOî

 p<Wë

 ñ…“

 v|«ËUè



2

18

17

16

15

14 ÊUëWOOè«d:Oà

11 vìËU8

13 ÊU¶<œñuë

9 …“«bïWz10 UOã«dÖu3

512 „Ëu"ñWÄ

3

31 ÊUM:OÙ«;ñ

2-6

ñ«ËñW!  ˜Uï

ÊUM:OÙ«;ñ

‰:uÄ

ÈbïW!e|;ñË s|;ñ:uÖCombinations and ordering

 ø…bïWÇ vë…ñU! ñWÙ ‰ :v|œWº!Wz ‰ :vJ:Oz s:O¶OÄ XãW4 U|bïW!e|;ñË s|;ñ:uÖ

1

4

 v:OÅœ :u" UJ:|;ñ bïWÇ »12 ∫ÊUëËu"ñWÄ «ñUî˛ WëWÙ vM!«œ „W|Wã…;ñ ñWfiì ÊUëËu"ñWÄ

614 „Ëu"ñWÄ715 „Ëu"ñWÄ820 „Ëu"ñWÄ

 ÆWJ! ñU|œ :vëWç|WÄ ñWÙ s:O|W¶OÄ s:OM|ñ:uÖ

12 œ«bäW!

 UM|;ñ:uÖ «ñUî˛(7) ÆÊU¶OÄ

 U|bïW!e:|;ñ «ñUî˛(4) ˛ ÊU¶OÄ(7) ÊU¶OÄ

 U|bïW!e:|;ñ «ñUî˛(5) ˛ ÊU¶OÄ(7) ÆÊU¶OÄ

 U|bïW!e:|;ñ «ñUî˛(3) ˛ ÊU¶OÄ(7) ÆÊU¶OÄ

 X:OÑœ Èñ«bìœ10 ñWfiì ÊUëËu"ñWÄ5X:OÅœ ñ«bìœ ÊUJ:|;ñ bïWÇ » Æ:vJã…;ñ p:Oz ñWfiì „Ëu"ñWÄ ËËœ :v|«dJ:O" » ¨XOï«œ ÊU|Wã…;ñ

 Æ†…b§îU$Wz ÈñUë vÑ

 ¨ÊU¶<W§ìWÙ UM"uÖ :u! Êdë“U< „WïUJ|ñW! :vëWO|bï…ËUï«Ëœ üuÙ ‰ 6:ÈñW‹J:|;ñ ÊUJ:|;ñ bïWÇ » Ædë «b:O" Èñ«bJAÄ ÊUO!U"uè

 øÊU¶<W§ìWÙ Uïbï«u8 :u! †WJ! È“UÖ Ê«ñ«bJAÄ X:OÅœ :v~ïWÙUz

8Uï«“ ËWz ÊUJ:|;ñ bïWÇ » Æ:vÙW~M|˛ UM¶<ñUÄ s:OJ:|;ñ ñWfiì ÊWJ! :vïbïU¶<uï«œ «œ ÈWï“U! Uë…e:Oî ñWfiì p:Oz WM¶AÙWÖ Uï«“

 øsM|Ë;ñ È…e:Oî ñ:Ëbì ÊñUëœ

10ñWÙ ÆÊdë“U< Ëu§"UÙ vë…d:|˛U! UOïUÑd:|˛UÄ U| :vÅ“ñ…Ë ü:uÙ ‰ uë :̈v|bïWî d:O8 :vë…ñ«“U! ‰ dë Èñ«bJAÄ ÊUïU‹!U"uè

ËWz ÊUJ:|;ñ bïWÇ » Æ†WJ! ñU|œ :vëWïU‹!U"uè ñWÙ :u! ÊUN3 UOÑœ :Èñ«“U! :ÈñW‹J:|;ñ ¨Ëu!WÙ :u8 UÙW~ïUAOÄ :vëWïU‹!U"uè

 Æ†…b§îU$Wz ÈñUë vÑ †ñUëœ



11

10

8

9

6

4

3

2

1

 „Wëd|u"8 Ë vá< s:OÄW"7 :Èó:OÑöÖ ÆWïWÙ «b:O" 5Å s:OÄW"5UëWï«œË;ñ ñWÙ «ñWÖWz ÆÊUA:Oë«;ñ :ÈñU3 p:Oz » ÛW"

 ∫WJ! ñU|œ :Èñ«u8 ‰

32ÊUM:OÙ«;ñ

3-6

ñ«ËñW! ˜Uï

ÊUM:OÙ«;ñ

‰:uÄ

5$uÖCombination

 øÊd:|ó§ìWÙ :vëW|WïóOì ñWÙ s:OÅœ ÊUJ:|;ñ bïWÇ »

5

 :vïñ«u8 íOÅ :u!4 Ë :vO"UJ<Wë s:|ñ:u35ÊUç:Oî ÊUJ:|;ñ bïWÇ » ÆÊËu!dë…œUîUz ÊUïUç:Oî :u! v¶ÅuÖ s:|ñ:u3

  øX|d:|ó§ìWÙ ÊUÑ X:OÅœ

7

12

13

14

15

16

 UëW|Wïó:Oì5 ˛ v<Wë8 X|d:|ó§ìWÙ ÊU<Wë

 UëW|Wïó:Oì2 ˛ v<Wë16 X|d:|ó§ìWÙ ÊU<Wë

 UëW|Wïó:Oì4 ˛ v<Wë7 X|d:|ó§ìWÙ ÊU<Wë

 UëW|Wïó:Oì8 ˛ v<Wë15 X|d:|ó§ìWÙ ÊU<Wë

 UëW|Wïó:Oì3 ˛ v<Wë9 X|d:|ó§ìWÙ ÊU<Wë

  øX:OzœñUJ! :u! 5$:uÖ ÊU| ÈbïW!e:|;ñ ÊU| s|;ñ:uÖ :̈Èñ«u8 ‰ s:|ñU! ÊUÑ˛ p:Oz ñWÙ

 Ë :vO"UJ<Wë s:|ñ:u3 ËËœ3 v¶Å:uÖ s:|ñ:u3

 Ë v¶Å:uÖ s:|ñ:u3 ËËœ3 :vO"UJ<Wë s:|ñ:u3

 Ë  :vO"UJ<Wë s:|ñ:u3 ñUÇ4Æv¶Å:uÖ s:|ñ:u3

 Ë :vO"UJ<Wë s:|ñ:u3 :v<3  v¶Å:uÖ s:|ñ:u3

 UïUA:Oë«;ñ2Ë vá< s:OÄW"3 5Å s:OÄW"

 UïUA:Oë«;ñ3Ë vá< s:OÄW"2 5Å s:OÄW"

 UïUA:Oë«;ñ4 5Å UÄW" p:OzË vá< s:OÄW"

 Èd:Oã †ñUëœ „WO!U"uè ÊUJ:|;ñ bïWÇ »2 ˜Uï˛ XO! ÊUïUî“5 ø:v|uJï«“ ‰ ÊUïUî“

 s:OÅœ ÊUJ:|;ñ bïWÇ »20 ˜Uï˛ ÊUO!U"uè60U~ïWÙUz UO¶ÅñWÄñW< UëW|WïóOì UïUMO£J:OÄ :u! ¨Êd:|ó§ìWÙ ÊUO!U"uè

 ø:vëWïU‹!U"uè üU< UOÙUîËœ

 ˛ :vÅ“ñ…Ë UïU|18 :vèËËbM< Èd~¶<«;ñ ¨Èñ…b|ñU| :̈vïU| :ÈñW!Wç:|;ñ s:OÅœ ÊUJ:|;ñ bïWÇ » ¨Ëu§"UNJ:OÄ ÊUî«bïWz

  øÊd:|ó§ìWÙ

 :vëWïUJ|ñW! s:Oï«e|ñU|10 øñ…œWMO! :vïUJ|ñW! s:OîU$Wz «ñUî˛ ¨ÊËu! Ê«e|ñU|
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‰:uÄ

 ÊdJî:uëË ñWÖWzAdding and probability

 s:Oï«œËË;ñ ËËœ :ÈñWz ∫:vë…ñ«“ :vëñW! Uï«bìWÙ :vî…œ ‰A ËB s:Oï«œËË;ñ øWï ÊU| Wï«œu3œA ËB  Æ…d:Oî˛WN!

 :u! WO|dJÅW!«œ :v| ñ«bKOî :vëW8ñWÇ8 ˛ WO|dJ<Ëuï…;ñË ¨ÊUfiëW| s:OÅW!1 U"WÙ8ñU3 p:Oz W8ñWÇ ËWz œ«“Uz Æ

 ∫:Èñ«u8 s:O|…ñU! ‰ X:O¶<…Ë«;ñ ñWfiì v8ñWÇ :vKOî uë …bïWÇ :ÈñUî˛ :ÈË «ñWÖWz Æbï«;dÑ“

12

34

56

7

9

10

11

12

13

14

15

ËËœ :vîW3ñW< «ñWÖWz :̈Èñ«“ s:OëñW! ËËœ Uï«bìWÙ :vî…œ ‰

‰ :v¶A8 ‰ uë :v|WïËu/ :v|UÅ:u! s:|ñUî˛˛ ÈËu!ñU|œ s:|ñUî˛

 ÆWJ! ñU|œ ÈdJïËË;ñ :Èñ«u8

1+

1

2

3

4

5

6

65432

65432 7

6543 7 8

654 7 8 9

65 7 8 9 10

6 7 8 9 10 11

7 8 9 10 11 12

 Uï«œËË;ñA …ñUî˛ UïËu!ñU|œ ∫3Æ

 Uï«œËË;ñBÆ†Ëu3 Uë…ñUî˛ UïËu!ñU|œ ∫

 Uï«œËË;ñA ˛ d¶ï“Wî Uë…ñUî˛ UïËu!ñU|œ ∫5Æ

 Uï«œËË;ñBÆ†Ëu3 Uë…ñUî˛ UïËu!ñU|œ ∫

 Uï«œËË;ñA vï«ñU3 bïWÇ :vë…ñUî˛ UïËu!ñU|œ ∫5 ÆXO!

 Uï«œËË;ñBÆ†Ëu3 Uë…ñUî˛ UïËu!ñU|œ ∫

 Uï«œËË;ñA ˛ d¶ï“Wî Uë…ñUî˛ UïËu!ñU|œ ∫5Æ

 Uï«œËË;ñB ÆXë Uë…ñUî˛ UïËu!ñU|œœ ∫

 Uï«œËË;ñA vï«ñU3 bïWÇ :vë…ñUî˛ UïËu!ñU|œ ∫2 ÆXO!

 Uï«œËË;ñB ˛ d¶ï“Wî Uë…ñUî˛ UïËu!ñU|œ ∫5 Æ

 Uï«œËË;ñAÆ‘W!:u8 Uë…ñUî˛ UïËu!ñU|œ ∫

 Uï«œËË;ñBÆ†Ëu3 Uë…ñUî˛ UïËu!ñU|œ ∫

 ñWfiì ÊU| XO! †Ëu33øXO! ‘W!«œ

 ˛ XO!d¶ï“Wî ÊU| XO! Xë7ø

 ˛ XO! d¶ëËuâ!2 ˛ XO!d¶ï“Wî ÊU|6ø

  ñWfiì ÊU| XO! Xë4øXO! ‘W!«œ

 ˛ XO!d¶ï“Wî ÊU| XO! Xë Ê«Ë :vîW3ñW<11Æ

 ˛ XO! d¶ëËuâ! Ê«Ë :vîW3ñW<6 ˛ XO!d¶ï“Wî ÊU|10 Æ

 ˛ XO!d¶ëËuâ! ÊU| XO! †Ëu3 Ê«Ë :vîW3ñW<5 Æ

 ˛ XO! d¶ëËuâ! Ê«Ë :vîW3ñW<8 :vï«ñU3 bïWÇ ÊU|6 ÆXO!

 ˛ XO!d¶ëËuâ! Ê«Ë :vîW3ñW<4 :vï«ñU3 bïWÇ ÊU|5 ÆXO!
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 :u8W!ñW< s:Oï«œËË;ñIndependent events

 ¨Ê«Ë s:|ñWÖWz ÆWï:u8W!ñW<            s:Oï«œËË;ñ¨             ¨ ¨

 ∫ñ…œWMO! :Èñ«u8 ‰ s:O|W¶:|ËUz s:Oï«œËË;ñ ÊUÑ˛ :vJ:Oz ñWÙ «ñWÖWz «ó:|;ñ

2```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

3`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````4``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

5```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````6``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````

 vëWëd|u"3 Ë vá< s:OÄW"2 Ë ñ:u< s:OÄW"7dJïUAOM¶<…œ :ÈË :v~ï…;ñË UA:Oë«;ñ „WÄW" ¨WïWÙ «b:O" 5Å s:OÄW"

ÊUÑ˛ :vJ:Oz ñWÙ «ñWÖWz ÆdJïUAOM¶<…œ :ÈË :v~ï…;ñË UA:Oë«;ñ Èœ UëWÄW" :ÈË v¶AÄ ¨vëd|u" ˜Uï …bï«;ñWÖWÑË

 ∫WJ! ñU|œ :Èñ«u8 ‰ s:Oï«œËË;ñ

7

8

9

11

:Èñ«u8 ‰ s:OÑWz˛ :vJ:Oz ñWÙ «ñWÖWz ¨5fiOçï s|Ëu! ñU|œ s:|ñUî˛Ë ¨«bìWÙ p:Oz ˜ËËœ ‰ p:Oz Ê«ñU3 ËËœ „…ñ«“

 ∫ñ…œWMO!

12

13

14

15

16

 ∫…d:Oî˛WN! :vëWï«œËË;ñ ñWÙ «ñWÖWz ÆÊ«bìWÙ È«eïUë :vÑ«ñœ s:OÇñUÄ ËËœË „…ñ«“

17

18

19

20

P B C D( )∩ ∩

P A C( )∩

P A D( )∩

P A B C( )∩ ∩

P B C( )∩

P A B( )∩

D C B A, , ,P D( ) = 0.25 P C( ) = 0.4 P B( ) = 0.1 P A( ) = 0.2

Æs! 5Åœ ÊUA:Oë«;ñ WMO"UÙ s:OÄW" ËËœñWÙ

 ÆXO! ñ:u< U| :ÈËËœ UÄW"Ë XO! vá< U| :vJ:Oz UÄW"

 ÆXO! vá< U|Wï :ÈËËœ UÄW"Ë XO! vá< U| :vJ:Oz UÄW"

Æs! ñ:u<œ Wï WÄW" ËËœñWÙ

 ÆXO! ñ:u< U| :ÈËËœ UÄW"Ë XO! 5Å U| :vJ:Oz UÄW"

 ˛ XO!d¶ï“Wî :vJ:Oz :v<Ëuï…;ñ5® ˛ XO!d¶ëËuâ! :ÈËËœ :v|Ë :È3 Æ:È ©

 ˛ s!d¶ï“Wî ”Ëuï…;ñ ËËœñWÙ4 Æ:È

 ÆXO! Xë :ÈËËœ :v|Ë XO! †Ëu3 :vJ:Oz :v<Ëuï…;ñ

 ˛ XO!d¶ëËuâ! ÊU<Ëuï…;ñ ËËœñWÙ˛ p:Oz ñWÙ2 Æ:È

 ˛ XO!d¶ï“Wî Wï ÊU<Ëuï…;ñ ËËœñWÙ˛ p:Oz ñWÙ4 Æ:È

 :Èñ«“ ñWfiì v<Ëuï…;ñ2Æs! †W8 ËËœñWÙ ‰WÖœ XO!

 ÆXO! Èœ UÇñUÄ ñWfiì d:OÅË XO! È…ñUÄ UëWÇñUÄ ñWfiì †W8Ë XO! †Ëu3 :Èñ«“ ñWfiì v<Ëuï…;ñ

 ˛ XO!d¶ï“Wî :Èñ«“ ñWfiì v<Ëuï…;ñ4Æs! d:OÅ Èœ s:OÇñUÄ ËËœñWÙ ñWfiìË :È

 ˛ XO!d¶ï“Wî :Èñ«“ ñWfiì v<Ëuï…;ñ2 Æs!WÙ “«ËUO3 s:O|ËË;ñ ËËœ ÊUÇñUÄ ËËœñWÙË :È
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‰:uÄ

 :vïËu§"dÄ s:|ñWçOÄMeasures of dispersion

6````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 100   90   53   61   40   52   38

 ∫ñ…œWMO! :Èñ«u8 ‰ s:O|«b:OÄ UëW|W˘Wî:uë ñWÙ :u! ÈbïWÑUï :vï«œôË «œËWî

1``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 52, 36, 38, 20, 24

2`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 20, 22, 18, 15, 11, 12

3`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 95, 40, 82, 88, 56, 71

4`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 200, 167, 188, 188, 167, 142, 120

5```````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 8.6   10.5   7.2   3.4   5.8

 ∫ñ…œWMO! :Èñ«u8 ‰ s:O|«b:OÄ UëW|W˘Wî:uë ñWÙ :u! v|WïUçOÄ Uï«œôË ÊËuÇWMJ:Oì

7`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 20,  22,  11,  17,  13,  13

8``````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 120,  52,  67,  44,  82

9`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` 1 875,  2 010,  1 715,  1 805,  1 215

10`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ,         ,  ,      ,           ,    

11`````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ,          ,      ,          ,    

12````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````````` ,          ,       ,          ,      ,   

 üU<˛ «b:OëWïU|œ nì:uÖ U|ñU| :u! ÈWïUçOÄ U|…ñUî˛ :Èñ«u8 ‰ :v¶A8 ˜Wz1977 üU< U"WÙ1996¨†Wëœ ñU|œ

 ∫ñ…œWMO! :Èñ«u8 ‰ s:OÑWz

1314

1516

1718

287 280 290 290 283 279 280 284 289 292

272 278 277 280 280 283 284 278 277 285

,,,,

,,,,,,

15 11 5 16 18 14 5 12��� . ��� ��� ��� ��� ���5. ��

18 22 6 40 8 40 2 30��� . ��� . ��� . ���

19 19 8 19 6 19 2 19 19 4��� . ���� . ��� . ���� ��� .

ÆWJ! ñU|œ È«œËWî

 ÆÊËuÇWMJ:Oì

 ÆX<«;ñWÑUï

  ÆÈbïWÑUï Uï«œô

 ÆÈWïUçOÄ Uï«œô

 Æ©œ:uî®ËU!
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‰:uÄ

ÈbOKèWz U|…“«bïWz˛ „WJ:Oá¶<…œ

Applications in Euclidean geometry

 ˛ ÊUïUM:OÙ«;ñ UïdëñUJOÅ :u! WMO!ñUJ! ñW§î«ñW! U|WÅ:u~:O< :vÑ1 U"WÙ4 Æ

1

2

2

3 1

 ÆXOM:|uïœ :vÇ «b:O|ñUëdO!œ :Èñ«u8 ‰ s:OÑWz˛ p:Oz ñWÙ

56

78

910

 ÆWJ§ïËË;ñ :ÈË :v|uÙ ¨Ëu! †WìW8 U| WëWÙ ¨s"WìW8 ÊU| 7<Ëñœ :Èñ«u8 ‰ s:OïUî«;ñ ˜Wz

11

12

13

 uë ¨ñW§î«ñW! vM:|Ë …b! :u8 :ÈñW!E :vK:OÙ W¶<«;ñ WÇñUÄ :u! W¶<«;ñWÑUïAËB ˛ Ê«ñUO<dÄ UïdëñUJOÅ :u! ¨14U"WÙ

18 ø©sÅUÅ® s"WìW8 ÊU| 7<Ëñœ :Èñ«u8 ‰ s:OïUî«;ñ ˜Wz :ÈñWz ¨

14

15

16

17

18

3

E

C

C

B

B

A

A

D

B E A�� ��, ,

 Æ…ó:O!          UÅ:u~:O< s:OK:OÙ W¶<«;ñ WÇñUÄ ËuîWÙ s:OÑUï

 Æ…ó:O! «œu3 s:OJ:|;ñ :v< »           U|WÅ:u~:O< ‰ :vëW|WÅ:uÖ ñWÙ :vÑUï

 U|WÅ:u~:O< ‰ :vëWÅ:uÖ ñWÙ uë …ó:O! Êö:OÙ W¶<«;ñ WÇñUÄ ËËœ Ê«Ë ËuîWÙ s:OÑUï

 ÆsMOzbJ:OÄ

 Æ«bÑUïœ W¶OÑWëœ          U|WÅ:u~:O< uë …ó:O! v¶8W"ËË;ñ ÈË :vÑUï

ABC

ABC

ABC

ABC

 Æd:O¶<

 Æ:v¶<«;ñ Uç:Oì

Æ:v<ËuM:O" :È;ñWÄñW!

 Æ:vëËu"ñWÄ :ÈËË;ñ

 ÆvîWìWè :ÈñW<

 Æ:vîUï UïdëWÑ U|uèWÇ

 ÆXO!œ ó:|ñœË vëWK:OÙ W¶<«;ñ s:OìU8˛ :vëWìU8˛ †Wëb:Oá¶<…œ pAO"

 ÆÊ;d!œ ËËœuJ:Oz :vëWìU8 ‰ :vM¶! X8W"ËË;ñ ËËœ

 ÆÊ;d!œ ËËœuJ:Oz vëWK:OÙ W¶<«;ñ ‰ X8W"ËË;ñ ËËœ

:Èe:|;ñ p:Oz ñW< WMÑWëœ               s:OìU8

 sMOzbJ:OÄ vëW¶8W"ËË;ñ    Ë    Ë    s:OìU8

 :Èe:|;ñ p:Oz ñW< WMÑWëœ    ¨     ¨    s:OìU8

  WM¶ÑWëñ…œ     üU8˛ pAO" ñUÇ

 AB
� ���

BA

AEB

A E D�� ��

E



1

8

7

4
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 «b:O|UÅ:u!œ X8W"ËË;ñË q:OÙW¶<«;ñ

Lines and planes in space

 ˛ ÊUïUM:OÙ«;ñ UïdëñUJOÅ :u! WMO!ñUJ! ñW§î«ñW! :v|WM:|Ë vÑ1 U"WÙ3 Æ

3

5

6

d

D

A

A

F

F

DE

K

p

m

m

Q

E

B

B

C

C

 Æ…ó:O! ËËœuJ:Oz ‰WÖœ V|ñW" s:O¶8W"ËË;ñ ËËœ s:OÑUï

 Æ…ó:O!        ‰WÖœ :uìuëW" s:OK:OÙ W¶<«;ñ ËËœ s:OÑUï

 Æ…ó:O!           :v¶8W"ËË;ñ ñWfiì ÊËu¶< s:OK:OÙW¶<«;ñ ËËœ s:OÑUï

:vK:OÙ W¶<«;ñ ñWfiì WïËu¶<        :vK:OÙW¶<«;ñ ñW§î«ñW! :v|WM:|Ë ‰

 :vK:OÙW¶<«;ñ ñWfiì WïËu¶<UïËCA:v¶8W"ËË;ñ uë :È;ñWÄñW! ÈË WëWÙ ¨

 :vK:OÙW¶<«;ñ ñWfiì sMOîWâ! XOM:|uïœKUÅ:uÖ ËWz W¶O! :Èœ WÅ:uÖ óOë Æ

 Æv¶ãWë Wî X<…b! U| Èu"ËËœ

¨    ¨    WïWÙ ËËœuJ:Oz ‰WÖœ V|ñW" s:O¶8W"ËË;ñ ËËœ ñW§î«ñW! :v|WM:|Ë ‰

 Êö:OÙW¶<«;ñ ËËœñWÙ «ñW§ÑUï ‰ U|bï…u|WÄmÆWJ! ñU|œ    ¨

 ÆWJ§ï:Ë;ñ ÊËu! †WìW8œ WëWÙ ¨s"WìW8 ÊU| 7<Ëñœ :Èñ«u8 ‰ s:OïUî«;ñ ˜Wz «b:O|UÅ:u!œ
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