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polynomial function
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 polynomialn
function of degree n
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quartic function
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1 2-1         


     

 a n ≠0  a 0,a 1  ,a 2 , ,… a n - 1,a n n
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fx= a nx n   + an -1x  n -1     + ⋯ + a2
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     n        
a n   fx


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



     






  

 


2  

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 ■


 






    1
1 
 
 2


  3–5 

6 


 

  


  " "


 

  
 a. f )x (  )   = x - 3( 5

 b. f )x (   = x 6  - 1

1

   

 1A. 1B. 
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



©






f x  = x 2 
f x  = x 3




         1

 

 
 1A. f x  = 4 - x   3 1B. g x   = x +7 4

1A–B

 b. gx =-x 4+ 1

   
y = x  2

  g x  = -x  4 + 1
 xy  = x  4



 a. xf  =x  - 25

   
y = x 3

 f x   = x -25
y = x 5



 
  x →∞ x →-∞ 



fx = an x n+⋯+a1x +a0
a n n 

  a n  na n  n

  a n  na  n   n

 

  





—
 —


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 






 f )x (  = 3x 4  - x 3  + x 2  +  .a 

  4  x  - 1



3


 lim 

x→-∞
  f x( (  = ∞  
lim 
x→∞

 f(x(  = ∞ 

 f )x (   = -3x 2  + 2x 5  .b
   -  x 3

 
 (   f x( = 2x 5   - x 3  - 3x 2
 5

2


 lim 
x→-∞

 f x( (   = -∞  
lim 
x→∞

  (   f x( = ∞ 
   f )x (   = -2x 5  - 1   .c

5
-2


 lim 
x→-∞

 f x( (  = ∞ 
lim 

x→∞
  (  f x( = -∞ 

2

  
   









99            

M
cG

raw
-H

ill Ed
uca

tion 




©








       2

  
         

 a. xf  = 3x 4- 5x  2- 1

 3 4   
lim 

x→∞
   f x  = ∞  lim 

x→-∞
  f x  = ∞ 

 
 b. g x  =-3x 2-2x 7+ 4x 4

g   x = -2x 7 +4x  4-3x 2   
-2 7

 lim 
x→-∞

    f x = ∞ 
lim 

x→∞
fx  = ∞ 



 c. xh  =x 3 - 2x 2

  1 3   
 lim 
x→∞

    f x = ∞  lim 
x →-∞

   f x = -∞ 

 تمرين
 2A. gx=4x  5 -8x 3   +  20 2B. hx = -2x 6+11 x 4+2x 2

5      2A
      

        4
      

 lim
x→-∞

f x  = -∞  
lim
x→∞

f x  = ∞
6    2B


-2


 lim
x→-∞

f x  = -∞  
lim
x→∞

f x  = -∞ 
 

   


 

  x  x
  

  
 

3


 
  




  
 





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  OL   AL  

      
  3 3

 3
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
f )x  (  = x 3  +5x  2  + 4x  


  
 f 3
 3
 

 (   f x( = x 3   + 5x 2   + 4x = 
 f x(x  + 1()x  (+ 4

--4 1 0

3

    
     




 
f x  )  (   = a n x n   + a n - 1x n - 1  + … 
a n  ≠ 0, n a+  1x a  +  0



n ■

n  - 1 ■
 ■

.x
 ■

.x
  ■

 x

 ■



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

 
 

 


n n≥1  f 
n - 1 



 ffx  = 3x6 - 10x4 - 15x2 
56

3 f 
3

 

f xc f 


 fc •
f x  =0x =c •

f x x -c •


       3

f  x  = x  
3 - 5x 

2 + 6x


3-13  f 3
f  x = 0

x 
3 -5x 

2  +6x =0 0   f x  

xx 
2 -5x  +6 =0 x

xx -2x -3 = 0 

3320 f 


 fx = x 
3 - 5 x 

2 + 6x 


 
 


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h )x (   = x 4  - 4x 2  + 3

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h )x ( = x  4 - 4x  2 + 3 = )x 2 - 3( x 

 h x  - 1()x  (+ 1
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       g x =x 4-3x  2- 4
       

3 4-1 4g 4
u = x 2x 4 - 3x 2 - 4 = (x 2)  

2 - 3(x  2) - 4

 (x 
2) 2-3 (x 

2) - 4 = 0 0   g x 

u 
2 - 3u - 4 = 0 x  2  u

(u + 1 )(u - 4) = 0 

(x 2 + 1)(x 2 -4) = 0 u   x2

(x  2 + 1)(x +2)(x -2) = 0 

x 2 +1 = 0     = x +2 = 0   = x -2 = 0  

 x=± √  -1  x = - 2   x  =2  x
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tion 




©







 
 1
 x


 

 x = = -05h(x)  x 
2(x -1) ( x +2)

 x = k ( ) (x  = x -1 3(x +2)4
k 4 x =-2 

x =-2x =1  x 


f  m         c f( x -c)(x -c )m
  m

 f (x ) x =c  x fc •
x =c

f (x )x =c x  fc •
x =c 

  

 

  6

 b  a f  x=x 2x +3x -1 2
   d   c 

4  f 2 x 4x  2x x 2x2x+3x-12  .a 
lim x→∞
f x   = ∞  lim x→-∞

f x   = ∞  2

1   1 -1 5 0  .b 

x  .c 

   xf ( x )(x, f (x))

 -∞, -1 5 -2f -2  = 18- 2, 18

-15, 0 -1
f -1 = -4-1,-4

0, 1   0 5f 0 5  = 0 505, 0 5 

1,∞  1 5f 1 5  = 2 2515, 2 25 

  1 2 3     .d  


 
 
0  -1 5 x
 1 x 
 

    1   2 4 

 
   ) (c                  ) (b        ) (a   

   )d(    

 6A.  f x  = -2xx -43x -1 3    6B. hx = -x  
3 +2x  

2+8x

124   123

     2     6A–B
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103   

 

   
 
  1 8
  2  1200

2002

  
15,050
25,510
35,608
45,496
55,201
65,089
75,095
84,675

  .a





 

  .b


  
 f(x( = 10.020x  3 - 176.320x   2

+ 807.469x + 4,454.786; 
 r  2  = 0.89

  .c


 6,069  .2012

  .d


 2015  .10,712

7

  
    
 
 

 osticOnDiagn CATALOG[ 
. 

103            

M
cG

raw
-H

ill Ed
uca

tio
n 






©






1 2  5

الربط

65 
  AED 10,000


Monroe Bank

2  




                     


2005200420032002200120001995199019801970

-0.4202 12.4182 34.67.010.09.4
  


 

  .a  


 
 1970L1




   .b 
QuadReg 

   1 0 96 r  
2 f ( ) 0 009x  = -  x 2  + 0 033x + 9 744

  

 ( )   
QuadRegY1 L2L1
Y11 2 5
  

 1993 c 

 f   23CALC  231970 1993 
.5.94% 1993 5 94 f (23 )

.6.5%                      .d 

5Y2y = 6 5    
fxy = 6 5 CALC 

 x  ≈21 
199121 + 1970 6.5%

 تمرين
2080  .7 

2080205020201990196019301900

43942 740 233 0 29.526.522.9



 

 1900L1  .a

 2005   .b

30   .c

f x  = 0 126 x  +22 732   

36  
1958  

           7 
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 3
  

 1–49




   
1. 

.2  

.3  

.4  

.5  
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 AL   BL   OL     
  

 AL1–49, 90–92, 94–1131–49 , 110–113–48 ,       90–92, 94–109

 OL1–67 ,   68, 69–79 
 ,  80, 81–89 , 
90–92, 94–113

1–49, 110–1130–92, 94–109

 BL50–113


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M
cG

raw
-H

ill Educa
tion 





©






1        

  1. f    x = x  +52 2. f   x  = x -63

 3. f    x = x  4-6 4. f  x  = x 5+7

 5. f     x = 16x4 6. f  x =  32x5 - 16

 7. f    x = x  - + 34 6 8. f   x  = x + - 43 3

  9. f   x = 1  _ 
3
 x  -95 10. f  x =  1  _ 

8
 x 3+ 8

 10   .11  


0 ≤t ≤1t     vt= 101 - t2
 1  

                  
2            

 12. f    x = -5x 7+6x  4+8 13. f ( )x =2x 6+4x 5+9x 
2

  14. g  x = 5 x 4+7x   5-9 15. g ( )x  = -7x 3+8x 4-6x 
6

  16. h  x = 8x 2 +5 -4x  3 17.  h ( )x =4 x 2+5x 3-2x 
5

 18. f     x = x(x  +1 x  -3 19.  g ( )x  = x 
2(x +4)(-2x +1)

 20. f  ( )x  = -x(x -4)(x   +5) 21. g ( )x  = x 
3(x  +1)(x 2-4)

   .22 
20052000

 a x( ) =4377x 
4 - 498 76 x 

3 + 1,3102x 
2 + 1,6262x +

22,000x  =06,8215

   .a  

   .b  



3–5  

 23. f    x = x 
5+3x 

4+2x  3 24. f   x = x 
6-8x 

5+12x 
4

 25. f    x = x 
4+4x  2-21  26. f   x = x 

4-4x 
3-32x 

2

 27. f    x = x 
6-6x  3-16  28. f   x = 4x 

8+16x 
4+12

 29. f    x = 9 x 
6-36x  4 30. f   x = 6 x 

5-150 x 
3

 31. f    x = 4x 
4 - 4x 

3 - 3x  2 32. f   x = 3 x 
5+11 x 

4-20x 
3

      b       a     
 d         c        

6   

 33. f    x = xx +4x  -12 34. f   x = x 2x -4x  +2

 35. f    x = -xx + 32 x  -5 36. f    x = 2x x +  5 2 x -3

 37. f    x = -xx -3x   +23 38. f    x = - x + 22 x -42

 39. f    x = 3 x 3-3x  2-36x 40. f   x = -2x 3-4x 2+6x

 41. f   x  = x 
4 + x 

3-20x  2 42. f   x = x 
5+3 x 

4-10x 
3 

   .43 


( )7  2007



49

5511

1016 5

911 5

758 5

 

     .a  


   .b   


 
(7) 

 .44 
   x -3 -2 -1 0 1 2 3

f x  8 25     75 7 5 6 25 35 75 2 5 1  

 .45      x 5 7 8 10 11 12 15 16

f  x 
    


2 5 6 4 -1 -3 5 9

 

 .46 x - - -253 -2 15 -1 0 0 1 55 0 5 1 

f x         23 11 7 6 6 5 3 2 4

 .47 
     x 30 35 40 45 50 55 60 65 70 75

f x          52 41 32 44 61 88 72 59 66 93  

   .48 
2010   2,005 1,970

 7  2020


filkWh


 filkWh

19706 12519957 5

1974720006 625

19807 2520056 25

19829 62520106 25

1990820206 375

1970     .a  

 2015  .b  

  7 fils   .c  

    1–10

2
2    12–21

2    a–b

2     23–32

2    33–42

 

14 8 ft  
2    44–47

  .48a 
f x =214⋅10-4x  3-0018x  2+0383x +5976
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 f(x( = -0.017x 4 +    .43a 
0.355x 3   - 2.276x 2    + 5.722x + 3.509

f )x (  = x  3  + 3x 2  + 3x  + 1  .54

f )x (  = x 3  - 9x 2  + 27x   - 27  .55

  .56 
f x( (  = x   4  - 6x    3  - 27x 2   + 108x  + 324

 (  f x( = x  4  + 11x  3 +  .57 
15x  2    - 175x - 500

 f(x( = x  4 - 28x 3 +    .58 
294x 2    - 1,372x + 2,401

f x x( (  =  5  + 4x  4  .59

 (   f x( = x 5  - 13x  4 +  .60 
64x 3   - 148x 2    + 160x - 64

f x( (  = x 5  - x  4   - 6x 3  .61

f x( (  = x  4  + 2x  2  + 1  .62

f ) x (  = x   6  + 3x  4  + 3x 2 + 1  .63


49  


 2005

 2007
1

 2006 22005

20051–4
.20079–12 20065–8

   
6. 

7. 

8. 

9. 

10. 
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



©






   .49 
20072005

1220071 2005

 


1423

2462

3495

4634

5587

6498

7798

8986

9969

10891

111,130

121,347

 x   .a  

    .b  
 

   .c  


                      
      

 50. 51. 

  

 52. 53.

  

        n          
         

 54. -1; n =  3 3;  55.  n = 3

  56. 6,-3; n =  4  57. -5, 4; n = 4

  58. 7; n =  4 0 59.  ,-4; n = 5

  60. 2, 1,4; n =   5 0 61. , 3,- 2; n = 5

   62     n = 4  63. n = 6

 n

    an

 64. 65. 

  

 66. 67.

  

     .68 

V   .a  


r  A   .b   
 15 

   .c  


                   
    

  69. 5,-   3, 6 4 70. ,-8,- 2

  71. 3, 0,4,-  1, 3 1, 1 72.  ,- 4, 6,0
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   .75 


 

   

195056 1

196063

197068 6

1980
74 8

199074 8

200079 2

 1950    .a  

   .b  
2015 

85%   .c  


  a–c
  

2

x =2   



 
x =0    54–63

a nn a n  n

a n  n a n  n

V = πr 2h

2b–c

2    69–74

a
f x  = 0 45 x +58 19

87 4%
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  
  4;  lim 

x→-∞
    = ∞ =  .81a

lim 
x→∞

   = ∞ 
 4 2 2 -  ,-6  .81b

 ( f(x =  .81c 
0.5 2)x  + ( 2  )     (x x + 6()x - 4

   = 4;  lim 
x→-∞

 = -∞ 82a
 lim 
x→∞

   = -∞
 )2-3, 2, 6  .82b
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




 
lim x→∞

  = ∞35 =  . 76 

lim 
x→∞

  = ∞46 =  . 77 

 lim x→∞ =∞25=  . 78 

lim 
x→∞

  = 3 6 = . 79 
∞

صباحًا 10   .80  
صباحًا10 x ًمساء7

   

04 1510

1
5 7

67

27 274 6

37 382 3

49 49-0 4

    .a  

   .b  
3

4  b   .c  

    .d  


      .a  

          .b  

      .c  

 81. 82. 

  

 83. 84. 

  


 

 85. f (x ) = 16x 
4 + 72x 

2 + 80 86. f ( x) = -12x 
3 - 44x 

2 - 40x

 87. f (x ) = -24 x 
4 + 24x 

3 - 6x 
2   88. f ( x)=x 

3+6 x 2-4x -24

     .89 


 h x g x f  x   .a  


 

 

f x = gx = h x =

x 2  +   x x 
2 x

x 3  -   x x 3 -x

x 3  + x  2 x 3 x 2

f (x )   .b  

  h x( ) g x( )

f (x )   .c  

  ∞- ∞  x  h x( ) g x( )

   .d  

 af ( )x  = a +  b b  a


  

     .90 


  f (x) = 5 754 x  

3 + 2 912 x  
2 - 7 516 x +0 349

f (x ) = 3 697 x 2 + 11 734 x -2 476 


x f (x ) x f (x )

-2 - 19 0 5
-2

-   1 5 1 1 5

0 04 2 43

   .91   
 



 f x = c,c ≠ 0    .92  
f x = 00 



    .93  

 f (x) = x 3 + 5x 
2 - x  

2 - 5x  -12x  -60 



   .94  
 



   .95 




    .96 



  76–79
 2

2 a–d  

  81–84

85–88

  a–d
  

2

2 

2 

2 

2 

2 

2 

2 
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
 90    







 4
   

  


  
  .82c 

f x( (  = -0.25 x)x   - 6( 2 )x   - 2()x  + 3(
 = 4; lim 

x→-∞
   = ∞  .83a 

lim 
x→∞

   = ∞

 - -1 ,)2 4, 3  83b

  .83c 

f x( ) =  1 _ 8  (x  - 3) 2  x (x  + 1)( x + 4)
= 5; lim 

x→-∞
   = -∞  .84a 

lim 
x→∞

   = ∞

 ) )2-1, 2 , 2-3  .84b

f x) (  =  1 _ 
10  x  .84c 

) (x  - 2  2( 1 3x  + ()x  + ( 2

  3 4  .85


  03  .86

- 5 _ 3 -2

 
2 
_ 1 03 4  87

2 -2 -63  .88

 BL  

   
  

 100

    
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



©






 

       

  97.  √  z  + 3  = 7   98.  d +  √  d 2  - 8  =  4 99.  √  x -8  =  √  13 + x  

 15   12       .100  
  f (x) = 9x  AED  13 99 

 
 f -  x f -x   .a  

   .b  

     gx  = 6x  +4f x=2x 
2 - 5x +3

 101. (f +g)(x)   102. f ◦g( x)   103. [ g ◦ f    ](x) 

 g x           g x f x=x 2    

 104. 105.   106. 

    

 AED25     .107 
ds 

  d = - 200s + 15,000
Ps  ≥ 25   .a  

   .b  

0-8         
82, 77 ,84, 98 ,93, 71 ,76, 64 ,89, 95 ,78, 89 ,65, 88 ,54, 
96, 87 ,92, 80 ,85, 93 ,89, 55 ,62, 79 ,90, 86 ,75, 99 ,62 

  .108 

  .109 

46 3    

                   f -1x = x _ 
9
 

                   279 80 AED  

2x 2 + x +7 72x   2 + 66x +15 12x 2 - 30x +22

2   104–106

 AED 50



≈12 54

  SAT/ACT  .110  
 


x = 

    A 16 D 60

    B 20 E 90

  C 30 

2 < x ≤3   .111  
?y

  F y =  
x 

+3
 _ x  -2    H y = x 2 - 3

  G y =  
x -5 _ 
x

 +1     J y = 2x

      .112  
5 4y = x  3

  A y + 4 = (x  +5 ) 3  C y + 4 = (x  -5) 3

  B y - 4 = (x  + 5)  3 D y - 4 = (x -5 ) 3

   .113  

 h x   = 
 √  2x

 
- 3 
 

_ x - 5 

 F x  ≠  5 H x  ≥ 3 _ 
2
 ,x ≠5

 G x  ≥ 3 _ 
2
   J x  ≠ 3 _ 

2
 

C

F

D

H


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2-2 








 



 
  .1  



  .2 


                

 3.  x 
3 + 6 5 x 

2 - 46 5 x +   60 4. x 
4 - 3x 

3 + 12x  
2 + 6x  - 7

 5.  x 
5 + 7x 

3 + 4x 
2 - x +   10 9  6. x 

4 - 19x 3 + 107 2 x 
2 - 162x + 73

1



 







2






-11.2, 2.2, 2.5 -0 89, 0 58  

-1.3 8 1, 8 9  

2-2     




 )Window Settings( 
  ( )






   

 f  x = x  3 - x 2 - 60 7 x + 204  

  1

6 4-8-10

Window/Zoom 2
Window Settings



  
-10-8

64

Window/Zoom 3
Window Settings 

2, 2-2, 8
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