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1 fx = 6x 3-25x  2+ 18x+9  
f xf x x-3  x=3 f

q (x)
f x = x -3· q x 

6x 3  - 25x 2 + 18x  + 9 byx  - 3q x

x  ≠3 q  x =  
f x

 _ x  -3



             1

 x  - 3    6x 3 - 25x  
2 + 18x + 9  

  6x   3_ x =6x2  6x2

  

  7x  2_ x  = -7x -7x

  

  -3x
 

_ x =- -3  3

  0 

6x 
3 - 25x  

2 + 18x + 9  = x  - 36x  
2 - 7x - 3

6x 
3 - 25x  

2 + 18x + 9 = x - 32x - 33x + 1 


-  1  _ 

3
  

2
 _ 3 3f x =6x 3 -25x  2 +18x  +9

 x
x

 
              

  1A. x  
3 + 7x  

2 + 4x - 12; x  + 6

  1B. 6x 
3 - 2x 2 - 16x - 8; 2x - 4

x + 2x - 1x + 6
x + 12x - 43x + 2

2-3   


 

synthetic division


depressed olynomial

 
synthetic ubstitution



1 










 

2  

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 ■


 
 .f )x (   = -0.001x 2 + 1.15x + 8



  x 1,000  1,000


 ■
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3x 2    - 2x + 1

3x + 2     9x 3 + 0x 2- - x 3 
 - __________ 9x 3 + 6x 2

-6x 2 - x

 - __________ -6x 2  - 4x

3 3x -
 - _______ 3 2x +

-5

  

  9x 3  - x -3 _ 3 2x+  =3x 2   -  2x + 1 +  -5 _ 3 2x+  ,x ≠ - 2  _ 3
 

 =3x 2 -  2x + 1 -  5 _ 3 2x+  ,x ≠ - 2  _ 3  

 
 3x  + 2 3x 2   -  2x + 1 + -5 9x 3 -x -3
 9x 3-6x 2+  3x + 6x 2  -    4x + 2 - 5 
9x 3-  x - 3

 9x 3    - x - 3 = 9x 3  -x -3 ✔

 | 2-3 | 110
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111   

 

x x 
3  -  

2  - 14x + 4
    x 

2 - 5x + 6 
 x +  4 -  20 __ 
x 2

  
- 5x + 6

3

  
  

 )   x - c (





 ) (x  - c 

2

M
cG

raw
-H

ill Ed
uca

tio
n 





©






      2     3

x 2-2x+ 72x 4-4x 3  + 13x  2+3x - 11

 2x 2 -1
  x 2 x -2 +  7     2x 4 x -4 3 x +13 2 x +3 -  11
  -  __ ____ ______ ___   2x 4 - 4x 3 + 14x 2

  -x 2   + 3x - 11

  - __ ______ ____   -x 2   + 2x - 7

  x -4

  

  
   

 3A. 2x  3 + 5x  2 - 7x + 6 ÷ x 2 + 3x - 4   3B. 6x 5 - x  4 + 12x  2 + 15x ÷ 3x 3  - 2x 2 + x 

x - c
1




x-c

       
x - cc



c       


       

3 2        









x - 36 x 3 - 25x 2 + 18 x + 9

  3 6 -   25 18 9

 18 -21 -9

 6 -7 -  03 

 



=


 c=

1

2 

3 

4

  




xx  




 3 6 -   25 18 9

 18 -21 -9

 6 - 7  -  3 0


 x - c




3 

 
 x2-2 x +7 =0

  
x
  

  

111           

522 / ١٦٠





















  
  4 2    




 x





 


a.  (2x 5 -  4x4 -  3x 3 -  6x 2 - 

5 8 3x - ) ÷ (x - )   
2 x 4 + 2 x 3 + 3x 2 +  +  3x

 4 +  4 _ x - 3 
 b.  (8x 4 +  38x 3 +  5x 2 +  + ) 3x 3

÷ (  + 4x 1)  
 2x 3 +  9x 2 -  +  +  x 1 2 _ 4x + 1  

4


 









     2
5 
  6 
   x - c

f )x (

M
cG

raw
-H

ill Ed
uca

tio
n 





©






x - c


   4



 a. 2x 4- 5x 
2+5x - 2 ÷x + 2

          x + 2 = x - -2 , c = -2  
 x 3



-   2 2 0  -  5 5 - 2 -   2   2 0 -  5 5 -2

 -  4 8 -  6 2

 2 -  4 3  -  01 

  



=


 c=


  

    

b. 10 x 3 - 13x  
2+5x  - 14 ÷ 2x - 3 

x - c  

=  

 c  =  
3  _  
2
   

 

    =    

 
 4A. 4x 3  + 3x 2  - x + 8÷x - 3   4B. 6x 4 + 11x 3  - 15x 2 - 12x + 7 ÷ 3x + 1

21dx  = x -c    
r

f x = x  - c× q x + r

x = cf x

r = fc = c   - c× qc+ r =0× q c+ r

f c = r 

r = f  c x - cf  x 

 


   





 

 | 2-3 | 112

 | 2-3  | 112
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113   

 

 800  



  AED 600
 AED 10
 15

 

 (  R)x = -150x 2  + 1,000x

 x + 480,000
  AED 10


 

 AED 481,250  .AED 50


 

f )x (
f )x (

a.  f)x(  = x 3  - 18 60x 2  + x + 
25 5 5; )x  - (, )x + (  
f x x x) (  )=   - 5()x 2  - 13   - 5(

b.  f x 2 13 1) (  = x 3  - x 2  - x  - 0;  
) (x  - 5 , )   x + 2(  
f)x x x x(  )=   - 5()   + 2()   + 1(

5

6

  
  
 




 


x c  = 

M
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raw
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



©






x - cf x x = cfx 
 fc

 t x=x 
3-12x  

2+48x +74 
  x   



x = 12t x

t 12 = 650 650 
650

 

 12 1 -   12 48 74

  12 0 576

  1 0  48 650  

 

t x= x 
3 - 12 x  

2 + 48x + 74 

t 12= 12 3  -1212 2  +4812 +  74 = 650  ✔  x  12 

 
   .5 

867

     5 

c f c = 0x = cf x
f x x - c x - c

f  c  = 0  x - cf x 

 



    6

    f x                            
fx                  

fx =4x 
4  + 21x  

3 + 25x  
2-5x+3 ;x - 1 ,x + 3  .a 

x  + 3x  - 1   

   1 4 21 25 -  5 3

    4 25 50 45

     4 25 50 45 48

 x  - 1 f x
 x - 1 f 1 = 48

-    3 4 21 25 -  5 3

 -12 -  27 6 -3

  4 9  -  2 1 0

 f x 
 x + 3 f  -3  = 0  0 x + 3

  

f x  ÷ x + 3 f x  x + 3   
f x

f x = x + 34x  
3 + 9x 2 - 2x + 1  






 

12
15
 40 

 30
 

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14.  36x  4 - 36x  3 + 24x  2 + 9x + 6 +    12 _ 3x + 2 

15. x + 4

 16.  2x 2 -  +  +   8x 9 5x + 24 __ 
2x  2

   
+ x − 12

 

 17.  2x 2 −  +  +  4x 2 2 __ 
3x  3

 
+ 2x

 
+ 3

 

 18.  4x 2 -  −  −   x 3 x + 10 __  
3x  3

 
+ 2x   2

 
-

 
x
 
+ 6

 

 19. x  3 +  x  2 +  +  +  5x 4 2 _ x − 2 

 20.  2x  3 -  2x  2 +  -  +  4x 4 8 _ x + 3 

 21.  3x  3 +  3x  2 +  +  +  12x 24 48 _ x - 4 

 22. x  4 -  2x  3 + x  2 +  +  +  4x 1 4 _ x + 2 

  

 9. 5x 3 + 17x 2 + 74x + 295 +  1,192 _ x − 4 

10. x 5  - 4x 4 + 9x 3  - 19x  2 + 41x - 83 
+  190 _ 

x
 + 2 

11. 2x 3 - 8x 2 + 22x - 47 +  100 _ x + 2 

12.  2x 3 -  x 2 -  - 41x 20

13. 3x 5  + 3x 3 - 6x 2 - 2x + 4 -  2 _ 2x - 1 

M
cG

raw
-H

ill Ed
uca

tio
n 





©







x + 3 
fx = 4x 

4 + 21x 
3 + 25x 

2 - 5x + 3

-3, 0-3 
-3, 0  fx

✔

fx =2x 
3-x 

2 - 41x - 20;x+4,x-5  .b 

 x + 4  

 

-  4 2 -1 -41 -20

 -   8 36 20

 2 -9 -  5 0

fxx + 4 f-4 = 00 x + 4 fx   

2x 
2 - 9x - 5x - 5  

 

 5 2 -9 -5

  10 5

  2 1 0

xf xx  - 5 f5 =00 x - 5 f x  
fxf xx-5   + 4



fx  = x +4x -52x  +1

x  = -4fx  = 2x 
3 - x 

2 - 41x - 20 

✔ x = -  1 _ 2
x = 5


   

       
fx  f  x   

 6A. f x  = x - x x x x -   + ;   - ,  +
 6B.  fx  = 4x 

3 - 34x 
2 + 54x + 36 ;x - 6 , x - 3 

fx  = x - 23 x - 4x + 3    

f x = 2x - 6x - 32x + 1    



 x - cf x r 
f c r •

f x   x - cr =0 •
f  x cr =0 •

f x  =0 x = cr =0 •


 

CALC



 

 | 2-3 | 114

 | 2-3  | 114
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115   

 3
  

 1-47 




!
   
19–28




 
)x - (c

 )   x + 3(   )x - )-3((

 .3 -3 

  

23.  6x 4 +  14x 3 +  12x 2 +  +  12x
 18 +  46 _ 2x - 3 

 24. 12x 3 -  6x 2 +  - 6x 12

25.  15x 4 +  12x 3 +  9x 2 +  +  6x
 20 _ 3   +  76 _ 3 3( x - 2) 

26.  12x 4 +  4x 3 +  16x 2 -  +  4x
 15 _ 4   +  9 _ 4 4( x + 1)  

27.  12x 5 +  6x 4 -  3x 3 - 5

28.  8x 5 -  12x 3 +  6x 2 - 15

  38 

fx   = x  + 2x 3  - 4x 2  - x + 3
  39

   40

fx   = 3x  - 1x  - 5 x     41 

  x  - 4 x  + 2

     f x = 4x - 1x 3    -   42 

9 30x  - 
    43

    44

f x x    = 4   + 3 x      45 

x 4  - 3x 3  + 12x 2    - 3x + 21

 AL   BL   OL  

  

 AL
1–47, 62, 63, 68–831–47 80–83   , 2–46 ,   62, 63, 

68–79

 OL1–51 ,   52, 53–59 
,  60, 62, 63, 68–83

1–47, 80–8348–60, 62, 63, 68–79 

 BL48–83



M
cG

raw
-H

ill Ed
uca

tio
n 





©






         
 1 

  1.  x 3 + 2x 
2  - 23x - 60; x + 4

  2.  x 3 + 2x 
2  - 21x + 18; x - 3

  3.  x 3 + 3x 
2 - 18x  - 40; x - 4

  4.  4x 
3 + 20x 2  - 8x - 96; x + 3

  5.  -3x 
3 + 15x 

2 + 108x - 540; x - 6

  6.  6x 
3 - 7x 2 - 29x - 12; 3x  + 4

  7.  x 4 + 12x  
3 + 38x  

2 + 12x - 63; x 
2 + 6x  + 9

  8.  x 4 - 3x 
3  -36x  

2 + 68x + 240; x 
2 - 4x  -12

3 2  

  9.  5x  
4 - 3x 

3  + 6x 
2  - x + 12 ÷ x - 4

 10.  x  
6 - 2x  

5 + x 
4 - x 

3 + 3x 2 - x + 24 ÷ x + 2

 11.  4x  
4 - 8x  

3 + 12x 
2 - 6x + 12 ÷ 2x + 4

 12.  2x  
4 - 7x  

3 - 38x  
2 + 103x + 60  ÷ x  - 3

 13.  6x  
6 - 3x 

5 + 6x 
4  - 15x 

3 + 2x  
2 + 10x - 6 ÷ 2x - 1 

 14.  108x  
5 - 36x  

4 + 75x  
2 + 36x  + 24 ÷ 3x + 2

 15.  x  
4 + x 

3 + 6x  
2 + 18x  - 216 ÷ x  

3 - 3x 
2 + 18x - 54

 16.  4x  
4 - 14x  

3 - 14x  
2 + 110x - 84  ÷ 2x 

2 + x - 12

 17.   6x 5-12x  4+10x 3-2x  2-8x+8    ___   
3x  3


+2x


+3

 

 18.   12x  5+5x  4-15x  3+19x  2-4x -28    ___   
3x  3


+2x 2

 
- x


+6

 

4 

 19.  x  
4 - x 

3 + 3x  
2 - 6x  - 6  ÷ x  - 2 

 20. 2x  
4 + 4x  

3 - 2x 
2 + 8x - 4 ÷ x + 3

 21.   3x  
4 - 9x 

3  - 24x  - 48 ÷ x - 4

 22. x  
5 - 3x  

3 + 6x 2  + 9x  + 6  ÷ x + 2

 23.  12x  
5 + 10x 

4 - 18x 3 - 12x  
2 - 8 ÷ 2x - 3

 24. 36x  
4 - 6x 3 + 12x 

2 - 30x  - 12 ÷ 3x  + 1

 25.  45x  
5 + 6x 4 + 3x  

3 + 8x + 12 ÷ 3x - 2

 26.  48x 
5  + 28x 

4 + 68x 
3 + 11x + 6 ÷ 4x + 1 

 27. 60x 
6  + 78x 

5 + 9x 
4 - 12x  

3 - 25x - 20 ÷ 5x  + 4

 28.  16x  6-56x 5 -24x 4+96x 3-42x  2-30x +105     ____   
2x
-7 

   .29 
2006 1970

gx=00002x 
5-0016x 4+0512x 

3-715x  
2+47 52 x+800 27

1970x
 2005

5 

   .30 


 td t = 0 2 t 2 + 3t
545 

5     f c   

 31. f x  = 4x 
5 - 3x 4 + x 

3 - 6x 2 + 8x - 15; c = 3

 32.  fx  = 3x 6 - 2x 
5 + 4x  

4  -2x 
3  + 8x - 3; c = 4

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

4 + 6x 
3 - 9x  

2 + 3x  - 4; c = 5

 34.  fx  = 4x 
6 + 8x 5 - 6x 

3 - 5x 
2  +6x  - 4; c = 6

 35. f x  = 10x 
5 + 6x 

4 - 8x  
3 + 7x  

2 - 3x + 8; c = -6

 36. f x  = -6x  
7 + 4x 

5 - 8x 
4 + 12x  

3 - 15x 
2  - 9x  + 64; c = 2

 37.  fx  = -2x  
8 + 6x 

5 - 4x 
4 + 12x  

3 - 6x  + 24; c = 4

             
        f  x  

6 fx      

 38.  fx  = x 
4 - 2x 

3 - 9x 
2 + x + 6 ;x  + 2 , x - 1

 39. f x  = x 
4 + 2x 

3 - 5x 
2 + 8x + 12;x  - 1 , x + 3

 40. fx  = x 
4 - 2x 

3 + 24x 
2  +18x + 135 ;x - 5 , x + 5

 41. f x  = 3x 4 - 22x 3 + 13x 
2 + 118x - 40; 3x - 1  , x - 5

 42. fx  = 4x 
4  - x 

3 - 36x 
2 - 111x + 30;4x - 1 , x - 6

 43.  fx  = 3x 4 - 35x 3 + 38x 
2 + 56x  + 64;3x  - 2 , x + 2

 44. fx  = 5x 5 + 38x 
4 - 68x 

2 + 59x + 30;5x  - 2 , x  + 8

 45.  fx=4x 5-9x 4+39x 3+24x 2+75x+63;4x+3,x-1

   .46 


   
2 33 24 73 8

6 138 26 82 0

10 230 28 91 9

14 427 30 101 7

20 607 36 111 5

   .a  



  15   .b  

v 0      .47  
a  4

0 4  
d t = 25 

 v 0t +  
1 _  
2
 at  

2

t d t

x + 3 x - 5x + 4

x - 1x + 6x  - 3

x  + 5x  + 2x - 4
x + 4x - 2x + 3 4

x - 5x + 6x - 6 3-

2x + 1x - 3 3 x + 4

x + 7 x - 1x + 3 
2

x + 5 x - 4x + 2x - 6
    9–18

    19–28

2,151,000

540 m 

711

11,165

45,536

247,388

-67,978

- 686

-125,184

    38–45

a  fx = -0 001 x 2 + 3 44 x  - 6 39

44 985 ft  

5
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©






   
n > 0

 48. x  
3n + x 2n n n - 14x  - 24;  x  + 2

 49. x  
3n + x 2n n n - 12x  + 10;  x  - 1

 50. 4x 
3n + 2x 

2n     - 10  x n + 4; 2  x n + 4

 51. 9x 
3n + 24x 

2n     - 171  x n + 54; 3  x n - 1

18    .52 
 20

   .a  

    .b  

 196   .c  


 x       .d  
 c

         k  

4   3     .57 
5 


   .a  

    .b  

 
5

 _ 3     .c  


   .d  




 58. f  x = 8x   
4+26x 3-103x 2-156 45 x+ 1.3.1

 59. f  x = 6x    
5+13x 4-153x 3+54x 2+724x-840

1.3.2

  

1 3 2      1 3 1  

   .60 


    .a  



   

x3 - 2 x2   - 11x + 12

x 4+6x3 + 3 x 2 - 10x

x 5 - x 4 - 2 x3

   .b  
 a


    .c  

 
 

   .d  
 a


   .e  


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 80     .b  
75  

        

  74. 5x - y =   16 3 75. x - 5y = -   8 76. y = 6  - x

  2 3x + y = 3 2 1 x + y = x = 4 5  + y

  77. 2x  + 5y =   4 7 78. x + 12y  =   16 4 79. x + 5y = -8
  3 6x + y = 5 5 4 21 3y - x = - x - 7y = 10

    

1,936 ft 

h  = v
2

_ 64

88 ft                     

3, -1 -1, 1  5 25, 0 75   

)  
1_  
3 , 2_ 

3 ( 4,-1 )-  6_ 43
,-  64_ 43

(

  SAT/ACT  .80 
36 



  A 6 √  2 π  C 12  √  2  π  E 36 π
  B 6 √  3 π  D 12  √  3 π

  3, -7    .81  
 8, 5

      F 13π H 18π K 26π
    G 15π J 25π

x   .82 



  A 8x -  21 C  16x -  39 E 32x - 43

  B 8x -  15 D  16x - 45 

  .83 
x 5 + x  4 - 3x  3  - 3x 2    - 4x - 4

 F x  - 2
 G x  + 2
 H  x - 1
 J x + 1

B

K

D

H


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M
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raw
-H

ill Ed
uca

tio
n 





©






   
 2-1         

  1. f   x =2x    3 2. f   x  = - 2_  
3
x 4

  3. f   x =3x  -   8  4. f   x =4x  
 2_  
5


     .5 
2-1 

  m 
m2

4237 95

217 44

3423 54

174 75

4646 48

   .a 
  .b 

7 6     .c 

 2-1           
  6. √  5x+7 = 13

  7. √  2x-2   + 1 = x

  8. √  3x+10   + 1 = √  x+11

  9. - =5 4√     6x + 3 3 - 32


 2-1    

 10. f   x =x 2-11 26x-

  11. f   x =3x 5+2x  4-x 3

 12. f   x =x 4+9x  2-10

   .13 
2-1 

 A lim
x→∞

f   x =5 lim
x→-∞

f   x =5

 B lim
x→∞

f   x  = -∞ lim
x→-∞

f   x  = -∞

 C lim
x→∞

f   x  = ∞ lim
x →-∞

f   x  = ∞

 D lim
x→∞

f   x  = -∞ lim
x→-∞

f   x  = ∞


 2-1       

 14. f   x  = -7x 4-3x 3-8x 2+ + 23x 7

 15. f   x  = -5x 5+4x 4+12x 2-8

       .16 
 2-1  12kWh


kWh


 kWh

240300

135335

98390

110345

160230

230100

   .a 


  .b 




  2-3       

 17. 5x 3-7x 2+8 13 1x- ÷x- 

18. x 4 - x 3  -9x + 18  ÷ x - 2 

19. 2x 3  - 11x 2  +9x - 6 ÷ 2x - 1 

  2-3      f c    

 20. f   x =9x 5+4x  4-3x 3+18x 2- + 16x 8 c=2

 21. f   x =6x  6-3x 5+8x 4+12x 2- + 6x 4 c = -3

  22. f   x   = -2x  6  + 8x  5  - 12x 4 + 9x 3  - 8x  2 + 6x - 3 c  = -2


 f   )x (  

  2-3  f  )x (

 23. f   x =x 3+2x 2-25 50 5x- x+ 

 24. f   x =x 4-6x 3+7x 2+6 8 2x- x-1x- 

f   x =x3-4x+5   .25 
 2-3 x + 3

  F -10 H 20

   G 8 J 26

1–4





 
y = 1 37 x 2 3

149 26 m  2

32 4
1 3 

- 2

13

10
13- 2

45  11
3 _10-1

34  12
1-1

D

 
 

a–b

5x 2 - 2x + 6 -  7_ x-1

x 3+x 2+2x-5+ 8_ 
x-2

x 2  - 5x + 2 -  4_ 2x-1

376

5881

-695

    23–24

F

2  
 2- 2 3 -1

2-3 2-1      
  










  
5a. 

    
4  .14

 -7


 lim 
x→∞

f x( ) = 
lim 

x→-∞
= -∞  -∞

5  .15

 -5

 
∞- =  lim 

x→∞
f(x)∞  = lim 

x→-∞
f x( )  

 f (x) =  .16a

 -2.707x 3+ 41.392x 2 

- +  141.452x  238.176

-177.273  .16b




fx   = x  + 5x  - 5x  + 2    23

 fx   = x  - 1x  - 2 x    24 
  x  - 4 x  + 1
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