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 1
 

 2-4   
 n 

 n 

 2-4 




 2-4   


 2
    

 



 P (x ) = 1,500 ■ 
x  P (x )  = 1,500,000 
 

1,500,000     = 1,500 × 1,000
P (x ) 1,500  = 

■  
P (x ) 1,500?  =   - +0.0007x 2   2.45x

= 1,500

) (
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
©





2-4     

1 n n  


    

f x  =x +33x - 2 f  x =3 x 2 +7 x -6
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 _2-3
g  x = x + √  5 x - √  5g x =  x2 - 5

± √   5 

     


n  ≥1 fx = a nxn + a n - 1x 
n- 1 + + … a  2x2 + a1x + a 0f


 

p
 _ q  fa   0 ≠0

±1qp •
a 0p •

a  nq •
a 0 f1 a   n  

 


 

1       1 

 
a.  f x =x  3+  2x + 1

 1

  1  
-1 1 1 f 

 2

4f   1  = 1  3 +21 +1 
-2f  -1 =  -1  3 +2 -1 +1 

 ff-1 ≠ 0f1 ≠ 0  
f f




   

Rational Zero Theorem
lower bound 
upper bound  
   
Descartes’ Rule of Signs
   

 Fundamental Theorem of

Algebra
  

 Linear 
Factorization Theorem
   

Conjugate Root Theorem
 complex 

conjugates



irreducible over the reals


 P 
x P x=-0 0007 x 2+2 45 x



 AED 1,500,000

P x   =1,500




 n
n 
 

2-1 



1 




2   


[ ] [ ]-5, 5  scl: 1 by -4, 6  scl: 1
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   ■ 
 -0.0007x 2 + :0 

2.45x -  1,500 = 0 




  ■

  
.22

 1
1–3 

 4 


 5 
 ""


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

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

 


  
a.  f (x )  = x 3  - 3x 2    - 2x + 4   

± ± ±1, 2, 4; 1

 b. f(x )  = x 3    - 2x - 1   ± -1; 1


 

f (x ) 2  = x 3  - 5x 2    - 28x + 15 
   
  ± ± ± ±1, 3, 5, 15, ±   1_ 

2
 , ± 3 _ 

2
 , 

± 5 _ 
2

 , ± 15 _ 
2

 ;  1 _ 
2

 , -3, 5

1

2

M
cG

raw
-H

ill Ed
uca

tion 




©






b. g x x =  
4+4x 

3-  12x - 9

 1 1

± ± ± g -9 3 1  9

-11 2



   1 1 4 12 9  0 - -

  1 5 5 -7

  1 5 5 -7 -16    

   -1 1 4 12 9 0 - -

  -1 -3 3 9

  1 3 -3 -9 0

 g     -1 g -1 = 0 
-3-3



x 
2  -3g  x = x +1x +3x  

2-3 
-3 -1g

14    1 g x = x 4+4x 3 -  12x - 9 
-2, 0    2, 0 -3 -1 x


✔- √  3  √  3 x 2  -3

 
 

1A. f   x = x 
3+5x  

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

3-7x  
2+  9x - 30

 1 

1         2

              h x =3x  
3 -7x 2-       22x + 8     



83 1

 ±1±2±4±8±  1 _ 3 ± 2 _ 3 ± 4  _ 3  ± 8 _ 3  =  ±3 ±1 __  
±8 ±4±2 ±1

   =   

-2 2



  - -2 3 7 -22 8

   -6 26 -8

  3 -13 4 0

3x 
2 -  13x + 4hx =  x + 23x  

2-  13x + 4 
h            h x = x + 2 3x - 1 x - 4

4 
3 _ 1  -2

 
                   

2A. g x =2x 
3 - 4x 

2 + 18x    - 36 2B. f x = 3x  
4-18x 

3+  2x - 21
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 

f (x )  =  x  3 + 4x 2 - 2x +7 
f (x )
 x
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
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      x            gx    g x =2x  

3+4x 
2-2x 

   400   الزمن

400      g x = 4 g x

g x =4  

2x  
3+4x  

2-   2x = 4 gx  2x 3+4x 2-2x 
2x 

3+4x  
2 -  2x - 4 =0      4  

f x x =2  
3+4x 

2-  2x - 4

 
±1  ±2 ±4

 _ ±1  ±2     =   1

  1 
2
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2 4 6
    2 6 4 0 

f      x = 0  x = 1  f 1   
x      + 2 x + 1 2 2x 

2 +  6x + 4 
x = 1  -1 -2

 400 
 

 4 40  .3
t        f t ft = 4 + 40t - 16t 2

  20  0 5

        3


 a

b        x < a f x ≠ 0 f

x b f x f>   ≠0 



f x  n≥1f
x - c

f c c≤ 0 •
f cc≥ 0 •



  a b xO

y = f( )x


[a, b]  f 





   17 6

NPD Group Inc 


       





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    
 












    c x  - c




 

 







 




 f (x ) 4 11 4 12=x 
4- x 

3 - x 
2  - x-



 

   

  -3
   -3 7

 -2  7

6

4

 | 2-4  | 122
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tion 




©








  1

 2



 3



     4

 hx =2x  
4-11x 3+2x  

2      -  44x - 24      
      

 h x  1

 -1, 7

c c=7  = -1 2



   - - - -1 2 11 2 44 24

    - -2 13 15 59

     2 - -13 15 59 35    
    

  -1  

 

    7 2 - - -11 2 44 24

    14 21 161 819

     2 3 23 117 795    
        7        

 

 3

 = _  

±1,± ± ± ± ± ± ± ±2, 3 4, 6, 8, 12, 24,  
1  _  2
 ,± 3 _ 2  =

± 
2 
_ 3± 

2 
_ 1±1-1, 7 

-  1 _ 2 6 6 4 2   

 6 - 1 _ 
2
 

   6 2 11 2 44 24 -  - -

   12 6 48 24

   2 1 8 4 0    

   2 1 8 4

  -1 0 -4

    2 0 8 0 

h       x = 2x - 6 x +  
1 _ 
2
 x  

2+4 
x 

2 +4 =0x 2 +4
                     -  1  _ 

2 
  6 f

hx = 2x  
4-11x  

3+2x  
2-  44x - 24

 




4A  g x = 6x 
4 + 70x 3 - 21x 

2 + 35x  -  12   4B f x = 10x 
5  - 50x  

4 - 3x  
3 + 22x  

2 - 41x + 30


 




-2 6 5 0 71  -1 16   13 1  12  
1_ 
3
     4A

24
4
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 


   f (x ) = x 4 - 3x 3 - 5x 2 + 2 x + 7 
  2 0 2

0

5

  2
6 


 
7 




 
8 



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
©






     


f  x   = a  n x n  + a  n- 1 x n- 1 + + … a 1 x + a  0

f x f•
f -x f •

     

       5

g xx = -3  
3+2x  

2      -x -1      

g x g-  x

   g -x  g x
gx



g x
x = -05



 
         

5A  hx=6x 
5+8x 

2-  10x - 15 5B  f x = -11x  
4 + 20x 

3  + 3x  
2 - x + 18

[ ] [ ]-5, 5  scl: 1 by -6, 4  scl: 1

                   5A

                  3 5B 


 .mm

2  
 

n     

n>0n

    n n 

 


    








  

  1596–1650





- +

+ - 

+ -
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 OL   AL  

          (x - 3)(x - 2)(x - 1)    
 (x      + 3)(x + 2)(x + 1)

 



 



 2 -1

: i - 2 
f x( ) = x 4  - 5x 

3  + 7x 2  + 3x - 10 

6

    
i 2  = -1 i  2-

1-i  2  = - -( 1)

     
    

 




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






©





    


nf n>0f  x 

f x  =  a n  x - c  1x -  c 2 … x - c n  

fc 1
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   k (x )  .c 
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©






           7

k x x =  
5 -18x 

3+30x 
2  -  19x + 30  

              kx   a

 ±30      ±15 ±10 ±6 ±5 ±3 ±2 ±1 
4

 k   -x = -x  5   -18 -x 3   +30 -x  2  -19 -x +30

 =-x 
5+18x  

3+30x  
2+  19x + 30 

     0 2 4 k x  k -x 


kx-5 


     -5 1 0 18 30 19 30  - -

     - - -5 25 35 25 30

   1 -5 7 -5 6 0

  k x 


3 2


   2 1 5 7 5 6 -  -

  2 -6 2 -6

   1 -3 1 -3 0 
2  

  3 1 3 1 3 -  -

0         3        3

 1 0 1 0 

x 
2 +1

k x
kx x x x= +5x-2 -3  

2  +1

    k    x   b

x 2-i 2x 2 -  √  -1  2 x 2+1 
kx       x - i x + i

kx x x x x x= +5 -2 -3 -i +i 

kx       c
kx5 
i32-5 

-i

 
      b        a    

    c      

7a. f   x = x  
4+x 

3-26x  
2  +  4x - 120 7B  f   x = x 

5-2x 
4-2x  

3-6x  
2-  99x + 108

[ ] [ ]-8, 8  scl: 1 by -100, 800  scl: 50

[ ] [ ]-8, 8  scl: 1 by -20, 20  scl: 4


 

  






   


x 2 +1

x = 
-0

 
± √  02

 
-41 1  

__ 
2 1 

= ± 



√  -4 
_ 

2
 

= ± 2 i
 _ 

2
  = ± i 

   -1 ,1  
  x+i    x-i

      3  


7a  afx = x 
2 + 4

x x - 5x + 6
b f x  = x - 2ix
x + 2ix - 5x  
x + 6
c±2 5i, ,-6

7B  a fx = x 
2 + 9 x

x - 1x - 4x 
 x + 3
b f x  = x - 3ix
x + 3ix - 1x 
 x  - 4x + 3 
c± 3 1i, ,4,-3
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 


 p (x )  = x 4  - 6x 3  + 35x 2 - 
 5i    + 250x - 58
 p

p (x ) 
   2 5  + i, 2  - 5 i, 1  +  √   3 , 1
  -  √  3 ; p (x ) (2  [= x  -  +

 5i )] x[ x  - (2 5  - i ) (1 ][ x  -
+  √  3 ) (1] x [x  -   -  √  3 )]

8

 
.1  ±1, ±2, ±3, ±4, ±5, ±6, ±9, 

±10, ±12, ±15, ±18, ±20, ±30, 
±36, ±45, ±60, ±90, ±180; 6, 
5, 1, -6

2 ±1, ±2, ±3, ±6, ± 
1 _ 2
 , ± 

3 _ 2
 , 

± 
1 _ 4
 ,  ± 

3  _ 4
 ; 6,  1 _ 2 , - 

1 _ 2
 

.3  ±1, ±2, ±3, ±5, ±6, ±10, ±15, 
±30; -5, 6, -1, 1

4 ±1, ±2, ±4, ±5, ±10, ±20, 
± 

1 _ 
2
 , ± 

5 _ 
2
 , ± 

1 _ 
4
 , ± 

5 _ 
4 ; 2 (: 2), 

5, - 
1 _ 4 

.5  ±1, ±2, ±3, ±4, ±5, ±6, ±10, 
±12, ±15, ±20, ±30, ±60, ±
 
1
 _ 2 , ± 

3 _ 2
 , ± 

5 _ 2
 , ± 

15 _ 2
 , ± 

1  _ 3
 , ± 

2 _ 3
 , 

± 
4  _ 3

 , ± 
5 _ 3
 , ± 

10 _ 3
 , ± 

20 _ 3
 , ± 

1 _ 6
 , 

± 
5 _ 6
 ; - 

5 _ 3 , - 
1 _ 2
 

.6  ±1, ±2, ±4, ±8, ±16,  ±32,

±64, ± 
1 _ 
2
 , ± 

1  _ 
3
 , ± 

2 _ 
3
 , ± 

4 _ 
3
 , 

± 
8 _ 
3
 , ± 

16 _ 
3
 , ± 

32 _ 
3
 , ± 

64 _ 
3
 , ± 

1 _ 
6
 , 

± 
1 _ 
9
 , ± 

2 _ 
9
 ,± 

4 _ 
9
 , ± 

8 _ 
9
 , ± 

16 _ 
9
 , 

± 
32 _ 

9
 , ± 

64 _ 
9
 , ± 

1 _ 
18

 ; - 
4 _ 3

 ,  2 _ 3 

7 ±1, ±2, ±3, ±4, ±6, ±8, ±9, 
±12, ±16, ±18, ±24, ±27, ±36, 
±48, ±54, ±72, ±108, ±144, 
±216, ±432; 4    (: 2), 3

8 ±1, ±3, ±5, ±9, ±15, ±45, ± 1 _ 
2

 , 

± 3 _ 2
 , ± 5 _ 2

 , ± 9 _ 2
 , ± 15 _ 2

 , ± 45 _ 
2

 , ± 1 _ 
4

 ,  

± 3 _ 4 , ± 5 _ 4 , ± 9  _ 4 , ± 15 _ 4 , ± 45 _ 4 , 

± 1  _ 8 , ± 3 _ 8 , ± 5 _ 8 , ± 9  _ 8 , ± 15 _ 8 , 

± 45 _ 8 ;  1 _ 4 , - 5 _ 2 

[ -3, 10 ]; 6, -2, 1, 4  .18

[ -6, 5 ]; 3, 2, -4, - 1 _ 2   .19

[ -6, 4 ]; 2, -1, 1, -4  .20

[ -4, 7 ]; -2, 5, 1,  3 _ 
2   .21

 [ - 2, 9 ]; 5, 2   .22 

 - 1 _ 
2
 (2)

(2) [ -2, 7 ]; 3  .23 

-1,  3 _ 
2 

 -2(2)[ -3, 5 ]; 1   .24
3(2)

(2 :)  [ -3, 5 ];  1 _ 2    .25

(2) -2, 3

 021  .26

 113  .27

 0202  .28

 0202  .29

 0213  .30

 1024  .31

M
cG

raw
-H

ill Ed
uca

tion 




©










   


 

8A  2+√   32
-√  33 + i, 
3 -i

 x-2-√  3x
 x-2+√  3x
 x-3- ix

x-3+ i
B8   1-√  6 ,1 + √   6,

 3+ i   10,
 3- i √  10

  x-1+√  6x
  x-1-√  6x
  x-3- i √  10x
  x-3+ i √  10


    


 



g x  =-2x  4  +6x 3 -4 x 2-8x 

g  x =-2 x x 3-3x 2+2x+4
g 0

               8

       2 - 3i a    px =x 
4 -6x 3 +20x 2      -  22x - 13     

p        x        p

p     x 2 - 3i

    2 3- i 1 6 20 22 13 - - -

 2-3i - +17 6i 

 1 - -4 3i    

2  - 3i-4 - 3i = -8 + 6i  + 9i 2

  = + +-8  6i 9-1
  =-17 6+ i

    2 3- i 1 6 20 22 13  - - -

 2 -3i -17 +6i 24 + 3i 

    1 - -4   3i 3 + 6i 0    

 2-3i 3+6i =6 +  3i - 18i 2

  = + - 6  3i 18-1
  =24 3+ i

    2 3- i 1 6 20 22 13  - - -

  2 -3i -17 +  6i 24 + 3i 13

     1 - -4     3i 3 + 6i 2 + 3i 0    

2-3i 2+3i=  4 - 9i 2

  = - 4 9-1
  =4 9 13+ 

2 + 3ip 2 + 3ip 2  - 3i

   2 3 4 3+ i 1 - - i 3 6  2 3+ i + i

 2  +3i -4 -6i -2 -3i
  1 -2 -1 0


p x x =  -2 -3i x- 2 + 3ix 

2  - 2x - 1
4  p x


x 

2-  2x - 1



c b a =-1  =-2  =1
 

 

 

2  + 3i 2 - 3ip x 
 px   1  -  √  2   1 +  √  2

[ - - ] ×[ - + ][ - +x  2  3i  x  2  3i x  1  √  2   ][x -  1 -  √  2 ]
p x

-041 1  -  √  2  241         √  2 +  1

 
                            

8A. g x x =  4-10x 3+35x 2-  46x + 10 2 +  √   3  
8B. h x x =  4-8x 3 +26x 2-  8x - 95 1 -  √  6  

[ ] [ ]-4, 6  scl: 1 by -40, 40  scl: 8

 | 2-4  |126

  | 2-4  | 126
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3 تمارين
  

 1–56 





 9    






 ℓ
 4 
 45
 0




  
   f x( ) = x 

4 -  .32
4x 

3  - 23x 
2    + 54x + 72

   f x( ) = x 
4 +  .33

4x 
3  - 19x 

2    - 106x - 120

   f x( ) = x 
4 -  .34

6x 
3  - 14x 

2    + 154x - 255

   f x( ) = x 
4 -  .35 

19x 
3  + 113x 

2    - 163x - 296

   f x( ) = x 
4 -  .36

4x 
3  - 41x 

2    + 80x + 420

   f x( ) = x 
4 -  .37

5x 
3  - 21x 

2    + 119x - 130

  .38 
f x x( )  =  

4  + 9x 
2  - 112

   f x( ) = x 
4 -  .39

6x 
3  + 19x 

2    + 36x - 150

   f x( ) = x 
4 -  .40 

12x 
3  + 74x 

2    - 172x + 41

   f( )x = x 
4 -  .41 

28x 
3  + 296x 

2    - 1,372x + 2,263

   V(ℓ) =  1 _ 3 ℓ 3  - 3ℓ 2  55a

6,300  =  1 _ 3 ℓ 3  - 3ℓ 2  .55b

30 in 30 in.  ×   .55c
.21 in

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

     

AL   
1–56, , 73     74, 76, 77,
82–98

1–55 , 95–98 2–5 73 76  , , 74, , 
77 82–94, 

OL   
1–71  , 72–74, 76,
77, 82–98

 1–56, 95–98 57–74 77, , 76  , 82–94

BL   57–98



M
cG

raw
-H

ill Ed
uca

tion 




©






 
21  

  1. gx x=  
4 -6x 

3 -31x 2+  216x - 180

  2. f   x = 4x  
3-24x 

2  -x +6

  3. gx x=  
4 -x 

3-31x 
2 +x +30

  4. g  x = -4x  
4+35x 

3-87x  
2+  56x + 20

  5. h  x = 6x  
4+13x 

3-67x  
2-  156x - 60

  6. f   x = 18x 
4 +12x 3+56x 

2+  48x - 64

  7. h  x = x  
5-11x 4 +49x  

3-147x  
2+  360x - 432

  8. g  x = 8x  
5+18x  

4-5x 
3-72x 

2-  162x + 45

    .9 
V  h = 2h 

3-9h  
2+ 4h 

 3 45

h 4- 
2h 1- 

h

 3          

 10. x 
4+2x 

3 -7x 2  -  20x - 12 =0

  11. x 
4+9x 

3+23x  
2 +  3x - 36 =0

 12. x 
4-2x 

3 -7x 2  +  8x + 12 =0

 13. x 
4-3x 

3-20x  
2 +  84x - 80 =0

 14. x 
4+  34x = 6x  

3+21x  
2-48

 15. 6x  
4+41x 

3+42x 
2  -  96x + 6 = -26

 16. -12x 
4+77x 

3=136x 
2-  33x - 18

 Sx    .17 
x   S x = 2x  

3-2x  
2 + 4x 


 3 AED 16,000

              
          

 4  

 18. f   x = x 
4 -9x 

3 +12x 
2+  44x - 48

 19. f   x = 2x  
4-x  

3-29x 
2+  34x + 24

 20. gx x=2  
4+4x  

3-18x  
2-  4x + 16

 21. g  x = 6x 
4-33x  

3-6x 
2+  123x - 90

 22. f   x = 2x  
4-17x  

3+39x  
2-  16x - 20

 23. f   x = 2x  
4-13x  

3+21x 
2+  9x - 27

 24. hx=x  
5-x 

4-9x  
3+5x  

2+  16x - 12

 25. hx=4x  
5-20x 

4+5x 
3+80x  

2-  75x + 18

55  
 26. f   x = -2x 

3-3x 
2+  4x + 7

 27. f   x = 10x 
4-3x 

3+8x  
2-  4x - 8

 28. f   x = -3x 
4-5x 

3+4x  
2+  2x - 6

 29. f   x = 12x 
4+6x 

3+3x  
2-  2x + 12

 30. gx x=4  
5 +3x 

4 +9x 
3 -8x 2+  16x - 24

 31. hx = -4x 
5+x 

4-8x 
3-24x 

2+  64x - 124

                      
6        

   32.  33. 3-4  6 1 - -2-4 3-  5

    34.  35. -5  3 4+i -1  8 6-i

  36. 2 √  5 -2 √     5 -3 7  37. -5 2  4 -  √   3   4 +  √  3 

  38.  √  7 - √     7 4i 39.  √  6 - √  6   3 - 4i

 40. 2 +  √  3    2 -   √     3     4 + 5i 41. 6 -  √  5   6 +  √  5   8 - 3i

       a  
    c b         

 7 

 42. gx x=  
4-3x 

3-12x  
2  +20x +48

43. g x x =  
4-3x 

3-12x  
2+8

 44. h x x =  
4+2x 

3-15x  
2+  18x - 216

 45. f x=4x 
4 -35x 3+140x  

2-  295x + 156

 46. f x=4x 
4 -15x 

3+43x  
2+  577x + 615

 47. hx x=  
4-2x 

3-17x  
2 +  4x + 30

 48. gx x=  
4+31x 2-180

  
8 

 49. hx x=2  
5+x 

4-7x  
3+21x 

2 -  225x + 108 3i

 50. hx=3x 5 -5x 
4 -13x 

3-65x 
2-  2,200x + 1,500-5i

 51. gx=x  
5-2x  

4-13x  
3+28x 

2+  46x - 60 3 - i

 52. gx x=4  
5 -57x 4 + 287x 

3-547x 
2+  83x + 510 4 + i

 53. f   x = x 
5-3x 

4-4x  
3+12x 

2-  32x + 96-2i

 54. gx x=  
4-10x 3+35x  

2-  46x + 10 3 + i

      .55


 9    .a 



6,300     . b 

  .c 

    1–8

1 in 5 in 9 in 

2   -1 3, ,-2

2   -4 1, ,-3
3-2 2 -1

2  4 ,-5 2 
-3 8, , 2,- 1

2 , 2_ 
3
  ,3 

4
 _1

 - 16



    18–25

32 41–

    32–41

  42–48


    49–54

  a-c

15 1_ 
2 , 2_ 

3 ,-4 
2
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  
xf(x)  =   3  - 6 .57

x xf( )  =   3  - 5 .58

x xf( )  =   3  + 2 .59

xf(x)  =   3  + 7 .60

.68  (x  -  3  √  3 )(x 2  + x  3 √  3   +  3 √  9 )

.69  (x  + 2 3  √  2 )(x 2  - 2x  3 √  2   +
4 3 √  4 )

.70  (2x  +  3  √  9 )(4x 2  - 2x  3 √  9   +
3 3  √  3 )

.71  (3x 2 +  3  √  4 )(9x 4 - 3x 2 3 √  4   +
2 3 √  2 )

M
cG

raw
-H

ill Ed
uca

tion 




©






       .56
32   324 
62231040  



                    
     

 57.  3  √     6  58.  3  √  5 

 59. - 3
 √     2  60. - 3 √  7 

          g    


 61. gx x=3  
4-15x  

3+87x 
2 -  375x + 300

 [ ] [ ]-2, 8  scl: 1 by -300, 200  scl: 50

 62. gx x=2  
5+2x 

4+28x  
3+32x  

2-64x

 [ ] [ ]-4, 4  scl: 1 by -40, 80  scl: 12

         

 63. hx x=6  
3-6x  

2+12

 64. f   y =  
1 _ 

4
 y 

4  + 
1  _ 
2
 y 

3-y  
2+  2y - 8

 65. wz z=  
4-10z 

3+30z 
2-  10z + 29

 66. ba a=  
5 -  

5 _ 
6
 a 

4  +  
2 _ 
3
 a  

3 -  
2 _ 
3
 a  

2 -  
1 _ 
3
 a +  

1  _ 
6
 

 200         .67 
x  
d=00000008x 

2200-x
08  



x

200 ft

d




 68. x  
3   -3  69. x 

3+16

 70. 8x  
3   +9 27 71. x 

6+4 

      .72 


  .a 

 i. f   x = x 
3 - x 

2   + 9x - 9

 ii.g x x  = 2  
5 + x 

4   - 32x - 16

 iii. h x x  = 5  
3 + 2x 

2   - 13x + 6

 iv. f   x = x  
4 + 25x 

2 + 144

 v.h x x  = 3  
6 + 5x 

5 + 46x  
4 + 80x  

3 - 32x 
2

 vi.g x x  = 4  
4 - 11x 

3 + 10x 
2   - 11x + 6

   .b 

  .c 


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

   .73 
f   x = 7x 

2 +2x 3 -  5x - 3

± 
1 _ 7
 ± 3 _ 7 ±1 ±3

± 1 _ 2 ± 
3 _ 2 ±1 ±3



gx = x 
9 - x 

8 + x 
5 + x 

3 - x 
2 + 2   .74
      x = 0 x = -1

+f   x = x 
3+8x 

2f   x = x 
2 +  x - 6    .75 

f   x = x 
4-2x 

3 -21x 
2+  22x + 40  19x + 12

f  x

  a.  -f x   b. f  -x

 4    .76 

   .77 
        

      

x  3x 2 x 1       hx         
  78. 79. cx x=7h  kx=h x3 

  80. 81. gx h= x-2 f     x = h -x

   .82   
f  x  x - c  … + f   x = a  1x  

5-a  2x 
4

 c
a  1 ≠ 0f  x 



   .83 




ℓ = 23 360 ft   w = 72 ft  h = 37 ft 

    60–57

gx  =
3x - 4x 
x - 1x
x - 5ix
x + 5i
4 1 ±5i

gx = 2xx
x - 1x
x + 2x
x - 4ix 
x + 4i
0, 1, -2 ,±   4i

-1

3

   

 - 
1_ 2 ,  1_ 3 , 1

161 8 ft      100 ft 

    68–71

3, 3
5, 5
3, 3

4,  4
6, 6

4, 4
 b–c

 

 

    a–b

fx = x 24 - x 2-3  

 

x 1
,  x 2

, x 3  
x

 
1_ 
3
 ,  

x
 
2
_ 

3
 ,  

x
 
3 _ 
3
 

x 1
 + 2, x 2

 + 2, x  3
 + 2 x 1

,-x 2
,-x 3

-

 

 

 | 2-4  |128

  | 2-4  | 128
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129   

 BL  

  
   

  1 f (x ) 2  = x 2    - 5x + 1

.2.28  5 +  
√  17  _ 
4

   


73   









 4
   

 2-3 




  
  .73

.
 -1  .74

 0  


7  .88
-4


 lim 
x→∞

 f (x )   lim 
x→-∞

 f (x )   = ∞ 
= -∞ 

6  .89
 4


  lim 
x→-∞

 f (x )  = ∞  
 lim 
x→∞

 f (x ) = ∞   

5  .90
 5


  lim 
x→-∞

 
f (x )  = -∞ 

lim 
x→∞

 f (x )  = ∞ 
f (x )  .91

 x = 0-3
x = -23

f (x )  .92
 x = 18

 x-16
x = -1= 3

f (x )  .93
 x = -4x = 00
-80 

x = 2-150x = -2

M
cG

raw
-H

ill Ed
uca

tion 





©





 

      

 84. x  
3-9x 

2     +  27x - 28 ÷x -3  85. x  
4+x  

3   -1 ÷x -2

 86. 3x 
4-2x 

3+5x  
2     -  4x - 2 ÷x +1  87. 2x 

3      - 2x - 3 ÷ x -1

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

 88. f   x = -4x 
7+3x 

4   +6 89. f   x = 4x  
6+2x  

5 +7x 
2   90. g  x = 3x 

4+5x  
5-11

 1-4                    05  

  91. 92. 93. 
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    .94


   

  2725  30 94  33 81 A

  875  13 25  15 06 B

  4644  54  54 C

  3438  44 69  52 06 D 

D  18 C  21 B  59 A 42  .a 


  .b 

 x 
2 - 6x + 9-    1_ x-3

 x 3 + 3 x 2 + 6x + 12 +  
23_ x-2

 3x 3 - 5x 2  + 10x - 14  +  
12_ x
+1

 2x  2 + 2x -  3_ x
- 1

    88–90

   91–93

    18  21  59  42

3,254 83 AED    4,019 65 AED     4,379 64 AED  

  SAT/ACT  .95 
C   B  A
AC   = 12 D


    A D 18 24π
    B E 36 72

  C 18π

f   x = x 
2-  4x + 3   .96

x
    F H  -2 3

    G J 2 4

   p x = x  
3+2x  

2  -  3x + 20  .97 
  A - -4, 1 +  - 2 , 1i 2   i C 1, 1, , 4 4 + i  - i

 B 1, 4 , 4 4, 1 , 1 + i  - i D  + i  - i

   .98 
t 2  +  3t - 9  5 - t

- 1

  F t+8 -   
31 _ 

5-  
t
 

 G -t-8

 H -t  - +    8  
31
 _ 

5-  
t
 

 J -t  - -    8  
31
 _ 

5-  
t
 

E

G

A

H
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