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
 4 




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

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



 





 f (x  =  1 _ 
2

  x 6 a 
   D = -∞, ∞); 
  ;R = 0,∞)

 ;0

 lim 
x→-∞

 f(x = ∞ 
; lim 

x→∞
 f(x = ∞ 

 ;

  ;(-∞, 0

(0, ∞

 f (x  = -x 5 b 
   D = -∞, ∞); 

   ;R = -∞, ∞)
 lim 
x→-∞

 f(x  = ∞ ;0
; lim  

x→∞
 f x(   = -∞

 ;

(-∞, ∞

1

-H
ill Ed

uca
tio

n
M

cG
raw

 




©







 Degree of
 a Monomial




 Reciprocal( 

  )Functions

 f x  = a    _ x

f - x = f  x  
f -x = - f x   

       1

                             


 a. f x =  
1
 _ 2 x 4

 x


x    - - -3 2 1 0 1 2 3

fx 40 0 0 40 55 8 5 0 5 8 

 0, , ∞ -∞  ∞
0 : y

lim          x→∞
f x = ∞   lim          x→-∞

 f x = ∞  
  –∞, ∞
0, , ∞ -∞ 0

 b. f x = -x 7

x    - - -3 2 1 0 1 2 3

fx
   


2,187 128 1 0 -1 -128 2,187-

      -∞, ∞ -∞, ∞ 
( , 0) 

lim            
x→∞

f x  = -∞ lim           
x→-∞

 f x = ∞   
   –∞, ∞ 

   -∞, ∞ 

 
1A f x  = 3x  6 1B f  x = -  2 _ 

3 x  5

     2     1A–B

x =0f x = x - 3f  x  = x -2 x = 0x -1  f  x  =  
1 _ x  

n < 0 


       2

  


 a. f x= 3x - 2

x   - - -3 2 1 0 1 2 3

fx 075 3  3 0 75

0,∞  -∞, 0 ∪ 0, ∞


lim        x→∞
 f x = 0  lim          x →-∞

f x = 0 
x  = 0

0,∞  -∞, 0

87     
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
















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   
 

  n  a f (x  = ax n


    n


 y




f (x  = ax n 
 n

 n  f (x  = ax  
 
p

 
_ n

 p
 _ n 





  





  f (x  = 2x -4 a 
      D = -∞, 0 ⋃ 0, ∞);
  ;R = 0,∞)

lim 
x→-∞

 f x(  = 0  
lim 

x→∞
 f x(  = 0;  

   ;x = 0

  -∞, 0

( )0,∞

 f (x  = 2x 
-3 b 

     D = -∞, 0 ⋃ 
      (0, ∞); R = -∞, 0 ⋃ 
 0, ∞)
lim 

x→-∞
 f x(  = 0  
;lim  
x→∞

 f x(  = 0  


  ;x = 0 
(0,   ∞ -∞, 0

2

 
   








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
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




b. f x = - 
3 _ 
4

 x  -5

x -3 - 2 -    1 0 1 2 3

fx 00031 00234 0 75  -0 75 -0 0234 - 0 0031

   -∞,0 ∪0, ∞  -∞,0 ∪  0, ∞


lim            x→∞
f x=0  lim            x→-∞

 f x =0 

x  =0
 0, , ∞ -∞  0

  
2A. f  x = - 1 _ 2 x   

-4
  2B  f x=4x 

-3

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

x pn  
p
 _ n  x  x  

1 _ n 
n

   3

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

a. f x = x  
5

 
_ 2 

x    0 1 2 3 4 5 6

fx
 0 1 5 657 15 588 32 55 182 902 88

 0, ∞   0, ∞
0 :y  x

lim          x→∞
 f x  = ∞ 

0, ∞
0, ∞

b. f  x= 6x  
- 

 

2
 

_ 
3 

x -3 -2 -   1 0 1 2 3

fx 2884 3780 6  6 3 884 780 2

      0, ∞  -∞, 0 ∪ 0, ∞ 


lim           x→∞
 f x =0 lim           x→-∞

f x =0 

x =0
0, , ∞ -∞  0

 
3A f x =2x 

3
 _ 
 4  3B f x=10x 

5
 

_ 
3 

     2     3A–B


 )Rational Exponents(  


 4-0 

  2-1  88
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89   



  





    D = 0, ∞); f (x  = x 
 
5
 _ 

4 a 
   ;R = 0, ∞)
;0; lim 

x→∞
 f(x = ∞ 

( )0,   ∞ ; 0, ∞

D = -∞, f (x =4x - 2  _ 5   b
0 ⋃

0, ∞);R=0,)
   ;(∞

lim 
x→-∞

 xf(  = 0   ; 
   ;lim  

x→∞
 f(x=0  

;x=0
-∞,0
(0,∞

 
L

M



L 72 72 73 74 75 76 78 79

M    11 12 13 15 15 14 15 15

L     80 83 84 85 86 88 89 90

M    14 16 16 15 17 17 18 18

 a
 b

 
y x = 0.02  1.5

 c


 77
 14.1 kg

3

4

     

3b. 4b.  
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









 


4 1868
  60 




  




 





   4

  m R 


m 03 04 07 08 085 24 26 55 64 6

R         28 35 54 66 46 135 143 331 293 292

m 7 7  9 8 41 8 5 13 29 6   3 29 8 39 5 83

R    265 327 346 363 520 956 839 1,036 1,948

   

  .a 
 

 

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

    PwrReg   
  0995 rf x=69 582 x  

0 759

        
   
  EQ

 

 60    .  c

  1,554f  60 f  60 CALC   
 1,554   60 

 
  .4

 

10203040506070

4216 737 666 9104 5150 5204 9 

  .A
  .B

 80  .C

    2    
y=0 042 x 2-0 004 x+0 043

267 6  ft

2  
         

 
n
 √    x p  =  x 

p
 _ n 

   
1pn  f x=  

n
 √   x  p 



 f  x  =3 √    5x 3  f x  =  -5 
3
    √             x 4 +3 x 2 -1  f x =  4     √               x +12  +   1  _ 

2
 x -7

89     
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


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 BL   OL   AL  

     
   

  2
 5 




 f (x  =  n √ x  p
 6 




  





f (x  = 5√
____

 2x  3  D = 0, a
    ;∞); R = 0, ∞)

lim 
x→∞

 f x(  = ∞  ;0


( )0,  ∞ 0, ∞ 

 f (x  =  1 _ 2  5  √  3x - 4 b 
; ,D = -∞  ∞)

   R = -∞, ∞)

 3 

_ 4 x
 -0.6598 y 

lim 
x→-∞

 f x(  = -∞ 
;lim 

x→∞
 f(x  = ∞

 ;
  -∞, ∞

5
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





©






   
   n



n  f

  n

0,  ∞  
0  y x

0, ∞ 
0 , ∞   
0, 0  

  

  n

   -∞, ∞  
0 y x

  -∞, ∞ 
  -∞, ∞   

  
     

     5

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

a. 



x     0 1 2 3 4 5

fx 0 2   99 5 03 6 82 8 46 10 


0 , ∞
0 :y  x


0 , ∞

0, ∞

 b. 



x -3 -2 -    1 0 1 2 3

fx -0 48 - 0 46 - 0 42 -0 38 -029 033 0 40

  -∞, ∞

-0 38 y    
3

 _ 4 x  
     

  –∞, ∞  
 -∞,∞  

 

  5A 5B.     

5A–B

 

 
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91   






a 2x =  √  28 29x +   - 3 -1, 5

b 12 =  3 √  ( )x - 2  2  + 8  10,
-6

c  √  x+1 =1+ √  2 1x- 2  8

6

    
   





      

 .5A

   D = -∞, ∞), 
   ;R = -∞,  3  √   5 
-   √  15  _ 6  x

-   √  15  _ 6 
; 3 √   5  y
lim 

x→-∞
 f x(  = -∞ 

 lim 
x→∞

 f(x = -∞


( )0,  ∞ -∞, 0

 .5b

  D = 2 R, ,∞)   = 0, ∞)

;∞= 2;  lim 

x→∞
 f(x) :x

( )∞   ,2 ; 2, ∞

  OL   AL  

      



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

100 - 12x






x x=-8  =3 

 

 3 

 b. 




 33



5



 c. 





















 
    6A. 6B.    6C.   1, 3 14 2

 
  






 

 
 " "







91     

522 / ١٤٠





















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

 

 AL1–55, 82–1031–55 , 100–1032–54 82–99  ,

 OL
1–61 , 62, 63–73
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    .b 

4     x=  30      .c 

 30. 31 



x y

1 4

2 22

3 85

4 190

5 370

6 650

7 1,000

8 1,500



x y

1 1

2 32

3 360

4 2,000

5 7,800

6 25,000

7 60,000

8 130,000

     .32 
  

 
28  


10 0





4 

   .a   

  .b   

  .c  
30 

   .33 







10C
 4

   .a   

  .b  


    .c  
65  

  
 5      

  34. 35.   

36. 37   

 38. 39.   

 40. 41.   

     .42
V   
5 P

   .a  
  .b  

  

 1–16
 

 
2

 

 18–29
   

2

  30–31


)m(


)m/s(

48 85

812 52

1215 34

1617 71

2019 80

2421 69

2823 43
 

fx=442x05

24 25  m/s

  
 km/h

  
C

59.02

107.8

157.03

206.45

255.98

305.58

355.24

404.94

 

fx=5514x -0 0797

     2     41–34

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

17a D = 0 R 0, ,∞   =  ,∞

4.19°C

 | 2-1 | 92
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93   

  .69c
  

.-1

  
32a. 



33a. 



  .56
   n f(x = ax n


n a = 4  a =  5 _ b
  .57
 n  f x(  = ax n


  a = -2a 

n  = 4

  .58


  .59
   n f(x = ax n


n ab =  a =  7 _ 

3
  .60
   n f(x = ax n


  n =  a =  1 _ ab

.2b
    .61
  x 

69. 

M
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raw
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



©






      .43 


   
 6 

  .a  
400

500 0 96   .b  
 

 400

6         

  44.  45. 

   46.  47. 

  48. 49. 

   50. 51.  

  52. 53. 

54   55. 

  b a                    
      

   56.  57. 

  58. 59. 

  60. 61. 

       .62 
       
A     




C12 0

 H4 0

I126 9

 Pb207 2

 Na 

 S32 1

      .a  
 3 412  × 10 

- 15
 6 030  × 10 - 15     .b  


27:8  .c  



  

63.   64. 

   65.  66. 

  67.  68. 

  69
 



 L  

103 65

152 41

201 79

251 46

301 21

351 02

400 92

  .a  

 P   .b  
   .c  

b
325    .d  

6   .e  



  70. 71. 

 

  72. 73. 

 

  
 

6 89  Mcal

718 lb

    44 

   

7

2, 4 

8

   

   46 13 48 23 50 9 52 -  2 10-1
10

B

  56–61

23 0



3:2

x ≥ -2 x≤6

x  ≤ -6 x   ≤ 25 ≥ -2

x≥5 x≥290

 
Pv = 362v-1

 
112

060

b c

  a d

93     
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 
   .84a

  f(x =  b √  x af( )x 
  a   b
    x ≥ 0 
  .84b

   f(x =  
b
 √  x af( )x 

a   b 
.x  f( )x 

M
cG

raw
-H

ill Ed
uca

tio
n 





©






     .74

 V  DVD
R   P 
 

 I
11 120  .a  


 10DVD  .b  

DVD 1,200
  .c  






75. 76. 

 

  77. 78. 

 

  .79



 rS

d

 11 5     .a   
  7 50

01     .b  
8 2 

   . c  


   .80 
 

       .a  

 <n < 1n = 1n n
   .b  
 x  a


 

nf) x(
x→∞

0  < n < 1

n = 1

n>  1



          .c  
    x 

   

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

   .81 

y = 2 x   .82

x < 0y  .a  
0 < x < 1y  .b  

x > 1y  .c  

   d  
1

        .83 
 
 

 

b a      .84
 

 a b  .a  
x < 0

b a  .b  
 x < 0

x  1 a  .c  

      .85
3 nn

     .86 


1,309

12

V = IR

C

7 98 mm  

7 35 mm  



     
2 

0 < y < 1

1 < y < 2
y > 2

2       



  a-c

 2      



x→∞     
 

x→∞     

x→∞     

x→∞     

x→∞     

2   

 | 2-1  | 94
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



















95   

4
 






  

  .84c

 f(x= b √   x 1f( )x 

   b
   b x f( )x
   x ≥ 0 


88. (f g x x + )( ) =  2 -  + ,  x 9

D = (-∞, ∞); (f - g)(x) =  
x  2 -  -  = (-∞, ∞);  3x 9, D
( )(f × g x) = x  3 + 7x  2 - ,  18x

D = (-∞, ∞); ( f _ g )(x)  

= x  2 - 2x _ x + 9 , D  = (-∞, -9) ⋃ 
(-9, ∞)

89. ( f g x + )( ) =  x  3 + x  2 - 1 __ x + 1 ,  

D 1 1 = (-∞, - ) ⋃ (- , ∞);  
( )(f   - g x) = 

  -x  3 - x  2  + 2x + 1  __ x + 1 , 

D 1 = (-∞, -1) ⋃ (- , ∞);  
( )(f × g x) = x 2 - x ;  
D 1 = (-∞, - ) ⋃ (-1 );, ∞  (  f _ g  )  

 (x) =  x __  
x  3

  
+ x  2  

- x
 
- 1

 , 

D = (-∞, -1) ⋃ (-1, 1) ⋃ (1, ∞)
90. ( f g x + )( ) =

  x  3 - 2x  2  - 35x + 3  __ x - 7 , 

D 7 = (-∞, 7) ⋃ ( , ∞);  
(f - g)(x) = 

-    x     - 
3 2 x   

2
  - 35x - 3  __ x - 7  , 

D 7 7 =  (-∞, ) ⋃ ( , ∞);  

( )(f × g x) =  3x  2 + 15x _ x - 7 ,  

D 7 7 =  (-∞, ) ⋃ ( , ∞);  

( f _ g  )  (x) =  3 __  
x  3

 
- 2x  2 

- 35x
 ,  

D 5 = (- , -∞ ) ⋃ (- ) ⋃ ( ) 5, 0 0, 7
⋃ ( , )7 ∞

 BL  
 a =  √  x b b a +    

   b a             b    a

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 

3  rAED 1,000         .87 
r

3Br  .a  

3 AED 1,100   .b  

                   

              

                0 5             
   

  94. 95. 96. 

   

  

3 23%

    90–88

2        91–93

   -∞, -3    f  94 

1,  ∞  -3, 1 

-4, ,  ∞  -∞ -4    f  95

-3 5 ,-2      -∞ -, 3 5   f96

0,   ∞   - 2, 0    

95    

n  m SAT/ACT 100. 
 

    = 10    .101 
f 2a  2b

  c m    .102
  p

30 5
1510 

50 

=      .103
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2-1     

   



 

 -12  | 96

5 lim x→-∞ fx  = ∞;

lim x→∞ fx = -∞
6 lim x→-∞ fx  = ∞;

lim x→∞ fx = ∞

7 lim x→-∞ fx  = ∞;

lim x→∞ fx = -∞

8  lim x→-∞ gx  = ∞;

limx→∞ gx = ∞
9   lim x→-∞ gx  = -∞;

lim x→∞  gx = -∞
10   lim x→-∞ hx=-∞;;

limx→∞
 hx = -∞

  


      

             

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

  

x    - - -10 5 2 0 2 5 10

f x 
    


-358 47 26 2 26 257 1,562

 

lim
x→∞

f  x  = ∞  lim
x→-∞

f  x  = -∞f  x   

 b. g x  =-2x 3+ 6x 2- 4x + 2

x    - - -8 5 2 0 2 5 8

gx
    


1,442 422 50 2 2 -118 670-

 

 lim
x→∞

g x  = -∞ lim
x→-∞

g x g x   = ∞    

  c. hx =-x 4+x 3+ 6x 2- 4x + 2

x    - - -8 5 2 0 2 5 8

hx
  


-4,190 -578 10 2 10 -368 3,230-

 

lim
x→∞

hx = -∞ lim
x→-∞

h  x  = -∞h  x   

 
   .1  

   .2 

    .3 

  x  .4 





 5. f  x  = -2x  3+4x 6. f  x =5x  4+3 7. f  x  = - x 5+2x -4

 8.  g  x =6 x 6-2x   2+10x 9. g  x =3x -4x   4 10. h  x =6 x 2-3x 3-2x 6

 
 

2

f )x (  =x4  

نصيحة
 




[ ] [ ]-5, 5  scl: 1 by -20, 20  scl: 4

[ ] [ ]-5, 5  scl: 1 by -40, 60  scl: 10

-10, 10] [ ] scl: 1 by -40, 60  scl: 10






 | 2-1 | 96

     





 

 
  .1
f  x

g x 
h  x

-x 4
g  x f x   .2
h x  
 x


h x

1







 
 3  




2
     



 a–c


a ■

   b
 

6x 2   - 4x + 2

 ■
 a

   b
 0, 2

c ■


  0, 2
  2  

 “
  1–4 “

 
 5–10

3
 

 9



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