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polynomial inequality

Sign chart
rational inequality














1  







 

1   f x   
  f    x f    x<0f   x ≥0 f   x >0 f   x≤0, f   x<0, f   x≠0

.   f   x  f   x>0  

  x 2-1 
xf   x x

x

xf   x

   



-4 2,-   ∪2, 5 ∪5, ∞f   x<0  •
   -4, -2 ∪2, ∞f   x≤0  •

x = -4 2 5,- , 2, f   x=0  •
   -∞, -4 ∪ -2, 2f   x>0  •

    -∞, -4 ∪ -2, 2 ∪5, 5f   x≥0  • 

    
 1

x 2      -6x -30 > -3     

f   x = x 2- - 6x  27 x 2- - > 6x  27   0 3
9  -3 f  x f         x = x + 3 x - 9

x
f  x

   
f  x

 -∞, -3 ∪9, ∞x 
2- - > 6x 30 -3

  x fx f  x



 
  

1A  x 2   + + < - 5x 6  20 1B x 4 
2 >4-7, 2  -∞, 2  ⋃ 6,∞

2  



141            

141   

 1
 

2-6   


 2-6 


2-6   


 2
    

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


 3  2 6 0x  -   =   ■

 x  - 6 2x  = 2 ■
  

 x  - 6 2x  = 3 ■
   


.0

 x  - 6 2x  = 4 ■
  


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

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x →-∞
    fx = -∞  



 3

 0  f   x x 3x 
3-4x 

2 - - ≤ 13x 6 0 

 -∞, -1∪⎡ 
 
 ⎢   ⎣- 2  _ 3  , 3 

⎤ 
 
 ⎥   ⎦ 

    fx = 3x 
3 -4 x 

2- - 13x 6 

✔    -∞, -1 ∪ ⎡ 
 
 ⎢   ⎣- 2 _ 3 ,3⎤ 

 
 ⎥   ⎦  x

 
  

 2A 2 x 2 10 2 16  2 - x≤ x-  2B x 3 +7x 2 - - ≥12x  45 02, 4  {-3}⋃
⎡

 
 
 ⎢   ⎣ 5  _ 2

 ,∞
⎞

 
 

 ⎟   
⎠

 x

                 3

   

x 2  + + <5x  8 0  .a
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
 x  > 3  3
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



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

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

 

 x 2  - 8x + 16 ≤ 1
 [ 3, 5 ]


 x 3  - 22 x > 3x 

2  - 24 
 (-4, 1∪ (  6, ∞




 ∅  x 2 + 2 x  + 3  < 0  .a

x 2  + 2 x  + 3  ≥ 0     .b 
(-∞, ∞

x 2  + 12 x    + 36 > 0  .c 
( (-∞, -6 ∪ -6, ∞
    x 

2      + 12x + 36 ≤ 0  .d 
[ ]-6
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2

3
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  2
5  4



 0 





 

 

 3x +  4 _ x + 2    - 3 0 ≥ 

 (-∞, -2

4

   
  







  
  





  
   





 

 f (x    f (x 
f (x  < 0 
 f (x f (x 
> 0

f (x 

 BL  

 10 nn 
(10, ∞  n

M
cG

raw
-H

ill Ed
uca

tion 




©






  c. x 2 - + >10x 25 0
   f x = x 

2- + 10x 25 
f x   5

x
x 

2- + > = 10x 25 0x 5
       f x - ∞ 5 ∪ 5 ∞

  d. x 2 - + ≤10x 25 0
    5 fx = x 

2- + 10x 25 
{5}x 

2- + ≤ 10x 25 0x

 
  

x 2    ++ ≤  2x 5  0  .3B  x 
2 ++ >  2x 5  0  .3A 

3C. x 
2   - - ≤ 2x 15 -16 3D. x 

2- - > 2x 15 -16

⌀  -∞ ∞,

 1 -∞,1  ⋃ 1 ,∞

2  
f  x 



  

 


     4

 4 _ 
x
-6  +  2 _ 

x
+ 1  >0   

  4  _ x
-6  +  2 _ x

+1   >0  

  4x+4 + 2x-12   __    x
-6 x+1 >0      6 +x1-x

  6x-8 __ 
x-6 x

+1  >0  


 3 
_ 4 f  x =  6 x - 8 __   x - 6  x + 1  

-16

f   x x

   

-1, 4  _ 3
  ∪6, ∞f  x

1.6.1 f   x =  4 _ x
-6   +  2 _ 

x
 +1


 






1.6.1
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          
  

   
 }4 ≤ x, x  ∈ 핉x |-4 < x ≤ -3-3, 4, -4  (- - ∪4, 3 ]  [ 4, ∞

 

 


 
 20
 24


 

4   ℓ - ℓ ≥(10     24
6

5

  
 1. [ -4, 2 ]
 2. (-∞, -1∪ (  6, ∞

 3. -∞, - 1 _  3  ⎤  ⎦  [ ∪ 8, ∞

 4. (-∞,  5 _ 2 )  (  ∪ 4, ∞

 5 (-∞, - 1 _ 2 )  ∪ (  2 _ 3 , ∞)
 6  (-∞, ]  -2 ∪ ⎡  ⎣  

1 _ 
2

 , 6 ⎤  ⎦ 

 7 (-3, - 3  _ 
4 )  (  ∪ 0, ∞

 8 (- 2 _ 
5 , 3)  (  ∪ 6, ∞

 9  (-∞ ∞ 
.10  ∅
.12  (-∞, ∞
.14  {-3}

11. ∅
13. {4}
15. {-2}

.16  (-∞ ∞

.17  -0.0004 x 2  + 80x  -
1,000,000 2,000,000  ≥  
[50,000, 150,000] 50,000  ≤
x  ≤ 150,000 

18 (- 15 _ 2 -4)
19  (-∞5

02  6 25 _ 2  ⎤  ⎦

12  (-∞, - 20 _ 3 )  (  ∪ -3, ∞

22 (-∞, - 2  _ 
5 )  ∪ (- 7 _ 

27 , ∞)
23 -∞,  14 _ 13 ⎤  ⎦  ∪ ( 5 _ 3 , ∞)
24 (-∞, -1∪ ⎡  ⎣- 3 _  4  , 3  [ ∪ 4, 

∞

25 -3,  2 _ 3  ⎤  ⎦  (  ∪ 1, ∞

26  [-5 4, - ∪ -4, - 3 _ 
5 ⎤  ⎦
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tion 




©






 تمرين
 

4A  x+ 6 _ 4x
-   3 ≥1  4B. 

x
 

2


- x -11 _ x
-  2 ≤3    4C 1  _ x

 >    1 _ x
+5 

-∞ -, 1  ⋃ 2, 5 -∞ -, 5  ⋃ 0,∞



 AED 600  
AED 60                      

                           AED 0.50
  AED 40                            

x

    AED 40     +      

 40 >   x _ 600
 +  60 0 5-  x 

 60 0 5-  x +  600 _ x  <40

60 0 5-  x +  600 _ x  -40 <0

 60 x - 05x 2 + 600 - 40 x
  __ x      <0

    -0 5x 2 + 20x + 600   __ x  <0

     x 2 - 40x - 1,200   __ x  >0

  
  x + 20  x - 60

  __ x  >0

   0 60 -20 f   x =  
x

+20 x


-60

  __ x  




   -20, 0 ∪60, ∞60 -05x+ 600 _ x < 40 

 60 
AED 40

  ينتمر
      .5
 1,000   250



116 4  8 6    l 250 - 2l
 

_ 2 ≥1,000



 5



 



 
   

 139 
  

   270

206  
Six Flags

⎛
 

 
 ⎜   ⎝
 3 _ 4

 ,3   
⎤
 
 

 ⎥   ⎦

 

    40

    x      
     

 

      -2      



 | 2-6 | 144
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AL  BL  OL     

  

 AL
1–35 64 68–821–35 80–822–34 63 66 , 63, , 66,   ,  , , 64, , 

68–79

 OL
1–37 38  , , 39, 
41–49 53  , 50, 51, , 
55–57 61–64, 59, , 66, 
68–82

1–35, 80–8236–64, 66 68–79, 

 BL36–82

 3
  

 1-35 

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


40–43   












  

27 (-∞,  13 _ 6 )  (  ∪ 4, ∞

29  750 25  + x _ x     < 120 8 
  14  

30. (-∞, -3 2]  [∪ - , ∞
31. (-∞, -5 8]  [∪ , ∞
32. [-4, 4]
33. (-∞, -3]  [∪ 3, ∞
34. (-5, 0]  (∪ 5, ∞
35. (-∞, -6 6∪ - ( 6, 6∪ ( , ∞
39a. ℓ(56 588   - ℓ ≥     -ℓ 2  +

56 588 0ℓ -    ≥
  [ 14 14, 42   ] .39b

 42  


      0 < ℓ(56 - ℓ ≤ 5880, 14]  .39c
 ∪ [42, 56


 588 0

    
42 56 14    ≤ ℓ < 0    < ℓ ≤

46. (-∞, - ) ∪ 3 - 1 _ 2 , 2 ∪ ( , ∞)6

47. -5, - 4 _ 3   (∪ 0, 4

48. [ - - ∪6, 4 ]  [ 0, ∞
 49. (-∞, -8 ] ∪ ⎡  ⎣-3, - 1  _ 3  ⎤  ⎦ ∪ [ 1, 6 ]



M
cG

raw
-H

ill Ed
uca

tion 




©






 1–3   

    1.  2. x x+4 -2 0≤ x x-6 +1>0

    3.  4. 3 0 x+1 8x- ≥ x-4 2 5 0- x+ <

    5.  6. 4 6 2 1 0- y y+ < 2x 
3-9x 

2- + ≤20x 12 0

  7. -8x 
3
 -30x 

2
   - < 18x 0 5 8. x 

3
-43x 

2
+ + > 72x 36 0

  9. x 
2   + >6x -10 2 10. x 

2≤ --x 4

  11. 4x 
2   + ≤ -8 5 2x 2 12. x 

2+ ≥ - 12x  4x 8

  13. 2b 
2+ ≤16 b 

2   +8b  14. c 
2+ ≤ -12  3 6c

 15. -a 
2   ≥4 a d+4 3 16.  

2+ ≥16 -d 
2  +16d

   .17 
r      x = 120x - 00004x 2

x     cx = 40x + 1,000,000
p

     p = r - c
 AED 2,000,000

1 

 4   

 18.  
x-3 _ 
x
+   

4
 >3 19.  x+ 6 _ 

x
-5 ≤1

20.  
2x+1 _ 
x
-6 ≥4 21.  

3x-2 _ 
x
+ 3 <6

 22.  
3-2x

 
_ 
5x
+  2 <5  23   

4x+1 _ 
3 x
-5  ≥ -3

 24.  
x

+ 22x


-3 

  __   x-3 x+1    ≤6  25.   4x
+

1x-
2   __   x+ 3x-1 ≤4

26.  
12x+65 _ 
x+  

42 ≥5 27.  
2x+4 _ 
 x
-32 <12

   .28 


AED 1,000  80
  AED 22   AED 20




AED 500
 5 

    .29 
AED 25 AED 750

 14
  
 AED 120

 5 

     

  30.  √   x 2   + 5x + 6  31.   √     x  2  -  -   3x 40

  32.  √  16-x 2  33.   √   x  2  -   9

34.     x
 _ 

x 2 - 25
   35.   3     x

 _ 
36 -  x  2  

    

f x -g     x ≥ 0   

 36. 37. 

 

  .38 
AED 0.12 AED 0.38
AED 1,000

400



        .39 
58 1128    

مربعً ا.
    .a 

 
a       .b 

    .c 
588 

            :      
           

  40.  √  9y+19  -  √  6y-5 >3 

 41.  √  4x+4  -  √  x-4 ≤4

 42.  √  12y+72  -  √  6y-11 ≥7

 43.  √  25 12- x  -  √  16 4- x <5

             

 44. 45. 

 

  

 46. 2y 
4-9y 

3 -29y 
2 + + > 60y 36 0

 47. 3a 
4 +7a 

3-56a 
2- < 80a 0

 48. c 
5+6c  

4-12c 
3-56c 

2+ ≥ 96c 0

 49. 3x 
5+13x 

4-137x 
3
-353x 

2
+ + ≤ 330x 144 0

  1–16

 
    18–27

500 ≤ 20  
x
 _ 2 +22  

x
 

_ 2 -1,000; 72   

 
    30–35

- 4, 3 -∞ -, 1  ∪ 2 ,∞

AED 3  

  a-c

x2 - 3x - 10 ≥ 0 x2 + 2x - 8  < 0

    46–49
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  

0a.5  S r r( = 2π   2  +  4,000 _ r 

 0b.5  2πr  2  +  4,000 _ r     < 2,400 
2πr  2  +  4,000 _ r      - 2,400 < 0

 (-20.33, 0 ∪ (1.68, 18.65  .50c

, 

 
  18.65 cm 1.68 cm

M
cG

raw
-H

ill Ed
uca

tion 




©






   .50 


  .a 
  = :

1,000

 2,400   .b 



  .c 

b

        

 51.          x + 32x - 43 2x + 12 < 0

 52. y-52y y+1 4 -3 04≥

 53. a-3 2 6 03a+ 3a- 2>

 54. c  
2          c + 63 3c - 45 c - 3 ≤ 0 

     .55
75% 
  5

 1%

  .a 
89 5%

 t
a    .b 

3  .56 
80

  .a 
x

  .b 
11

b   .c 


A =  2  _  
3
 bh    .57 

h b   

 g f

        x          k  


 58. x 
2
   + + ≥ + - <kx c   c  59. x  k x  k 0

 60. x 
3-kx 

2-k 
2x k+  

3   >0  61. x 
4-8k  

2x 
2+16k  

4≥0

     .62 


   .a 

  


fx = x -1
 

_ |x

+2|

 

g x = |2x - 5|
 _ 

x
-3 

hx = |x +4|
 

_ |3x

- 1| 

  a   .b 
   .c 

   


  i.  x- 1 _ 
|x
+ 2|

 <0

 ii.  
|2x

- 5|
 _ 

x
- 3 ≥0

 iii.  
|x

+ 4|

 _ 
|3x
-1|

 >0

 c   .d 

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

 x  2 _ 
3 -


x2  ≥0   .63 

0, , ∞ -∞  0

  -∞, ∞

   .64
 -3, 3



a b<  <   a + b 2> + c  d  2   .65
c<d

        x - c c < d > 0    .66
 x   - d ≤ 0

 n x -a2n>0   .67 

x       + a x - b < 0    .68 


b            > 0 a o - x + a x - b < 0

  
3x + 1 _ x - 2   < 6    .69 

x  - 2

  a-c

-1, ∞

-∞, -2   ⋃ 3, 6   ⋃ 6,∞

 ;75  
75    t≥725

     

fx = 2   
x
 

_ 80  + 3

11 ≤ 2  x _ 80  + 3

 

36

  61–58

b–d





 

 

a < 0  |a + b|  > |c + d |

 

-∞,a⋃a,∞

 

 

-2 1 

 3   2 _5 

3 _1 - 4  
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 c < d;[ c, d ]  .66
 (   x - c  x    < c x, < d

(x  - c x d  - 
 x  > d (x  - d 

    c ≤ x (x    - c  x - d
  (x  - c ≤ d
 x  - d

 (x    - c  x - d
  .68

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 a b, -

(-∞, -a∪ (  b, ∞
  .69
 x  - 2



x  - 2


63  


 x 2  - 3
(3 - x  2

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   
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   x - 3 _ x  + 2 > 2


 0 




  
[ 320, ∞  .56c
320

 11
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59. (-k k, 
60. (-k, ∞
61. (-∞, ∞
  .63
 3
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 (-∞, -3 ∪ ∞ (  3,   .64
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

  72–70

9 cm 0 37 cm     

x - 12 3a 
3
-9a 

2
+7a  - 6

z 
4 + 2z 

3
+4z 2

+5z + 10 
x 2   - xy + y 2

a–c

100,000
30,240

8,000 2,352 







130 151515 64

527 912010 38

726 10219 56

1022 37289 95

1219 613012 25

  B A  SAT/ACT  .80 
 A B

B A

I II III 0     1     2

    IIIII I  E  III I  C I  A  
   IIIII  D III  B  

6  .81 
216

  
   F H w>12  w>18
   G J w<12  w<18

EF



f       t = 80 + 10t - 4t 
2      .82 


t g    t = 2t  

4
 
_ 
3

g  t f   t  .a 
g  t f   t  .b 

g  t f t  .c 
t    ≤ 6 ≥ 0 g  t f  t   .d 

f     c = 50 0, 6 c  .e 
f  .f 

  .g 

a–g
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 2

  
  


 


 1–10




  
 iml  
x→∞

 f (x )   = -∞;  lim 
x→-∞

  f (x ) =  .21 
-∞


 lim 
x ∞→

 f (x )   = -∞;  lim 
x→-∞

  f (x ) =  .22
 ∞


 lim 
x→-∞

 f (x ) lim 
x→∞

  f (x )  = ∞  .23
= ∞ 


  lim  
x→-∞

 f (x ) =lim 
x→∞

  f (x )  = ∞  .24 
-∞


  03  .25 

4 3  
  4 5  .26

2 0 10 -
  3 4  .27

3 1  -1 3-
  3 4  .28

 √  5 - √   5 

M
cG

raw
-H

ill Ed
uca

tio
n 





©







2   


  2-1  

 n  afx = ax  
n  •


f x  = f x=a    •

n a ax  
n

n fx= n √   n  p  • 
 1 p

 2-1     
f x = a n x  n + a  n -1  • 

na  n ≠0 x  n-1 + + … a  1x + a  0

n  •
n  -1

c  •
x  - c

  2-3    
  •

x - c
fcx - cf  •

 fc =0 fx - c  •

  2-4        
 f x = a n x  

n+  … + a  1x + a  0  •
qp  

p
 _ q  f x 

a n qa  0p 
nn   •
n 


f x = a nx - c 1 x - c 2  … x - c n

  2-5    
x = c        f      • 

        

y = cf          • 
  

 fx  =  
ax 

 _ b x  


  yx
 

  2 6      
    •





 complex
conjugates

extraneous solution
 horizontal 

asymptote

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

 leading
coefficientes

leading-term test
lower bound

multiplicity
 oblique 

asymptote

 polynomial
function

power function
quartic function  
rational function  
 repeated zero  

 sign chart 

 synthetic division  
 synthetic 

substitution

 turning point
upper bound  

 vertical 
asymptote


                  

   .1  


   .2   
a  

1, a 2…fx = a nx n + a n-1x n - 1  +… + a  1x + a 0
na  n

  x - c    .3  


   .4  


   .5  


   .6  
 

    .7  


x    .8  


   .9  
 0 

fx = ax n    .10  
n a

 

   



 

 

 
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 2 





 



  
29a.  lim 

x →∞
 f (x )   = ∞;  lim 

x →-∞
 f (x ) = 

∞
(2  -433   0  .29b

 (-1, 36), (0, 0),     .29c 
(1, -50), ) (2, -288

29d. 

 
30a.  lim 

x →∞
 f (x ) =  ∞;  lim 

x →-∞
 f (x ) = 

 

∞

(2  1 2 5  .30b

 (  (2, 9), 3, 16),  .30c 
( )4, 9 , ( )5, 0

30d. 

 

M
cG

raw
-H

ill Ed
uca

tio
n 





©








2-1  

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

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

  

 

 

  

 1

          fx  = -4x -5 
            



 

x f x
-3 0 016

-2 0 125

-1 4

0 

1 -4

2 -0 125

3 -0 016

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

 

x =0

0,   ∞ -∞, 0

16–11

4

4

15, 15-

2-2    

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

 21. fx = -4x 4+7x 
3-8x 

2+12x -6

 22. fx = -3x  
5+7x 4+3x 

3-11x-5

 23. fx= 2
 _  
3
 x 

2-8x-3

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

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

 25. fx = x 
3-7 x 2+12x   26. f x = x 5+8x 

4-20 x 3

 27. fx = x 
4-10x   

2+9 28. f x = x 4-25

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

  

 29. fx = x 3x -3 x +4  2 30. f x = x-5 2x-1 2

 2
fx = -2 x 5 + 3x 3-          
            8x 2 - 6



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

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

 fx=∞ 

 3 
f x               

          =x 3+6x2 + 9x
       

 3 3 f
-3

fx   = 0 


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

 =xx+ 3 x +3 xx +3 2
-3  0 3

21–24

25–28

30–29
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  2

  
0.5  D  = { };x | x  ≠ -4, x  ∈ 핉   

x  = -4

1.5  D  = { 5 };x | x  ≠ , -5, x  ∈ 핉   
x  = 5, x y  = -5,   = 1

2.5  D  = { 5 };x | x  ≠ , -3, x  ∈ 핉   
x  = 5, x y  = -3,   = 0

3.5  D  = { 3 };x | x  ≠ - , -9, x  ∈ 핉   
x y  = -3, x  = -9,   = 1

        x = 5, y = 1   54
 0 : x 

         
 ;0 : y 

       D = {x | x ≠ 5, x ∈ 핉}

 
        x = -4, y = 1   55

         
         2 : x

 ; - 1 _ 
2  y 

       D = {x  | x ≠ -4, x ∈ 핉}

 

M
cG

raw
-H

ill Ed
uca

tio
n 





©






2     

2-3    

2-4      

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

 40. f x = x 
3 - x  

2 - x+1

 41. f x = x 
3-14x -15

 42. f x = x 4+5x 2+4

 43. f x = 3x 
4-14x 3-2x 

2+31x +10

          
 44. x 4-9x 

3+29x  
2-39x +18 =0

  45. 6x 
3-23x 

2+26 x -8 =0

 46. x  
4-7x 

3+8x 2+28 x=48

  47. 2x 
4-11x 

3+44x = -4x 
2+48

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

 48. f x = x 4 + x 3-41x 2 + x -42, i

 49. f x = x 4-4x 3+7x  2-16x +12 -2i

 5

x  
3+2x 2 - 16x  - =32 0  

1
±1 -32
     ±32 ±16 ±8 ±4 ±2

  -2

  - - -2 1 2 16 32

  -2 0 32

   1 0 -16 0

fx = x +2 x 2- 16 
ff x = x +2 x -4 x  +4

-4 4 -2

-1 2 ± 1 1, 
± 1± 3± 5± 15 3-
    ± 1± 2± 4

   ±1,± 2,± 5 10,± ,±   ,±   ,±   ,±     ; ,2 -      

2 1 2 3 , 
2 1 _ 2 , 

4 _ 
3 

2, 2 3 4 , -
 
3 _ 2  -2 2, 4

- -7 6, , i,f  x  = x+7x-6x+i x-i 

1 3 2 2, , i,- i, fx  = x-3x-1 x-2ix+2i

   

 31. x 3+8x 2-5÷x - 2

 32. -3x 3 +5x2-22x + 5÷x 2+4

 33. 2x 5+5x 4-5x 3+x 2-18x + 10 ÷ 2x - 1

     

 34. x 3-8x 2+7x - 15 ÷ x - 1

 35. x 4-x  3+7x 2-9x - 18 ÷ x - 2

 36. 2x 4+3x 3-10x 2+16x - 6÷2x - 1

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

fx          
 37. f x = x 3+3x 2-8 x -24 x +3

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

 39. f x = x 4-2 x 3-3x 2+4 x +4, x  +1, x -2

 4

    2 x 3 - 3x 2+5 x   - 4 ÷ 2x  - 1 


  
x  - c

 

    

 c = 1 _ 
2 

x 2 + 10x   + 20 +    35 _ x-2 

-3 x +5 - 10x+15 _ 
x

 
2

+4

 

x 4+3x 3 - x 2- 9 +     
1 _  

2x-1 

x 2-7x-    
15 _ x-1 

x 3 + x 2+9 x+9

x  3+2x 2-4x+6

fx = x +3 x  2-  8 

fx = x -1 x  +1 x- 4 2x-138

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

  |  | 150

 | 2  | 150

522 / ١٩٩
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عال 2  2 

       x = 0, x = 1, x = 5, y 59
  4 :x= 0

- = ≠ ∈ 핉4 D   {x | x     0, 1, 5, x  }

 

 5, x  = - x  = 6, 56
y  = 1
  4 -3 :x

; 5 
_ 2  :y 

        D = {x | x ≠ -5, 6, x ∈ 핉}

 
 x = -6, x = 3, 57
y = 1

  -7 0 :x

;0 :y 
        D = {x | x ≠ -6, 3, x ∈ 핉}

 

 1, x  = - x  = 1, 58
y  = 0
 -2 :x

     :-2; D = {x | x y
     ≠ -1, 1, x ∈ 핉}
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
©






2-5  

                  
   

  

                 
   

    

 

 6 

       

    1 
 

f -1 hx  = x +1
 x  = -1

        2

 

 x = -1 
-1

 

 
   1 =  

1
 _ 1

 
y =1

50–53

54–59

2-6    

   7 
x 3 + 5x  2 - 36 x    ≤ 0   


 fx = x x +9 x -4 f x = x 3+5x 2-36 x

4-90 f x
x  
fx 



 f x
-∞-9∪0 , 4x 3 + 5x 2 - 36x  ≤ 0
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 عال | 2  2

  
4b.7  

 
5a.7  

 

76a. 

 

 
 f (x ) =  .76b

 0.032x   3  - 1.171x   2  + 6.943x
+  76; r    2  = 0.997

 f (x ) = -50x  2 + 500x +  .78a
10,000

 10 AED  .78c
 
10 AED

.10,000 AED

0b.8  p (x )  =  200 _ x + 50,000 

3,000 _ x     + 5 < 10  .82a
 600


  .82b

800
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



©






2   

    .74 

 T

 

 R T =  R   
  3 _  2

 


 1-1  

   .a  

    .b  

   .c  
  1.88
93  

       .75 
 v

 2-1   t

t 05 10 15 20 25 3 0

v    85 50 30 20 15 12

     .a  

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

     .c  

12
     .d  

 47

  .76 
 2-2   " "

 510152025

 856222417

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

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

 17  .c  

   .d  
 50

  2001    .77 
2011 2001 
xfx  = 0 021 x 3-0336x 2+1945x-0720

fx 2001


 2011 
1-3 

 1,000   .  78 
 10 AED


4-1 AED 1  50

  .a  

x

  .b  

 AED 11.250

AED 10,000  .c  



    .79 
80 

w
4-1 

   040 %     .80 
1-5 50,000 

   a  

x    .b  
 px

x
px    .c  

   .d  

 x     .81  
bx  = x2-5x  -150


1-6 
   .82 
 AED
AED 5 3,000

1-6

   .a  
10 AED 


 AED 1,000DJ   .b  


 AED 10

D=0,∞R=0, ∞
 

141 66 
75a

vt = 43 63t  -1 12

356 mi/h 

 0 94




  

127 ft  

114  

6 13  ft 
2

 

AED 5

 

m 30m 25  m 50m 15

200 g al

 
y = 0

      p x     
0,    ∞    

16

    a-b

   
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 2 

  
 .1

 
(   D = ( ∞- , 0) ∪ 0, ∞),   

R (   = (-∞, 0) ∪ 0, ∞);
  lim 
x→-∞

 f (x )   
 ;lim 

x→∞
 f (x )   = 0  = 0

 x = 0
)(∞ 00 ∞-

 .2

 
   (     [ D = -∞, ∞), R = 0, ∞);  
  lim 
x→-∞

 f (x ) ;0
lim  

x→∞
 f (x )   = ∞ = ∞

 
(∞ ∞- ,00 )

 lim 
x→∞

 f (x )   = ∞;  lim 
x→-∞

 f (x )   .9 
= ∞ 


 lim 
x→∞

 f (x )   = -∞;  lim 
x→-∞

  f (x ) =  .10
∞


2  .14

 -32


  lim 
x→-∞

 f (x )  = -∞ 
lim 
x→∞

 f (x )  = -∞ 
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



©





2    

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

  1. fx = 0 25 x    -3 2.  f x = 8 x  
4 _  
3 

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

 

 

 

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

  9. fx = 5x  4-3x 3-7x  2+11x -8
 10. fx = -3x 5-8x  4+7x 2+5

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

 11. fx = 4x 3+8x 2-60x

 12. fx = x 5-16x

  3      .13  

 A fx  = x   4-4 C f x = x 3+9x  2+20x

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

  h     .14  
    h t = -32t 2 + 128t + 4
t




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

 

 15. fx = x x- 1 x +3

 16. fx = x 4-9x  2

            
            f x     

f x        
 17. fx = x 3-3x 2-13x +15, x +3

 18. fx = x 4 - x 3-34 x 2+4x  +120, x +5, x  -2

    .19  
 



62.3º66.5º73.3º79.1º85.5º90.7º



93.6º93.5º89.3º82.0º72.0º64.6º

  .a 
  .b 

3
  x =1



  .c 
x = 13

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

  20. -1, 4  ,- √                                                                                  3  ,√      3  21. 5 5,- , 1 i-

   .  22 


  F  H 

 

  G J  

 

   
 23. fx = x 3-7x 2+13 ÷ x - 2

 24. fx = x 4 + x  3-2x 2+3x   +8 ÷ x +3

                  


 25. fx =  
2x-6

 _ 
x  +5  26. fx =  

x
 
2
+x -6

 _ 
x-4 


 27. x 2-5x    -14 <0 28.  x 

2
 _ x -6 ≥ 0
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 -6,6

-2,7,0 -3,4 ,2

9–10

30-5 3      

20 5-2 4       

D

 

15–16

f x  = x +3x-1x-5 

 f x  = x-2x+5x-6x+2   

.a–c

fx = x 4-3x 3-7x 2+9x+12

21 fx = x 4-2x 3-23x  2+50x -50

J

x 2-5x -10 -    7 _ x-2 

 x 3 - 2x  2 + 4 x - 9 +  
35 _ x
+3

25–26
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2    

       





x 








 x



         1

  x   fx =  √  -x 2 + 8x         


1xf x4

الطرفيةالنقطة
f  x 

0   f 0

2

 
3


  .1 

  .2 

  .3 

  .4 
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 

 

3





 x

x
 

x

 
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  

         :   .2
           

.   
      :  2   25.13 .3

        . 
.   

         :   .4
          . 

.        

         :   .6
 .           

        
         :    .7

        
   .     .    

           .   
          

.

 1
 

.x


 1

 
 4 4, 0(

   4, 0 2, 0 0, 0
 6, 0
 0, 2, f  0((

  ( 6, f ( )) (6   4, f ( ))4  f ( ))2
    .       2   

.f ( )6  f ( )4  f ( )2  (f (0

 2
      

         1  
  .        
       1      
              3 

.4     1  

:
A r = π  2         ■

  A           ■
=  1 _ 2 πr  2
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




         2
     1 5,     x    f x = x 2  2        

x fx 4 1
 الطرفيةالنقطة 1, 5



 2

  3
83  14

0 25  160 5


  .5 

  . 6 


  .7 
 

  .8 


  .9 


2 48  

 

 

 

 


  .10  

 xf(x) = -  x 2 + 12x

24 126   .a  




  .b  


  .c   


  .11  
[1, 5] xf(x ) =  1 _ 2 x 

3  - 3x  2 + 3 x + 6  
8  4   .a  




84  .b  
 

  .c  




286  12  2806  10a


2875  24

  288 

                
                    

   
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


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

  11b
    
    

  
  4
  8

    
  

  
  
  
  

  0 5 
  
 
  11c

 
    
  


  
    
  
  

  
 

   155        

155    

  

     :         .8
             

 .       
         

           
.         

     :         .9
 .         

        
           

           
.     

           
         4  1   2 

             
.9   5

     
.11   10 

 3

  
        11   b  

           
.x     

      
             

   .       
          

.   

  
         
 f (x )     =    
 2    5  1     x  2

 
+ 2

            1 5 (x  2 + 2) dx

 "sum"      S  
.()

      
    9 

   . 
    5  1  x x  2 + 2 

  .
.     
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    2-1 

1A     D  = (-∞, ∞) , R = [ 0 , ∞) 
   lim   

x→-∞
 f (x ) ;0

  ;∞ =lim   
x→∞

 f (x ) = ∞ 

 

(0, ∞) (-∞, 0)

1B     D = (-∞, ∞),R = (-∞, ∞) 


      lim      
x→-∞

 f (x )   = ∞ ;0 
 lim      
x→∞

 f (x )  = -∞


( )-∞ ∞, 

2A.   D = (-∞, 0) ⋃ (0, ∞) R = (-∞, 0) 


    lim   
x→-∞

 f (x )  = 0  
lim   

x→∞
 f (x )  = 0

 x  = 0
 (-∞, 0)

(0, ∞)

2B.   D 0 0   = (-∞, ) (  ⋃ , ∞), 
R      = (-∞, 0) ⋃ (0, ∞)

 
lim   

x→∞
 f (x )   = 0  f (x )  = 0

 x  = 0
( ) ( )0, ∞  -∞, 0 

3A.   D = [ 0, ∞), R = [ 0, ∞); 
 lim   
x→∞

 f (x )  ;0
 [0, ∞); ;= ∞

(0, ∞)

3B.   D = (-∞, ∞), R = (-∞, ∞)
 ;0 

  lim   
x→-∞

 f (x )  = -∞ 
   ;∞ =lim   

x→∞
 f (x )


( )-∞ ∞, 

4A. 

  

2-1  
 1. 

    

D = (-∞, ∞ ), R = [ 0, ∞) 
  lim 
x→-∞

 f (x ) ;0
 =lim 

x→∞
 f (x )  = ∞

∞
(-∞, 0)

(0, ∞)

2.   D = (-∞, ∞), R = (-∞, ∞) 
   lim   

x→-∞
 f (x ) ;0

 ;lim   
x→∞

 f (x ) = ∞ = -∞


(-∞, ∞)

3.  D = (-∞, ∞), R = (-∞, ∞) 
 

   lim   
x→-∞

 f (x )   = ∞ ;0 
 lim    

x→∞
 f (x )  = -∞


( )-∞ ∞, 

4.   D = (-∞, ∞), R = (-∞, 0 ] 
    lim   

x→-∞
 f (x ) ;0

  lim    
x→∞

 f (x )  = = -∞
-∞

 
( ) ( )0, ∞  -∞, 0

5.  D = (-∞, ∞), R = (-∞, ∞) 
  lim 
x→-∞

 f (x ) ;0
  ;∞ =lim 

x→∞
 f (x )  = -∞ 


( )-∞ ∞, 

6.  
D = (-∞, ∞), R = [ 0, ∞); 

 
  lim 

x→-∞ f (x )   = ∞ ;0
 ;lim 

x→∞ f (x )  = ∞  


 (-∞, 0)
(0, ∞)  | 2 | 155A

522 / ٢٠٥





































 
 2

 M
cG

raw
H
illEducation

-
 










 ©





7. 

    

D = (-∞, ∞), R  = (-∞, ∞) 
  lim 
x→-∞

 f (x ) ;0
 lim 
x→∞

 f (x )   = -∞ =  ∞


( )-∞ ∞, 

8. 



D = (-∞, ∞), R = (-∞, 0 ] 
  lim 
x→-∞

 f (x );0
 lim 
x→∞

 f (x )  =  = -∞
-∞

 
( ) ( )0, ∞  -∞, 0

9. 

    

 (D = (-∞, 0)  (0, ∞), R = (0, ∞ 


  lim 
x→-∞

 f (x )  = 0
lim 

x→∞
 f (x )  = 0  

 ;x  = 0

( ) ( )0, ∞  -∞, 0

10. 

  

       D = (-∞, 0)  (0, ∞), 
       R = (-∞, 0)  (0, ∞); 


   lim   

x→-∞
 f (x )  = 0 

;lim   
x→∞

 f (x )  = 0
 x  = 0 

( ) ( )0, ∞  -∞, 0
11. 

  

 D = (-∞, 0)  (0, ∞), R
= (-∞, 0)  (0, ∞)

   lim   
x→-∞

 f (x ) =
;lim   

x→∞
 f (x )  = 0 0

 x  = 0

( ) ( )0, ∞  -∞, 0

12. 

    

       D = (-∞, 0)  (0, ∞), 
R   = (0, ∞)
 lim 
x→-∞

 f (x )  = 0 
lim 

x→∞
 f (x )  = 0  

 x  = 0

( ) ( )0, ∞  -∞, 0

13. 

  

       D = (-∞, 0)  (0, ∞), 
 R      = (-∞, 0)  (0, ∞)
   lim   

x→-∞
 f (x )

lim   
x→∞

 f (x )  = 0 0= 
 x  = 0

( ) ( )0, ∞  -∞, 0

 . 

14.

    

       D = (-∞, 0)  (0, ∞), 
R   = (0, ∞)
 lim 
x→-∞

 f (x )  = 0 
lim 

x→∞
 f (x )  = 0  

 x  = 0
( ) ( )0, ∞  -∞, 0

15. 

    

 D = (-∞, 0)  (0, ∞), 
R = (-∞, 0)  (0, ∞)

  lim 
x→-∞

 f (x ) =
lim 

x→∞
 f (x )  = 0  0

 x  = 0

( ) ( )0, ∞  -∞, 0

16. 

    

       D = (-∞, 0)  (0, ∞), 
R   = (-∞, 0)

 
 lim 
x→-∞ f (x )  = 0 

lim 
x→∞  f (x )  = 0

;x  = 0
(0, ∞)(-∞, 0)

18. 

    

  D = [ 0, ∞),  R = [  0, ∞);
 lim 
x→∞

 f (x )   ;0

[ ( 0, ∞), ; = ∞ 
( )0, ∞ 

19. 

    

 D = (-∞, ∞), R = (-∞, ∞) 
 

  lim 
x→-∞

 f (x ) = ∞ ;0 
lim 

x→∞
 f (x ) = -∞


(-∞, ∞)

20.  

  

 D = (-∞, 0)  (0, ∞), 
R = (-∞, 0)  (0, ∞)
  lim 
x→-∞

 f (x ) = 0
 ;lim 

x→∞
 f (x ) = 0 

x = 0
(0, ∞) ( -∞, 0)

21.
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 

        D = (0, ∞), R = (0, ∞) 
 lim 
x→∞

 f (x )   
 ( )0, ∞ = 0

( )0, ∞ 

22. 

  

 D = [ 0, ∞), R = (-∞, 0 ] 
 lim 
x→∞

 f (x )   ;0
= -∞ 

( ) (0, ∞  0, ∞)

23.   D = (-∞, ∞), R = (-∞, ∞) 
  lim 
x→-∞ f (x ) 0

 lim 
x→∞ f (x )  =  = -∞

 ;∞
( )-∞ ∞, 

24.    D = (0, ∞),  R = (-∞, 0) 


lim 
x→∞ f (x )  = 0  

 ( )0, ∞
(0, ∞)

25.  
 D = (-∞, 0)  (0, ∞), R = (0, ∞) 

 
 lim 
x→∞

 f (x )   lim 
x→-∞

 f (x )  = 0
  ;= 0
     ;(-∞, 0) ;x = 0

( )0, ∞ 

26.   D = (-∞, ∞), R = (-∞, ∞) 
   lim   

x→-∞
 f (x ) ;0

=lim   
x→∞

 f (x )  = -∞
∞ 
( )-∞ ∞, 

27.   D = [ 0, ∞ ), R = (-∞, 0 ] 
 

 ;lim 
x→∞

 f (x )   = -∞  ;0

(0,  ∞ )
( )0, ∞ 

28.          D = (0, ∞), R = (-∞, 0) 

 lim 
x→∞

 f (x )  
 ( )0, ∞ ;= 0

( )0, ∞ 

29. 

  

       D = (-∞, 0)  (0, ∞), 
R   = (0, ∞);

  lim 
x→-∞

 f (x )= 0 
lim 

x→∞
 f (x )  = 0

 x  = 0
( ) ( )0, ∞  -∞, 0

34. 

    

 D = [ -2, ∞), R = [ 0, ∞) 


 -2 :x


3   √  6:y 
 lim 
x→∞

 f (x )  = ∞; 

 [  -2, ∞);
( )∞ -, 2 

35. 

  

 D = (-∞, ∞), R = (-∞, ∞) 


 128- :x


  :;-8 y 
  lim 
x→-∞

  f (x )    = ∞
lim 
x→∞

  f (x )  = -∞



( )-∞ ∞, 
36. 

    

   [ D = - ∞3, ), 
R   = (-∞, -3 ]


 :y 

 lim 
x→∞

  f (x ) = -3.71

 ,-3-∞
(∞ , -3)(∞

37. 

    

   D =    12 _ 7
 , ∞, R  [ = 4, ∞); 

lim 
x→∞

 f (x )  

    12 _ 7
 , ∞; ∞ = 

:  12 _ 7 , ∞

  | 2 | 155C
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

38



    D = (-∞, 0.25 ], 
R  [ = - ∞16, )


 1.34- :x


-15 :y 
  lim 
x→-∞  f (x )  = ∞

 
52.0 ,-∞)

( )52.0,-∞ 

  39    D = (-∞, ∞), 
00.94-, -∞)  = R


:y 
  lim 
x→-∞

  f (x )  -52.66
lim 

x→∞
  f (x )  = -∞

= -∞


(-∞, 0.28) 
(0.28, ∞)

  40     D = (-∞, ∞), 
R = (-∞, ∞)


-2,034.5 :x

 :y

  -6.5 
  lim 
x→-∞

  f (x ) = ∞
  lim 
x→∞

  f (x ) = -∞ 
 


(-∞, ∞)
 41

   

D  [ = 1, 22 ], 
R  =   [-   √  63  ,    √  21]  
;

x: 
6.25 
1, 22 ] 

( )1, 22

42a

   
  D  [ = 0 R, , ∞)    [ = 0 ;, ∞)   lim   

x→∞
 f (x )  = ∞  42b

( )0, ∞ ;[ 0, ∞)

  80a

    

    

  

 0    < n < 1 80c
  n = x
 x 1
 n  > 1

 x

 81.  
  8 n × 2 7 _ 
4 -n     =   

  (2 3) n ×
 
2 7
 _ 

(2 2) -n    

   =   
  2 3n

 × 2 7 _ 
2 -2n    

  =  √   2 ( ) ( )3 7n +   - -2n    
   =  √  2 5n + 7   
   =  √  2 4 6n +  × 2 n + 1   
   =  √  2 4 6n +    ×  √  2 n + 1   
   = 2 2n + 3  √  2 n + 1 

 82d
  1 0

  1 1
 1


  0 1
  1
 0
 1
 1 
 1
 1


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








 ©





 .0 n _ 1n  .85
  x 1  x 

1 _ n
  x -1
  6 1  + 5 f (x )x 
f ( )x x y   = 6

y  = 4 4 1 5    + -

91. 

    

  

92. 

    

  

93. 

    

  

2-2 
  .3 

  

 



    


 lim 
x→-∞

 f (x )  = ∞
lim 
x→∞

 f (x )   = -∞ 




 lim 
x→-∞

 f (x )  = -∞
lim 

x→∞
 f (x )   = -∞ 


 lim 
x→-∞

 f (x )  = -∞
lim 

x→∞
 f (x )  = ∞ 




 lim 
x→-∞

 f (x )  = ∞
lim 

x→∞
 f (x )  = ∞ 

    2-2  
   -54 5 a  .6A

  lim   
x→∞

 f (x )  = -∞ lim       
x→-∞

 f (x )  = ∞

    x =  
1  _ 3x  = 4 0x  =   b  

.3 x  =  
1 _ 
3

x fx   x, f x

( )∞, 0-1
f ( )-1   = 640( )-1, 640

(0,  1 _ 
3
 ) 1 _ 4

f ( 1  _  4
 )  ≈ -0.03( 1  _ 

4
 , -0.03)

( 
1 _ 3 , 4)1f ( )1   = 48( )1, 48

(4, -∞)5f ( )5  = -27,440( )5 27,440, -

 c  

  d 

   -1 3 a  .6B
  lim     

x→∞
 f (x )  = -∞ l   im  

x→-∞
 f (x ) = ∞

    x  = 4 x   = 0 x  = -2   b  


x fx  x, f x

( )∞ -, 2-4f ( )-4   = 64( )-4, 64

( )-2, 0-1f ( )-1  = -5( )-1 5, -

( )0, 42f ( )2   = 16(2, 16)

(4, -∞)10f ( )10  = -720( )10 720, -

 c  


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raw
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








 ©





  d 

2-2  
11. 

  
الزمن

 -5 7  .12
 

lim    
x→∞

 f (x )  = -∞lim    
x→-∞

 f (x )  = ∞

 2 6  13

 
 

lim   
x→∞

 f (x )  = ∞ lim   
x→-∞

 f (x )  = ∞

 7 5  14
 

lim   
x→∞

 f (x )  = ∞lim   
x→-∞

 f (x )  = -∞

 -6 6  15
 

 lim   
x→∞

 f (x )  = -∞ lim   
x→-∞

 f (x )  = -∞

 -4 3  .16
 

lim   
x→∞

 f (x )  = -∞lim   
x→-∞

 f (x )  = ∞

 -2 5  17
 

 lim   
x→∞

 f (x )  = -∞ lim   
x→-∞

 f (x )  = ∞

 1 3  .18
 

lim   
x → ∞

 f (x )  = ∞lim   
x→-∞

 f (x )  = -∞

 -2 4  19
 

 lim   
x→∞

 f (x )  = -∞ lim   
x→-∞

 f (x )  = -∞

  -1 3  20
 

 lim   
x→∞

 f (x )  = -∞    lim   
x→-∞

 f (x )  = ∞
  1 6  .21 

 
 

lim   
x→∞

 f (x )  = ∞  lim   
x→-∞

 f (x )  = ∞
   22a

    

   43.77  4 22b
  

 

- -2 1  0 4 5  23 

2 6 5 6  0  .24 
 3 4  .25 

-4   8 0 3 4 .26 
 25 6  .27 

 7 8 .28 
2 5 6 -20  .29 

-5   5 0 4 5 .30 
 2 
_ 3 

2
 _ 1 -03 4  .31 

-5 3 
_ 4 04 5  .32 

  1 4 33a 
 

lim 
x→∞

 f (x )  = ∞   lim 
x→-∞

 f (x )  = ∞

(2 : 0, -4, 1 33b

(-5, 180), (-2, - 36), ( )0.5, 0.5625 , ( )2, 12  33c

 33d

    
  1 4 34a 

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

 f (x )  = ∞   lim 
x→-∞

 f (x )  = ∞

4, -2 ,( )2   034b

 (-3, 63), (-1, -5), (2, -32)(5, 175) 34c

155F   
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








 ©





.34d

   

 () 4 35a
 -1

lim 
x→∞

 f (x )  = -∞   lim 
x→-∞

 f (x )  = -∞

5, (2) 0, -3 35b

(-4, -36), (-1, -24), (2, 150), (6, -486) 35c

35d. 

   

  2 4 36a 
 

lim 
x→∞

 f (x )  = ∞   lim 
x→-∞

 f (x )   = ∞

   3, (2) 0, -5 36b

 (-6, 108), (-1, 128), (1, -144), ( )4, 648  36c

36d. 

   
  -1 5 37a

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

x→∞
 f (x )  = -∞   lim 

x→-∞
 f (x )  = ∞

( )3   0, 3, -2 37b

( ) ( ) ( ) ( )-3, 18 , -1 4, - , 1, 54 , 4 864, -  37c

37d

   

  -1 4 38a 
 

lim 
x→∞

 f (x )  = -∞  lim 
x→-∞

 f (x )  = -∞
( ) ( )2  4, 2  -2 38b

( ) ( ) ( )-3 49, - , -1 25, - , 5 49, -  38c

38d

  
  3 3 39a 

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

 f (x )  = ∞   lim 
x→-∞

 f (x )  = -∞
0, 4, -3 39b

(-4, -96), (-2, 36), (2, -60), ( )5, 120  39c

39d. 

    
  -2 3 40a 

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

 f (x )  = -∞   lim 
x→-∞

 f (x )  = ∞
3, 1-0 40b

(- , 404 ), (-2 , -12), (0.5, 1.75), (2, -20) 40c

40d

  
  1 4 41a 

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

 f (x )  = ∞   lim 
x→-∞

 f (x )   = ∞
-2  4 (5 ) 0 41b

(-6, 360), (-2, -72), (2, -56), (5, 250 ) 41c

 .41d

  

 | 2 | 155G
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 2

 M
cG

raw
H
illEducation

-
 










 ©





  1 3 42a 
 

.lim 
x→∞

 f (x )  = ∞   lim 
x→-∞

 f (x )  = -∞

5, 2- ,  (3) 0 42b

(-6, -1,728), (-3, 270), (1, -6), (3, 216) 42c

42d

  

f (x )  = -1.25x  + 5   .44 
f (x ) = 0.09x 

 3 - 2.70x 
 2 + 24.63x - 65.21   .45 

f (x ) = 0.88x  4 + 0.89x   3 - 1.71x   2 - 2.99x + 4.89   .46 

- f (x )  = 4.05x   4  - 0.09x  3  + 6.69x  2 .47 
222.03 2,697.74x  +   

im 
x→∞

 f (x ) = ∞ x  49a

49b 

       

 
 f (x ) = 0.146x 4 -

 3.526x 3 + 32.406x 2

- 63.374x + 473.255
 




lim 
x→∞

 f (x )  = ∞  0.146 49c 
 

.x  → ∞f (x )  → ∞

  A r(  )  = 2πr  2  +  
30 _ r 68b

33.7 in 2 68c

   
69. f (x )  = x 

 3  - 8x 
 2    - 3x + 90

70. f (x )  = x 
 3  + 6x 

 2    - 24x - 64

 71. f (x )  = x 
 5  - 9x 

 4  + 23x 
 3  - 3x 

 2  - 36x

72. f (x )  = x 
 5  - 4x 

 4  - 19x 
 3  + 46x 

 2  - 24x

73. f (x )  = 12x 
 4  + 83x 

 3  + 131x 
 2    - 54x - 72

74. f (x )  = 6x 
 5  - 23x 

 4  - 39x 
 3  + 15x 

 2  + 25x

 .76

 

 
 f (x ) = (x - 2)(x - 5)

×(x + 1)(x 2 + 4)

 

 .77

 

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

 × (x + 3)(x - 4)
× (x - 1)(x 2+ 6)

 

 .78

 

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

(x + 2)2(x 2 + 1)

 

 .79

 

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

(x 2  + 2)

 

 80a. 80b  . f x  = -0.009x 3  -
0.230x 2 +2.305 3.796x  +

 80c  f x = 0.012x 4 - 0.225x 3 +
0.978x 2  + 0.152x  + 4.312

  80d
  r 2  = 0.96 r 2  = 0.94

 
89a. 
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
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




    

    
  89b

.h (x )

  -∞ x  → ∞ 89c
g (x )

-∞x → ∞ 89d
.b  a

  .90 



r  2  = 0.75r  2  = 0.99 


  .91 
 xf (x )

 f (x )  → -∞ ∞ →   ∞f (x )
 x → ∞ ∞
 x → ∞ f (x )  → -∞


f (x )  = 0  .92 

 g (x ) =
.l xc  = cx  00c c,   ≠ 0

 f (x )  = x 
 3  - x 

 2   - 12x +  .93 
5x 

 2    - 5x - 60
 x

 5

 f (x )  = x (x 
 2  - x

- +  12)  5(x 
 2    - x - 12)

 f (x ) (  = x +
5)(x 

 2    - x - 12) 
 f (x ) = (x + 5)(x - 4)(x + 3)

-34 -5
.x 

  .94 
 

 g (x )  = 5a ( )(x  - 1 x +f (x )  = a ( )( )( )x  - 1 x  + 4 x  - 5
( ) (4   × x  - 5
 a  > 0

.5 g (x )

 95


. 43 + 1
 ( ) 96 


 .1
 
1


 4 f (x ) (g  x ) 104

.g x  (  ) ( )  = x  - 4 2  + 33 
 f (x ) (g  x ) 105
4   x.g  (x ) ( )  = - x  + 2 2  - 4

 6 f (x ) (g  x ) 106
.g x  (  ) ( )  = x  - 6 2  - 44 

2-3  
  .62
cba
a
b
c
2

ed
 (  x - a  )(x - b  )(x - c  )(x - d  )(x - e) 

 
  .68


 





     

 1. 

    

D = (-∞, ∞), R = (-∞, ∞)
 

 lim   
x→-∞

 f (x )   = -∞ ;0 

  lim   
x→∞

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

2. 

    

D = (-∞, ∞), R = (-∞, 0 ] 


  lim x→-∞
 f (x )   = -∞ ;0 

lim  
x→∞

f (x )  = -∞

 

(0, ∞) (-∞, 0)

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 M
cG

raw
H
illEducation

-
 










 ©





3. 

   

4

    

 D = (-∞, ∞), R = ( 0, ∞)
  lim   

x→-∞
 f (x ) = ∞;0

lim   
x→∞

 f (x )=  ∞ 
(-∞, 0)

(0, ∞) 

2-4  






 




 


 

 

 

 51. -3, -2, 1, 3  + i, 3 -  i ; g (x ) = (x + 3)(x + 2)(x - 1) 
× (x - 3  + i )(x  - 3 - i )

52.  5, - 3 _ 4 ,  2, 4 + i, 4  - i ; g (x )  = (x - 5 4)( x  + 3)
(x - 2) × (x - 4  - i )(x  - 4 + i )

 53. 3, 2   √  2 , -2   √  2 , 2i, -2i; f (x ) ( )(  = x  - 3 x  + 2   √  2 ) 
×   (x - 2   √  2 )(x  + 2i)(x  - 2i)

54.  2   +   √  3 , 2   -   √  3 , 3  + i , 3  - i ; g (x )   =
(x  - 2   -   √  3 ) ( × x  - 2   +   √  3 )(x - 3 - i)(x - 3 + i)

72b i. 3i 3i, 1, -
   ii. - 1 _ 

2
 , , -2i, 2i  -2, 2

   iii.  -2,  3 _ 5 , 1

   iv.  -3i, 3i, -4i, 4i,

   v. 4i 2, 0 , , -4i, -  (2)  1 _ 3  

   vi. i,  -i,  3 _ 4 , 2

  72c



 

f (x )-f (x ) 75a
x

f (x )f (-x ) 75b
y

 x3 +  .77 
x2 - 17x  + 15



c  c  .82 
  



  .83 
  



2-5  
9. 

  


  = x 

4, x = 5, y = 1-


 -2, :x
3


  D = {x | x ; 10 _ 3  :y
≠ -4, 5, x ∈ }

 

10. 

  

 x
  = 1, x = -2, y =
2

  - 3 _ 
2

  x:
6

 ;9 :-y
 D = {x x |  ≠ 1, -2,

x ∈ } 

       D = (-∞, 0)  (0, ∞), 
( (R  = 0, ∞

  lim   
x→-∞

 f (x )  = 0
lim   

x→∞
 f (x )= 0

 x  = 0
( ) ( )0, ∞  -∞, 0

155J   
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11. 

  

 x =
-2, x = 2, y = 0


 ;-2 :y 

 D = {x x |  ≠ -2, 2, 
x ∈ }

 

12. 

  

 x
 = 0, x = 6, y = 0


 -2; :x
     D = {x | x ≠ 0, 6,

x  ∈ }
 

13. 

  

 x
  = -5, x = 6, y

= 0
 :x
-2


 - 1 _ 15; D = {x | x :y

≠ -5, 6, x ∈ }
 

14. 

  

 x
      = 0, x = 5, x =
- =2, y  0


 -4; ,6- :-x
 D = {x |  x ≠ -2,

0, 5, x ∈ }
 

15. 

  

 x
= - = - 3, x  1



 5, 2 0- :x

 0; D = :y

 {x | x ≠ -3, -1, x

∈ }

 

16. 

  

 x
= -3,  x = 8


 6, 0- :-x

4
:y 

  0; D = {x | x ≠
-3, 8,  x ∈ } 

17. 

  

  y =
0

 x
 8

 :y
 ; 

5
 _ 8 - 

D  = {x | x   ∈ }

18. 

  

  y =
0

 :y

 ; 
3

 _ 2 - 
D  = {x | x  ∈ }

 

19c. 

  

  | 2 | 155K
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20. 

  

 x
= =   0, y  0


   D = ; 3 
_ 4  :x

{x | x ≠ 0, x ∈ }
 

21. 

  

 x
=  3  √  - 4 _ 3  ,   y = 0


   = D ; 4 

_ 1  :y 
 
 
    


x    x ≠  3 √  - 4 _ 3  ,   x ∈ 


 

 
    

 

22. 

  

   ,y = 1 
x    = -3, x = -1

3, -5 :x

 :y
 5; D = {x | x ≠ -3, -1,-

x ∈ }
 

23. 

  

  x =
4, y = 1

 :x
7-

 ; 
4

 _ 7 - :y 
D = { x x |  ≠ 4, x ∈ }

 

24. 

  

  x =
-3

 :x
0
 ; 0:y 

D = {x | x ≠ -3, x ∈ }

 

25. 

  

  x =
4

  :-2, x
-1, 0

 ; 0:y 
D = {x x |  ≠ 4, x ∈ }

 

           x = -1, x = 2; y = 0   26

           7 :x      -1 -3

     y    
 7 _ 2 ; D = { x x |  ≠ -3, -1, 2, x  ∈ }

  

27. 

  

  x =
- =1, y  0

    (-2, -1), (2,  1 _ 3  )


  ;1 :y 
  D = {x | x ≠ -2,-1,

{2, x ∈ 
 

28. 

  


x     = -3; y = 1

 ( 4 
_ 5  ,1) 


 -4 :x


; 3 

_ 4  :y 
D = {x | x ≠ -3, 1, x ∈ } 

29. 

  


x = -4, y = 0

( 81 _ 11  ,5)


 - 1 _ 2 :x
:y 

   1 _ 16 ; D  = {x x |  ≠ -4,

5, x ∈ }
 

42a.

 

   

42b.
 

     

 88.9%
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  x = 42c
 100% 100


 .45a

   


   r 1 = 30


.r 2  = 30

 
 r 2  r 1  < 30 45c


 52a

 a 10
 60%

0.60a + 0.20 10( )
  __ a + 10  

  3a + 10 _ 5( 10a + )  5 

 . 3 10a +  _ 
5 50a +  

  a    ≤ 90 ≥ 0 a 52b
y  = 0.6

  10  52c
100
  90 

   
 0 
 60% 60%
 
 60% 

.y = 0.6

 a  = -10 52d



.a = -10

53b. 



 53d

y = 0


 a  = d   .54 
a ≠ dy = 1

.y = 1
    .59 

 
  y 
   

 

2-6 147 145         
62b.  



62c i.

   
   .ii

   
   .iii

   
62d i. f (x ) ( ) ( )  < 0   -∞ -, 2   ∪ -2, 1

   ii. g (x )  ≥ 0    
 
     2  _ 5 

 
 

     ∪ ∞  (3, )

   iii. h (x ) ( )  > 0   -∞ -, 4   ∪ (-4,  1  _ 3 ) (  ∪  1 _ 3 , ∞) 
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








 ©





70.  D  = {x | 4, 4; 2x  ≠ - x   ∈ }; x  = - y  =
71.  D  = {x | 6, 6x  ≠ - x   ∈ }; x  = -
72.  D   =


 
 

    

x x   ≠ -  1 _ 

2
 ,   5, x ∈ 


 
 
    


;  x = -  1 _ 

2
 , x    = 5, y = 0

78a                                        78b f (x ) = 0.003x  3 - 0.111x  2 +  
  0.019x + 30.259

      78c 8.42 AED  

82a  f (t ) .  g (t )  
.

 82b 
g (t )f (t )
f (t )t
 .[   [R = 0, 86.25f (t ), D  [= 0, 5.89g (t )

.g (t ) ) ), , D  [= 0  ∞    R  [= 0, ∞ 

82c  lim 
t→5.89

 f (t )  = 0;  lim 
t→0

  f (t )  = 80;  lim 
t→0

  g (t )  = 0  
  lim 
t→∞

 g (t )  = ∞

82d

   
f (x )  82e
 
f ( )5   = 30f ( )3   = 74 .f (c )  = 50c  < 5  > 3c 

  5.89  82f
  5.89

 5.23  82g

 149 
 11.   D = (-∞, ∞), R = [ 0, ∞)

 
 lim   
x→-∞

 f (x )   = ∞ ;0 
lim   

x→∞
 f (x ) = ∞ 


 (-∞, 0)

(0, ∞)

 12.  D = (-∞, ∞), R = (-∞, ∞)
 

 lim   
x→-∞

 f (x )   = ∞ ;0 
lim   

x→∞
 f (x )  = -∞ 

 
( )-∞ ∞, 

 13.   D       = (-∞, 0) ∪ (0, ∞), R
= -∞ ∪ ∞ ( , 0)   (0, ) 
 

 lim   
x→-∞

 f (x )  = 0 ; 
lim   

x→∞
 f (x )  = 0

 x = 0
( ) ( )0, ∞  -∞, 0

14. 

    

 D = (-∞, 0) ∪ (0 , ∞), R = (0, ∞) 
 

 lim   
x→-∞

 f (x )  = 0 

;lim   
x→∞

 f (x )= 0 
 x  = 0
( ) ( )0, ∞  -∞, 0

15. 

    

 D = [ 1.2, ∞), R = [ -11, ∞) 


 ;25.4 :x 
 lim   

x→∞
 f (x ) = ∞

( ) (∞1.2,   ∞1.2,  ]

16.   D = (-∞, ∞) , R = (-∞, 2.75 ] 

  1.82 -1.82 x
  :y

 ;2.75 
  lim   

x→-∞
 f (x )   = -∞ 

lim   
x→∞

 f (x )= -∞ 
 

( ) ( )0, ∞  -∞, 0
 153

  1 3  15a
  

 lim 
x→-∞ f (x )  = -∞lim 

x→∞  f (x )  = ∞

0, 1, -3 15b
( ) ( ) ( ) ( )-1, 4 , -2, 6 , 2, 10 , 3, 36  15c 

15d. 

   

  1 4  16a
 
 lim 
x→-∞

 f (x )  = ∞lim  
x→∞

 f (x )  = ∞  

( )2  -3, 3, 0 16b

   x = 4, y
= +  x  5

 :x 
 2 -3 

 :y 
 
3 _ 2 ; D = {x x |  ≠ 4, x ∈ }

155N   
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raw
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








 ©





( ) ( ) ( ) ( )-1 8, - , 1 8, - , 2 20, - , 4, 112  c16 
16d. 

   
19a  

   
19b f (x )  = -0.071x 

 3  + 0.415x  2    + 5.909x + 54.646

 19c 44.9°

25. 

    

   x = -5, y
= 2
 3 :x

 :y 
- 6 _ 5 ; D = {x | x ≠ -5, x ∈ }

26. 

      
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