
2 © 2017 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part. 

C H A P T E R  1  
Functions, Graphs, and Limits 

Section 1.1   The Cartesian Plane and the Distance Formula 

 
 1.  

 
 2.  

 
  

Skills Warm Up   

 1. 22 2 23 6 1 5 3 6

9 36

45

3 5

− +  − −  = − + 

= +

=

=

 

 2. 
22 2 22 0 7 3 2 4

4 16

20

2 5

− − + − − −  = − + − 

= +

=

=

 

 3. 
5 4 1

2 2
+ −

=  

 4. 
3 1 4 2

2 2
− + − −= = −  

 5. 27 12 3 3 2 3 5 3+ = + =  

 6. 8 18 2 2 3 2 2− = − = −  

 7. 
5

7
2

5 14

19

x

x

x

+ −
=

+ − =

=

 

 8. 7 3
2

7 6
1

y

y
y

− + = −

− + = −
=

 

 

 

9.

 

2 2

2 22 2

2 2

2 2

2

2

3 7 4 45

3 7 4 45

3 7 4 45

3 3 45

3 9 45

3 36

3 6
3 6

3 6
3, 9

x

x

x

x

x

x

x
x
x
x

− + − =

 − + − = 
 

− + − =

− + =

− + =

− =

− = ±
− = − ±
=
= −



 

 

10.

 

2 2

2 22 2

2 2

22

2

2

6 2 2 52

6 2 2 52

6 2 2 52

4 2 52

16 2 52

2 36

2 6
6 2
6 2
8, 4

y

y

y

y

y

y

y
y
y
y

− + − − =

 − + − − = 
 

− + − − =

+ − − =

+ − − =

− − =

− − = ±
− = ± +
= −
= −


 

x

y

−2−4 2 4 6
−2

−4

−6

2

4

6(−3, 5)

(−6, −1)

(5, 1)

(2, −2)

(0, −4)

x

y

−1−2−3−4−5 2 3

−2

−3

−4

−5

1

2

3

4 (1, 4)

(−2, −4)

(1, −1)

(2, 0)

(−5, 3)



  Section 1.1   The Cartesian Plane and the Dis tance  Formula 3 

 © 2017 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part. 

 3. (a)  

(b) 2 25 3 5 1 4 16 2 5d = − + − = + =  

(c) Midpoint 3 5 1 5, 4, 3
2 2
+ + = = 

 
 

 4. (a)  

(b) 2 23 3 2 2 36 16 2 13d = − − + + = + =  

(c) Midpoint 
2 23 3, 0, 0

2 2
 + − − += = 
 

 

 5. (a)  

(b) 2 23 1 7 1 16 64 4 5d = − − + + = + =  

(c) Midpoint 3 1 7 1, 1, 3
2 2

− + − = = − 
 

 

 6. (a)  

(b) 2 24 2 14 2

4 144

2 37

d = − + −

= +

=

 

(c) Midpoint 2 4 2 14, 3, 8
2 2
+ + = = 

 
 

 7. (a)  

(b) 2 2

2 2

8 2 4 12

6 8

36 64

100 10

= − + − − −

= +

= +

= =

d  

(c) 
12 42 8Midpoint , 

2 2

10 16, 
2 2

5, 8

 − + − +=  
 

− =  
 
= −

 

 8. (a)  

(b) 
2 2

2 2

7 5 3 2

12 5

144 25

169 13

= − − + − −

= +

= +

= =

d  

(c) 
7 5 3 2

Midpoint , 
2 2

2 1, 
2 2

11, 
2

 + − + − 
=  

 

 =  
 

 =  
 

 

  

5

4

3

2

1

54321
x

(5, 5)

(4, 3)

(3, 1)

y

14

10

6

2

8642
x

(4, 14)

(3, 8)

(2, 2)

y

−2 2 4 6 8 10 12
−2

−4

−6

−8

−10

−12

2

x

(2, −12)

(5, −8)

(8, −4)

y

−4−6−8 2 4 6 8
−1

−2

−3

−4

1

2

3

4

x

(−5, −2)

(7, 3)

1
21,   

y

x

( 3, 7)−

(1, 1)−

( 1, 3)−

−6 −4 −2 2 4
−2

8

6

4

y

x

(−3, 2)

(0, 0)

(3, −2)

−3 −2 −2 2 3

3

2

1

−1

−2

−3

y



4 Chapter 1   Functions , Graphs, and  Limits  

 © 2017 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part. 

 9. (a)  

(b) 
2 23 2 1 2 5 1

4 36

2 10

d =  −  + − 

= +

=

 

(c) Midpoint 
1 2 3 2 1 5 1, , 2

2 2 2
 + − + −   = = − −   

  
 

 10. (a)  

(b) 
2 25 2 1 1 16 651

6 3 3 36 9 6
d    = − + + = + =   

   
 

(c) Midpoint 
5 6 2 3 1 1 3 3 1, ,

2 2 4 3
 + −   = =   

  
 

 11. (a)  

(b) 
220.5 0 6 4.8

0.25 116.64

116.89

d = − + − −

= +

=

 

(c) Midpoint 0 0.5 4.8 6, 0.25, 0.6
2 2
+ − + = = 

 
 

 12. (a)  

(b) 2 22.7 5.2 1.8 6.4

62.41 21.16

83.57

d = − − + −

= +

=

 

(c) Midpoint 
5.2 2.7 6.4 1.8,

2 2

1.25, 4.1

 + − +=  
 
=

 

 13. (a) 4a =  

 3b =  

 2 24 0 3 0 16 9 5c = − + − = + =  

(b) 2 2 216 9 25a b c+ = + = =  

 14. (a) 2 213 1 1 1 144 0 12a = − + − = + =  

 2 213 13 6 1 0 25 5b = − + − = + =  

 2 213 1 6 1 144 25 13c = − + − = + =  

(b) 2 2 2144 25 169a b c+ = + = =  

 15. (a) 10a =  

 3b =  

 2 27 3 4 1 100 9 109c = + + − = + =  

(b) 2 2 2100 9 109a b c+ = + = =  

 16. (a) 2 26 2 2 2 16 0 4a = − + − + = + =  

 2 22 2 5 2 0 49 7b = − + + = + =  

 2 22 6 5 2 16 49 65c = − + + = + =  

(b) 2 2 216 49 65a b c+ = + = =  
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 17. 2 2
1 3 0 7 1

9 36

45

3 5

d = − + −

= +

=

=

 

  2 2
2 4 0 1 1

16 4

20

2 5

d = − + − −

= +

=

=

 

  
22

3 3 4 7 1

1 64

65

d = − +  − −  

= +

=

 

  Because 2 2 2
1 2 3 ,d d d+ = the figure is a right triangle. 

   

 18. 2 2

2 2

2 2

2 3 4 2 25 4 29

3 1 2 3 4 25 29

2 1 4 3 9 49 58

a

b

c

= − − + − = + =

= − + + = + =

= − − + + = + =

 

  Because a b= the figure is an isosceles triangle. 

  [Note: It is also a right triangle since 2 2 2.a b c+ = ] 

   

 19. 2 2
1

2 2
2

2 2
3

2 2
4

1 0 2 0 1 4 5

3 1 3 2 4 1 5

2 3 1 3 1 4 5

0 2 0 1 4 1 5

d

d

d

d

= − + − = + =

= − + − = + =

= − + − = + =

= − + − = + =

 

  Because 1 2 3 4 ,d d d d= = = the figure is a 
parallelogram. 

   

 20. 2 2

2 2

2 2

2 2

3 0 7 1 9 36 3 5

3 4 7 4 1 9 10

4 1 4 2 9 36 3 5

1 0 2 1 1 9 10

a

b

c

d

= − + − = + =

= − + − = + =

= − + + = + =

= − + − − = + =

 

  Because a c= and ,b d= the figure is a 
parallelogram. 

   

 21. d = 2 2

2

2
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1 4 0 5
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4 2 0

4, 2
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x x
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 22. d = 2 2
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2
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x x

x x

x x

x x

x

− + + =

− + =

− + =

− − =

+ − =

= −

 

6

4

2

62
x

d2

d1

3d

(4, −1)

(3, 7)

(0, 1)

y

x

( 2, 4)−

−3 −2 −1 3 41

4

3

2

−2

−3

(3, 2)

d1

d3

d2

(1, 3)−

y

3

2

1

321
x

d4

d2

d3

d1

(3, 3)

(2, 1)

(1, 2)

(0, 0)

y

x

(3, 7)

d2
d1

d3d4
(0, 1)

(4, 4)

(1, 2)−

8

6

4

−2
−2 4 6 8

y


