9. It follows from the Theorem on Limits of Rational Functions that we can find the limit by substitution:
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11. It follows from the Theorem on Limits of Rational Functions that we can find the limit by substitution:
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13. It follows from the Theorem on Limits of Rational Functions that we can find the limit by substitution:
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15. It follows from the Theorem on Limits of Rational Functions that we can find the limit by substitution:
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17. It follows from the Theorem on Limits of Rational Functions that we can find the limit by substitution:
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19. We attempt to find the limit by substitution:
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This is an indeterminate form. In order to find the limit we will simplify the function by factoring the numerator and dividing out common factors. Then we will apply the Theorem on Limits of Rational Functions to the simplified function. 
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  ( assuming x doesn’t equal -3)
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First we will simplify the function by factoring the numerator and dividing out common factors.
[image: image15.wmf]2

555

25(5)(5)

limlimlim(5)

55

5510

xxx

xxx

x

xx

®®®

æö

--+

==+

ç÷

--

èø

=+=


22. 
[image: image16.wmf]22

55

lim16lim(16)

xx

xx

®®

-=-

   By L2

              
[image: image17.wmf]2

55

limlim16

xx

x

®®

=-

 By L3

              
[image: image18.wmf]2

5

(lim)16

x

x

®

=-

   By L2 and L1

               
[image: image19.wmf]2

51693

=-==


24. 
[image: image20.wmf]22

33

lim16lim(16)

xx

xx

®®

-=-

   By L2

              
[image: image21.wmf]2

33

limlim16

xx

x

®®

=-

 By L3

              
[image: image22.wmf]2

3

(lim)16

x

x

®

=-

   By L2 and L1

               
[image: image23.wmf]2

3167

=-=-


Therefore, 
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32. a) 
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Therefore, 
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b) f(1)=-1

c) since the limit of f(x) as x approaches 1 does not exist, the function is not continuous at x=1

d) 
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e) f(-2)=3

f) the function f(x) is continuous at x=-2, because

(1) f(-2) exists, f(-2)=3

(2) 
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33. a) As inputs x approach 1 from the right, outputs g(x) approach -2. Thus, the limit from the right is -2. Thus, the limit from the right is -2. 
[image: image34.wmf]1

lim()2

x

gx

+

®

=-

. As inputs x approach 1 from the left, outputs g(x) approach -2. Thus the limit from the left is -2. 
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. Since the limit from the left, -2, is the same as the limit from the right, -2, we have. 
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b) When the inputs is 1, the output g(1) is -2. That is g(1)=-2.

c) The function g(x) is continuous at x=1, because

(1) g(1) exists, g(1)=-2

(2) 
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d) As inputs x approach -2 from the right, outputs g(x) approach -3. Thus, the limit from the right is -3. Thus, the limit from the right is -3. 
[image: image40.wmf]2

lim()3

x

gx

+

®-

=-

. As inputs x approach -2 from the left, outputs g(x) approach 4. Thus the limit from the left is 4. 
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. Since the limit from the left, 4, is not the same as the limit from the right, -3, we have. 
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e) When the input is -2, the output g(-2) is -3. That is g(-2)=-3.

f) since the limit of g(x) as x approaches -2 does not exist, the function is not continuous at x=-2. 

44. The function f(x) is continuous at x=4, because

(1) f(4) exists,

 (2) 
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50. The function is not continuous at x=1 because 
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51. First we find the function value when x=5. f(5)=5+1=6, f(5) exists. 

Next we find the limit as x approaches 5. To find the limit as x approaches 5 from the let, we first simplify the rational function by factoring the numerator and dividing out common factors. 
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To find the limit as x approaches 5 from the right, we can use substitution.
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. Therefore, the limit exists.
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Thus we have, 
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Therefore, the function in continuous at x=5. 

52. The function G(x) is continuous at x=4, because

(1) G(4) exists,

 (2) 
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53. The function is not continuous at x=5 because g(5) does not exist
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55. First we find the function value when x=4.
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Hence, F(4) exists. 

Next we find the limit. Applying the Theorem on Limits of Rational Functions we have:
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We now have, 
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Therefore, the function is continuous at x=4.
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