
Intro to Calculus
Workshop 26 [After HW 27]

1. Find all values of the variable which make the following equations true. Justify with 
clear and compete work. Verify with your calculator.

a.  sin 2!( ) = cot !( ) ! b.  cos 2! +
1
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2. Use the graph of the function f below to Þnd the value of each of the problems. If the 
value does not exist write DNE.1
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a.  lim
x→1+

f x( ) ! b.  lim
x ! 1"

f x( ) ! c.  lim
x ! 1

f x( ) ! d.  f 1( )

e.  lim
x→2+

f x( ) ! f.  lim
x ! 2"

f x( ) ! g.  lim
x! 2

f x( ) ! h.  f 2( ) !

i.  lim
x ! 3+

f x( ) ! j.  lim
x ! 3"

f x( ) ! k.  lim
x ! 3

f x( ) ! l.  f 3( ) !

m.  lim
x ! 4+

f x( )

3. Show that

 lim
x ! 7

1

x
"

1

7
x " 7

= "
7

98
 

by Þrst clearing the fractions and then turning it into a rational function by multiplying 
by a clever form of 1 (think ÒconjugateÓ). Keep an eye out for canceling terms!
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4. Let f x( ) = lim
x ! 0

2 " cos x( )
x

. Why doesn"t the lim
x ! 0

f x( )  exist? 

a. Explain by making a table of values where x is real close to zero. (Five values 
should be Þne. Be sure to use some positive and negative ones!) 

b. Explain by thinking about the unit circle, left-hand limits, and right-hand limits.

c. Explain by showing what happens to the graph of this function as x approaches 
0.

5. Let f x( ) =
1! cos x( )
sin x( )

. Consider lim
x ! 0

f x( ) .

a. Why can't this limit be found by substituting the value x is approaching?

b. Use a graph to conjecture the value for this limit. Sketch the graph close to 
x = 0 .

c. Using algebra and your knowledge of trig. identities, conÞrm your conjecture. 

(Hint: start by multiplying by 
1+ cos x( )
1+ cos x( ) .

6. Using the fact that lim
x ! 0

sin x( )
x

=
x

sin x( )
= 1, explain why lim

x ! 0

sin 3x( )
x

= 3 . (Hint: Multi-

ply by 
3
3

.)

7. Show algebraically that lim
x ! "

2

cos x( )
x #

"
2

= #1. (Hint: Get this into the form lim
x ! "

2

# sin y( )
y

 

by using your knowledge of trigonometry.)

8. Eeeew! Hannah left an egg sandwich in her locker over the 
weekend and when she got back on Monday it had started to get 
moldy. ÒPerfect!Ó said Hannah. ÒI can use this for my biology pro-
ject. I"ll study how quickly mold grows. My hypothesis will be that 
it grows faster and faster.Ó

Hannah knew that Þrst she had to gather data. Using a transpar-
ent grid, she estimated that about 12% of the surface of the sandwich had mold on 
it. She put it back in her locker, and on Tuesday she estimated that 15% was moldy. 
But then she forgot about it until Friday, when it was about 29% moldy. Now what? 
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How could she get the missing days data without wasting another sandwich?

ÒI know,Ó said Hannah, ÒI"ll use the math I"ve learned to write an equation that will get 
me reasonable data.Ó2

a. Create a graph of the data.

b. What type of equation should she use? Justify.

c. Write an equation that would estimate the percent of the sandwich that is cov-
ered by mold x days after Monday. Remember that your equation will probably 
not Þt perfectly since these are only estimates.

d. Use your equation to recreate the data Hannah needed for Wednesday and 
Thursday. Then predict when the sandwich will be completely covered with mold.

e. Does the data and your work support or refute Hannah"s hypothesis? Explain.

9. Compute the following limits algebraically. Justify with clear and complete work. Ex-
press your answer using correct notation. Verify by graphing.3

a. Let a x( ) =

x
x ! 2

! x +2

x ! 4
. Find lim

x! 4
a x( ) .

b. Let b h( ) =
1+ h +1

h
. Find lim

h! 0
b h( )

c. Let c x( ) =
1+ cosx

cosx
. Find lim

x! "
c x( ) .

d. Let d x( ) =
x ! x

x + x
. Find lim

x→9
d x( ) .

e. Let e x( ) =
x 3 ! 2x 2 + x ! 2

x 2 + x ! 6
. Find lim

x ! 2
e x( ) .

f. Let f h( ) =

1
4 + h

!
1
2

h
. Find lim

h! 0
f h( )

g. Let g x( ) =
x ! 1

x 2 ! 1
. Find lim

x ! 1+
g x( ) .
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h. Let h x( ) = tan x( ) . Find lim
x ! "

2

h x( ) .

i. Let i x( ) =
cos x( )

x
. Find lim

x ! 0
i x( ) .

j. Let j x( ) =
x +1! 2x ! 2

x ! 3
. Find lim

x→3
j x( ) .

10.Create a function, f x( )  for each of the following. Represent the function with both a 

sketch of its graph and an algebraic equation which could be graphed on a calcula-
tor. These problems can take some messing about.

a. lim
x ! 2

f (x ) = 0, f (2) =
0
0

! b.  lim
x ! " 1

f (x ) = 2, f (" 1) =
0
0

! c.  lim
x→π

f (x ) = ∞+, f (π ) = ∞·0

11.Let f x( ) =

! x,!!x < ! 1

x ! 2,!!! 1" x <1

1,!!x = 1

x ! 1( )2
,!!x >1

#

$

%
%

&

%
%

Evaluate each limit. If a limit does not exist, write ÒDNEÓ and state what went wrong.

a.  lim
x! " 1"

f x( ) ! b.  lim
x→−1+

f x( ) ! c.  lim
x! " 1

f x( )

d.  lim
x! 0"

f x( ) ! e.  lim
x ! 0+

f x( ) ! f.  lim
x→0

f x( )

g.  lim
x! 1"

f x( ) ! h.  lim
x ! 1+

f x( ) ! i.  lim
x! 1

f x( )

12.Create a sketch of the function f as it is deÞned in problem 11.

13.Find the distance between the points with polar coordinates 2,
!
3

"
#$

%
&'

 and 4,2!
3

"
#$

%
&'

 by 

using the law of cosines.

14.Some Calculus with your Polar: Let r = 2sin! . Approximate the derivative at ! =
"
6

 

by Þnding the slope of the line tangent to the curve at ! =
"
6

. (The slope is ex-

pressed in terms of the #y and #x.)
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Intro to Calculus
Workshop 26 [After HW 27]: Partner Answer Sheet

# Answer Check # Answer Check

1a C __ H ____ 7 C __ H ____

1b C __ H ____ 8a C __ H ____

2a C __ H ____ 8b C __ H ____

2b C __ H ____ 8c C __ H ____

2c C __ H ____ 8d C __ H ____

2d C __ H ____ 8e C __ H ____

2e C __ H ____ 9a C __ H ____

2f C __ H ____ 9b C __ H ____

2g C __ H ____ 9c C __ H ____

2h C __ H ____ 9d C __ H ____

2i C __ H ____ 9e C __ H ____

2j C __ H ____ 9f C __ H ____

2k C __ H ____ 9g C __ H ____

3 C __ H ____ 9h C __ H ____

4a C __ H ____ 9i C __ H ____

4b C __ H ____ 9j C __ H ____

4c C __ H ____ 10a C __ H ____

5a C __ H ____ 10b C __ H ____

5b C __ H ____ 10c C __ H ____

5c C __ H ____ 11a C __ H ____

6 C __ H ____ 11b C __ H ____
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# Answer Check # Answer Check

11c C __ H ____ 11h C __ H ____

11d C __ H ____ 11i C __ H ____

11e C __ H ____ 12 C __ H ____

11f C __ H ____ 13 C __ H ____

11g C __ H ____ 14 C __ H ____
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