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Question 1: (1 point)

Theorems 4.3 and 4.4 says that l'Hôpital's rules (only) can be used to evaluate limits of expressions that are indeterminate forms of type  and
.

There are other types of indeterminant forms too (see p. 229), and they must be algebraically manipulated before l'Hôpital's rules can be applied.
Check the expressions which are indeterminant forms at the point indicated.

(a)  at 

(b)  as 

(c)  as 

(d)  at 

(e)  as 

(f)  at 

(g)  as 

(h)  at 

(i)  at 

Question 2: (1 point)

What is 

if  and

Your answer should be an exact number. Write  as Pi.

Question 3: (1 point)

Solve the equation for .

Your answer should be an exact number.

Question 4: (1 point)
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cos x
x x = 0

(1 + )1
1+x

x+1
x → ∞
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sin x
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ln(1/ ) tan( )x2 x2 x = 0
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Let  be a function with domain  and let .

Match the concepts with their definition.

____  is an endpoint of ____  is a singular point of ____  is a critical point of ____  is an absolute

maximum value
____  is a local maximum

value

____  is a local minimum

value

____  is an absolute

minimum value

1. There exists an open interval  such that 

2.

3.  does not belong to any open interval contained in 

4.

5.

6. There exists an open interval  such that 

7.  is not defined

Question 5: (1 point)

Let  be a function defined on an interval .
What symbol is missing at the dotted line?

 has a local minimum or local maximum at 

...

 is a critical point or a singular point of  or

an endpoint of .

(a)

(b)

(c)

Question 6: (1 point)

Let  be the function given by

with domain 

Then

(a)  has a local minimum value at 0

(b)  has no singular points

(c)  has no absolute maximum values

(d)  has no absolute minimum values

(e)  has a local minimum value at 4

(f)  has an absolute maximum value at 5

(g)  has an absolute maximum value at 2

(h)  has a local maximum value at 2

(i)  has an absolute minimum value at 0

(j)  has an absolute minimum value at 4

f D(f ) ∈ D(f )x0

x0 D(f ) x0 f x0 f f ( )x0

f ( )x0 f ( )x0 f ( )x0

I ∋ x0 f (x) ≥ f ( ) ∀ x ∈ D(f ) ∩ Ix0
f (x) ≥ f ( ) ∀ x ∈ D(f )x0
x0 D(f )
( ) = 0f ′ x0

f (x) ≤ f ( ) ∀ x ∈ D(f )x0
I ∋ x0 f (x) ≤ f ( ) ∀ x ∈ D(f ) ∩ Ix0

( )f ′ x0

f I

f x = x0

x0 f
I

⇐
⇒
⟺

f

f (x) = − 9 + 24xx3 x2

D(f ) = (0, 5].

f
f
f
f
f
f
f
f
f
f
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(k)  has a local maximum value at 5

Question 7: (1 point)

Fill in the blanks:

In order to sketch the graph of the function  given by

we use the following facts about . Fill in the blanks from the menus.

 is ____ function with ____________________ at . The ____ of  is  and the ____ is . Also,  has no ____________________ but
has an ____________________ . Further,  is ____________ below  and above  and is ____________ between those numbers

exept at  where  ____________ Therefore  have a local ____________________ at  and , respectivally. Finally,  is
____________ on  and ____________ on the rest of its domain except at  where  ____________

Question 8: (1 point)

Two positive numbers have product 9. What is the smallest possible value for their sum?

Your answer should be an exact number. Use sqrt() or ^(1/2)for the square root function.

Question 9: (1 point)

Find the length of the longest beam that can be carried horizontally around the corner
from a hallway of width 1,728 mm to a hallway of width 4,096 mm.
See figure 4.56 and exercise 4.8:28 in the book. Assume the beam has no width.

Hint: Your answer should be an integer when posed in mm.
Remark: The comma is a separator of thousands, not a decimal point.

f

f

f (x) = x3

− 1x2

f

f x = ±1 f ℝ ∖ {±1} ℝ f
y = x f x = − 3‾√ x = 3‾√

x = ±1 f ′ f x = − 3‾√ x = 3‾√ f
(−1, 0) ∪ (1,∞) x = 0 f
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