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Ch 11 Review Worksheet:  Do all work on your own paper.     Calculator allowed. 
 
A lot of informaƟon about limits, derivaƟves, and other Calculus topics is available in the Calculus Handbook at 
www.mathguy.us.  You may find this resource useful in studying Calculus.   
 

 

For #1 – 10:  Use the graph of ℎሺ𝑥ሻ below to find the requested values, if possible.  #1 – 9: Multiple Choice. 

1)  ℎሺെ2ሻ   
 A)  5  B)  െ3  C)  െ2  D) DNE 

This quesƟon asks for the value of the funcƟon @ 𝑥 ൌ െ2.  Note 
that the curve is solid at the point ሺെ2, െ3ሻ.  Therefore, 
𝒉ሺെ𝟐ሻ ൌ െ𝟑. 
      Answer	B	
 
2)  lim

௫→ ିଶ
ℎሺ𝑥ሻ   

 A)  5  B)  െ3  C)  െ2  D) DNE 

The limits from the leŌ and right are different @ 𝑥 ൌ െ2.  From 
the leŌ, the curve approaches 𝑦 ൌ 5, and from the right, the 
curve approaches 𝑦 ൌ െ3.  Therefore, the limit does not exist. 
      Answer	D	
 
3)  ℎሺ1ሻ 
 A)  7  B)  1  C)  3  D) DNE  

This quesƟon asks for the value of the funcƟon @ 𝑥 ൌ 1.  Note that the curve is solid at the point 
ሺ1, 7ሻ.  Therefore, 𝒉ሺ𝟏ሻ ൌ 𝟕. 
      Answer	A	
 
4) lim

௫→ଵ
ℎሺ𝑥ሻ    

A)  7  B)  1  C)  3  D) DNE 

The limits from the leŌ and right are the same @ 𝑥 ൌ 1.  From both the leŌ and right, the curve 
approaches 𝑦 ൌ 3.  The value of the funcƟon @ 𝑥 ൌ 1 is not 𝑦 ൌ 3, but that affects conƟnuity, not the 
value of the limit.  Therefore, 𝐥𝐢𝐦

𝒙→𝟏
𝒉ሺ𝒙ሻ ൌ 𝟑. 

      Answer	C	
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5)  lim
௫→ଵశ

ℎሺ𝑥ሻ   

A)  7  B)  1  C)  3  D) DNE 

From the right, the curve approaches 𝑦 ൌ 3 as 𝑥 approaches 1.  
The value of the funcƟon @ 𝑥 ൌ 1 is not 𝑦 ൌ 3, but that does not 
affect the value of the limit.  Therefore, 𝐥𝐢𝐦

𝒙→𝟏శ
𝒉ሺ𝒙ሻ ൌ 𝟑. 

      Answer	C	
 

6)  lim
௫→ଵష

ℎሺ𝑥ሻ 

  A)  7  B)  1  C)  3  D) DNE 

From the leŌ, the curve approaches 𝑦 ൌ 3 as 𝑥 approaches 1.  
The value of the funcƟon @ 𝑥 ൌ 1 is not 𝑦 ൌ 3, but that does not 
affect the value of the limit.  Therefore, 𝐥𝐢𝐦

𝒙→𝟏ష
𝒉ሺ𝒙ሻ ൌ 𝟑. 

      Answer	C	
 

7)  ℎሺ4ሻ 
 A)  8  B)  0  C)  െ1  D) DNE  

This quesƟon asks for the value of the funcƟon @ 𝑥 ൌ 4.  We can see @ 𝑥 ൌ 4 that the funcƟon is 
asymptoƟc to the verƟcal line 𝑥 ൌ 4 .  Therefore, the funcƟon does not have a value at 𝒙 ൌ 𝟒. 
      Answer	D	

A disconƟnuity at a verƟcal asymptote is a type of “essenƟal  disconƟnuity” called an “infinite 
disconƟnuity.”  See page 9 in the Calculus Handbook for more informaƟon on types of disconƟnuiƟes. 

 
8)  lim

௫→ସ
ℎሺ𝑥ሻ   

 A)  8  B)  0  C)  െ1  D) DNE 

The limits from the leŌ and right are different @ 𝑥 ൌ 4.  From the leŌ, the curve approaches 𝑦 ൌ െ∞, 
and from the right, the curve approaches 𝑦 ൌ ൅∞.  Therefore, the limit does not exist. 
      Answer	D 

 
9)  lim

௫→ ିଷ
ℎሺ𝑥ሻ 

 A)  5  B)  0  C)  െ5  D) DNE 

The limits from the leŌ and right are the same @ 𝑥 ൌ െ3.  NoƟce that the curve is conƟnuous @ 𝑥 ൌ
െ3; there is no weirdness going on there.  If a curve is conƟnuous at a point, the limit exists and is 
equal to the value of the funcƟon at that point.   

At 𝑥 ൌ െ3, from both the leŌ and right, the curve approaches 𝑦 ൌ 5.  Therefore, 𝐥𝐢𝐦
𝒙→ ି𝟑

𝒉ሺ𝒙ሻ ൌ 𝟓. 

      Answer	A	
 
10)  Identify any x-values where ℎሺ𝑥ሻ has a discontinuity but the limit exists. 

This quesƟon asks for disconƟnuiƟes where the limit exists.  Of the disconƟnuiƟes shown in the graph, 
namely at 𝑥 ൌ െ2, 1, 4, the only locaƟon where the limit exists is @ 𝒙 ൌ 𝟏.   
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For #11 – 17, evaluate each limit.  Simplify your answer. 

Techniques for finding the values of limits are discussed on pages 12-15 of the Calculus Handbook.  
Generally, the approaches used by students should be, in order: subsƟtuƟon, simplificaƟon, 
raƟonalizaƟon, and finally, L’Hospital’s Rule.  L’Hospital’s Rule is not part of the Precalculus curriculum 
and will not be used in this review. 

11)  lim
௫→ଵ଴

√5𝑥 െ 2   

SubsƟtuƟon works fine for this limit.  It is straighƞorward and contains no division.  The student should 
always be on the lookout for division by zero in a limit. 

lim
௫→ଵ଴

√5𝑥 െ 2 ൌ ඥ5ሺ10ሻ െ 2 ൌ √48 ൌ √16 ∙ 3 ൌ 𝟒√𝟑 

 

12)  lim
௫→ଶ

ሺെ3𝑒௫ିଶ െ 4ሻ  

SubsƟtuƟon works fine for this limit.  It is straighƞorward and contains no division. 

lim
௫→ଶ

ሺെ3𝑒௫ିଶ െ 4ሻ ൌ െ3𝑒ଶିଶ െ 4 ൌ െ3𝑒଴ െ 4 ൌ െ3 െ 4 ൌ െ𝟕 

 

13)  lim
௫→ଵ଺

√௫ିସ

௫ିଵ଺
 

SubsƟtuƟon will not work on this one because when 𝑥 ൌ 16, the expression in the limit becomes 
଴

଴
.  

This is called an indeterminate form and requires techniques other than subsƟtuƟon.  Either 
simplificaƟon or raƟonalizing the numerator will work on this limit. 

Technique 1:  SimplificaƟon 

lim
௫→ଵ଺

√𝑥 െ 4
𝑥 െ 16

ൌ lim
௫→ଵ଺

√𝑥 െ 4

൫√𝑥 െ 4൯൫√𝑥 ൅ 4൯
ൌ lim

௫→ଵ଺

1

൫√𝑥 ൅ 4൯
ൌ

1

൫√16 ൅ 4൯
ൌ

𝟏
𝟖

 

Technique 2:  RaƟonalize the numerator (i.e., mulƟply by the conjugate of the numerator over itself) 

lim
௫→ଵ଺

 
√𝑥 െ 4
𝑥 െ 16

ൌ lim
௫→ଵ଺

 
√𝑥 െ 4
𝑥 െ 16

∙
൫√𝑥 ൅ 4൯

൫√𝑥 ൅ 4൯
ൌ lim

௫→ଵ଺

ሺ𝑥 െ 16ሻ

ሺ𝑥 െ 16ሻ൫√𝑥 ൅ 4൯
ൌ lim

௫→ଵ଺

1

൫√𝑥 ൅ 4൯
ൌ

1

൫√16 ൅ 4൯
ൌ

𝟏
𝟖

 

 

14)  lim
௫→ ିଷ

ଶ௫మା଺௫

௫మିଽ
   

SubsƟtuƟon will not work on this one because when 𝑥 ൌ െ3, the expression in the limit becomes 
଴

଴
.  

Let’s try simplificaƟon. 

lim
௫→ ିଷ

2𝑥ଶ ൅ 6𝑥
𝑥ଶ െ 9

ൌ lim
௫→ ିଷ

2𝑥ሺ𝑥 ൅ 3ሻ
ሺ𝑥 െ 3ሻሺ𝑥 ൅ 3ሻ

ൌ lim
௫→ ିଷ

2𝑥
ሺ𝑥 െ 3ሻ

ൌ
2ሺെ3ሻ

ሺെ3 െ 3ሻ
ൌ 𝟏 
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15)  lim
௫→଴

√௫ା଺ସି଼

௫
   

SubsƟtuƟon will not work on this one because when 𝑥 ൌ 0, the expression in the limit becomes 
଴

଴
.  The 

limit also looks very difficult to simplify.  Let’s try raƟonalizing the numerator. 

lim
௫→଴

√𝑥 ൅ 64 െ 8
𝑥

ൌ lim
௫→଴

√𝑥 ൅ 64 െ 8
𝑥

∙
൫√𝑥 ൅ 64 ൅ 8൯

൫√𝑥 ൅ 64 ൅ 8൯
ൌ lim

௫→଴
 

𝑥 ൅ 64 െ 64

𝑥 ∙ ൫√𝑥 ൅ 64 ൅ 8൯
 

ൌ lim
𝑥→0

 
𝑥

𝑥 ∙ ൫√𝑥 ൅ 64 ൅ 8൯
ൌ lim

𝑥→0
 

1
൫√𝑥 ൅ 64 ൅ 8൯

ൌ
1

൫√0 ൅ 64 ൅ 8൯
ൌ

𝟏
𝟏𝟔

 

 

16)  lim
௫→ ିଵ଴

√𝑥 ൅ 2య     

SubsƟtuƟon works fine for this limit.  It is straighƞorward and contains no division. 

lim
௫→ ିଵ଴

√𝑥 ൅ 2య ൌ √െ10 ൅ 2య ൌ √െ8య ൌ െ𝟐 

 

For #17 – 21, use 𝑓ሺ𝑥ሻ ൌ ൝
െ4𝑒௫మିଽ ൅ 5 if 𝑥 ൏ 3

8𝑥 െ 20 if 𝑥 ൌ 3
4 െ 𝑥 if 𝑥 ൐ 3

 

 
17) Find lim

௫→ଷష
𝑓ሺ𝑥ሻ.   

Since we are only concerned with what happens to the leŌ of 𝑥 ൌ 3, we only need to worry about the 

funcƟon to the leŌ of 𝑥 → 3,  i.e.,  𝑓ሺ𝑥ሻ ൌ െ4𝑒௫మିଽ ൅ 5. 

lim
௫→ଷష

𝑓ሺ𝑥ሻ ൌ lim
௫→ଷష

൫െ4𝑒௫మିଽ ൅ 5൯ ൌ െ4𝑒ଷమିଽ ൅ 5 ൌ െ4 ൅ 5 ൌ 𝟏 

 

18)  Find lim
௫→ଷశ

𝑓ሺ𝑥ሻ.   

Since we are only concerned with what happens to the right of 𝑥 ൌ 3, we only need to worry about the 
funcƟon to the right of 𝑥 → 3,  i.e.,  𝑓ሺ𝑥ሻ ൌ 4 െ x. 

lim
௫→ଷశ

𝑓ሺ𝑥ሻ ൌ lim
௫→ଷశ

ሺ4 െ 𝑥ሻ ൌ 4 െ 3 ൌ 𝟏 

 

19) Find lim
௫→ଷ

𝑓ሺ𝑥ሻ.    

lim
௫→ଷ

𝑓ሺ𝑥ሻ exists if lim
௫→ଷష

𝑓ሺ𝑥ሻ ൌ lim
௫→ଷశ

𝑓ሺ𝑥ሻ ൌ 𝐿, and in that case, lim
௫→ଷ

𝑓ሺ𝑥ሻ ൌ 𝐿.  Since the limits from 

both the leŌ and right are equal (see above), they give us the value of the limit.  That is:  𝐥𝐢𝐦
𝒙→𝟑

𝒇ሺ𝒙ሻ ൌ 𝟏 

 

20)  Find 𝑓ሺ3ሻ.   

Find this value directly from the definiƟon of the funcƟon @ 𝑥 ൌ 3: 

𝑓ሺ𝑥ሻ ൌ 8𝑥 െ 20       
 

⇒        𝑓ሺ3ሻ ൌ 8ሺ3ሻ െ 20 ൌ 𝟒  
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21)  Is 𝑓ሺ𝑥ሻ continuous at 𝑥 ൌ 3? Use the definition of continuity. 

Using the results of above problems we see that the limit exists, but is not equal to the value of 𝑓ሺ𝑥ሻ 
at 𝑥 ൌ 3.  Therefore, 𝒇ሺ𝒙ሻ is not conƟnuous at 𝒙 ൌ 𝟑. 

 

For #22 – 24, find 𝒇′ሺ𝒙ሻ by using the lim it definition of a derivative.  Show your work (do not use 

power rule except to verify your result.) 

 22)  𝑓ሺ𝑥ሻ ൌ 5𝑥 െ 1   

𝑓ᇱሺ𝑥ሻ ൌ lim
௛

 
→ ଴

𝑓ሺ𝑥 ൅ ℎሻ െ 𝑓ሺ𝑥ሻ
ℎ

ൌ lim
௛

 
→ ଴

ሾ5ሺ𝑥 ൅ ℎሻ െ 1ሿ െ ሾ5𝑥 െ 1ሿ
ℎ

 

ൌ lim
௛

 
→ ଴

ሾ5𝑥 ൅ 5ℎ െ 1ሿ െ ሾ5𝑥 െ 1ሿ
ℎ

ൌ lim
௛

 
→ ଴

5ℎ
ℎ

ൌ 𝟓 

NoƟce that all of the terms in 𝑓ሺ𝑥ሻ cancel on the leŌ and right sides of the numerator, and all 
that is leŌ in the numerator is one or more terms involving ℎ. 

 

23)  𝑓ሺ𝑥ሻ ൌ 𝑥ଶ ൅ 2𝑥 െ 1   

𝑓ᇱሺ𝑥ሻ ൌ lim
௛

 
→ ଴

𝑓ሺ𝑥 ൅ ℎሻ െ 𝑓ሺ𝑥ሻ
ℎ

ൌ lim
௛

 
→ ଴

ሾሺ𝑥 ൅ ℎሻଶ ൅ 2ሺ𝑥 ൅ ℎሻ െ 1ሿ െ ሾ𝑥ଶ ൅ 2𝑥 െ 1ሿ
ℎ

 

ൌ lim
௛

 
→ ଴

ሾ𝑥ଶ ൅ 2ℎ𝑥 ൅ ℎଶ ൅ 2𝑥 ൅ 2ℎ െ 1ሿ െ ሾ𝑥ଶ ൅ 2𝑥 െ 1ሿ
ℎ

 

ൌ lim
௛

 
→ ଴

2ℎ𝑥 ൅ ℎଶ ൅ 2ℎ
ℎ

ൌ lim
௛

 
→ ଴

ሺ2𝑥 ൅ ℎ ൅ 2ሻ ൌ 𝟐𝒙 ൅ 𝟐 

 

24)  𝑓ሺ𝑥ሻ ൌ െ3√𝑥 

𝑓ᇱሺ𝑥ሻ ൌ lim
௛

 
→ ଴

𝑓ሺ𝑥 ൅ ℎሻ െ 𝑓ሺ𝑥ሻ
ℎ

ൌ lim
௛

 
→ ଴

ൣെ3√𝑥 ൅ ℎ൧ െ ൣെ3√𝑥൧
ℎ

ൌ െ3 lim
௛

 
→ ଴

√𝑥 ൅ ℎ െ √𝑥
ℎ

 

ൌ െ3 lim
௛

 
→ ଴

ቆ
√𝑥 ൅ ℎ െ √𝑥

ℎ
ቇ ∙ ቆ

√𝑥 ൅ ℎ ൅ √𝑥

√𝑥 ൅ ℎ ൅ √𝑥
ቇ ൌ െ3 lim

௛
 

→ ଴
ቆ

𝑥 ൅ ℎ െ 𝑥

ℎ ∙ ൫√𝑥 ൅ ℎ ൅ √𝑥൯
ቇ 

ൌ െ3 lim
௛

 
→ ଴

ቆ
ℎ

ℎ ∙ ൫√𝑥 ൅ ℎ ൅ √𝑥൯
ቇ ൌ െ3 lim

௛
 

→ ଴

1

൫√𝑥 ൅ ℎ ൅ √𝑥൯
ൌ െ3 ൬

1

√𝑥 ൅ √𝑥
൰ ൌ

െ𝟑

𝟐√𝒙
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For #25 – 26:  Given that ℎሺ𝑥ሻ ൌ െ2𝑥ଷ ൅ 3𝑥ଶ ൅ 4  

 25)  Find the slope of the tangent line to ℎሺ𝑥ሻ at ሺെ2, 32ሻ. 

The slope of the tangent line at a point is equal to the value of the derivaƟve at that point.  In 
Calculus notaƟon,  

ℎᇱሺെ2ሻ ൌ
𝑑

𝑑𝑥
ሺെ2𝑥ଷ ൅ 3𝑥ଶ ൅ 4ሻ ቚ

 
𝑥 ൌ െ2

 

Using the power rule, 

ℎᇱሺെ2ሻ ൌ ሺെ6𝑥ଶ ൅ 6𝑥ሻ ቚ
 

𝑥 ൌ െ2
ൌ െ6ሺെ2ሻଶ ൅ 6ሺെ2ሻ ൌ െ𝟑𝟔 

 

 26)  Write the equaƟon of the tangent line to ℎሺ𝑥ሻ in ሺℎ, 𝑘ሻ form at ሺെ2, 32ሻ. 

In order to define a tangent line, we need a slope and a point.  From the problem above, we have a 
slope of െ36.  A point on the line is given to be ሺെ2, 32ሻ. 

An equaƟon of the tangent line in ሺℎ, 𝑘ሻ form, then, is: 

𝑦 ൌ െ36ሺ𝑥 െ ሺെ2ሻሻ ൅ 32       
 

⇒        𝒚 ൌ െ𝟑𝟔ሺ𝒙 ൅ 𝟐ሻ ൅ 𝟑𝟐 

 

For #27 – 37, find the derivaƟve of each funcƟon. 

27)  𝑔ሺ𝑥ሻ ൌ െ5𝑥ଶ ൅ 10𝑥 െ 3  

Using the power rule,  𝒈ᇱሺ𝒙ሻ ൌ െ𝟏𝟎𝒙 ൅ 𝟏𝟎 

 

28)  𝑦 ൌ 5√𝑥 െ ଵ

௫య ൅ 𝜋   

Rewrite the equaƟon in terms of powers of 𝑥, then use the power rule. 

𝑦 ൌ 5𝑥ଵ/ଶ െ 𝑥ିଷ ൅ 𝜋 

𝒚ᇱ ൌ
𝟓
𝟐

𝒙ି𝟏/𝟐 ൅ 𝟑𝒙ି𝟒 ൌ
𝟓

𝟐√𝒙
൅

𝟑
𝒙𝟒 

 

29)  𝑓ሺ𝑥ሻ ൌ 
଼௫యିସ௫మାହ௫

ଶ௫
 

Simplify the equaƟon, then use the power rule. 

𝑓ሺ𝑥ሻ ൌ
8𝑥ଷ െ 4𝑥ଶ ൅ 5𝑥

2𝑥
ൌ 4𝑥ଶ െ 2𝑥 ൅

5
2

 

𝒇ᇱሺ𝒙ሻ ൌ 𝟖𝒙 െ 𝟐 
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30)  𝑦 ൌ ሺ2𝑥 െ 3ሻሺ5𝑥 ൅ 4ሻ   

Method 1:  Expand the equaƟon, then use the power rule. 

𝑦 ൌ ሺ2𝑥 െ 3ሻሺ5𝑥 ൅ 4ሻ ൌ 10𝑥ଶ െ 7𝑥 െ 12 

𝒚ᇱ ൌ 𝟐𝟎𝒙 െ 𝟕 

Method 2:  Use the product rule. 

𝑦 ൌ ሺ2𝑥 െ 3ሻሺ5𝑥 ൅ 4ሻ 

𝒚ᇱ ൌ ሺ2𝑥 െ 3ሻ ∙ 5 ൅ ሺ5𝑥 ൅ 4ሻ ∙ 2 ൌ 10𝑥 െ 15 ൅ 10𝑥 ൅ 8 ൌ 𝟐𝟎𝒙 െ 𝟕 

 

31)  ℎሺ𝑥ሻ ൌ െ3√𝑥ሺ4𝑥ଶ ൅ 4𝑥ሻ  

MulƟply the terms through, then use the power rule. 

ℎᇱሺ𝑥ሻ ൌ െ3√𝑥ሺ4𝑥ଶ ൅ 4𝑥ሻ ൌ െ12𝑥ହ/ଶ െ 12𝑥ଷ/ଶ ൌ െ𝟑𝟎𝒙𝟑/𝟐 െ 𝟏𝟖𝒙𝟏/𝟐 

 

32)  𝑦 ൌ ሺ2𝑥ିଷ ൅ 5𝑥ሻሺ𝑥ଶ െ 4𝑥ିଶሻ  

Yuk!  Expand the equaƟon, then use the power rule.  Using the product rule would be a doozy! 

𝑦 ൌ ሺ2𝑥ିଷ ൅ 5𝑥ሻሺ𝑥ଶ െ 4𝑥ିଶሻ ൌ 2𝑥ିଵ െ 8𝑥ିହ ൅ 5𝑥ଷ െ 20𝑥ିଵ 

ൌ 5𝑥ଷ െ 18𝑥ିଵ െ 8𝑥ିହ 

𝑦ᇱ ൌ 𝟏𝟓𝒙𝟐 ൅ 𝟏𝟖𝒙ି𝟐 ൅ 𝟒𝟎𝒙ି𝟔 

 

33)  𝑓ሺ𝑥ሻ ൌ 
଻௫ିଷ

௫ାସ
 

No easy way around using the quoƟent rule for this one. 

𝑓ሺ𝑥ሻ ൌ
7𝑥 െ 3
𝑥 ൅ 4

 

𝑓ᇱሺ𝑥ሻ ൌ
ሺ𝑥 ൅ 4ሻ ∙ 7 െ ሺ7𝑥 െ 3ሻ ∙ 1

ሺ𝑥 ൅ 4ሻଶ ൌ
7𝑥 ൅ 28 െ 7𝑥 ൅ 3

ሺ𝑥 ൅ 4ሻଶ ൌ
𝟑𝟏

ሺ𝒙 ൅ 𝟒ሻ𝟐 

 

34)  𝑦 ൌ െ 
ହ

௫మାଷ
  

Rewrite the equaƟon using a negaƟve exponent, then use the power and chain rules. 

𝑦 ൌ െ
5

𝑥ଶ ൅ 3
ൌ െ5ሺ𝑥ଶ ൅ 3ሻିଵ 

𝑦ᇱ ൌ െ5 ∙ െሺ𝑥ଶ ൅ 3ሻିଶ ∙ 2𝑥   chain rule 

ൌ 𝟏𝟎𝒙ሺ𝒙𝟐 ൅ 𝟑ሻି𝟐 ൌ
𝟏𝟎𝒙

ሺ𝒙𝟐 ൅ 𝟑ሻ𝟐 
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35)  𝑔ሺ𝑥ሻ ൌ ௫మାହ௫

ଷ௫ିଵ
 

No easy way around using the quoƟent rule for this one. 

𝑔ሺ𝑥ሻ ൌ
𝑥ଶ ൅ 5𝑥
3𝑥 െ 1

 

𝑔ᇱሺ𝑥ሻ ൌ
ሺ3𝑥 െ 1ሻሺ2𝑥 ൅ 5ሻ െ ሺ𝑥ଶ ൅ 5𝑥ሻሺ3ሻ

ሺ3𝑥 െ 1ሻଶ  

ൌ
ሺ6𝑥ଶ ൅ 13𝑥 െ 5ሻ െ ሺ3𝑥ଶ ൅ 15𝑥ሻ

ሺ3𝑥 െ 1ሻଶ ൌ
𝟑𝒙𝟐 െ 𝟐𝒙 െ 𝟓

ሺ𝟑𝒙 െ 𝟏ሻ𝟐 ൌ
ሺ𝟑𝒙 െ 𝟓ሻሺ𝒙 ൅ 𝟏ሻ

ሺ𝟑𝒙 െ 𝟏ሻ𝟐  

 

 

36)  ℎሺ𝑥ሻ ൌ െ2ሺ3𝑥 ൅ 11ሻସ 

Use the power and chain rules. 

ℎሺ𝑥ሻ ൌ െ2ሺ3𝑥 ൅ 11ሻସ 

ℎᇱሺ𝑥ሻ ൌ െ8ሺ3𝑥 ൅ 11ሻଷ ∙ 3          chain rule 

ൌ െ𝟐𝟒ሺ𝟑𝒙 ൅ 𝟏𝟏ሻ𝟑 

 

 

37)  𝑚ሺ𝑥ሻ ൌ െ5√6𝑥 െ 8 

Rewrite the equaƟon using a fracƟonal exponent, then use the power and chain rules. 

𝑚ሺ𝑥ሻ ൌ െ5 √6𝑥 െ 8 ൌ െ5ሺ6𝑥 െ 8ሻଵ/ଶ  

𝑚ᇱሺ𝑥ሻ ൌ െ ହ

ଶ
ሺ6𝑥 െ 8ሻିଵ/ଶ ∙ 6   chain rule 

ൌ െ𝟏𝟓ሺ𝟔𝒙 െ 𝟖ሻି𝟏/𝟐 ൌ
െ𝟏𝟓

√𝟔𝒙 െ 𝟖
 

 

 

38)  𝑦 ൌ െ5ሺ1 െ 8𝑥ሻିଷ 

Use the power and chain rules. 

𝑦 ൌ െ5ሺ1 െ 8𝑥ሻିଷ 

𝑦ᇱ ൌ 15ሺ1 െ 8𝑥ሻିସ ∙ ሺെ8ሻ          chain rule 

ൌ െ𝟏𝟐𝟎ሺ𝟏 െ 𝟖𝒙ሻି𝟒 
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For #39 – 41:  Multiple Choice.  Use the table shown to find the requested derivative.   
 
39)  Find ℎ′ሺെ1ሻ if ℎሺ𝑥ሻ ൌ 𝑓ሺ𝑥ሻ ∙ 𝑔ሺ𝑥ሻ. 

A)  െ12 B)  െ8  C)  46  D) 50 

ℎሺ𝑥ሻ is the product of funcƟons 𝑓ሺ𝑥ሻ and 𝑔ሺ𝑥ሻ.  Use the 
product rule. 

ℎᇱሺ𝑥ሻ ൌ 𝑓ሺ𝑥ሻ ∙ 𝑔ᇱሺ𝑥ሻ ൅ 𝑔ሺ𝑥ሻ ∙ 𝑓′ሺ𝑥ሻ 

ℎᇱሺെ1ሻ ൌ 𝑓ሺെ1ሻ ∙ 𝑔ᇱሺെ1ሻ ൅ 𝑔ሺെ1ሻ ∙ 𝑓′ሺെ1ሻ 

ൌ 8 ∙ 6 ൅ ሺെ1ሻሺെ2ሻ ൌ 48 ൅ 2 ൌ 𝟓𝟎                               𝐀𝐧𝐬𝐰𝐞𝐫 𝐃 

 

40)  Find 𝑤′ሺ4ሻ if 𝑤ሺ𝑥ሻ ൌ 
௙ሺ௫ሻ

௚ሺ௫ሻ
. 

A)  െ ସ

ଷ
  B)  െ4  C)  െ1  D) െ ହ

ଷ
 

𝑤ሺ𝑥ሻ is the quoƟent of funcƟons 𝑓ሺ𝑥ሻ and 𝑔ሺ𝑥ሻ.  Use the quoƟent rule. 

𝑤ᇱሺ𝑥ሻ ൌ
𝑔ሺ𝑥ሻ ∙ 𝑓ᇱሺ𝑥ሻ െ 𝑓ሺ𝑥ሻ ∙ 𝑔ᇱሺ𝑥ሻ

൫𝑔ሺ𝑥ሻ൯
ଶ  

𝑤ᇱሺ4ሻ ൌ
𝑔ሺ4ሻ ∙ 𝑓ᇱሺ4ሻ െ 𝑓ሺ4ሻ ∙ 𝑔ᇱሺ4ሻ

൫𝑔ሺ4ሻ൯
ଶ  

ൌ
3 ∙ 5 െ ሺെ9ሻሺെ3ሻ

3ଶ ൌ െ
12
9

ൌ െ
𝟒
𝟑

                               𝐀𝐧𝐬𝐰𝐞𝐫 𝐀 

 

 

41)  Find 𝑘′ሺ6ሻ if 𝑘ሺ𝑥ሻ ൌ 𝑓൫𝑔ሺ𝑥ሻ൯. 

A)  െ12 B)  െ20 C)  െ80 D) െ160 

𝑘ሺ𝑥ሻ is a composiƟon of funcƟons 𝑓ሺ𝑥ሻ and 𝑔ሺ𝑥ሻ.  Use the chain rule. 

𝑘ᇱሺ𝑥ሻ ൌ 𝑓ᇱሺ𝑔ሺ𝑥ሻሻ ∙ 𝑔′ሺ𝑥ሻ 

𝑘ᇱሺ6ሻ ൌ 𝑓ᇱሺ𝑔ሺ6ሻሻ ∙ 𝑔′ሺ6ሻ 

ൌ ሾ𝑓ᇱሺെ5ሻሿ ∙ ሺെ4ሻ 

ൌ 20 ∙ ሺെ4ሻ ൌ െ𝟖𝟎                               𝐀𝐧𝐬𝐰𝐞𝐫 𝐂 

 

𝒙 𝒇ሺ𝒙ሻ 𝒈ሺ𝒙ሻ 𝒇′ሺ𝒙ሻ 𝒈′ሺ𝒙ሻ
4 െ9 3 5 െ3

െ1 8 െ1 െ2 6
6 1 െ5 4 െ4

െ5 െ10 7 20 െ8
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