
Math 1540 Test1 Study Guide 

 

1. Calculate the Average Rate of Change (ARC) of a function 𝑦 = 𝑓(𝑥) over an interval. 

ARC = 
௙(௫మ)ି௙(௫భ)

௫మି௫భ
 = 

௬మି௬భ

௫మି௫భ
,For example, 𝑦 =  𝑓(𝑥) =

ଵ଴

௫మାଵ
 𝑜𝑣𝑒𝑟 (1,3) =

భబ

యమశభ
ି

భబ

భమశభ

ଷିଶ
 = 

ଵିହ

ଶ
= −2 

2. Calculate limits. 𝑙𝑖𝑚
௫→௫೚

𝑓(𝑥) = 𝐿 using various methods. 

a. Plug-In.  Example: 𝑙𝑖𝑚
௫→ଶ

 𝑥ଷ − 2𝑥ଶ + 3 =  2ଷ − 2(2ଶ) + 3 = 8 − 8 + 3 = 3 

b. A function with a “hole” Example: 𝑙𝑖𝑚
௫→ିହ

௫మାଵଷ௫ାସ଴

௫ାହ
= 𝑙𝑖𝑚

௫→ିହ

(௫ା଼)(௫ାହ)

௫ାହ
= 𝑙𝑖𝑚

௫→ିହ
𝑥 + 8 = 3 

c. A function with a radical. Example: 𝑙𝑖𝑚
௫→ଵ

௫ିଵ

√௫ିଵ
= 𝑙𝑖𝑚

௫→ଵ

(௫ିଵ)(√௫ାଵ)

(√௫ିଵ)(√௫ାଵ)
= 𝑙𝑖𝑚

௫→ଵ

(௫ିଵ)(√௫ାଵ)

(௫ିଵ)
 

d. A function with sin 𝑛𝑥. 𝑅𝑒𝑚𝑒𝑚𝑏𝑒𝑟 𝑙𝑖𝑚
௔௡௬௧௛௜௡௚→଴

 sin(𝑎𝑛𝑦𝑡ℎ𝑖𝑛𝑔) = 𝑎𝑛𝑦𝑡ℎ𝑖𝑛𝑔 

 

𝑙𝑖𝑚
௫→଴

6𝑥 + sin 10𝑥

𝑥
= 𝑙𝑖𝑚

௫→଴

6𝑥

𝑥
+

sin 10𝑥

𝑥
= 𝑙𝑖𝑚

௫→଴
 6 +

10𝑥

𝑥
= 16 

 

𝑙𝑖𝑚
௫→଴

6𝑥ଶ + sin 5𝑥

𝑥
= 𝑙𝑖𝑚

௫→଴

6𝑥ଶ

𝑥
+

sin 5𝑥

𝑥
= 𝑙𝑖𝑚

௫→଴
 6𝑥 +

5𝑥

𝑥
= 0 + 5 = 5 

e. Limits as x→ ∞ 

𝑙𝑖𝑚
௫→ஶ

3𝑥ଷ + 4𝑥ଶ − 2𝑥 + 1

2𝑥ଷ − 6𝑥ଶ + 𝑥 − 2
= 𝑙𝑖𝑚

௫→ஶ

3𝑥ଷ

2𝑥ଷ
=

3

2
  

 

𝑙𝑖𝑚
௫→ஶ

10𝑥ଶ − 4𝑥 + 3

5𝑥ଷ + 2𝑥 + 12
= 𝑙𝑖𝑚

௫→ஶ

10𝑥ଶ

5𝑥ଷ
= 𝑙𝑖𝑚

௫→ஶ

2

𝑥
= 0 

 

𝑙𝑖𝑚
௫→ஶ

10𝑥ସ + 3𝑥ଷ − 2𝑥 + 1

2𝑥ଷ − 5𝑥ଶ + 6𝑥 − 10
= 𝑙𝑖𝑚

௫→ஶ

10𝑥ସ

2𝑥ଷ
= 𝑙𝑖𝑚

௫→ஶ
5𝑥 = ∞ 

 
f. Infinite limits (see graph) 

                𝑙𝑖𝑚
    ௫→ଷష

 𝑓(𝑥) =  −∞     

              𝑙𝑖𝑚
௫→ଷశ

 𝑓(𝑥) =  +∞  

 
 
 
 

 
 
 
 
 

 

𝑦 = 𝑓(𝑥) 

𝑥 



3. Calculate the slope M and the equation of the tangent line of 𝑦 = 𝑓(𝑥) at the point 
(𝑥௢, 𝑦௢).  You may calculate M for any x by the formula: (You may also calculate for a 
specific value of 𝑥 by substituting a specific value for 𝑥. ) 

𝑀 =  𝑙𝑖𝑚
௛→଴

 
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
    

Example: 𝑦 = 𝑓(𝑥) = 3𝑥ଶ − 2𝑥 + 5 𝑎𝑡 (2, 13) 
 

𝑀 =  𝑙𝑖𝑚
௛→଴

 
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
  =   𝑙𝑖𝑚

௛→଴
 
3(𝑥 + ℎ)ଶ − 2(𝑥 + ℎ) + 5 − (3𝑥ଶ − 2𝑥 + 5)

ℎ
 

 
 

𝑀 = 𝑙𝑖𝑚
௛→଴

 
3(𝑥ଶ + 2𝑥ℎ + ℎଶ) − 2𝑥 − 2ℎ + 5 − 3𝑥ଶ + 2𝑥 − 5

ℎ
    

 

𝑀 =  𝑙𝑖𝑚
௛→଴

 
3𝑥ଶ + 6𝑥ℎ + 3ℎଶ − 2𝑥 − 2ℎ + 5 − 3𝑥ଶ + 2𝑥 − 5

ℎ
 =  𝑙𝑖𝑚

௛→଴
 
6𝑥ℎ + 3ℎଶ − 2ℎ

ℎ
    

 

𝑀 = 𝑙𝑖𝑚
௛→଴

 
ℎ(6𝑥 + 3ℎ − 2)

ℎ
= 6𝑥 − 2, 𝑎𝑡 𝑥 = 2, 𝑀 = 6(2) − 2 = 10 

 
𝑆𝑜, 𝑦 = 𝑀𝑥 + 𝑏 = 10𝑥 + 𝑏, 𝑚𝑢𝑠𝑡 𝑔𝑜 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (2,13), 13 = 10(2) + 𝑏, 𝑏 =  −7 
 
𝑦 = 10𝑥 − 7 𝑖𝑠 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑙𝑖𝑛𝑒. 
 
 

4. Evaluate the relative values of slope (instantaneous rate of change) at a point on a 
graph. 

 

Which points are described as? 

Zero Slope ____ 

Large Negative Slope ___  

Large Positive Slope ___  

Moderate Positive Slope ___ 

Moderate Negative Slope ___ Try first (See key at end) 

 

 

 

 

             

𝑦 = 𝑓(𝑥) 

𝑥 

𝑎

𝑏 

𝑐 

𝑑 

𝑒 
𝑔 

𝑓 



5. Analyze graphs and interpret them to evaluate function values and limits. 

 

 

 

 

 

 

 

 

 

 

 

6. More Average and Instantaneous Rate of Change. On earth, an object falls a distance given by 
𝑠 = 16𝑡ଶ, 𝑠 𝑖𝑛 𝑓𝑒𝑒𝑡 𝑎𝑛𝑑 𝑡 𝑖𝑛 𝑠𝑒𝑐𝑜𝑛𝑑𝑠. What is the average rate of change (ARC) from 1 to 5 
seconds?  What is the instantaneous rate of change (IRC-velocity) at t = 5? 

   ARC = ଵ଺(ହమ)ିଵ଺(ଵమ)

ହିଵ
=

ସ଴଴ିଵ଺

ସ
= 96 𝑓𝑡/𝑠𝑒𝑐  

 

   𝐼𝑅𝐶 =  𝑙𝑖𝑚
௛→଴

 
௦(௧ା௛)ି௦(௧)

௛
=  𝑙𝑖𝑚

௛→଴
 
ଵ଺(௧ା௛)మିଵ଺௧మ

௛
= 𝑙𝑖𝑚

௛→଴
 
ଵ଺ మାଷଶ௧௛ାଵ଺௛మିଵ଺௧మ

௛
 

 

= 𝑙𝑖𝑚
௛→଴

 
 ℎ(32𝑡 + 16ℎ)

ℎ
= 32𝑡, 𝑎𝑡 𝑡 = 5, 𝐼𝑅𝐶 = 160 𝑓𝑡/𝑠𝑒𝑐 

 
 
 

  



Key to slope question: 
 

 

 


