
Math 1540 Test1 Study Guide 

 

1. Calculate the Average Rate of Change (ARC) of a function ݕ ൌ ݂ሺݔሻ over an interval. 

ARC = ௙ሺ௫మሻି௙ሺ௫భሻ௫మି௫భ  = ௬మି௬భ௫మି௫భ,For example, ݕ ൌ  ݂ሺݔሻ ൌ ଵ଴௫మାଵ ሺͳǡ͵ሻ ݎ݁ݒ݋  ൌ భబయమశభି భబభమశభଷିଶ  = ଵିହଶ ൌ െʹ 
2. Calculate limits. ݈݅݉௫՜௫೚݂ሺݔሻ ൌ  .using various methods ܮ

a. Plug-In.  Example: ݈݅݉௫՜ଶ ݔଷ െ ଶݔʹ ൅ ͵ ൌ  ʹଷ െ ʹሺʹଶሻ ൅ ͵ ൌ ͺ െ ͺ ൅ ͵ ൌ ͵ 

b. A function with a “hole” Example: ݈݅݉௫՜ିହ ௫మାଵଷ௫ାସ଴௫ାହ ൌ ݈݅݉௫՜ିହ ሺ௫ା଼ሻሺ௫ାହሻ௫ାହ = ݈݅݉௫՜ିହݔ ൅ ͺ ൌ ͵ 

c. A function with a radical. Example: ݈݅݉௫՜ଵ ௫ିଵξ௫ିଵ ൌ ݈݅݉௫՜ଵ ሺ௫ିଵሻሺξ௫ାଵሻሺξ௫ିଵሻሺξ௫ାଵሻ ൌ ݈݅݉௫՜ଵ ሺ௫ିଵሻሺξ௫ାଵሻሺ௫ିଵሻ  
d. A function with sin Ǥݔ݊ ௔௡௬௧௛௜௡௚՜଴݈݉݅ ݎܾܴ݁݉݁݉݁  sinሺ݄ܽ݊݃݊݅ݐݕሻ ൌ  ݄݃݊݅ݐݕ݊ܽ

 ݈݅݉௫՜଴ ͸ݔ ൅ sin ͳͲݔݔ ൌ ݈݅݉௫՜଴ ͸ݔݔ ൅ sin ͳͲݔݔ ൌ ݈݅݉௫՜଴ ͸ ൅ ͳͲݔݔ ൌ ͳ͸ 

 ݈݅݉௫՜଴ ͸ݔଶ ൅ sin ͷݔݔ ൌ ݈݅݉௫՜଴ ͸ݔଶݔ ൅ sin ͷݔݔ ൌ ݈݅݉௫՜଴ ͸ݔ ൅ ͷݔݔ ൌ Ͳ ൅ ͷ ൌ ͷ 

e. Limits as x՜ λ ݈݅݉௫՜ஶ ଷݔ͵ ൅ Ͷݔଶ െ ݔʹ ൅ ͳʹݔଷ െ ͸ݔଶ ൅ ݔ െ ʹ ൌ ݈݅݉௫՜ஶ ଷݔʹଷݔ͵ ൌ ͵ʹ  
 ݈݅݉௫՜ஶ ͳͲݔଶ െ Ͷݔ ൅ ͵ͷݔଷ ൅ ݔʹ ൅ ͳʹ ൌ ݈݅݉௫՜ஶ ͳͲݔଶͷݔଷ ൌ ݈݅݉௫՜ஶ ݔʹ ൌ Ͳ 

 ݈݅݉௫՜ஶ ͳͲݔସ ൅ ଷݔ͵ െ ݔʹ ൅ ͳʹݔଷ െ ͷݔଶ ൅ ͸ݔ െ ͳͲ ൌ ݈݅݉௫՜ஶ ͳͲݔସʹݔଷ ൌ ݈݅݉௫՜ஶͷݔ ൌ λ 

 
f. Infinite limits (see graph) 

                ݈݅݉    ௫՜ଷష ݂ሺݔሻ ൌ  െλ                   ݈݅݉௫՜ଷశ ݂ሺݔሻ ൌ  ൅λ  
 

 
 
 

 
 
 
 
 

 

ݕ ൌ ݂ሺݔሻ 

 ݔ



3. Calculate the slope M and the equation of the tangent line of ݕ ൌ ݂ሺݔሻ at the point ሺݔ௢ǡ  ௢ሻ.  You may calculate M for any x by the formula: (You may also calculate for aݕ
specific value of ݔ by substituting a specific value for ݔǤ ሻ ܯ ൌ  ݈݅݉௛՜଴  ݂ሺݔ ൅ ݄ሻ െ ݂ሺݔሻ݄     
Example: ݕ ൌ ݂ሺݔሻ ൌ ଶݔ͵ െ ݔʹ ൅ ͷ ܽݐ ሺʹǡ ͳ͵ሻ 
ܯ  ൌ  ݈݅݉௛՜଴  ݂ሺݔ ൅ ݄ሻ െ ݂ሺݔሻ݄   ൌ   ݈݅݉௛՜଴  ͵ሺݔ ൅ ݄ሻଶ െ ʹሺݔ ൅ ݄ሻ ൅ ͷ െ ሺ͵ݔଶ െ ݔʹ ൅ ͷሻ݄  

 
ܯ  ൌ ݈݅݉௛՜଴  ͵ሺݔଶ ൅ ݄ݔʹ ൅ ݄ଶሻ െ ݔʹ െ ʹ݄ ൅ ͷ െ ଶݔ͵ ൅ ݔʹ െ ͷ݄     
ܯ  ൌ  ݈݅݉௛՜଴ ଶݔ͵  ൅ ͸݄ݔ ൅ ͵݄ଶ െ ݔʹ െ ʹ݄ ൅ ͷ െ ଶݔ͵ ൅ ݔʹ െ ͷ݄  ൌ  ݈݅݉௛՜଴  ͸݄ݔ ൅ ͵݄ଶ െ ʹ݄݄     
ܯ  ൌ ݈݅݉௛՜଴  ݄ሺ͸ݔ ൅ ͵݄ െ ʹሻ݄ ൌ ͸ݔ െ ʹǡ ݔ ݐܽ ൌ ʹǡ ܯ ൌ ͸ሺʹሻ െ ʹ ൌ ͳͲ 

ǡ݋ܵ  ݕ ൌ ݔܯ ൅ ܾ ൌ ͳͲݔ ൅ ܾǡ ሺʹǡͳ͵ሻǡ ݄݃ݑ݋ݎ݄ݐ ݋݃ ݐݏݑ݉ ͳ͵ ൌ ͳͲሺʹሻ ൅ ܾǡ ܾ ൌ  െ͹ 
ݕ  ൌ ͳͲݔ െ ͹ ݅ݐ݊݁݃݊ܽݐ ݂݋ ݊݋݅ݐܽݑݍ݁ ݄݁ݐ ݏ ݈݅݊݁Ǥ 
 
 

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) 
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ϱ͘ AŶĂůǇǌĞ graphs and interpret them to evaluate function values and limits. 

 

 

 

 

 

 

 

 

 

 

 

ϲ͘ MŽƌĞ AǀĞƌĂŐĞ ĂŶĚ IŶƐƚĂŶƚĂŶĞŽƵƐ RĂƚĞ ŽĨ CŚĂŶŐĞ͘ OŶ ĞĂƌƚŚ͕ ĂŶ ŽďũĞĐƚ ĨĂůůƐ Ă ĚŝƐƚĂŶĐĞ ŐŝǀĞŶ ďǇ ݏ ൌ ͳ͸ݐଶǡ  Ǥ WŚĂƚ ŝƐ ƚŚĞ ĂǀĞƌĂŐĞ ƌĂƚĞ ŽĨ ĐŚĂŶŐĞ ;ARCͿ ĨƌŽŵ ϭ ƚŽ ϱݏ݀݊݋ܿ݁ݏ ݊݅ ݐ ݀݊ܽ ݐ݂݁݁ ݊݅ ݏ
ƐĞĐŽŶĚƐ͍  WŚĂƚ ŝƐ ƚŚĞ ŝŶƐƚĂŶƚĂŶĞŽƵƐ ƌĂƚĞ ŽĨ ĐŚĂŶŐĞ ;IRCͲǀĞůŽĐŝƚǇͿ Ăƚ ƚ с ϱ͍ 

   ARC с ଵ଺ሺହమሻିଵ଺ሺଵమሻହିଵ ൌ ସ଴଴ିଵ଺ସ ൌ ͻ͸ ݂ݐȀܿ݁ݏ  
 

ܥܴܫ    ൌ  ݈݅݉௛՜଴  ௦ሺ௧ା௛ሻି௦ሺ௧ሻ௛ ൌ  ݈݅݉௛՜଴  ଵ଺ሺ௧ା௛ሻమିଵ଺௧మ௛ ൌ ݈݅݉௛՜଴  ଵ଺ మାଷଶ௧௛ାଵ଺௛మିଵ଺௧మ௛  

 ൌ ݈݅݉௛՜଴   ݄ሺ͵ʹݐ ൅ ͳ͸݄ሻ݄ ൌ ǡݐʹ͵ ݐ ݐܽ ൌ ͷǡ ܥܴܫ ൌ ͳ͸Ͳ ݂ݐȀܿ݁ݏ 

 
 
 

  



KĞǇ ƚŽ ƐůŽƉĞ ƋƵĞƐƚŝŽŶ͗ 
 

 
 
















