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Honors Calculus



The Product Rule: 𝑙𝑜𝑔𝑎𝑀𝑁 = 𝑙𝑜𝑔𝑎𝑀 + 𝑙𝑜𝑔𝑎𝑁

The Quotient Rule:  log𝑎
𝑀

𝑁
= log𝑎𝑀 − log𝑎 𝑁

The Power Rule: log𝑎𝑀
𝑝 = 𝑝 ⋅ log𝑎𝑀



Basic:  
𝑑

𝑑𝑥
ln 𝑥 =

1

𝑥

Other natural logs:
𝑑

𝑑𝑥
ln 𝑓 𝑥 , =

𝟏

𝒇 𝒙
⋅ 𝒇′ 𝒙

***In other words, “1 over the function 
times the derivative of the function”



1. 𝑦 = ln 2𝑥2 + 1



2. 𝑦 = ln tan 𝑥



3. 𝑦 = cos 𝑥 (2 ln 𝑥)



4. 𝑦 = ln
3𝑥

3 − 𝑥



5. 𝑦 = ln 7 − 𝑥 4



6.

7x

7

ln xy e=



Change of Base formula:  𝑙𝑜𝑔𝑏𝑎 =
ln 𝑎

ln 𝑏

𝑙𝑜𝑔7𝑥 =
ln 𝑥

ln 7



1.  𝑙𝑜𝑔8𝑥



2.  𝑙𝑜𝑔5(𝑐𝑜𝑠𝑥)



𝑑

𝑑𝑥
𝑎𝑢 = 𝑎𝑢 ⋅ ln 𝑎 ⋅ 𝑑(𝑢)

***In other words…copy the problem, ln 
of the base, times the derivative of the 
exponent

Easiest one…
𝑑

𝑑𝑥
𝑒𝑥 = 𝑒𝑥 ⋅ 1 = 𝑒𝑥



1. 𝑦 = 3𝑥



2. 𝑦 = 2𝑥 𝑥2 + 1



3. 𝑦 = 3ln 𝑥



4. 𝑦 = 𝑒2𝑥



5. 𝑦 = 𝑒cos 𝑥



6. 𝑦 = 𝑒𝑥
3+5𝑥



7. 𝑦 = 𝑒𝑙𝑛𝑥
5


