
• Blue part is out of 55

• Green part is out of 45



Review, Part 1

To differentiate an implicit function, we 

differentiate term-by-term:

• Take the derivative of 𝑥-function as usual.

• The derivative of 𝑦-function gets 

multiplied by 𝑦′.
• If 𝑥’s and 𝑦’s are in the same term, use 

product rule.

After differentiating, solve for 𝑦′.



Ex. 𝑥2 + 4𝑥𝑦3 − 𝑦4 = 17, find the equation of 

the tangent line at (1,2).



Ex. Let 𝑓 𝑥 = 𝑥3 + 𝑥.  If 𝑔 𝑥 = 𝑓−1 𝑥  and 𝑓 2 = 10, 

find 𝑔′ 10 .  
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Critical Points

→ Where 𝑓′ = 0 or is undefined

Ex. If 𝑓 𝑥 = 𝑥4 −
8

3
𝑥3, find and classify all 

critical points



→ Inflection points are where the concavity of 𝑓 

changes

Ex. If 𝑓 𝑥 = 𝑥4 −
8

3
𝑥3, find all inflection points.  

Where is 𝑓 concave up?



Absolute max/min

→ Check all critical points and endpoints

Ex. If the velocity of a particle is given by             

𝑣 𝑡 = 𝑡3 − 3𝑡2 + 12𝑡 + 4, find its maximum 

acceleration on the interval 0 ≤ 𝑡 ≤ 3.
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Ex. A particle moves along a curve defined by the equation 2𝑥2 + 3𝑦2 − 4𝑥𝑦 = 36.  

At time 𝑡 = 1, the particle is at the point (2, −2) and the rate of change of the 𝑦-

coordinate is 4.  Find the rate of change of the 𝑥-coordinate at 𝑡 = 1.



Ex. Let  f  be a twice-differentiable function such that 𝑓(0) = −13 and 

𝑓(7) = 15.  Must there exist a value of 𝑐, for 0 < 𝑐 < 7, such that 

𝑓(𝑐) = 0?  Justify your answer.

• You need to state that 𝑓 is continuous to use IVT

• You need to state how you know that 𝑓 is continuous

• You need to state that the desired value is between the two given values
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