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Limits

Limits tell us the value that a 
function approaches as that 
function’s inputs get closer 
and closer to some number. 



Asymptotes and Holes
Is the function approaching an asymptote or hole?

◦ Asymptote: lim
𝑥→𝑎±

𝑓(𝑥) = ±∞

◦ Hole: lim
𝑥→𝑎

𝑓(𝑥) = 𝑏 but 𝑓(𝑎) ≠ 𝑏



Find asymptotes / holes and continuity

𝑓 𝑥 = |2x + 2|



Find asymptotes / holes and continuity

𝑔 𝑥 =
𝑥

𝑥2 − 25



L'Hopital's Rule

If: lim
𝑥→𝑎

results in
0

0
or 

∞

∞

Then apply L’Hopital’s Rule:

𝐥𝐢𝐦
𝒙→𝒂

)𝒇(𝒙

)𝒈(𝒙
= 𝐥𝐢𝐦

𝒙→𝒂

𝒇′ 𝒙

𝒈′ 𝒙



𝐥𝐢𝐦
𝒙→𝒂

)𝒇(𝒙

)𝒈(𝒙
= 𝐥𝐢𝐦

𝒙→𝒂

𝒇′ 𝒙

𝒈′ 𝒙

lim
𝑥→0

sin 𝑥

𝑥



𝐥𝐢𝐦
𝒙→𝒂

)𝒇(𝒙

)𝒈(𝒙
= 𝐥𝐢𝐦

𝒙→𝒂

𝒇′ 𝒙

𝒈′ 𝒙

lim
𝑥→∞

4𝑥2 + 12

𝑒𝑥



Critical, Inflection Points

Slope: +          - - +

Critical pts: Max Min

Inflection pts: concave down concave up



Find critical points, identify max and min

𝑓 𝑥 = 𝑥3 + 3𝑥2 + 𝑥



Sketch the graph for the given function by using properties of derivatives

𝑓 𝑥 = 𝑥3 + 3𝑥2 + 𝑥



Find find inflection points and identify areas of concavity  

𝑓 𝑥 =
1

12
𝑥4 −

7

6
𝑥3 − 9𝑥2 + 12𝑥 + 5



Sketch the graph for the given function by using properties of derivatives

𝑓 𝑥 =
1

12
𝑥4 −

7

6
𝑥3 − 9𝑥2 + 12𝑥 + 5





Derivatives
A measure of “slope” or the rate of change of a function



Power rule: 
𝑑

𝑑𝑥
𝑥𝑛 = 𝑛𝑥𝑛−1

𝑑

𝑑𝑥
5𝑥20



Product rule: 
𝑑

𝑑𝑥
𝑓 𝑥 𝑔 𝑥 = 𝑓 𝑥 𝑔′ 𝑥 + 𝑓′ 𝑥 𝑔 𝑥

𝑑

𝑑𝑥
𝑒𝑥 sin 𝑥



Quotient: 
𝑑

𝑑𝑥

𝑓(𝑥)

𝑔(𝑥)
=

𝑔 𝑥 𝑓′ 𝑥 −𝑓 𝑥 𝑔′ 𝑥

𝑔 𝑥 2

𝑑

𝑑𝑥

2𝑥

sin(𝑥)



Chain: 
𝑑

𝑑𝑥
𝑓 𝑔 𝑥 = 𝑓′ 𝑔 𝑥 𝑔′ 𝑥

𝑑

𝑑𝑥
5 𝑥 − 3 2



Chain: 
𝑑

𝑑𝑥
𝑓 𝑔 𝑥 = 𝑓′ 𝑔 𝑥 𝑔′ 𝑥

Quotient: 
𝑑

𝑑𝑥

𝑓(𝑥)

𝑔(𝑥)
=

𝑔 𝑥 𝑓′ 𝑥 −𝑓 𝑥 𝑔′ 𝑥

𝑔 𝑥 2

Product rule: 
𝑑

𝑑𝑥
𝑓 𝑥 𝑔 𝑥 = 𝑓 𝑥 𝑔′ 𝑥 + 𝑓′ 𝑥 𝑔 𝑥

Power rule: 
𝑑

𝑑𝑥
𝑥𝑛 = 𝑛𝑥𝑛−1

Which rule(s) do you need
to solve these ?

1.
𝑑

𝑑𝑥

3

𝑥3 2.
𝑑

𝑑𝑥

)sin 𝑥 cos(𝑥

2𝑥

3.
𝑑

𝑑𝑥
2𝑥 sin 𝑥 cos 𝑥 4.

𝑑

𝑑𝑥

1

sin 𝑥
+

2

sin2 𝑥



1.
𝑑

𝑑𝑥

3

𝑥3
2.

𝑑

𝑑𝑥

)sin 𝑥 cos(𝑥

2𝑥
3.

𝑑

𝑑𝑥
2𝑥 sin 𝑥 cos 𝑥 4.

𝑑

𝑑𝑥

1

sin 𝑥
+

2

sin2 𝑥



Integrals

A continuous sum used 

to calculate areas



Integrate by finding area

𝑓 𝑥 = ቐ
5𝑥, 𝑥 < 5
25, 5 ≤ 𝑥 < 10
−5𝑥 + 75, 𝑥 ≥ 10

න
0

15

𝑓 𝑥 𝑑𝑥



𝑓 𝑥 = ቐ
5𝑥, 𝑥 < 5
25, 5 ≤ 𝑥 < 10
−5𝑥 + 75, 𝑥 ≥ 10

න
0

15

𝑓 𝑥 𝑑𝑥



Integrals
Can also find by taking the anti-derivative

Think of working backwards from derivative rules 



Power rule: 𝑥𝑛 =
1

𝑛+1
𝑥𝑛+1 + 𝑐

න5𝑥7 + 3𝑥2𝑑𝑥



U-Substitution: 𝑓 𝑔 𝑥 𝑔′ 𝑥 𝑑𝑥 = 𝑓 𝑢 𝑑𝑢 , 𝑢 = 𝑔 𝑥 , 𝑑𝑢 = 𝑔′(𝑥)

න2𝑥 𝑥2 + 4 3𝑑𝑥



U-Substitution: 𝑓 𝑔 𝑥 𝑔′ 𝑥 𝑑𝑥 = 𝑓 𝑢 𝑑𝑢 , 𝑢 = 𝑔 𝑥 , 𝑑𝑢 = 𝑔′(𝑥)

නsin 𝑥 cos2(𝑥) 𝑑𝑥



Second Fundamental Theorem of Calculus

𝑎
𝑏
𝑓 𝑥 𝑑𝑥 = 𝐹 𝑏 − 𝐹(𝑎)

Use to solve definite integrals



2nd Fundamental theorem of Calculus:𝑎
𝑏
𝑓 𝑥 𝑑𝑥 = 𝐹 𝑏 − 𝐹(𝑎)

න
0

𝜋

sin 𝑥 𝑑𝑥



Study Tips



Be proactiveMentality

Review the self-evaluationReview

Explore online resourcesExplore

Talk to your professor and TAConverse

Find resources on campus, such as CTL and tutoringLocate

Form a study group, develop a study planStudy

What you can do before the semester



GO TO CLASS STAY ON TOP OF HOMEWORK GO TO PROFESSOR AND TA 
OFFICE HOURS, CTL, CALC 

TABLE.

Throughout the semester





Questions? 


