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Topics to be covered:

1. Numerical and graphical explanation of limit

2. Formal definition of limit, limit properties, limit at infinity, L'Hopital's Rule

3. Using limits to determine vertical, horizontal, and slant asymptotes of rational 

functions

4. Determining whether a function is continuous

5. Definition of derivative, linear properties of the derivative

6. Product rule, quotient rule, and chain rule

7. Derivative of trig and exponential functions

8. Derivative as a rate of change, implicit differentiation



9. Related rates

10. Maxima and minima, Mean Value Theorem

11. Using the 1st and 2nd derivatives to graph the original function

12. Optimization, Extreme Value Theorem, linear approximation using 

differentials

13. Definite integrals, Fundamental Theorem of Calculus 1 and 2

14. Properties of integrals, substitution

15. Area between curves, volume of solids of revolution, length of curves

Topics to be covered  (Continued) : 



Limits
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L'Hopital’s
Continued: 

Once you have the 
functions f(x) and g(x) 
in an indeterminant 
form, you will then take 
the derivative of 
numerator and 
denominator until you 
have an exact limit 
value.  



Practice! a. 

b.

c.

d. 



Answers: 

a) 0

b) −
4

3

c) 0

d) −
1

2



Limits to Find Asymptotes











Continuous Functions 





A Continuous 
Function 
Example

𝑦 = 3𝑥 + 2



Derivatives







Linear Properties of 

Derivatives



Derivatives of 

Trig. Functions 



Derivatives of 

Exponential Functions 



Practice Problems

1. 𝑓 𝑥 = 𝑥 − 1 𝑥 + 1

2. 𝑓 𝑥 = 𝑥4 − 3 𝑒𝑥

3. 𝑓 𝑥 = sin 𝑥 ∙ ln 𝑥

4. 𝑓 𝑥 = 2 − 𝑥5 3 + 𝑥 − 𝑥2

5. 𝑓 𝑥 = 𝑥2 𝑥



Answers:

1. 𝑓′ 𝑥 = 2𝑥

2. 𝑓′ 𝑥 = 𝑒𝑥(𝑥4 + 4𝑥3 − 3)

3. 𝑓′ 𝑥 = cos 𝑥 ln 𝑥 +
sin 𝑥

𝑥

4. 𝑓′ 𝑥 = 7𝑥6 − 6𝑥5 − 15𝑥4 − 4𝑥 + 2

5. 𝑓′ 𝑥 =
5

2
𝑥
3

2





Derivatives Continued 



Derivative as a Rate of 
Change 



Implicit Differentiation



Implicit 
Differentiation 



Practice:

1. 𝑥2 + 𝑦2 = 25

2. 3𝑥2 − 5𝑦2 + 9𝑥 = 25 − 15𝑦



Answers:

1.
𝑑𝑦

𝑑𝑥
= −

𝑥

𝑦

2.
6𝑥+9

10𝑦−15
=

𝑑𝑦

𝑑𝑥



Related Rates  



What are 
related 
rates? 



Example



Practice Problem



Answer



Maximas/ Minimas and the 

Mean Value Theorem. 



The 1st Derivative Test



The 2nd Derivative Test







Graphing a f(x) Using 

1st and 2nd Derivatives



First, lets 
remember the 
basics:



Ideas to 
Graphing:

In order to graph a function,

You will be asked for:



Let’s Practice!
Graph 𝑓 𝑥 = 𝑥(𝑥2 − 3) First Impressions: 

1. Polynomial, no restrictions on the domain 

−∞,∞
2. What are the x/y-intercepts? 

Set each piece equal to zero for x-intercepts. 

4. Take the 1st and 2nd Derivative



More Practice

𝑓 𝑥 =
2𝑥2

𝑥2 − 1



Optimization









Extreme Value Theorem  



What is the Extreme Value 
Theorem? 



Linear Approximation



What is linear 

approximation? 
“Linear approximation, or linearization, is a method we can 
use to approximate the value of a function at a particular 
point. The reason liner approximation is useful is because it 
can be difficult to find the value of a function at a particular 
point”.





Practice



Definite Integrals and 

Fundamental Thm. Of 

Calculus 1 & 2 



Given a function 𝑓(𝑥) that is continuous on the interval 

[𝑎, 𝑏], we divide the interval into 𝑛 subintervals of equal 

width, ∆𝑥, and from each interval choose a point, 𝑥𝑖
∗. 

Then the definite integral of 𝑓(𝑥) from 𝑎 to 𝑏 is

න
𝑎

𝑏

𝑓 𝑥 𝑑𝑥 = lim
𝑛→∞



𝑛=𝑖

𝑛

𝑓(𝑥𝑖
∗)∆𝑥



−

Definite 

Integrals







Practice 







Area Between Curves 





Volume of Solids of 

Revolution





Practice





Length of Curves





Practice



Solution



Study Tips



What can you do before the semester starts:

Be proactiveMentality

Review the self-evaluationReview

Explore online resourcesExplore

Talk to your professor and TAConverse

Find resources on campus, such as CAPS and tutoringLocate

Form a study group, develop a study planStudy



Throughout the semester

GO TO CLASS STAY ON TOP OF 
HOMEWORK

GO TO PROFESSOR AND 
TA OFFICE HOURS, 
CAPS, CALC TABLE.





Questions? 


