
Calculus 1 Review 

Limit and Continuity 

Differentiation 

Applications of Derivatives 

Exponential and Logarithmic Functions 

Integration 

 

 

Must know all rules of differentiation 

Rate of change, related rates, optimization. 

Increasing/Decreasing Function, local/absolute extreme values, concavity 

Gathering info from the graph of f, or f’ or f’’. 

L’Hospital’s rule. 

Understand how integrals are defined, know all basic rules of integration, u-sub. 

Intermediate Value Theorem, Extreme Value Theorem, Rolle’s Theorem, Mean Value Theorem 

Fundamental Theorem of Calculus 

 

 

 

 

 

 



 

 

 

 

 



Definition of derivative: 

 

 

 

Equation of tangent line at (a,f(a)) : ( ) '( )( )y f a f a x a    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Rules of differentiation: 
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Newton’s Method  

Goal: To approximate a solution to ( ) 0f x   (a root or a zero of the function 

f(x)). 

Start with a guess; 0x  

If  0' 0f x  , then next guess is: 0
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Gathering information from the derivative function: 

 

Example: Given the graph of '( )f x . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Exponential growth/decay 

 

0( ) ktP t Pe  

Half life: ln(2)kT    

Doubling time: ln(2)kT   

 

We will see more of this topic in Differential Equations. 

 

Word problems: If a function changes at a rate proportional to the original 

function, it is an exponential function. 

( ) ( ) ktdf
k f t f t C e

dt
     

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Riemann Sums 

 

Recall – left endpoint, right end point, midpoint, Trapezoid approaches, Upper 

sum, Lower sum. You need to know how to put them in order depending on 

whether the function increases/decreases. 

Example: Given the definite integral, how do these sums compare with it? 

 

 

 

 

 

 

Know the definition of a definite integral. 

 

Note: For a positive function, definite integral gives the area under the curve. 

 

If the formula of a function is not given, but the graph is given, you can use the 

area under that function to find the definite integral. 

 

 

 

 

 

 

 

 



Example: The graph given below belongs to ( )f x .        
6

0

( ) ?f x dx   
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Basic rules of integration 

 

TABLE OF INTEGRALS 

1

1

r
r x

x dx C
r



 
 ; 1r      

1
dx ln x C

x
   

sin x dx cos x C      cos x dx sin x C   

2sec x dx tan x C     2csc x dx cot x C    

sec x tan x dx sec x C     csc xcot x dx csc x C    

x xe dx e C      
x

x a
a dx C

lna
   ;  0  1a , a  . 

sinh x dx cosh x C     cosh x dx sinh x C   
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1
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x

 


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1

1
dx arctan x C

x
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
  

The last two formulas with u-sub: 
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Must know: 

Intermediate Value Theorem 

Mean Value Theorem 

Implicit Differentiation  

L’Hospital’s rule 

Related Rates 

Optimization Problems 

Integration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EXAMPLES 

 

Example: Approximate a zero of the function 2( ) 7f x x   starting with an initial 

guess of x=3 using Newton’s method with 1 iteration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: 

In a pure radioactive decay model the rate of change in mass, M, satisfies the differential 

equation 

10

dM M

dt
   

If the initial mass is 
0M , determine the mass after 20 units of time have passed in terms of 

0M . 

A. 0

1

2
M  

B. 0

1

4
M  

C. 0

2

M

e
 

D. 0M

e
 

E. 0

2

M

e
 

 

 

 

 

 

 

 

 

 

 

 

 



Example: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: 

The graph given below belongs to '( )f x . 

 

Given: (0) 3f  , find (4)f . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: Find the equation of the tangent line to 2 26 2 5 4x xy y    at (1,2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: Find the equation of the normal line to 3 25 3x y y   at (2,1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: Given a rope which is 24 meters long, cut the rope and use one of the 

pieces to make a square and the other piece to make a circle. How should you cut 

the rope in order to minimize the total area? What’s the area of the square in this 

case? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: 
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Example: 

24

3

( ) sin(2 )

x

x

F x t dt   ;  '( ) ?F x   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: Evaluate:  
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Example: Evaluate:  

0
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Example: Let  
1/

( ) ln( )
x

f x x ; find lim ( )
x

f x


  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Exercise:  

Let  ( ) sin( )
x

f x x ; find 
0

lim ( )
x

f x


  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Related Rates: 

s(t):position function 

v(t): velocity function 

a(t): acceleration function 

( ) '( ),            ( ) '( ) ''( )v t s t a t v t s t    

 

Example: Given velocity function 2( ) 4v t t t  , find the acceleration at time t=2. 

 

Example: Given acceleration function 3( ) 4 2a t t t  , if initial velocity is 5, find 

the velocity at time t=2. 

 

Note: | |speed velocity   

Total distance covered over [a,b] = ( )

b b

a a

speed dt v t dt    

 

 

 

 

 

 

 

 

 

 

 



Exercise: Make sure you can compute integrals such as these: 
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