
 

Calculus AB: Review Sheet  - Chapters 35-70 

Chapter 35  

 
  

 

Chapter 36: Critical Numbers  

 A Critical number of a function f is a number c in the domain of f where either f’(c)=0 or f’(c) 

does not exist 

 Derivative of f= 0 whenever the slope of the tangent line is drawn to the graph of f is horizontal  

 Derivative does not exist when the graph of the function comes to a sharp point or where tangent 

line to the graph becomes vertical 

 If f is a local max or min at c, then c is a critical number  

 How to find a Critical Number: 

o Find the derivative of the function 

o Set the derivative equal to 0 or determine where the derivative is undefined 

o Factor and determine the critical number  

o Practice: find the critical number for the function f(x)= x^3 – 9/2x^2+6x+3 

 Use Critical Numbers to find local max/min 

Chapter 37: Differentiation by substitution (u-substitution) 

  Before doing any u-substitution, you 

must know the basic integrals very well

 

 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwji6NXRq8LRAhWjw1QKHUsiCq4QjRwIBw&url=http://pt.slideshare.net/JelaiAujero/indefinite-integral?nomobile%3Dtrue&bvm=bv.144224172,d.cGw&psig=AFQjCNGHv0PuJuJLSbnWsvtEANOE3ckuZA&ust=1484507439649276
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjnic7YrMLRAhXJzFQKHcKlB74QjRwIBw&url=http://slideplayer.com/slide/10915098/&psig=AFQjCNFL4aygKal444zsluizeIla64lciw&ust=1484507728311578
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwi-nPHJ0sLRAhXM0FQKHawSCV0QjRwIBw&url=http://www.biomachina.org/courses/structures/supporting/integral_tables/integral.htm&psig=AFQjCNGG5FUz4DLGgAOjYiSdbCBc6w5qBw&ust=1484517957637676
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjt9-vO08LRAhXJiVQKHTW0BhwQjRwIBw&url=http://math.tutorvista.com/calculus/integration-techniques.html&psig=AFQjCNFYgnDqAq4lREZfVCgGlk7PVIgNQA&ust=1484518204838119
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiBo8mJ1MLRAhVBllQKHQJyABwQjRwIBw&url=https://www.youtube.com/watch?v%3DCGzWQXTZtog&psig=AFQjCNFYgnDqAq4lREZfVCgGlk7PVIgNQA&ust=1484518204838119


 

 Example: 

 

Chapter 38: Integral of a Sum and integral of 1/x 

  

 x
-1

 dx = 1/xdx= ln|x| + C 

Chapter 40: Normal lines, Units for the derivative, Max and Mins on graphing calculator 

 The unit of the derivative of a function is the unit of the dependent variable (unit on the vertical axis) divided by 

the unit of the independent variable(unit on the horizontal axis)  

 Normal lines:  

o Means perpendicular 

o The slope of the normal line is the negative reciprocal of the slope of the tangent line, b/c the normal line 

is perpendicular to the tangent line 

o Follow the same steps that you use for solving tangent line problems but change the slope by making it 

the negative reciprocal of the slope of the tangent line  

                

Chapter 41: graphs of rational functions III; repeated factors 

 For graphing rational functions:  

o Check that there are no holes 

o Determine the zeros 

o Determine the vertical asymptotes (in the denominator) and check if it stays the same or changes sign  

o Create a sign chart 

  Repeated factors: 

o RF with even factor: 

 At zeros it will bounce 

 At vertical asymptotes, the sign does not change across the VA 

o RF with odd power 

 Same as power of 1 

Chapter 42: Quotient Rule 

 Low dee high minus high dee low, over the square of what’s below:    
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Chapter 44: Chain Rule; Alternate Definition of the derivative

 

 Chain Rule: Derivative of the outside, 

keep the inside, times the derivative of 

the inside 

  

Chapter 45: Local Max and Min  

 Step 1: Find the critical Numbers  

 Step 2: 1
st
 Derivative Test  

o Suppose f is continuous at a critical point x0.  

o If f (x) 0 on an open interval extending left from x0 and f (x) 0 on an open interval 

extending right from x0, then f has a relative maximum at x0.  

o If f (x) 0 on an open interval extending left from x0 and f (x) 0 on an open interval 

extending right from x0, then f has a relative minimum at x0.  

o If f (x) has the same sign on both an open interval extending left from x0 and an open 

interval extending right from x0, then f does not have a relative extremum at x0. 

o Relative extrema occur where f’(x) changes sign 

 Step 2: 2
nd

 Derivative Test  

o Suppose that c is a critical point at which f (c)=0, that f (x) exists in a neighborhood of c, 

and that f (c) exists. Then f has a relative maximum value at c if f (c) 0 and a relative 

minimum value at c if f (c) 0. If f (c)=0, the test is not informative. 

Chapter 46: Related-Rates Problems 

 Related Rates Problems: 

o Draw a picture, identify rates, label variables 

o Relate the variables 

o Differentiate to relate the rates 

o Solve for the missing rate 

Chapter 47: Fundamental Theorem of Calculus, Part 1; Riemann Sums; The Definite Integral 
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Chapter 48: Derivatives of Trigonometric Functions  

 

Chapter 49: Concavity and Inflection Points; First and Second derivative Tests  

  1
st
 Derivative Test  

o Suppose f is continuous at a critical point x0.  

o If f (x) 0 on an open interval extending left from x0 and f (x) 0 on an open interval 

extending right from x0, then f has a relative maximum at x0.  

o If f (x) 0 on an open interval extending left from x0 and f (x) 0 on an open interval 

extending right from x0, then f has a relative minimum at x0.  

o If f (x) has the same sign on both an open interval extending left from x0 and an open 

interval extending right from x0, then f does not have a relative extremum at x0. 

o Relative extrema occur where f’(x) changes sign 

 2
nd

 Derivative Test  

o Suppose that c is a critical point at which f (c)=0, that f (x) exists in a neighborhood of c, 

and that f (c) exists. Then f has a relative maximum value at c if f (c) 0 and a relative 

minimum value at c if f (c) 0. If f (c)=0, the test is not informative 

 If the 2
nd

 derivative is positive when x=c , the slope of the graph of function is increasing as the 

x-coordinate increases, and the graph is concave upward at that point 

 If the 2
nd

 derivative is negative when x=c, the slope of the graph of function is decreasing as the 

x-coordinate increases, and the graph is concave downward at that point  

 The 1
st
 derivative tells us whether the slope is positive, negative, or zero ad tells steep the slope if 

if the slope  is not zero 

 A zero value of the 2
nd

 derivative does not necessarily indicate an inflection point. A zero value 

of the 2
nd

 derivative compels us to use the first derivative test 

 Point at which graph changes concavity: inflection point  

Chapter 50: Derivatives of composite functions  

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjytYnsucPRAhXjh1QKHVQvBVsQjRwIBw&url=https://www.pinterest.com/pin/499125571175475861/&bvm=bv.144224172,d.cGw&psig=AFQjCNHyvXAku8iumcWP8AmPPCsmeigYSw&ust=1484545695557390
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjuvZ3u68TRAhXqs1QKHXgqDJ8QjRwIBw&url=http://www.mathwords.com/c/chain_rule.htm&psig=AFQjCNEprTrhDtdllL-ax3dhhILgWrBspA&ust=1484593486086086


 

Chapter 51: Integration by Guessing  

 Indefinite integral exists for every continuous function 

 Integrate by guessing the answer then checking the guess by differentiating it; if the differential 

of the guess is the expression we r trying to integrate, it is the answer; if not , we guess again and 

check the new guess 

Chapter 52: Absolute Max and Min Problems 

 Step 1: Check if the function is continuous on a interval [a,b] 

 Step 2: Find all the critical points of f(x) that are in that interval [a,b] 

 Step 3: Find the end points  

Chapter 54: Velocity and Acceleration; Motion due to gravity 

 http://amazingbasisstudyguides.weebly.com/uploads/3/1/1/0/31109139/big_6_study_guide__edit

ed_.pdf 

 Motion due to gravity 

o Use up as the positive direction and down as the negative direction  

o Positive v(t) and a(t) r upward 

o A(t) due to gravity is negative since the objects released from above the surface of earth 

accelerate downward  

Chapter 57: Properties of Definite Integral 

 

 

Chapter 59: Computing Area; More Numerical 

Integration on a graphing calculator 

 Total area: 
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Chapter 60: area between two curves 

  

  
 Fundamental Theoram of Calculus: 

o  

Chapter 61: Playing games with f, f’ and f” 

 Remember this table  

o f o ↑/↓ o Concave up/down 

o f’ o +/- o ↑/↓ 

o f’’ o  o +/- 

Chapter 62: Work, Distance, Rates 

 Work=force X distance traveled 

 Units: joules 

Chapter 63: Critical Number (Closed Interval) Theorem 

 Extreme Value Theorem: If f is continuous on the closed interval t=[a,b], then f attains a 

maximum value M and a  minimum value m on I  

 Critical Number Theorem: If f is continuous function on a closed interval I and if f attains a max 

or min value at x=c, where c is in I, then either 

o 1. C is an endpoint 

o f’(c) does not exist, or 

o f’(c)=0 

Chapter 64: Derivatives of Inverse Trigonometric Functions 

 

 

 

Chapter 66: u-substitution; Change of variable 
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: 

 

Chapter 67: Areas Involving Functions of y 

 ∫ (𝑟𝑖𝑔ℎ𝑡 𝑓(𝑦) − 𝑙𝑒𝑓𝑡 𝑓(𝑦))𝑑𝑦 𝑦=𝑏 𝑦=𝑎 

Chapter 68: Even and Odd Functions 

 If a function is an odd function, then the same things happen to the graph of the function at equal 

distances to the left and right of the origin 

o f(-x)=-f(x) 

 For any even function f and any value of x in its domain, 

o f(-x)=f(x) 

 Even Functions: 

o For an even function the same things happen to the graph of an even function at equal 

distances to the left and the right of the origin 

 A polynomial function is even if every exponent of x is even and odd if every exponent of x is 

odd (note a constant is x^0 so it’s even) 

Chapter 70: Properties of Limits; Some special limits 

 The limit of a function f as x approaches c is a number, the number that f(x) approaches as x gets 

closer and closer to c 
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