
TOPIC: CURVE SKETCHING
Summary of Curve Sketching

◆ We can use              along with basic graphing knowledge to sketch the graph of    .

EXAMPLE Sketch the graph of                                   .

 
 

EXAMPLE If 𝑦𝑦 = 𝑥𝑥3 and 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑 = 2, find 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑  when 𝑥𝑥 = 4. 

   

    Implicit Diff.      Related Rates Recall New 

 
Intro to Related Rates 

◆ When 2+ related variables are changing w/ time, we use ______-derivatives to see how one affects another.   

● To take the time derivative of EVERY term, use implicit differentiation.  

 

 

   
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Take  
       on both sides using implicit diff. 

2) Isolate the target rate of change 

3) Plug in known values/rates & solve 

  

HOW TO: Solve Related Rates 𝑦𝑦2 + 5𝑥𝑥 = 𝑥𝑥3 
 

𝑑𝑑
𝑑𝑑𝑑𝑑 (𝑦𝑦2 + 5𝑥𝑥 = 𝑥𝑥3) 

2𝑦𝑦 𝒅𝒅𝒅𝒅
𝒅𝒅𝒅𝒅 + 5 = 3𝑥𝑥2 𝒅𝒅𝒅𝒅

𝒅𝒅𝒅𝒅   

𝒅𝒅𝒅𝒅
𝒅𝒅𝒅𝒅 = 3𝑥𝑥2 − 5

2𝑦𝑦  

𝑦𝑦 = 𝑥𝑥3 
 

Determine domain of    : _________

Find           intercepts:

If needed, find asymptotes

 
 

EXAMPLE 
As an ice cube melts, each side changes at −3 cm

min. Find the 

rate of change of the ice cube’s volume when each side is 
0.9 cm. 

 
Real World Application 
◆ Recall: Most related rates problems have shapes that grow (+) or shrink (−).  

● For “real world” problems, we need to determine what shapes are formed & how they change over time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Draw/label a picture of the scenario 

2) Identify eq’n(s) relating ALL variables 

3) Take 𝒅𝒅
𝒅𝒅𝒅𝒅 on both sides using implicit diff. 

4) Isolate the target rate of change 

5) Plug in known values/rates & solve 

 

HOW TO: Solve Related Rates 

_____ 
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1) Draw/label a picture of the scenario 

2) Identify eq’n(s) relating ALL variables 

3) Take 𝒅𝒅
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HOW TO: Solve Related Rates 

_____ 

     
      

     
      

Local Extrema     Use (5a):

Connect points with smooth curve based on 4 - 6

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
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1) Determine domain of 𝑓𝑓: __________ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts:  

 

 

3) If needed, find asymptotes 

4) Symmetry → 

 

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 

 

     

 

  b. Concave up/down → Inf. pts: 𝑓𝑓′′ሺ𝑥𝑥ሻ = 0 / DNE 

 

6) Local Extrema → Use (5a):  

 

 

7) Connect points with smooth curve based on 4-6             

HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′ 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝟎𝟎 𝒇𝒇ሺ𝟎𝟎ሻ = 𝟎𝟎𝟑𝟑 − 𝟑𝟑ሺ𝟎𝟎ሻ𝟐𝟐 + 𝟒𝟒 

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN 

𝑓𝑓′′  

𝑓𝑓ሺ____ሻ =  _____ 

𝑓𝑓ሺ____ሻ = ____ 

+   − 

+      − 

ሺ𝒙𝒙 − 𝟐𝟐ሻ𝟐𝟐ሺ𝒙𝒙 + 𝟏𝟏ሻ = 𝟎𝟎 

ሺ−𝒙𝒙ሻ𝟑𝟑 − 𝟑𝟑ሺ−𝒙𝒙ሻ𝟐𝟐 + 𝟒𝟒 = 

𝒇𝒇′ሺ𝒙𝒙ሻ = 𝟑𝟑𝒙𝒙𝟐𝟐 − 𝟔𝟔𝒙𝒙 = 𝟑𝟑𝒙𝒙ሺ𝒙𝒙 − 𝟐𝟐ሻ → 

𝒇𝒇′′ሺ𝒙𝒙ሻ = 𝟔𝟔𝒙𝒙 − 𝟔𝟔 = 𝟔𝟔ሺ𝒙𝒙 − 𝟏𝟏ሻ → 

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
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Summary of Curve Sketching 
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HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′ 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝟎𝟎 𝒇𝒇ሺ𝟎𝟎ሻ = 𝟎𝟎𝟑𝟑 − 𝟑𝟑ሺ𝟎𝟎ሻ𝟐𝟐 + 𝟒𝟒 

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN 

𝑓𝑓′′  

𝑓𝑓ሺ____ሻ =  _____ 

𝑓𝑓ሺ____ሻ = ____ 

+   − 

+      − 

ሺ𝒙𝒙 − 𝟐𝟐ሻ𝟐𝟐ሺ𝒙𝒙 + 𝟏𝟏ሻ = 𝟎𝟎 

ሺ−𝒙𝒙ሻ𝟑𝟑 − 𝟑𝟑ሺ−𝒙𝒙ሻ𝟐𝟐 + 𝟒𝟒 = 

𝒇𝒇′ሺ𝒙𝒙ሻ = 𝟑𝟑𝒙𝒙𝟐𝟐 − 𝟔𝟔𝒙𝒙 = 𝟑𝟑𝒙𝒙ሺ𝒙𝒙 − 𝟐𝟐ሻ → 

𝒇𝒇′′ሺ𝒙𝒙ሻ = 𝟔𝟔𝒙𝒙 − 𝟔𝟔 = 𝟔𝟔ሺ𝒙𝒙 − 𝟏𝟏ሻ → 

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

BIZ REG 

𝒙𝒙  

𝒚𝒚 
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1) Determine domain of 𝑓𝑓: __________ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts:  

 

 

3) If needed, find asymptotes 

4) Symmetry → 

 

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 

 

     

 

  b. Concave up/down → Inf. pts: 𝑓𝑓′′ሺ𝑥𝑥ሻ = 0 / DNE 

 

6) Local Extrema → Use (5a):  

 

 

7) Connect points with smooth curve based on 4-6             

HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′ 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝟎𝟎 𝒇𝒇ሺ𝟎𝟎ሻ = 𝟎𝟎𝟑𝟑 − 𝟑𝟑ሺ𝟎𝟎ሻ𝟐𝟐 + 𝟒𝟒 

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN 

𝑓𝑓′′  

𝑓𝑓ሺ____ሻ =  _____ 

𝑓𝑓ሺ____ሻ = ____ 

+   − 

+      − 

ሺ𝒙𝒙 − 𝟐𝟐ሻ𝟐𝟐ሺ𝒙𝒙 + 𝟏𝟏ሻ = 𝟎𝟎 

ሺ−𝒙𝒙ሻ𝟑𝟑 − 𝟑𝟑ሺ−𝒙𝒙ሻ𝟐𝟐 + 𝟒𝟒 = 

𝒇𝒇′ሺ𝒙𝒙ሻ = 𝟑𝟑𝒙𝒙𝟐𝟐 − 𝟔𝟔𝒙𝒙 = 𝟑𝟑𝒙𝒙ሺ𝒙𝒙 − 𝟐𝟐ሻ → 

𝒇𝒇′′ሺ𝒙𝒙ሻ = 𝟔𝟔𝒙𝒙 − 𝟔𝟔 = 𝟔𝟔ሺ𝒙𝒙 − 𝟏𝟏ሻ → 

a. Inc/Dec     Find crit. pts:

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
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𝒚𝒚 
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1) Determine domain of 𝑓𝑓: __________ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts:  

 

 

3) If needed, find asymptotes 

4) Symmetry → 

 

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 

 

     

 

  b. Concave up/down → Inf. pts: 𝑓𝑓′′ሺ𝑥𝑥ሻ = 0 / DNE 

 

6) Local Extrema → Use (5a):  

 

 

7) Connect points with smooth curve based on 4-6             

HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′ 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝟎𝟎 𝒇𝒇ሺ𝟎𝟎ሻ = 𝟎𝟎𝟑𝟑 − 𝟑𝟑ሺ𝟎𝟎ሻ𝟐𝟐 + 𝟒𝟒 

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN 

𝑓𝑓′′  

𝑓𝑓ሺ____ሻ =  _____ 

𝑓𝑓ሺ____ሻ = ____ 

+   − 

+      − 

ሺ𝒙𝒙 − 𝟐𝟐ሻ𝟐𝟐ሺ𝒙𝒙 + 𝟏𝟏ሻ = 𝟎𝟎 

ሺ−𝒙𝒙ሻ𝟑𝟑 − 𝟑𝟑ሺ−𝒙𝒙ሻ𝟐𝟐 + 𝟒𝟒 = 

𝒇𝒇′ሺ𝒙𝒙ሻ = 𝟑𝟑𝒙𝒙𝟐𝟐 − 𝟔𝟔𝒙𝒙 = 𝟑𝟑𝒙𝒙ሺ𝒙𝒙 − 𝟐𝟐ሻ → 

𝒇𝒇′′ሺ𝒙𝒙ሻ = 𝟔𝟔𝒙𝒙 − 𝟔𝟔 = 𝟔𝟔ሺ𝒙𝒙 − 𝟏𝟏ሻ → 

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
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1) Determine domain of 𝑓𝑓: __________ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts:  

 

 

3) If needed, find asymptotes 

4) Symmetry → 

 

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 

 

     

 

  b. Concave up/down → Inf. pts: 𝑓𝑓′′ሺ𝑥𝑥ሻ = 0 / DNE 

 

6) Local Extrema → Use (5a):  

 

 

7) Connect points with smooth curve based on 4-6             

HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′ 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝟎𝟎 𝒇𝒇ሺ𝟎𝟎ሻ = 𝟎𝟎𝟑𝟑 − 𝟑𝟑ሺ𝟎𝟎ሻ𝟐𝟐 + 𝟒𝟒 

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN 

𝑓𝑓′′  

𝑓𝑓ሺ____ሻ =  _____ 

𝑓𝑓ሺ____ሻ = ____ 

+   − 

+      − 

ሺ𝒙𝒙 − 𝟐𝟐ሻ𝟐𝟐ሺ𝒙𝒙 + 𝟏𝟏ሻ = 𝟎𝟎 

ሺ−𝒙𝒙ሻ𝟑𝟑 − 𝟑𝟑ሺ−𝒙𝒙ሻ𝟐𝟐 + 𝟒𝟒 = 

𝒇𝒇′ሺ𝒙𝒙ሻ = 𝟑𝟑𝒙𝒙𝟐𝟐 − 𝟔𝟔𝒙𝒙 = 𝟑𝟑𝒙𝒙ሺ𝒙𝒙 − 𝟐𝟐ሻ → 

𝒇𝒇′′ሺ𝒙𝒙ሻ = 𝟔𝟔𝒙𝒙 − 𝟔𝟔 = 𝟔𝟔ሺ𝒙𝒙 − 𝟏𝟏ሻ → 

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
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1) Determine domain of 𝑓𝑓: __________ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts:  

 

 

3) If needed, find asymptotes 

4) Symmetry → 

 

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 

 

     

 

  b. Concave up/down → Inf. pts: 𝑓𝑓′′ሺ𝑥𝑥ሻ = 0 / DNE 

 

6) Local Extrema → Use (5a):  

 

 

7) Connect points with smooth curve based on 4-6             

HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′ 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝟎𝟎 𝒇𝒇ሺ𝟎𝟎ሻ = 𝟎𝟎𝟑𝟑 − 𝟑𝟑ሺ𝟎𝟎ሻ𝟐𝟐 + 𝟒𝟒 

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN 

𝑓𝑓′′  

𝑓𝑓ሺ____ሻ =  _____ 

𝑓𝑓ሺ____ሻ = ____ 

+   − 

+      − 

ሺ𝒙𝒙 − 𝟐𝟐ሻ𝟐𝟐ሺ𝒙𝒙 + 𝟏𝟏ሻ = 𝟎𝟎 

ሺ−𝒙𝒙ሻ𝟑𝟑 − 𝟑𝟑ሺ−𝒙𝒙ሻ𝟐𝟐 + 𝟒𝟒 = 

𝒇𝒇′ሺ𝒙𝒙ሻ = 𝟑𝟑𝒙𝒙𝟐𝟐 − 𝟔𝟔𝒙𝒙 = 𝟑𝟑𝒙𝒙ሺ𝒙𝒙 − 𝟐𝟐ሻ → 

𝒇𝒇′′ሺ𝒙𝒙ሻ = 𝟔𝟔𝒙𝒙 − 𝟔𝟔 = 𝟔𝟔ሺ𝒙𝒙 − 𝟏𝟏ሻ → 



TOPIC: CURVE SKETCHING

EXAMPLE Sketch the graph of                   .

TOPIC: CURVE SKETCHING 
 
  

𝒙𝒙  

𝒚𝒚 

1 2 3 4 5 -5 -4 -2 -1 -3 
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-5 
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-4 

1) Determine domain of 𝑓𝑓: ______ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts: 𝑓𝑓ሺ𝑥𝑥ሻ = 0 & 𝑓𝑓ሺ0ሻ 
3) If needed, find asymptotes 

4) Symmetry → 

  

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 

 

 

 

b. Concave up/down → Inf. pts: 𝑓𝑓′′ሺ𝑥𝑥ሻ = 0 / DNE 

6) Local Extrema → Use (5a):  

 

7) Connect points with smooth curve based on 4-6           

HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′  

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN  

𝑓𝑓′′  

+   − 

+      − 

        EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥−1
𝑥𝑥+2 

 
 

EXAMPLE If 𝑦𝑦 = 𝑥𝑥3 and 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑 = 2, find 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑  when 𝑥𝑥 = 4. 

   

    Implicit Diff.      Related Rates Recall New 

 
Intro to Related Rates 

◆ When 2+ related variables are changing w/ time, we use ______-derivatives to see how one affects another.   

● To take the time derivative of EVERY term, use implicit differentiation.  

 

 

   
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Take  
       on both sides using implicit diff. 

2) Isolate the target rate of change 

3) Plug in known values/rates & solve 

  

HOW TO: Solve Related Rates 𝑦𝑦2 + 5𝑥𝑥 = 𝑥𝑥3 
 

𝑑𝑑
𝑑𝑑𝑑𝑑 (𝑦𝑦2 + 5𝑥𝑥 = 𝑥𝑥3) 

2𝑦𝑦 𝒅𝒅𝒅𝒅
𝒅𝒅𝒅𝒅 + 5 = 3𝑥𝑥2 𝒅𝒅𝒅𝒅

𝒅𝒅𝒅𝒅   

𝒅𝒅𝒅𝒅
𝒅𝒅𝒅𝒅 = 3𝑥𝑥2 − 5

2𝑦𝑦  

𝑦𝑦 = 𝑥𝑥3 
 Determine domain of    : _________

Find           intercepts:

If needed, find asymptotes

 
 

EXAMPLE 
As an ice cube melts, each side changes at −3 cm

min. Find the 

rate of change of the ice cube’s volume when each side is 
0.9 cm. 

 
Real World Application 
◆ Recall: Most related rates problems have shapes that grow (+) or shrink (−).  

● For “real world” problems, we need to determine what shapes are formed & how they change over time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Draw/label a picture of the scenario 

2) Identify eq’n(s) relating ALL variables 

3) Take 𝒅𝒅
𝒅𝒅𝒅𝒅 on both sides using implicit diff. 

4) Isolate the target rate of change 

5) Plug in known values/rates & solve 

 

HOW TO: Solve Related Rates 

_____ 

     
      

     
      

 
 

EXAMPLE 
As an ice cube melts, each side changes at −3 cm

min. Find the 

rate of change of the ice cube’s volume when each side is 
0.9 cm. 

 
Real World Application 
◆ Recall: Most related rates problems have shapes that grow (+) or shrink (−).  

● For “real world” problems, we need to determine what shapes are formed & how they change over time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Draw/label a picture of the scenario 

2) Identify eq’n(s) relating ALL variables 

3) Take 𝒅𝒅
𝒅𝒅𝒅𝒅 on both sides using implicit diff. 

4) Isolate the target rate of change 

5) Plug in known values/rates & solve 

 

HOW TO: Solve Related Rates 

_____ 

     
      

     
      

Local Extrema     Use (5a):

Connect points with smooth curve based on 4 - 6

HOW TO: Sketch Graph of     Using 

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
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1) Determine domain of 𝑓𝑓: __________ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts:  

 

 

3) If needed, find asymptotes 

4) Symmetry → 

 

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 

 

     

 

  b. Concave up/down → Inf. pts: 𝑓𝑓′′ሺ𝑥𝑥ሻ = 0 / DNE 

 

6) Local Extrema → Use (5a):  

 

 

7) Connect points with smooth curve based on 4-6             

HOW TO: Sketch Graph of 𝒇𝒇 Using 𝒇𝒇′ & 𝒇𝒇′′ 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝟎𝟎 𝒇𝒇ሺ𝟎𝟎ሻ = 𝟎𝟎𝟑𝟑 − 𝟑𝟑ሺ𝟎𝟎ሻ𝟐𝟐 + 𝟒𝟒 

𝒇𝒇ሺ−𝒙𝒙ሻ = 𝒇𝒇ሺ𝒙𝒙ሻ     − 𝒇𝒇ሺ𝒙𝒙ሻ 

𝑦𝑦-axis    origin sym. about 

𝒙𝒙 

𝑓𝑓′  

+ to  −, local MAX 

− to  +, local MIN 

𝑓𝑓′′  

𝑓𝑓ሺ____ሻ =  _____ 

𝑓𝑓ሺ____ሻ = ____ 

+   − 

+      − 

ሺ𝒙𝒙 − 𝟐𝟐ሻ𝟐𝟐ሺ𝒙𝒙 + 𝟏𝟏ሻ = 𝟎𝟎 

ሺ−𝒙𝒙ሻ𝟑𝟑 − 𝟑𝟑ሺ−𝒙𝒙ሻ𝟐𝟐 + 𝟒𝟒 = 

𝒇𝒇′ሺ𝒙𝒙ሻ = 𝟑𝟑𝒙𝒙𝟐𝟐 − 𝟔𝟔𝒙𝒙 = 𝟑𝟑𝒙𝒙ሺ𝒙𝒙 − 𝟐𝟐ሻ → 

𝒇𝒇′′ሺ𝒙𝒙ሻ = 𝟔𝟔𝒙𝒙 − 𝟔𝟔 = 𝟔𝟔ሺ𝒙𝒙 − 𝟏𝟏ሻ → 

 EXAMPLE Sketch the graph of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 3𝑥𝑥2 + 4 

 
Summary of Curve Sketching 

◆ We can use 𝑓𝑓′ & 𝑓𝑓′′ along with basic graphing knowledge to sketch the graph of 𝑓𝑓.  
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1) Determine domain of 𝑓𝑓: __________ 

2) Find 𝑥𝑥 & 𝑦𝑦 intercepts:  

 

 

3) If needed, find asymptotes 

4) Symmetry → 

 

5) a. Inc/Dec → Find crit. pts: 𝑓𝑓′ሺ𝑥𝑥ሻ = 0 / DNE 
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EXAMPLE If 𝑦𝑦 = 𝑥𝑥3 and 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑 = 2, find 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑  when 𝑥𝑥 = 4. 

   

    Implicit Diff.      Related Rates Recall New 

 
Intro to Related Rates 

◆ When 2+ related variables are changing w/ time, we use ______-derivatives to see how one affects another.   

● To take the time derivative of EVERY term, use implicit differentiation.  

 

 

   
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Take  
       on both sides using implicit diff. 

2) Isolate the target rate of change 

3) Plug in known values/rates & solve 
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As an ice cube melts, each side changes at −3 cm

min. Find the 

rate of change of the ice cube’s volume when each side is 
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Real World Application 
◆ Recall: Most related rates problems have shapes that grow (+) or shrink (−).  
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