
TOPIC: STEMPLOTS (STEM AND LEAF PLOTS)
Intro to Stemplots ("Stem-and-Leaf")

◆ Stemplots display quantitative data by showing BOTH _________ and specific _________ in the dataset.

EXAMPLE
The data below lists the amount of weekly time (in minutes) students report studying for their exam. 
Construct a stemplot.

New Stemplots HOW TO: Create Stemplots

 
 

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 
 

 
 

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 

_____ 

     
      

     
      

Write the data in increasing order

Draw a vertical line

For each value:

Underline all but rightmost digit (leaf)

EXAMPLE A cylindrical tank of radius 4 𝑓𝑓𝑓𝑓 and a height of 12 𝑓𝑓𝑓𝑓 is 8 𝑓𝑓𝑓𝑓 full of oil that weighs 57 𝑙𝑙𝑙𝑙/𝑓𝑓𝑓𝑓3 .  
Set up the integral to find the work required to pump the oil to the top of the tank.  

 
Pumping Liquids 
◆ Recall: Work done by lifting an object relies on its weight and the distance it is lifted.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
◆ The cross-sectional area function will change depending on the shape of the tank. 
 

 

Pumping Liquids New 

(final height) 

𝑊𝑊 = ∫ (𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 ∗ 𝒂𝒂𝒂𝒂𝒅𝒅𝒂𝒂 ∗ 𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒂𝒂𝒅𝒅𝒅𝒅𝒅𝒅) 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
 

(𝑓𝑓𝑓𝑓) 

(𝑓𝑓𝑓𝑓) 

𝑊𝑊 = ∫ 𝐹𝐹(𝑥𝑥) 𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

Density: 

Area: 

Distance: 

 
 
 

𝑊𝑊 = ∫ _________________________________  𝑑𝑑𝑑𝑑
____

____
 

1) Sketch picture of tank/liquid 

2) Find density of the liquid: 

    if in 𝑙𝑙𝑙𝑙/𝑓𝑓𝑓𝑓3, plug in directly  

    if in 𝑘𝑘𝑘𝑘/𝑚𝑚3, multiply by ______ first 

3) Find area of cross-section (fcn w.r.t. 𝑑𝑑) 

4) Find distance fcn:  ______ − 𝑑𝑑 

5) Determine bounds: 

    lower = bottom of tank (usually ___ )  

    upper = top layer of liquid  

6) Integrate w.r.t. 𝑑𝑑 

HOW TO: Solve Pumping Problems 

(tank top) 

(liquid level) 

(bottom) 

(radius) 

Put leaf in right column next to stem

and list stems in left column

Weekly Study Time (mins)

20 31 33 35 40 42 45 45 50 56 65 67 105

 EXAMPLE 
The data below lists the amount of weekly time (in minutes) students report studying for their exam. 
Construct a stemplot. 

STEMPLOTS (STEM AND LEAF PLOTS) 
Intro to Stemplots (“Stem-and-Leaf”) 

◆ Stemplots display quantitative data by showing BOTH ________ and specific _________ in the dataset. 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

Stemplots New 

1) Write the data in increasing order  
2) Draw a vertical line 

For each value: 

3) Underline all but rightmost digit (leaf) 
    and list stems in left column 

4) Put leaf in right column next to stem    

HOW TO: Create Stemplots 

“Stem” “Leaf” 

20  =     |    
 105 =     |    

Weekly Study Time (mins)  

20 31 33 35 40 42 45 45 50 56 65 67 105 
 

PRACTICE A stemplot contains the row 2|0024555789. List the data points displayed in this row.



TOPIC: STEMPLOTS (STEM AND LEAF PLOTS)

Class A What are the highest and lowest scores in 

each class?

Class B 

EXAMPLE The test scores of two classes are shown in the stemplots below. Use the data to answer the questions.

 

EXAMPLE The test scores of two classes are shown in the stemplots below. Use the data to answer the questions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(𝑨𝑨) 

(𝑩𝑩) If students scoring between a 70-79 
get a C, which class has more 
students with a C? 

What are the highest and lowest 
scores in each class? 
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Class B Class A 

(𝑪𝑪) Compare the distributions of test 
scores between classes.  What do 
you notice? 

 

EXAMPLE The test scores of two classes are shown in the stemplots below. Use the data to answer the questions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(𝑨𝑨) 

(𝑩𝑩) If students scoring between a 70-79 
get a C, which class has more 
students with a C? 

What are the highest and lowest 
scores in each class? 
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Class B Class A 

(𝑪𝑪) Compare the distributions of test 
scores between classes.  What do 
you notice? 
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Compare the distributions of test scores 

between classes. What do you notice?

If students scoring between a 70-79 get a C, 

which class has more students with a C?


