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Piecewise Functions 

Piecewise Functions Basics 

A piecewise function is made up of several functions, defined over different intervals of the domain, 
creating “pieces”.   

• The graph of a piecewise function is determined by the different functions that are elements of 
the piecewise function 

• Domain: varies (look at the function to determine) 

• Range: varies (look at a sketch to determine) 

Sketching a Piecewise Function 

Sketch each piece of the piecewise function over the stated domain (it helps to determine the y values 
of the minimum and maximum x value, as well as any asymptotes or vertices) 

Ex: Sketch the following piecewise function and determine its domain and range.   

 𝑓(𝑥) = {

4𝑥 − 8                       − ∞ ≤ 𝑥 ≤ 2

√𝑥 − 2                           2 ≤ 𝑥 ≤ 11
4

3
|14 − 𝑥| − 1            11 ≤ 𝑥 ≤ 15

 

𝒚 = 𝟒𝒙 − 𝟖 
This is a line with an initial value of -8 and a slope of 4.   
The line begins at 𝑥 = −∞ 
The line must pass through the point (0 − 8)  
The endpoint of the line is when 𝑥 = 2.  Solve for y when 
𝑥 = 2 

𝑦 = 4(2) − 8 
𝑦 = 0 

The line ends at the point (2, 0) 
 

𝒚 = √𝒙 − 𝟐 
This is a square root function where a and b are both 
positive 
The function begins at 𝑥 = 2, so solve for y when 𝑥 = 2 

𝑦 = √2 − 2 
𝑦 = 0 

The function begins at (2, 0) 
The function ends at 𝑥 = 11 so solve for y when 𝑥 = 11 

𝑦 = √11 − 2 
𝑦 = 3 

The function ends at (11, 3) 

𝒚 =
𝟒

𝟑
|𝟏𝟒 − 𝒙| − 𝟏 

This is an absolute value function where a is 
positive 
The function has a vertex at (14, -1) which is 
within the domain, so that is a point on the 
graph.  
The function begins at 𝑥 = 11 so solve for y 
when 𝑥 = 11 

𝑦 =
4

3
|14 − 11| − 1 

𝑦 = 3 
So the function begins at (11, 3) 
The function ends at 𝑥 = 15 so solve for y 
when 𝑥 = 15 

𝑦 =
4

3
|14 − 15| − 1 

𝑦 =
1

3
 

 

 

 

 

 

Domain: ]−∞, 15] 

Range: ]−∞, 3] 
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Solving Piecewise Functions 

To solve for y given x, check the domain of each piece and use the correct rule. 

To solve for x given y, solve using each piece of the function and then check the solution to see if the x 

value falls in the given domain for the piece used (a sketch can help). 

 

Ex: Given the piecewise function below   

 𝑓(𝑥) = {

4𝑥 − 8                       − ∞ ≤ 𝑥 ≤ 2

√𝑥 − 2                           2 ≤ 𝑥 < 11
4

3
|14 − 𝑥| − 1            11 ≤ 𝑥 ≤ 15

 

 

 

 

 

 

a) Solve for 𝑓(8) 

We know 𝑥 = 8 so we use 𝑦 = √𝑥 − 2  

𝑦 = √𝑥 − 2 

𝑦 = √8 − 2 

𝑦 = √6 = 2.4495 

 

 

b) Solve for 𝑥 when 𝑦 = 3 

Using 𝑦 = 4𝑥 − 8 
𝑦 = 4𝑥 − 8 
3 = 4𝑥 − 8 
11 = 4𝑥 
11

4
= 𝑥 

𝑥 = 2.75 
 
But 2.75 is not within the 
domain for this piece, so it is 
not a solution. 

Using 𝑦 = √𝑥 − 2 

𝑦 = √𝑥 − 2 

3 = √𝑥 − 2 
9 = 𝑥 − 2 
11 = 𝑥 

 
But 11 is not within the 
domain for this piece, so it is 
not a solution. 

Using 𝑦 =
4

3
|14 − 𝑥| − 1 

𝑦 =
4

3
|14 − 𝑥| − 1 

3 =
4

3
|14 − 𝑥| − 1 

4 =
4

3
|14 − 𝑥| 

3 = |14 − 𝑥| 
3 = 14 − 𝑥 𝑜𝑟 − 3 = 14 − 𝑥 

𝑥 = 11 𝑜𝑟 𝑥 = 17 
Only 𝑥 = 11 is within the 
domain, so the solution is 
 𝑥 = 11 
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Solving Piecewise Inequalities 

To solve an inequality: solve using each piece of the function and then check the solution to see if the x 

value falls in the given domain for the piece used (a sketch can help). 

 

Ex: Given the piecewise function below, determine when 𝑓(𝑥) ≥ 3 

𝑓(𝑥) = {

3𝑥                                        − ∞ ≤ 𝑥 ≤ 2
−2|𝑥 − 2| + 6                          2 ≤ 𝑥 ≤ 6

3√𝑥 − 6 − 2                             6 ≤ 𝑥 ≤ ∞

 

Sketch the function: 

 

𝒚 = 𝟑𝒙 
3 = 3𝑥 
1 = 𝑥 

 
This is a solution. 

𝒚 = −𝟐|𝒙 − 𝟐| + 𝟔 
3 = −2|𝑥 − 2| + 6 

3

2
= |𝑥 − 2| 

𝑥 − 2 =
3

2
  𝑜𝑟 𝑥 − 2 = −

3

2
 

 

𝑥 =
7

2
= 3.5       𝑜𝑟     𝑥 =

1

2
= 0.5 

           This is a solution                This is not a solution 

𝒚 = 𝟑√𝒙 − 𝟔 − 𝟐 

3 = 3√𝑥 − 6 − 2 
5

3
= √𝑥 − 6 

25

9
= 𝑥 − 6 

𝑥 =
79

9
= 8.7778 

This is a solution 

 

∴ 𝒇(𝒙) ≥ 𝟑 𝒐𝒗𝒆𝒓 [𝟏,
𝟕

𝟐
] ∪ [

𝟕𝟗

𝟗
,+∞[ 
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Putting the Pieces Together 

Calvin the chipmunk is being chased by his brother Isidore, according to the piecewise function shown 

below.   

 

𝑓(𝑥) =

{
 
 

 
 

𝑝

𝑥 + 2
+ 2                  0 ≤ 𝑥 ≤ 6

𝑞√𝑥 − ℎ1 + 𝑘1          6 ≤ 𝑥 ≤ 15

𝑟(𝑥 − 15)2 + 𝑘2       15 ≤ 𝑥 ≤ 21

𝑠|𝑥 − 22| + 12          21 ≤ 𝑥 ≤ ? 

 

 

 

 

Isidore catches Calvin at point E.  How long does it take for Isidore to catch Calvin? 

Step 1: Determine p (using point A) 

𝑦 =
𝑝

𝑥 + 2
+ 2 

 

6 =
𝑝

2 + 2
+ 2 

 

4 =
𝑝

4
 

𝑝 = 16 

𝑦 =
16

𝑥 + 2
+ 2 

 
Step 2: Determine (ℎ1, 𝑘1), which 
is the vertex of the second 
function, so ℎ1 = 6 

𝑦 =
16

𝑥 + 2
+ 2 

 

𝑦 =
16

6 + 2
+ 2 

 

𝑦 =
16

8
+ 2 

 
𝑦 = 4 

 
(ℎ1, 𝑘1) = (6, 4) 

Step 3: Determine q (using point B) 

𝑦 = 𝑞√𝑥 − 6 + 4 

0 = 𝑞√10 − 6 + 4 
−4 = 2𝑞 
𝑞 = −2 

𝑦 = −2√𝑥 − 6 + 4 
 
Step 4: Determine 𝑘2 

𝑦 = −2√15 − 6 + 4 

𝑦 = −2√9 + 4 
𝑦 = −2 

 
Step 5: Determine r (using point C) 

𝑦 = 𝑟(𝑥 − 15)2 − 2 
0.5 = 𝑟(18 − 15)2 − 2 

2.5 = 𝑟(3)2 

𝑟 =
2.5

9
=
5

18
 

 

Step 6: determine y when 𝑥 = 21 

𝑦 =
5

18
(𝑥 − 15)2 − 2 

𝑦 =
5

18
(21 − 15)2 − 2 

𝑦 =
5

18
(6)2 − 2 

𝑦 = 8 
So the unlabeled point is (21, 8) 
 
Step 7:determine s  

𝑦 = 𝑠|𝑥 − 22| + 12 
8 = 𝑠|21 − 22| + 12 

−4 = 𝑠|−1| 
−4 = 𝑠 

Step 8: Solve for 𝑦 = 0 
0 = −4|𝑥 − 22| + 12 

3 = |𝑥 − 22| 
𝑥 − 22 = 3  𝑜𝑟  𝑥 − 22 = −3 

𝑥 = 25  𝑜𝑟  𝑥 = 19 
 
𝑋 = 25 is a solution (𝑥 = 19 is not) 
 
 
 
 

 

∴ 𝐼𝑡 𝑡𝑎𝑘𝑒𝑠 25 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑓𝑜𝑟 𝐼𝑠𝑖𝑑𝑜𝑟𝑒 𝑡𝑜 𝑐𝑎𝑡𝑐ℎ 𝐶𝑎𝑙𝑣𝑖𝑛 


