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UNDERSTANDING
PIECEWISE
FUNCTIONS: A
COMPLETE GUIDE
WITH PROBLEMS
AND ANSWERS

Piecewise functions are
a m o n g  t h e  m o s t
practical  and  versatile
tools  in  algebra  and
calculus.  They  allow
m a t h e m a t i c i a n s ,
engineers,  and  data
scientists  to  model
situations  where  a
single  formula  simply
will  not  work.  Instead
of forcing one equation

to  describe  an  entire
scenario,  a  piecewise
function  breaks  the
domain  into  distinct
intervals and applies a
different  rule  to  each.
This  article  offers  a
thorough exploration of
piecewise  functions,
from  foundat ional
definitions to advanced
p r o b l e m - s o l v i n g .
Whether  you  are  a
student  preparing  for
a n  e x a m  o r  a
professional  refreshing
your  skills,  working
through  piecewise
functions problems and
answers  will  deepen
your  understanding
a n d  b o o s t  y o u r
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confidence.

WHAT IS A
PIECEWISE
FUNCTION?

A piecewise function is
a  function  defined  by
multiple  sub-functions,
each  applying  to  a
specific  interval  of  the
domain.  The  notation
usually  appears  as  a
l a r g e  l e f t  b r a c e
grouping  the  different
expressions  with  their
c o r r e s p o n d i n g
c o n d i t i o n s .  F o r
example:
f(x) =
{ x² if x < 0
{ 2x + 1 if 0 ≤ x < 3
{ 9 if x ≥ 3
Each line represents a
"piece" of the function.
The  domain  of  the
overall  function  is  the
union  of  all  intervals,
and  the  range  is  the
comb ined  ou tpu t
values  f rom  every
p iece .  Mas te r i ng

piecewise  functions
problems and answers
starts  with  being  able
to  read  and  interpret
this notation quickly.

WHY ARE
PIECEWISE
FUNCTIONS
IMPORTANT?

Piecewise  functions
appear  everywhere.
Tax brackets use them:
your tax rate changes
once  your  income
p a s s e s  c e r t a i n
thresholds.  Shipping
costs often depend on
weight ranges. Cellular
data  p lans  charge
differently  based  on
u s a g e .  E v e n  t h e
a b s o l u t e  v a l u e
funct ion ,  |x | ,  i s  a
piecewise  function:  it
equals  x  when x  ≥ 0
and  -x  when  x  <  0.
When  you  practice
piecewise  functions
problems and answers,
you are  building skills
that transfer directly to
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real-world  quantitative
reasoning.

HOW TO EVALUATE
A PIECEWISE
FUNCTION

Evaluating a piecewise
f u n c t i o n  i s
straightforward  once
you  understand  the
condit ions.  Fol low
these  steps:

Identify the1.
input value.
Look at the x-
value you need
to evaluate.
Find the2.
correct
interval.
Determine which
condition the x-
value satisfies.
Use the3.
corresponding
expression.
Plug the x-value
into the sub-
function for that
interval.
Simplify.4.

Compute the
result.

Example
Problem
1:
Evaluatio
n
Consider the piecewise
function:
f(x) = { 3x - 2 if x < 1
{ x² + 1 if 1 ≤ x ≤ 4
{ 10 if x > 4
Evaluate  f(-2),  f(1),
f(3),  and  f(5).
Answer:
f(-2): Since -2 < 1, use
3x - 2. 3(-2) - 2 = -6 - 2
= -8.
f(1): Since 1 ≤ 1 ≤ 4,
use x² + 1. 1² + 1 = 2.
f(3): Since 1 ≤ 3 ≤ 4,
use x² + 1. 3² + 1 = 9
+ 1 = 10.
f(5): Since 5 > 4, use
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10. f(5) = 10.
This simple exercise is
the  foundation  for
m o r e  c o m p l e x
piecewise  functions
problems and answers
later on.

GRAPHING
PIECEWISE
FUNCTIONS

Graphing  a  piecewise
funct ion  requ i res
plotting  each  piece
only  over  its  specified
interval.  Pay  close
attention to endpoints:
use a closed circle (●)
when  the  po in t  i s
included and  an  open
circle  (○)  when  it  is
excluded.  This  visual
representation  helps
you  check  continuity
a n d  u n d e r s t a n d
behavior.

Example

Problem
2:
Graphing
Graph the function:
g(x) = { -x + 2 if x ≤ 1
{ x - 1 if x > 1
S t e p - b y - s t e p
solution:
For x ≤ 1, plot the line
y = -x + 2. At x = 1, y
= 1. Use a closed circle
a t  (1 ,1 ) .  The  l i ne
continues  leftward.
For x > 1, plot the line
y = x - 1. At x = 1, y =
0, but since x > 1, use
an open circle at (1,0).
The  l ine  continues
rightward.
N o t i c e  t h e  j u m p
discontinuity at x = 1:
the  function  jumps
from  1  to  0.  This  is
common  in  piecewise
functions problems and
answers, as many real-
world scenarios involve
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sudden changes.

FINDING DOMAIN
AND RANGE OF
PIECEWISE
FUNCTIONS

T h e  d o m a i n  o f  a
piecewise  function  is
t h e  u n i o n  o f  a l l
intervals  for  which  a
piece  is  defined.  The
range is the set of all
possible output values,
which  you  find  by
examining each piece's
output over its interval.

Example
Problem
3:
Domain
and

Range
Find  the  domain  and
range of:
h(x) = { 2 if x < 0
{ x if 0 ≤ x < 2
{ 4 - x if 2 ≤ x ≤ 4
Answer:
Domain:  Al l  x  from
negative  infinity  up  to
4, inclusive at 4. Write
as (-∞, 4].
Range :  Fo r  x  <  0 ,
output is always 2. For
0  ≤  x  <  2 ,  o u t p u t
ranges  from 0  to  just
below 2. For 2 ≤ x ≤ 4,
output  ranges  from  2
down  to  0 .  So  the
combined range is  [0,
2 ]  ∪  { 2 } .  T h i s
simplifies  to  [0,  2]
s ince  2  i s  a l ready
included. The range is
[0, 2].
This problem illustrates
w h y  p r a c t i c i n g  a
variety  of  piecewise
functions problems and
answers is essential for
mastering domain and
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range analysis.

CONTINUITY OF
PIECEWISE
FUNCTIONS

A piecewise function is
c o n t i n u o u s  a t  a
boundary if the output
values  from  the  left
and right pieces match
at the boundary point.
If  they  do  not  match,
the  funct ion  has  a
jump  discontinuity.  To
check  cont inu i ty ,
evaluate  the  left-hand
limit,  the  right-hand
limit,  and the function
value at the boundary.
If  all  three  are  equal,
t h e  f u n c t i o n  i s
continuous  at  that
point.

Example
Problem

4:
Continuit
y
Determine whether the
following  function  is
continuous  at  x  =  2:
k(x) = { 3x - 1 if x < 2
{ 2x + 1 if x ≥ 2
Answer:
Left-hand  limit  as  x
approaches 2: 3(2) - 1
= 5.
Right-hand  limit  as  x
a p p r o a c h e s  2
(approaching from the
right, but for the piece
defined  at  x  =  2  we
use the second piece):
2(2) + 1 = 5.
Function value at x =
2: k(2) = 2(2) + 1 = 5.
All  three  equal  5,  so
k(x) is continuous at x
= 2.
Continuity analysis is a
common  theme  in
advanced  piecewise
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functions problems and
answers,  especially  in
calculus preparation.

WRITING
PIECEWISE
FUNCTIONS FROM
GRAPHS

Sometimes  you  are
given  a  graph  and
m u s t  w r i t e  t h e
algebraic  definition.
Identify  the  intervals,
determine the equation
for each segment, and
n o t e  w h e t h e r
endpoints are included
or excluded.

Example
Problem
5: From
Graph to

Function
A  g r a p h  s h o w s  a
horizontal line at y = 3
from x = -∞ to x = 0
(including x = 0), then
a  l ine  with  s lope  2
passing  through  (0,3)
and (2,7) for 0 < x ≤ 2,
and  finally  a  horizontal
line at y = 7 for x > 2.
Answer:
Piece 1: f(x) = 3 for x ≤
0.
Piece 2: f(x) = 2x + 3
for 0 < x ≤ 2.
Piece 3: f(x) = 7 for x >
2.
P r a c t i c i n g  t h e s e
reverse-engineering
tasks  is  exce l lent
t r a i n i n g .  M a n y
piecewise  functions
problems and answers
in textbooks ask you to
go  back  and  fo r th
between graphical and
algebraic forms.

REAL-WORLD



8

8 Piecewise Functions Problems And
Answers

2026-01-04

APPLICATIONS OF
PIECEWISE

FUNCTIONS

Piecewise  functions
model  countless  real
phenomena.  Here  are
t h r e e  c o m m o n
appl icat ions  w i th
sample  problems.

Applicatio
n 1: Tax
Brackets
Suppose income tax is
10%  on  the  first
$ 1 0 , 0 0 0 ,  1 5 %  o n
i n c o m e  b e t w e e n
$10,001  and  $40,000,
and  25%  on  income
above $40,000. Write a
piecewise function T(x)
for tax owed on income
x.
Answer:
T(x) = { 0.10x if 0 ≤ x
≤ 10000
{  1000  +  0 .15 (x  -

10000) if 10000 < x ≤
40000
{  5500  +  0 .25 (x  -
40000) if x > 40000
This is one of the most
practical  piecewise
functions problems and
answers  you  will  ever
see, directly applicable
to personal finance.

Applicatio
n 2:
Shipping
Costs
A  shipping  company
c h a r g e s  $ 5  f o r
packages  up  to  1  kg,
$ 8  f o r  p a c k a g e s
between 1 kg and 5 kg,
and $12 for  packages
over 5 kg up to 10 kg.
Write the cost function
C(w)  for  weight  w  in
k i l o g r a m s .  N o
packages  over  10  kg
are accepted.
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Answer:
C(w) = { 5 if 0 < w ≤ 1
{ 8 if 1 < w ≤ 5
{ 12 if 5 < w ≤ 10

Applicatio
n 3:
Water Bill
A  city  charges  a  flat
$20 fee plus $0.02 per
gallon  for  the  first  500
gallons, then $0.01 per
g a l l o n  f o r  a n y
addit ional  gal lons
beyond 500. Write the
water bill function B(g)
for g gallons.
Answer:
B(g) = { 20 + 0.02g if
0 ≤ g ≤ 500
{ 30 + 0.01(g - 500) if
g > 500
Notice the flat  fee plus
the  first-tier  charge  at
the  boundary:  20  +
0.02(500) = 30, which
becomes the  base for
the second tier.

COMMON
MISTAKES WHEN
SOLVING
PIECEWISE
FUNCTION
PROBLEMS

Avoid  these  frequent
errors  as  you  work
through  piecewise
functions problems and
answers.

Using the
wrong piece.
Always double-
check which
condition your x-
value satisfies.
Write it down if
needed.
Misinterpreting
inequalities.
Pay attention to
≤ versus <. An
endpoint
included in one
piece is excluded
from the
adjacent piece
(unless the
function is
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continuous).
Forgetting to
check domain
boundaries.
The function may
not be defined
for some x-
values. Always
verify that your
input lies within
the overall
domain.
Graphing
without
checking
endpoints. Use
open and closed
circles correctly.
This small detail
changes the
function.
Assuming
continuity.
Many piecewise
functions have
jumps. Always
check boundaries
separately.

INTERMEDIATE
AND ADVANCED

PROBLEMS

For  readers  ready  to
push further,  here are
more  cha l leng ing
piecewise  functions
problems and answers
that  combine  multiple
skills.

Problem
6:
Composit
e
Piecewise
Function
Let f(x) = { x + 1 if x <
0
{ 2x if x ≥ 0
and g(x) = { -x if x < 1
{ x² if x ≥ 1
Find (f ∘ g)(-1) and (g ∘
f)(2).
Answer:
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First ,  ( f  ∘  g)( -1)  =
f(g(-1)). g(-1): since -1
< 1, g(-1) = -(-1) = 1.
Now f(1): since 1 ≥ 0,
f(1) = 2(1) = 2. So (f ∘
g)(-1) = 2.

Second,  (g  ∘  f)(2)  =
g(f(2)). f(2): since 2 ≥
0, f(2) = 2(2) = 4. g(4):
since 4 ≥ 1, g(4) = 4²
= 16. So


