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YOUR ESSENTIAL
GUIDE TO THE 8TH
GRADE MATH
FORMULA SHEET

If you are an 8th-grade
student ,  a  parent
h e l p i n g  w i t h
h o m e w o r k ,  o r  a
teacher  preparing
lesson plans, you know
that math at this level
represents a significant
leap.  I t  is  the  year
when algebra becomes
concrete,  geometry
gains  depth,  and  the
connection  between
numbers  and  the  real
world  strengthens.

Central  to  mastering
this  critical  period  is
the  8th Grade Math
Formula  Sheet.  This
isn't just a collection of
equations; it is a toolkit
that empowers you to
s o l v e  p r o b l e m s
efficiently.
Understanding  how  to
use and interpret these
f o r m u l a s  i s  t h e
difference  between
memorizing  a  list  and
t r u l y  g r a s p i n g
m a t h e m a t i c a l
concepts.  This  guide
breaks  down  every
essential  formula  you
w i l l  e n c o u n t e r ,
explaining  what  each
one is, why it matters,
and  how  to  apply  it
with confidence.

https://app.ardentx.com/
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WHY A FORMULA
SHEET IS A
POWERFUL TOOL

Many students  view a
formula  sheet  as  a
crutch, but in reality, it
is a strategic resource.
It  serves  several  vital
pu rposes  beyond
simply  providing  the
answer. First, it allows
your  working  memory
to  focus  on  problem-
solving strategy rather
than recall  of  obscure
equations.  When  you
are  taking  a  test  or
working  through  a
complex word problem,
the  8th Grade Math
Formula  Sheet  acts
a s  a  s a f e t y  n e t ,
ensuring you have the
correct building blocks.
Second,  repeated
reference to the sheet
bu i l d s  l ong - te rm
memory. The more you
look at the formula for
t h e  v o l u m e  o f  a
cyl inder,  the  more

natural  it  becomes.
Finally, it reinforces the
relationships  between
different  mathematical
ideas.  When  you  see
the  f o rmu la  f o r  a
circle's  circumference
and  its  area  side-by-
s ide ,  you  s ta r t  to
notice  how  they  are
connected through the
constant pi.

KEY GEOMETRIC
FORMULAS: AREA,
VOLUME, AND
SURFACE AREA

Geometry in 8th grade
moves  f rom  bas ic
s h a p e s  t o  m o r e
c o m p l e x  t h r e e -
dimensional  figures.
The formulas you need
to master focus on how
to measure space, both
on  flat  surfaces  and
inside  solid  objects.
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Formulas
for Two-
Dimensio
nal

Figures
You  will  use  these  to
find  the  area  of
common  flat  shapes.
Memorizing  these  is
non-negotiable  for
success.

Circle: Area =
πr² (where r is
the radius).
Remember that
the radius is half
the diameter.
Triangle: Area =
½ bh (where b is
the base and h is
the vertical
height). This
formula is a
building block for

many more
complex shapes.
Parallelogram:
Area = bh
(where b is the
base and h is the
vertical height).
Notice it is
similar to the
triangle formula
but without the
½.
Trapezoid: Area
= ½ (b₁ + b₂)h
(where b₁ and b₂
are the lengths
of the two
parallel bases).
Think of this as
the average of
the bases
multiplied by the
height.

Formulas
for Three-
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Dimensio
nal

Figures
This is  where the 8th
Grade Math Formula
S h e e t  b e c o m e s
indispensable. You will
need  to  calculate  the
volume  (space  inside)
and  su r f ace  a rea
(space  covering  the
outside)  of  common
solids.

Rectangular
Prism (Box):
Volume = lwh
(length x width x
height). Surface
Area = 2lw + 2lh
+ 2wh. This
accounts for all
six faces.
Cylinder:
Volume = πr²h
(area of the base
circle times the
height). Surface

Area = 2πrh +
2πr² (the lateral
area plus the
area of the two
circular bases).
Cone: Volume =
⅓ πr²h. Notice it
is exactly one-
third the volume
of a cylinder.
Sphere: Volume
= ⁴⁄₃ πr³. This is a
classic formula
that often
appears in
advanced
problems.

ALGEBRAIC
FOUNDATIONS:
LINEAR
EQUATIONS AND
FUNCTIONS

Algebra  becomes  the
main  event  in  8 th
grade.  The  formulas
h e r e  a r e  a b o u t
relationships,  rates  of
c h a n g e ,  a n d
representing  real-life
s c e n a r i o s  w i t h
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equations.

The
Slope-
Intercept
Form
The  most  important
algebraic equation you
will  use  is  the  slope-
intercept form: y = mx
+  b.  In  this  formula,
'm'  represents  the
slope, or the steepness
of the line. It tells you
how much 'y' changes
for  every  one-unit
change  in  'x'.  The  'b'
represents  the  y -
intercept, which is the
point  where  the  line
crosses the y-axis. This
formula is your primary
tool for graphing linear
e q u a t i o n s  a n d
understanding  direct
relationships.

Calculatin
g Slope
Sometimes you are not
g i v e n  t h e  s l o p e
directly.  Instead,  you
have  two  points  on  a
line:  (x₁,  y₁)  and  (x₂,
y₂).  To  find  the  slope,
you use the formula: m
= (y₂ - y₁) / (x₂ - x₁).
This  is  often  called
" r i se  over  run . "  A
positive  slope  means
the  line  goes  upward
from  left  to  right.  A
negative  slope  means
it goes downward.

The
Pythagor
ean
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Theorem
No  8th  Grade  Math
Formula  Sheet  is
complete  without  the
Pythagorean  Theorem:
a²  +  b²  =  c² .  Th i s
theorem  applies  only
to  r ight  tr iangles,
w h e r e  ' c '  i s  t h e
h y p o t e n u s e  ( t h e
longest  side,  opposite
the right angle), and 'a'
and  'b'  are  the  two
legs.  This  formula  is
incredibly  useful  not
just in geometry class,
bu t  i n  r ea l -wo r l d
application  like  finding
the  shortest  distance
across  a  rectangular
field or determining the
height  of  a  ladder
leaning against a wall.

Simple
and

Compoun
d Interest
T h e s e  f o r m u l a s
connect  algebra  to
real-world  financial
literacy.

Simple
Interest: I = Prt
(Interest =
Principal x Rate x
Time). This is a
straightforward
linear
relationship.
Total Amount
(Simple): A = P
+ Prt or A = P(1
+ rt). This gives
you the total
money you have
after the interest
is earned.

WORKING WITH
DATA: STATISTICS
AND PROBABILITY

8th-grade  math  also
includes  interpreting
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d a t a  a n d
understanding  chance.
The formulas here are
less  about  calculation
a n d  m o r e  a b o u t
u n d e r s t a n d i n g
distribution.

Measures
of Central
Tendency

Mean: The
average. Sum all
the numbers in a
data set and
divide by the
total number of
values.
Median: The
middle number.
Arrange the data
in order from
least to greatest.
The median is
the value in the
center. If there
are two middle
numbers, find

their average.
Mode: The
number that
appears most
frequently. A
data set can
have one mode,
multiple modes,
or no mode at
all.

Probabilit
y of a
Single
Event
The  basic  probability
formula is: P(event) =
( N u m b e r  o f
favorable outcomes)
/  (Total  number  of
possible  outcomes).
This result is always a
number between 0 and
1.  A  probability  of  0
means  the  event  is
imposs ib le ,  and  a
probability of 1 means
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it is certain.

TIPS FOR
MASTERING YOUR
FORMULA SHEET

Having the 8th Grade
Math Formula Sheet
is  one  thing;  knowing
h o w  t o  u s e  i t
effectively  is  another.
Here  are  actionable
strategies  to  turn  the
sheet into an ally.

Understa
nd, Don't
Just
Memorize
When  you  look  at  a
formula,  ask  yourself:
" W h a t  d o e s  t h i s
f o r m u l a  a c t u a l l y
mean?"  For  example,
i n s t e a d  o f  j u s t
memorizing  that  the
v o l u m e  o f  a
rectangular  prism  is

lwh, visualize that you
are stacking unit cubes
ins ide  a  box .  The
length  tells  you  how
many  cubes  fit  in  a
row, the width tells you
how  many  rows,  and
the  height  tells  you
how many layers. This
c o n c e p t u a l
understanding  makes
the  formula  intuitive.

Practice
Active
Recall
Do  not  just  passively
read the sheet.  Cover
up  one  s ide  of  the
formula  and  try  to
remember  i t  f rom
memory.  Then  check
y o u r s e l f .  T h i s
technique,  known  as
a c t i v e  r e c a l l ,  i s
scientifically  proven  to
strengthen  neural
pathways and improve
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long-term  retention.
Use the formula sheet
to  quiz  yourself  every
day for a week before
a big test.

Translate
Word
Problems
into
Formulas
This is the hardest skill
for  many  students.
When you read a word
problem, train yourself
to  look  for  keywords.
Words  like  "volume,"
"area,"  "surface,"
"distance,"  or  "rate"
are  direct  signals  to
specific  formulas.
U n d e r l i n e  t h e s e
k e y w o r d s  i n  t h e
problem first.  Then,  go
to  your  8th  Grade
Math Formula Sheet

and  write  down  the
formula  you  need.
Finally,  plug  in  the
numbers  f rom  the
problem.  Breaking  it
into these three steps
reduces confusion.

Keep a
Running
Error Log
W h e n  y o u  m i s s  a
problem  in  homework
or  on  a  practice  test,
do  not  just  move  on.
W r i t e  d o w n  t h e
problem,  the  formula
you  attempted,  and
where you went wrong.
Did  you  confuse  the
formula  for  volume
with  the  formula  for
surface area? Did you
forget  to  square  the
radius?  An  error  log
m a k e s  y o u r
weaknesses  visible.
Then,  you  can  target
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your  study  time  on
exactly  the  formulas
you struggle with most.

COMMON
MISTAKES TO
AVOID

Even  with  a  perfect
f o r m u l a  s h e e t ,
s t u d e n t s  m a k e
predictable  errors.
Being  aware  of  these
traps  can  save  you
valuable  points.

Misidentif
ying the
Base and
Height
In the area of a triangle
or  parallelogram,  the
h e i g h t  m u s t  b e
perpendicular (vertical)
to  the  base.  Many
students use a slanted
s ide  length  as  the
height, which gives the

wrong answer.  Always
look for the right angle
indicator or the vertical
measurement.

Forgettin
g Units
When  you  calculate
area, your answer is in
square units (e.g.,  in²,
cm²,  ft²).  When  you
calculate volume, your
answer is in cubic units
(e.g.,  in³,  cm³,  ft³).
Neve r  l eave  you r
a n s w e r  a s  a  b a r e
number.  Including  the
correct unit shows you
understand  what  the
formula  is  measuring.

Mixing Up
Circumfer
ence and



8th Grade Math Formula Sheet 11

11

Area of a
Circle
Both formulas involve π
a n d  t h e  r a d i u s .
Circumference  =  2πr
(the  distance  around
the circle). Area = πr²
(the  space  inside  the
circle). A good trick is
to remember that area
is  always  in  square
units,  so  you  must
square  the  radius.

Algebraic
Distributi
on Errors
When using the surface
area  formula  for  a
prism, do not forget to
distribute the "2" to all
t e r m s  i n s i d e  t h e
parentheses.  If  you
rush,  you  might  only
doub le  one  te rm.

Always  write  out  the
intermediate step: 2(lw
+ lh + wh) = 2lw + 2lh
+ 2wh.

HOW TEACHERS
USE THE FORMULA
SHEET

I t  i s  h e l p f u l  t o
u n d e r s t a n d  t h e
reasoning  behind  the
8th  Grade  Math
Formula  Sheet  from
a n  e d u c a t o r ' s
perspective.  Teachers
provide  these  sheets
because  they  want  to
test  your  abil ity  to
apply  mathematical
concepts, not just your
ability  to  memorize
them.  The  standards
f o r  8 t h  g r a d e
emphasize  problem-
solving, reasoning, and
modeling  real-world
situations.  A  formula
s h e e t  l e v e l s  t h e
playing  field  so  that
the focus is on higher-
o r d e r  t h i n k i n g .
Know ing  th i s  can
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change  your  attitude:
you are not "cheating"
by using the sheet; you
are using a tool exactly
as intended.

REAL-WORLD
APPLICATIONS:
WHERE THESE
FORMULAS SHOW
UP

One of  the best  ways
to motivate yourself to
learn these formulas is
to  see them in action
o u t s i d e  o f  t h e
classroom.

Construction
and DIY: Every
time you
calculate how
much paint you
need to cover a
wall, you are
using area
formulas. When
you fill a pool or
a planter box,
you are using
volume formulas.
Sports and

Fitness: The
trajectory of a
basketball shot
follows a
parabolic curve,
which is modeled
by quadratic
equations.
Calculating the
slope of a
running trail is a
direct application
of the slope
formula.
Finance and
Shopping:
Understanding
simple and
compound
interest is crucial
for comparing
credit cards,
loans, and
savings
accounts. The
Pythagorean
theorem is used
by surveyors and
architects to
ensure buildings
are square.
Technology
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and
Engineering:
Computer
programmers
use coordinate
geometry and
linear equations
to create
graphics and
animations.
Engineers use
volume and
surface area
formulas to
design

everything from
engines to
packaging.

FINAL THOUGHTS
ON USING YOUR
8TH GRADE MATH
FORMULA SHEET

The 8th Grade Math
Formula Sheet  is  far
more  than  a  cheat
sheet for a test. It is a
condensed map of the
key  mathematical
concepts  that  form


