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MASTERING ACID-
BASE CHEMISTRY:
A COMPLETE
GUIDE TO THE
CHEMISTRY PH
AND POH
CALCULATIONS
WORKSHEET

When  you  first
encounter  acid-base
c h e m i s t r y ,  t h e
concepts  of  pH  and
p O H  c a n  s e e m
abstract.  Yet,  these
values are at the heart
o f  unders tand ing
everything  from  the
acidity  of  lemon  juice

to  the  alkal inity  of
household  cleaners.
Fo r  s tuden t s  and
educators  alike,  the
Chemistry  Ph  And
Poh  Calculations
Worksheet  is  one  of
the most effective tools
for  internalizing  these
essential  calculations.
This  guide  provides  a
thorough  walkthrough
o f  p H  a n d  p O H
calculations,  explains
the  core  relationships,
offers  step-by-step
p r o b l e m - s o l v i n g
s t r a t e g i e s ,  a n d
includes  pract ical
worksheet examples to
h e l p  y o u  g a i n
confidence  and
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mastery.

UNDERSTANDING
PH AND POH: THE
FOUNDATIONS

Before diving into any
Chemistry  Ph  And
Poh  Calculations
Worksheet ,  i t  i s
crucial  to  understand
w h a t  p H  a n d  p O H
actually represent. The
term  pH  stands  for
" p o t e n t i a l  o f
hydrogen . "  I t  i s  a
logarithmic scale used
to specify the acidity or
basicity of an aqueous
solution. Similarly, pOH
r e p r e s e n t s  t h e
potential  of  hydroxide
ions.  Together,  they
provide  a  complete
picture  of  the  acid-
base  balance  in  any
solution.

The pH

Scale
The pH scale typically
runs from 0 to 14. A pH
of  7  is  cons idered
neutral at 25°C. Values
b e l o w  7  i n d i c a t e
acidity,  with  lower
values  representing
stronger  acids.  Values
a b o v e  7  i n d i c a t e
basicity,  with  higher
values  representing
s t r o n g e r  b a s e s .
Because  the  scale  is
logar i thmic ,  each
whole  number  change
represents  a  tenfold
change in hydrogen ion
concentration.

The pOH
Scale
The pOH scale mirrors
the  pH  scale  but  is
based on hydroxide ion
concentration.  A  pOH
of  7  is  neutral,  lower
v a l u e s  i n d i c a t e
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basicity,  and  higher
values indicate acidity.
The  two  scales  are
intimately  connected,
and a solid Chemistry
P h  A n d  P o h
C a l c u l a t i o n s
Worksheet will always
r e i n f o r c e  t h i s
relationship.

THE ESSENTIAL
FORMULAS FOR PH
AND POH
CALCULATIONS

Every  Chemistry  Ph
A n d  P o h
C a l c u l a t i o n s
Worksheet relies on a
few  fundamenta l
formulas.  Memorizing
these  is  the  first  step
to  success.  Here  are
the key equations you
must know:

pH Formula: pH
= -log[H⁺] where
[H⁺] is the molar
concentration of
hydrogen ions.
pOH Formula:

pOH = -log[OH⁻]
where [OH⁻] is
the molar
concentration of
hydroxide ions.
The pH-pOH
Relationship:
pH + pOH = 14
(at 25°C). This is
the most
important
relationship to
remember.
Calculating
[H⁺] from pH:
[H⁺] = 10-pH

Calculating
[OH⁻] from
pOH: [OH⁻] =
10-pOH

The Ion
Product of
Water: Kw =
[H⁺][OH⁻] = 1.0
× 10-14 (at 25°C).

When working through
a Chemistry Ph And
Poh  Calculations
Worksheet ,  keep
these formulas visible.
They are your roadmap
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for solving almost any
p r o b l e m  y o u  w i l l
encounter.

STEP-BY-STEP:
HOW TO WORK
THROUGH A
CHEMISTRY PH
AND POH
CALCULATIONS
WORKSHEET

A  typical  Chemistry
P h  A n d  P o h
C a l c u l a t i o n s
W o r k s h e e t  w i l l
present  a  series  of
problems  that  require
you to  move between
pH,  pOH,  [H⁺],  and
[OH⁻].  The  key  is  to
a p p r o a c h  e a c h
p r o b l e m
systematically.  Below
is  a  general  strategy
that  works  for  most
worksheet problems.

Step 1:

Identify
What Is
Given
Read  the  prob lem
careful ly .  Are  you
g i v e n  t h e
concen t ra t i on  o f
h y d r o g e n  i o n s ?
Hydroxide  ions?  The
pH  value?  The  pOH
v a l u e ?  C i r c l e  o r
highlight  the  known
v a l u e .  T h i s  w i l l
d e t e r m i n e  y o u r
starting  point.

Step 2:
Determin
e What Is
Being
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Asked
Are  you  asked  to  find
pH? pOH? [H⁺]? [OH⁻]?
Knowing  your  target
will  help  you  choose
the  correct  formula
path.

Step 3:
Choose
Your Path
Use  the  formulas  to
move from the known
value  to  the  unknown
value. There are often
multiple ways to arrive
at  the  same  answer.
For example, if you are
given [H⁺] and need to
find  pOH,  you  can
either calculate pH first
and then subtract from
14,  or  calculate [OH⁻]
using Kw and then find
pOH.

Step 4:
Perform
the
Calculatio
n
Use  a  scientific
calculator.  Remember
that the log function is
base 10. Pay attention
to  significant  figures.
The number of decimal
places  in  your  pH  or
pOH  va lue  shou ld
match  the  number  of
significant  figures  in
the  concentrat ion
value.

Step 5:
Check
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Your
Answer
Does  your  answer
make  sense?  If  you
have a strongly acidic
solution  (low  pH),  the
pOH should be high. If
pH is 3, pOH should be
11. Use the pH + pOH
= 14 relationship as a
quick sanity check.

COMMON TYPES
OF PROBLEMS
FOUND ON A
CHEMISTRY PH
AND POH
CALCULATIONS
WORKSHEET

To  be  fully  prepared,
you should be familiar
with the most common
prob lem  types .  A
c o m p r e h e n s i v e
Chemistry  Ph  And
Poh  Calculations
W o r k s h e e t  w i l l
include  a  mix  of  the

following categories.

Type 1:
Calculatin
g pH from
[H⁺]
T h i s  i s  t h e  m o s t
straightforward  type.
You  are  g iven  the
h y d r o g e n  i o n
concentration  and
must calculate the pH.
Example: What is the
pH  of  a  solution  with
[H⁺] = 1.0 × 10⁻³ M?
So lut ion :  p H  =  -
log(1.0 × 10⁻³) = 3.00.
This solution is acidic.

Type 2:
Calculatin
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g pOH
from

[OH⁻]
This is similar to Type 1
but  uses  hydroxide
concentration.
Example: What is the
pOH of a solution with
[OH⁻] = 2.5 × 10⁻⁶ M?
Solution:  pOH  =  -
log(2.5 × 10⁻⁶) = 5.60.
This solution is slightly
basic.

Type 3:
Convertin
g
Between

pH and
pOH
This  is  the  simplest
c a l c u l a t i o n  a n d
r e i n f o r c e s  t h e
f u n d a m e n t a l
relationship.
Example: If the pH of
a solution is 4.20, what
is the pOH?
Solution: pOH = 14 -
pH = 14 - 4.20 = 9.80.

Type 4:
Calculatin
g [H⁺]
from pH
This requires using the
inverse log function on
your calculator.
Example: What is the
h y d r o g e n  i o n
concentration  of  a
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solution  with  a  pH  of
5.75?
Solut ion:  [H⁺ ]  =
10⁻⁵·⁷⁵  = 1.78 × 10⁻⁶
M.

Type 5:
Multi-
Step
Problems
Using Kw
T h e s e  p r o b l e m s
require you to use the
ion product of water to
find  a  missing
concentration.
Example:  If  [OH⁻]  =
4.0 × 10⁻⁴ M, what is
the pH of the solution?
Solution:  First,  find
[H⁺] using Kw: [H⁺] =
Kw  /  [OH⁻]  =  (1.0  ×
10⁻¹⁴) / (4.0 × 10⁻⁴) =
2.5  ×  10⁻¹¹  M.  Then,
pH = -log(2.5 × 10⁻¹¹)

= 10.60.

SAMPLE
WORKSHEET
PROBLEMS WITH
SOLUTIONS

L e t  u s  n o w  w o r k
t h r o u g h  a  s e t  o f
problems  that  closely
mirror what you might
find  on  a  real
Chemistry  Ph  And
Poh  Calculations
Worksheet .  Try  to
solve each one on your
own before  looking at
the solution.

Problem
1
Calculate  the  pH of  a
solution  where  the
h y d r o g e n  i o n
concentration is 6.3 ×
10⁻⁵ M.
So lut ion :  p H  =  -
log(6.3 × 10⁻⁵) = 4.20.
The solution is acidic.
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Problem
2
A solution has a pOH of
8.90.  Calculate  the
h y d r o x i d e  i o n
concentration.
Solution:  [OH⁻]  =
10⁻⁸·⁹⁰  = 1.26 × 10⁻⁹
M.

Problem
3
What  is  the  pH  of  a
solution  that  has  a
h y d r o x i d e  i o n
concentration of 7.2 ×
10⁻³ M?
So lu t i on :  F i r s t ,
ca lcu la te  pOH  =  -
log(7.2 × 10⁻³) = 2.14.
Then, pH = 14 - 2.14 =
11.86.  The  solution  is
basic.

Problem
4
The pH of a sample of
rainwater is 5.60. What
are the [H⁺] and [OH⁻]
concentrations?
Solut ion:  [H⁺ ]  =
10⁻⁵·⁶⁰  = 2.51 × 10⁻⁶
M.  To  find  [OH⁻],  use
Kw:  [OH⁻]  =  1 .0  ×
10⁻¹⁴ / 2.51 × 10⁻⁶ =
3.98 × 10⁻⁹ M.

Problem
5
A  s o l u t i o n  h a s  a
h y d r o g e n  i o n
concentration of 1.0 ×
10⁻¹² M. Is the solution
a c i d i c ,  b a s i c ,  o r
neutral?  What are the
pH and pOH?
So lut ion :  p H  =  -
log(1.0  ×  10⁻¹²)  =
12.00. pOH = 14 - 12 =
2.00.  The  solution  is
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strongly basic.

COMMON
MISTAKES TO
AVOID WHEN
USING A
CHEMISTRY PH
AND POH
CALCULATIONS
WORKSHEET

Even  exper ienced
students  make  errors
on  these  problems.
B e i n g  a w a r e  o f
common  pitfalls  will
he lp  you  use  your
Chemistry  Ph  And
Poh  Calculations
Worksheet  more
effectively.

Forgetting the
Negative Sign:
The pH and pOH
formulas include
a negative sign.
Omitting it will
give you a
positive value
that is incorrect
and misleading.
Using the

Wrong Log
Base: pH uses
base-10
logarithms, not
natural logs (ln).
Make sure your
calculator is in
the correct
mode.
Mixing Up pH
and pOH:
Remember that
acidic solutions
have low pH and
high pOH. Basic
solutions have
high pH and low
pOH. The sum is
always 14 at
25°C.
Ignoring
Significant
Figures: The
number of
decimal places in
your pH or pOH
should equal the
number of
significant
figures in the
concentration.
For example,
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[H⁺] = 0.0010 M
(two significant
figures) gives pH
= 3.00 (two
decimal places).
Forgetting the
Temperature
Dependence:
The relationship
pH + pOH = 14
is only true at
25°C. At other
temperatures,
Kw changes, and
so does the
neutral point.
Most worksheet
problems
assume standard
temperature
unless stated
otherwise.

TIPS FOR USING A
CHEMISTRY PH
AND POH
CALCULATIONS
WORKSHEET
EFFECTIVELY

To get the most out of
any  Chemistry  Ph

A n d  P o h
C a l c u l a t i o n s
Worksheet,  consider
the  following  study
strategies.

Practice
with
Variety
Do not  just  solve  the
same type of problem
repeatedly.  Seek  out
worksheets that offer a
mix  of  all  five  problem
types described earlier.
This  will  ensure  you
c a n  h a n d l e  a n y
question  that  appears
on an exam.

Work
Without a
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Calculato
r First

F o r  s i m p l e
concentrations like 1.0
× 10⁻⁵  M,  you should
be  able  to  determine
the pH mentally (in this
case, pH = 5.00


