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Write 42 As A
Product Of Prime

Factors

Introduction:
The Beauty
of Breaking
Down
Numbers

Numbers are more than
just symbols on a page;
they are the building
blocks of mathematics.
Every integer greater than
1  h a s  a  u n i q u e ,
fundamental identity
known  a s  i t s  pr ime
factorization .  This
identity reveals the prime

numbers that multiply
together to create the
original number. One of
the most common and
instructive examples in
elementary number theory
is the number 42. If you
have ever wondered how
to write 42 as a product
of prime factors, you are
about to discover a simple
yet powerful process that
u n l o c k s  a  d e e p e r
u n d e r s t a n d i n g  o f
arithmetic. In this article,
we  w i l l  exp lo re  the
definition of prime
factors, walk through the



step-by-step factorization
of 42, examine alternative
representations, and see
why this concept matters
far beyond the classroom.

What Are
Prime
Numbers and
Prime
Factors?

Before we can break
down 42, we need a solid
g r a s p  o f  t h e  t e r m s
i n v o l v e d .  A  p r i m e
n u m b e r  i s  a  w h o l e
number greater than 1 that
can only be divided evenly
by  1  and  i t s e l f .  For
example, 2, 3, 5, 7, 11,
and 13 are all primes.
They are the indivisible
atoms of the number
system. By contrast, a
composite number like

42 can be divided by
numbers other than 1 and
itself.

Prime factors are the
prime numbers that divide
a given composite number
exactly, without leaving a
remainder.  When we
express a number as a
product  of  i ts  pr ime
factors, we are essentially
rewriting it using only
prime numbers multiplied
together. This process is
c a l l e d  p r i m e
factorization, and it is
g o v e r n e d  b y  t h e
Fundamental Theorem
of Arithmetic , which
states that every integer
greater than 1 can be
represented uniquely as a
p r o d u c t  o f  p r i m e s
(ignoring the order of the
factors).
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Why Is Prime
Factorization

Important?

Understanding prime
factorization is crucial for
m a n y  a r e a s  o f
mathematics, including:

Greatest common
divisors (GCD)
and least common
multiples (LCM)
Simplifying
fractions
Finding square
roots and cube
roots
Number theory and
cryptography
Understanding the
structure of
integers

B y  m a s t e r i n g  t h e
f a c t o r i z a t i o n  o f  a
seemingly simple number
l ike  42 ,  you  bu i ld  a
foundation for more

advanced topics.

How to Write
42 as a
Product of
Prime
Factors:
Step-by-Step

Now we arrive at  the
central question: how
exactly do we write 42 as
a  product  of  prime
factors? There are two
common methods: the
factor tree method and the
repeated division method.
Both yield the same result
and are easy to follow.

Method 1: The
Factor Tree

A factor tree is a visual
diagram that breaks a
number down into its



prime factors step by step.
Here is how we build one
for 42:

Start with the1.
number 42 at the
top.
Draw two branches2.
and write two
factors that
multiply to 42.
Since 42 is even,
we can first split it
as 2 × 21.
Circle the prime3.
factor 2 (because 2
is prime), meaning
that branch is
complete.
Now focus on the4.
composite factor
21. It can be split
into 3 × 7.
Both 3 and 7 are5.
prime numbers, so
we circle them.
The tree is finished.6.
The product of all
circled primes—2,

3, and 7—gives us
the prime
factorization.

T h e  r e s u l t  i s
straightforward: 42 = 2 ×
3 × 7. This shows that 42
as a product of prime
fac tors  i s  s imp ly  2
multiplied by 3 multiplied
by 7.

Method 2: Repeated
Division

If  you prefer  a  more
systematic approach,
repeated division (also
called the ladder method)
works perfectly. Here are
the steps:

Write 42 inside a1.
division bracket.
Divide by the2.
smallest prime
number that
divides 42 evenly.
The smallest prime
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is 2. 42 ÷ 2 = 21.
Write 21 below3.
and continue. Now
divide 21 by the
smallest prime that
divides it. 21 is not
divisible by 2, but
it is divisible by 3.
21 ÷ 3 = 7.
Now we have 7,4.
which is prime.
Divide 7 by 7 to
get 1.
The prime factors5.
are all the divisors
we used: 2, 3, and
7.

Again, we see the same
result: 42 = 2 × 3 × 7. The
order does not matter—3
×  2  ×  7  i s  t h e  s a m e
product.

Exponential
Notation

Because the primes 2, 3,
and 7 each appear only

once in the factorization
of 42, we can also write it
using exponents as 21 × 31

×  7 1  —  t h o u g h  i t  i s
typically written without
exponents when each
exponent is 1. If a prime
repeated (like in 12 = 22 ×
3),  we would use the
exponent form, but 42 has
no repeated prime factors.

Verifying the
Factorization

It is always good practice
to check your work. To
ver i fy  tha t  2  ×  3  ×  7
indeed equals 42, multiply
in steps:

2 × 3 = 6
6 × 7 = 42

You can also rearrange
t h e  m u l t i p l i c a t i o n
(commutative property): 3
× 7 × 2 = 21 × 2 = 42.



Any grouping works. This
simple multiplication
confirms that we have
correctly expressed 42 as
a  product  of  prime
factors .

Alternative
Ways to
Represent 42

The prime factorization is
unique, but there are other
ways to describe 42 using
its factors. For instance,
42 can be written as 6 × 7,
but 6 is not prime, so that
i s  n o t  a  p r i m e
factorization. It can also
be expressed as 2 × 21,
but 21 is composite. Only
when all factors are prime
do we have the canonical
representation. This
uniqueness is the essence
of  the  Fundamenta l
Theorem of Arithmetic.

Another  interes t ing
representation involves
negative numbers: (-2) ×
(-3) × 7 also equals 42,
but prime factorization
traditionally considers
only positive primes. So
we stick with 2 × 3 × 7.

Applications
of Prime
Factorization
in Real Life

You might wonder: why
does it  matter how to
write 42 as a product of
prime factors beyond a
math  exerc i se?  The
a p p l i c a t i o n s  a r e
surprisingly broad.

Finding the Greatest
Common Divisor
(GCD)

When you need to find the
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l a rges t  number  tha t
div ides  two or  more
n u m b e r s ,  p r i m e
factorization makes it
easy. For example, to find
the GCD of 42 and 56,
write both as products of
primes:

42 = 2 × 3 × 7
56 = 2 × 2 × 2 × 7
(or 23 × 7)

Now take the common
primes with the smallest
exponen t :  2 1  and  7 1

m u l t i p l y  t o  1 4 .  S o
GCD(42, 56) = 14.

Finding the Least
Common Multiple
(LCM)

Similarly, the LCM uses
the highest exponent of
each prime. For 42 and
56:

42 has 21, 31, 71

56 has 23, 71

LCM = 23 × 31 × 71

= 8 × 3 × 7 = 168

W i t h o u t  p r i m e
factorizat ion,  these
calculations would require
guesswork or  longer
algorithms.

Real-World
Connections

Prime numbers are at the
h e a r t  o f  m o d e r n
encryption. While 42
i tse lf  is  too smal l  to
provide security, the
concept of factoring large
numbers into primes
u n d e r p i n s  R S A
encryption, which protects
your online transactions.
U n d e r s t a n d i n g
factorization for small
numbers like 42 builds
i n t u i t i o n  f o r  w h y
factoring large composites
is hard—a property that



keeps data safe.

I n  e n g i n e e r i n g  a n d
computer science, prime
factorization is used in
hash functions, random
number generation, and
error-correcting codes.
Even the simple process
of simplifying fractions
relies on identifying
common prime factors of
t h e  n u m e r a t o r  a n d
denominator.

Common
Mistakes and
How to Avoid
Them

When learning how to
write 42 as a product of
prime factors, students
s o m e t i m e s  m a k e
mistakes. Here are a few
to watch out for:

Leaving a
composite factor
in the product.
For example,
writing 42 = 6 × 7
is incorrect because
6 is not prime.
Always break down
composite factors
until only primes
remain.
Forgetting that 1
is not prime. The
number 1 is neither
prime nor
composite. Do not
include 1 as a
factor in prime
factorization.
Mixing up factors
and multiples.
Factors of 42 are
numbers that
divide 42 (like 2, 3,
6, 7, 14, 21, 42).
Prime factors are a
subset of those
factors.
Incorrect
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division. Double-
check your
arithmetic. For 42,
dividing by 2 gives
21, but dividing by
3 gives 14—which
way is correct?
Both are valid
starting points, but
ultimately you
must reach primes.
The most efficient
path starts with the
smallest prime
factor (2).

A good habit is to always
verify your final product
by multiplying the primes
together. If you get the
original number, your
factorization is correct.

Extending
the Concept:

Factorizing
Other
Numbers

Once you know the prime
factors of 42, you can use
that knowledge to factor
related numbers. For
instance, 42 × 2 = 84, so
the prime factors of 84
are 2 × 2 × 3 × 7 (since
you add one more 2).
Similarly, 42 × 3 = 126,
so 126 = 2 × 3 × 3 × 7.
Notice how the prime
factors of 42 serve as
building blocks.

Prime factorization also
helps in recognizing
patterns. For example, the
number 42 appears in
many interesting contexts:
it is the answer to the
"ultimate question of life,
t h e  u n i v e r s e ,  a n d
everything" in Douglas



Adams' The Hitchhiker's
Guide to  the Galaxy .
Mathematically, it is the
product of the first three
primes (2, 3, 7) after
skipping 5 — a fact that
might appeal to trivia
lovers.

Prime
Factorization
and the
Number 42: A
Deeper Look

L e t  u s  e x a m i n e  t h e
n u m b e r  4 2  f r o m  a
different perspective. Its
prime factors are 2, 3, and
7. Notice that these three
primes are consecutive in
the sense that 2 and 3 are
consecutive primes, and 7
is the next prime after 5.
The sum of i ts  prime
factors (2 + 3 + 7 = 12) is
in teres t ing ,  and the
product of its digits (4 × 2
= 8) is unrelated.


