The
Math Trap

For a stu athematics to he ne talk about
-dly any more good than for a student of
swimming to hear seo out swimming. You can’t

mathematics d

learn swimming technique by having someone tell you where
to put your arms and legs; and you can’t learn to solve
problems by having someone tell you to complete the square
or to substitute sin u for y.

P. R. Halmos
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A Fresh Start. ..

Mathematics is often seen as a subject of precision, certainty, and exactness.
Yet, anyone who has truly engaged with it knows that the path to understanding
is rarely free from errors. In fact, mistakes are not obstacles—they are
milestones. They show how we think, where we hesitate, and what we
misunderstand. This book, The Math Trap — Comunon Errors and Mistakes, is
built upon that very idea: that errors are not failures, but powerful tools for
learning.
Over the years, as a teacher and lea mathematics, I have observed that
students across all levels tend tg ilar traps. These traps may arise

ons careless calculations, or

developing ﬁarl
This book is an

€ITOTS, /
cultlv ‘

preparatie

inaccuracies, I'W y appreciate your

corrected in future Qﬁaas.'You may reach meat-————
mathl089.9801@gmail. com.

A heartfelt note of gratitqu Avirupa and Adrija for
the sacrifices they made during times T was unavailable to play or spend time
with them. I also extend my sincere thanks to my family for their enduring
patience and support throughout this journey.

May this book help you navigate the subtle traps of mathematics with awareness
and insight, and may it inspire you to see every mistake as a step forward in

your journey of learning,.
Happy exploring!

at they may be

Shyamalendu Roy
Akshaya Tritiya
19/04/2026
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Where Fractions
go Wrong

hat he is and whose
r the denominator,

A man is like a fraction,
denominator is what

Leo Tolstoy

multiplication, from at
—we’ll break down where things go wrong, why they go wrong,
and most importantly, how to avoid these traps.

1.1. Importance of Equal Parts

One of the most fundamental—but often misunderstood—ideas
in fractions is the concept of equal parts. The denominator in a
fraction doesn’t just tell us how many parts a whole is divided
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into; it tells us that these parts must be equal. Yet, many students
focus only on the number of parts and ignore the crucial
condition of equality.

The impact becomes clear when students are asked to draw or
interpret fractions visually. Without a solid grasp of equal
partitioning, their representations often miss the mark—showing
parts that are uneven or arbitrarily divided. In this section, we’ll

highlight why understanding equal parts is the key to mastering
fractions. &

L3
(¢) This is not ~

1 1 3
(a) This is 3 (b) This is 1 (¢) Thisis 1

When asked to identify the fraction representing the shaded area,
many students misunderstood the concept of a fraction as part of
awhole. Some said 1/2, viewing the shaded part as half of the last
rectangle. Others said 1/3, focusing on three triangles without
considering their internal divisions. A few choose 1/5, counting



The Math Trap - Common Errors in Mathematics | 13

one shaded and five unshaded parts. However, the correct
answer is 1/6, as the whole is divided into six equal parts, and
only one part is shaded.

fractions. This
(0) fractions.
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OR
3 1
173
_(12+4)x3+(12+3)x1

12
_3x3+4x1

[2] Subtracting fractions withe g a common denominator

5 3 5-3 2
8 7 8-7 1
Clearly, the result is not true. The user subtracted the numerators
and the denominators separately, treating the numerators and
denominators as independent whole numbers, without finding
the common denominator.
The correct method should go as follows:
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o®| v
N w

_5x7 3%X8

T 8x7 3x8
35 24
" 56 56
_35-24

Butterfly method

5x7—-3x%x8
~ T 8x7
_ 35-24
56
11
" 56
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1.3. Common Mistakes in Multiplication and
Division

This section is devoted to a few common mistakes that occur
during the multiplication and division of fractions. This is not an
exhaustive list—you may add more examples whenever you find
them. Also, simplify the fractions wherever possible.
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[5] Skipped finding the reciprocal before division

5 7—5><7—5X7—35

6 8 6 8 6x8 48
This is clearly false. While dividing fractions, we should keep
three things in mind:

a. The first fraction remains unchanged.
b. The division sign (+) changes to a multiplication sign (x)
¢. The second fraction is

In view of these point

Solve them using the correct method.
Further simplification is definitely possible in the above cases,
wherever applicable.
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[7] The following example illustrates a student’s misconception,
where the addition rule was incorrectly applied while solving a
multiplication problem involving fractions. The student
multiplied only the numerators but not the denominators—
another case of applying the wrong rule.

6 7 6x7 42

—X ==
9 9 9 9

mistakes.
subtractic

numbers and picKe

OR

5 4 5-4 1

312 12 12
[10] Add the numerators treating them as independent whole
numbers but computed the denominator using multiplication
operation.
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[11] Add the numerators treating them as independent whole
numbers but computed the denominator using division
operation.

[15] Add the numerator and denominator in the first fraction to
become the numerator in the answer and add the numerator and
denominator of the second fraction to become the denominator
in the answer.

5+3
12 7

5+12 17

12+7 19
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[16] Consider the following equality:
2 3

2 3
Taking out the commons 2 and 3 from the LHS and RHS, we get

2(1)=3(3)

Cancelling the factor (1/1) fromi both sides, we get 2 = 3.

which the correct
ect intermediate steps.

Below, we will pr
answer was obtained

[20] Let’s work out the following subtraction of fractions:

9 25
2 10
9x5 25
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45 25
~10 10
45 — 25
~ T 10
20
==

2

If we solve it in the following way, we get

and

Of course,

On the other hand,

22_ 2x3+2 |8
3 3 K]
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and
2 2 = [4X 2
3 3
_ 4x2_ 8
S 3 43
Of course,
[25] Here aré inci 3 Ca | duce a proof?

Two fractio iplied theoré

i

2 5 2x5 10

For example,

3577 3%7 21
Consider an instance where a student multiplied two fractions as
a C ac
b*d” bd
and produced an example like
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4 o 5 45
178 18
In this example, we have 45 on the numerator and 18 on the
denominator. And the result is obtained by just concatenating the
given numbers (in that order) in the left side.
Actual multiplication suggests that LHS is equal to
4 5
— X ==
1 8

\

iplication is

A few more examples

below:
1 5 15
— X —-= —
2747 24
4x9_49
978 98

Can you find more such instances?
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1.8. Howlers

. .26 . . . .. 2
Consider the fraction = Simplified value of this fraction is =

This can be obtained in the following ways:

m Divide both numerator and denominator by the common
factor 13, which is ok.

You may now wo omposed of more
than two digits, wher e of cancellation holds
true. Here are a few examples with the fractions of three digits.

138 18
345 45
163 1
326 2
332 32

830 80
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499 4
998 8
166 1
664 4

. . 26 . . .
Consider the fraction oz once again. In view of the examples given

above, we can have the following surprising results as well.

Printer’s errors n exponents or
multiplication signs e resulting expression
remains equivalent to the intended one. For example:

55,25 _ 5 25
31 7731
Certainly, each side is equal to

800
31



Exposing Errors
in Surds and Indices

There is no science which t nies of nature more clearly

~ Paul Carus

“Gaar
=0=1

Can you find out the error in this calculation?

2.2. A few Lucky Mistakes
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[11] Consider the following expressions:
1

8\2 1 1 1
81_8_2
22 4

It follows that




The
Traps of Algebra

Strange as it may sound, t thematics rests on its evasion

of all unnecessary phoug
operations.

Since all the terms ar:
x—2x + 3x
=4x - 2x
= 2x,

which is a monomial.

In fact, a monomial contains three unlike terms.

3.2. Wrong Application of Distributive Laws
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Distributive laws are extremely important concepts in algebra. It
has immense applications in other fields as well. In this section
we will explore various misconceptions in applying distributive
property. Recall the distributive laws:

ax(b+c)=axb+axc
(b+c)xa=bxa+cxa

and
ax(b-c)=axb-a
(b—c)xa=/’bxa
[4] Our fi

Other i ple could bé

and T \

=3x-3x4-4x+1
=3x-12-4x+4

3.5. Freshman's Dream

The freshman's dream (or exponentiation) is the generally-false
equation (x + y)* = x + y. Students commonly make this error
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in computing the power of a sum of real numbers. They falsely
assume that powers distribute over sums. The correct result is
given by the binomial theorem, which has additional terms in the
middle when n > 2.

[12] A popular mistake in algebra is to write (x + y)2 = x2 + y2.
If this need to be true, then we have

X2+ y? + 2xy = x2 + y?

or,2xy =0

It follows that, either x = 0 g rx=0=y.
Clearly, (4 + 0)2 = 42 02% 52 are true.
Certainly, (4 + 5)2 N e

XxY

or,3xy(x+y)=0
It follows that, eitherx=0ory =0 orx=—y.
Similarly, as above (4 + 0)3 = 43 + 03 and (0 + 5)3 = 03 + 53 are
true.
Moreover, [4 + (=4)]3 = 43 + (—4)3 is also true.
But, (4 + 1)3=43 + 13 and (2 + 5)3 = 23 + 53 are false.



Common Mistakes in
Trigonometry




1=2
The Illusion of Logic

Mistakes are an important 3
as important a part a5 p

part of mathematics, perhaps

B

RHS=a’+0+0+ -+
Therefore, we conclude that 1 = 2.



Misconceptions in
Complex Numbers

In the pure mathematics we absolute truths which existed
in the divine 54'_. ore 0 AN g ther and which will

continue to exi
from heaver



Graphs as Tools
to Detect Errors

Mathematics is that fc ring the objects of
the phenomenal i i



Pitfalls in
Geometry




When Calculus
Misleads

of human thought

How can it be that mag
1 to the objects of

independent of eng
reality?



Mixed

There is no branch of math
someday be appli

vier abstract, which may not
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