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SMART SHOPPING WITH MATH

PREFACE

Shopping is a part of everyone’s life, whether it is buying groceries, clothes, or
school supplies. We often try to save money, compare offers, and choose the best
products — but many people do not realise that Mathematics plays a big role in all
these decisions. Smart shopping becomes easier when we use simple math skills like
comparing prices, calculating discounts, checking unit rates, and planning budgets.
This article explains how Math helps us become smart shoppers and make better
choices in everyday life.

SMART SHOPPING WITH MATH

When we enter a shop or browse online stores, we see different brands, offers, and price
tags. Math helps us decide which product gives the best value for our money.

SrlART

DISCOUNTS: UNDERSTANDING SALE PRICES

Shops often offer discounts like 20% off, Buy 1 Get 1, or Flat 2100 off.

Math helps us calculate the real price.

Example: If a shirt costs 2800 and there is a 25% discount, 25% of 800 =
200

So the sale price = 800 — 2200 = ¥600

Using percentages helps shoppers understand how much they truly save.

UNIT PRICE: FINDING THE BEST VALUE

Sometimes bigger packs look cheaper, but not always. Unit price tells us the cost per
gram, per litre, or per piece.

Example: | kg rice = 260, 5 kg rice = 2280, Unit price for 1 kg pack = 260, Unit price
for 5 kg pack =3280 + 5 = ¥56. Therefore, The 5 kg pack is cheaper per kg.

Math helps avoid confusion and pick the best deal.

SHOPPING,



Cbb bl

Math helps avoid confusion and pick the best deal.

BUDGETING: PLANNING BEFORE SHOPPING

A budget is a simple Mathematical plan for how much money we can spend. It helps
prevent overspending.

Example: Budget = 22000, Groceries = 21400, Stationery = X300, Snacks = 2200, Total
=21900

Money saved = 2100

With addition and subtraction, we keep track of our expenses easily.

COMPARISON USING RATIOS AND PROPORTIONS

Smart Shopping M

(

8 T and Tricke
. ips ana IricKs
Math helps compare offers quickly. = <
. rxm TrETTENIYT) e o[
Example: Pack A: 12 biscuits for 330 gETS e k- y@f
RA RN

Pack B: 20 biscuits for 45
Ratio of biscuits to price: A — 12/30 = 0.40 biscuits per rupee
B — 20/45 = 0.44 biscuits per rupee

Pack B gives more biscuits for the same money.

GST AND FINAL BILL CALCULATION

GST adds extra cost to the total bill. Understanding it helps avoid surprises.
Example: Price =3500, GST = 18%, 18% of 500 =90
Final price = 3500 + ¥90 = ¥590

Math helps shoppers check bills accurately.

CONCLUSION




Q Smart shopping is not only about offers or attractive products — it is about making
" informed decisions. Using simple Mathematics like percentages, unit price, budgeting,
- ratios, and GST calculation, shoppers can save money, compare products correctly, and
~) avoid overspending.
= Understanding the math behind shopping helps us become smarter, wiser, and more
) responsible consumers.
N
N
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MATHS IN MUSIC

Introduction:

The sound of music can be explained Mathematically using symbolsand numbers
Mathematics plays a pivotal role in music harmony. Harmony is a combination
of musical sounds as perceived by the cars and is analyzed in terms of Mathematics
based on concepts such as frequency, pitch, tempo and rhythm. Music theory analyses
the pitch, timing and structure of music .1t uses Mathematics to study elements of music
such as tempo. musical form and meter or Rhythm. Mathematics and music  arc
closely related. Mathematics is seen in the form of notations and symbols created
by composers and musicians which are the melodic sounds. Golden Ratio in music is
approximately 1.618 which is a mathematical number. All the laws of vibration of mu-
sical instruments comes under science in performing arts like music it is about counting
time, beats per minutes and formulaic progression which therefore reinforces parts of
brain in use as like solving problem in Mathematics .Studies shows that the children
who can play musical instruments are all able to complete complex Mathematics prob-
lems than ones who do not play musical instruments. Sarva laghu is seem less,
steady flow expresses hidden mathematics, But the Kanakku in percussion instru-
ments like mridangam explicit mathematics through calculated rapid beats and pauses.
Mathematics used extensively in the design and construction of musical instru-
ments .Totally all musical Instruments are constructed purely on mathematics that is
with length, height, breath measurements through Engineering.

Mathematics used in Music:

1. Rhythm and Time Signatures

Beats, measures, and time signatures (e.g., 4/4, %, 7/8) are fractions.
Syncopation and polyrhythms rely on ratios (e.g., 3:2 rhythms).

Tempo (BPM) is measured mathematically and affects duration of notes.
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2. Musical Scales and Frequencies

.....

In the equal-tempered scale., each semitone is a frequency multiplied by
= pure exponential math.

Octaves follow a 2:1 ratio.

3. Harmony and Intervals

Consonant intervals (like perfect fifths) are based on simple ratios:
Octave: 2:1

Fifth: 3:2

Fourth: 4:3

These ratios explain why some intervals sound “harmonious.”
4.Waves and Sound Physics

Sound is a wave; pitch is frequency, loudness is amplitude.

Instruments create complex sounds described using F ourier series (adding sine waves).

4. Musical Form and Patterns

Symmetry, repetition, and transformations (inversion, retrograde) are mathematical
ideas.
Composers like Bach used mathematical structures in fugues and counterpoint.

5. Algorithms and Computer Music

Modern music uses:

Digital signal processing (DSP)
Sampling and synthesis
Algorithms for composition and sound design

MIDI uses numerical values for pitch, velocity, and timing.

6. Acoustics and Instrument Design.
The shape and length of an instrument determine pitch through mathematical for-
mulas. For example, string length and tension relate to pitch via




Conclusion :

Music and math are deeply connected, even though they seem like completely different
worlds. Rhythm depends on mathematical ideas like beats per minute, rates, and frac-
tions, which help organize musical time. Harmony and pitch arise from frequencies and
ratios, showing how sound follows predictable numerical patterns. Together, these rela-
tionships reveal that music is not just an art form but also a natural expression of math-
ematical structure. Understanding the math behind music helps us appreciate why songs
feel balanced, pleasing, and expressive—and shows that math can be creative, intuitive,
and full of rhythm.

Reference:

1 Hall, Rachel W. Math for Poets and Drummers. Mathematical Association of Amer-
ica, 2007.— Explores rhythm, fractions, and musical patterns using mathematical ideas.

2.J.M.Barbour- Tuningand Temperament - Michigan State College Press—1951 .
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MATH IN NATURE

Introduction (Y¥ara«n) :

P &1 daw aleatar W g, A OF g AN A Fofoer . Ty
FSON, GArear urwdl, gusteAr Wiegidl fsmeoN, W <@y @i g,
HIFRET R gataed vh geE dRvey fua aftiar frs snfor
Yerd, PR Tadon S e R, e O Joraied SavaATT
ffirse AT oo arREy. o A WY @aid HgcedTd FEUTSl Fibonacci
numbers, Golden Ratio, 3nfoT Natural Spirals. Fibonacci mifoe A ame,
ATl T TareT el yrdoY T8 § FHegA Fierd. X Golden Ratio [GLEISICH
STRufAs affeq (logarithmic spirals) a7 IO decara TROTH 3o,

o7 RIYOTT HEATE FeA HTeaTe P e fgd o AT,
R TS HI AT A 0 Ao T FEerd. o § ey s
MR- aise AT YerdedT TG FIC BId. FULTT “Math in Nature” g1 fawa

MNHNA;.UM
The Beauty of ‘
Math Patterns [

Exploring Mathematical Sequences

1) Fibonacci Series TS FRA?

0,1, 1,2 3,5, 8 13, 21, 34.— 3% F&IaT faear Jmedi=ar gl g&grdr adsr
FeaT Aza

ﬁmmﬁmaﬁ,mﬁmmwm@gw
HTe.
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2) Seashells (2r@) H1for Natural Spirals:

WA @ (sea shells), Fod Faa (snail shells), 30T Afeerd (nautilus shell)
A logarithmic spiral G&d. & spiral aed=T Golden ratio (1.618..) 3Tava.
A AT HHER THAONT dTedl, 907 awq ggold Al & self-similarity 33y
AN deed TR,

3)Flowers (%) @t Fibonacci:

AH ga‘mwr Oreheddl F&AT Fibonacci ALY 3TEdd—

o FITA (Sunflower): 34, 55 f3ar 89 spiralsssit
(Daisy): 34 f&ar 55 petals

e (Rose): 5 far 8 petals

FHD (Lotus): 13 petals

4)Trees il d18):

FsieeeT 3T aMsE Fibonacci Yeaiet afd gard— mard sl (Branching

pattern):

— ¢ Fibonacci tree aRW Ha.

» u=rdY ASUN (Leaf arrangement):
el 3T PIA IS H AT AT GAIHRT T &1 Ao, g Fef Fgais dal
137.5° - Golden angle 3/&a.




HOW MATH POWERS SMARTPHONES

PREFACE

Smartphones have become a part of our daily routine whether we are studying, chat-
ting, navigating, or capturing memories. We think of them as devices filled with apps
and features, but we rarely notice the Mathematics that quietly works behind the
screen. Every click, swipe, photo, and message depends on Mathematical ideas work-
ing smoothly in the background. This article explores the hidden Math inside

smartphones and explains how numbers, patterns, and logical steps make our devices
smart, efficient, and safe to use.

HOW MATH POWERS SMARTPHONES

When we use a smartphone, we usually think about how fast it works or how many
apps it can run. But inside that small device, Mathematics is constantly helping the

phone function. From sending messages to unlocking the screen, Math is involved in
more ways than most people realize.
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ALGORITHMS: THE BRAIN BEHIND EVERY ACTION

Every app works because of algorithms step-by-step Mathematical instructions.
Whether you scroll through social media, search a photo, or check the weather, algo-
rithms decide the quickest and most accurate way to give results. Good algorithms

make apps run faster and feel smoother.

ENCRYPTION: KEEPING YOUR DATA SAFE

When you chat with friends or make online payments, your phone uses encryption to
protect your information. Encryption turns your message into a secret code using
Mathematical patterns and prime numbers. Only the receiver’s phone can decode it.
Without this math, your personal data could easily be stolen.

DATA COMPRESSION: SAVING STORAGE SPACE

Smartphones store thousands of photos, videos, and files. This is possible because of
data compression Mathematical techniques that shrink large files. The phone looks for
repeated patterns, such as similar colors in a picture, and stores them in a shorter form.

This saves space without affecting quality too much.

TOUCHSCREENS AND COORDINATES

Your touchscreen works because of coordinate geometry. The screen is divided into a
grid, and every touch creates a pair of numbers (x and y positions). These coordinates
help your phone understand what you are doing zooming, tapping, or sliding. Without
this Math, touchscreens wouldn’t be able to respond accurately.

SIGNAL PROCESSING: CLEAR AUDIO AND SHARP IMAGES

Clear voice calls, good music quality, and sharp photos all depend on signal pro-
cessing. Your phone converts sounds and images into numbers, uses Mathematical
formulas to remove noise and errors, and then rebuilds them into clear audio or pic-
tures. This is why even in a noisy environment, calls remain understandable.

CONCLUSION

Smartphones might look like simple gadgets, but they are built on powerful Mathe-
matical ideas. Algorithms make apps work, encryption keeps information safe, com-
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| pression saves storage, coordinates power the touchscreen, and signal processing im-
| proves sound and photos. Understanding the math behind these features helps us ap-
preciate the intelligence hidden in the devices we use every day.
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THE MATH BEHIND VIDEO GAMES

PREFACE

Video games may appear to be created only with graphics, sound, and creativity, but
mathematics is the true foundation behind them. Every movement, action, and visual
effect in a game is controlled by mathematical logic. Whether a character is running,
jumping, shooting, or interacting with objects, math works in the background to make
everything accurate and realistic.

Modern video games depend heavily on mathematical concepts such as Geometry, Al-
gebra, Trigonometry, Calculus, Probability, and Algorithms. These concepts help de-
velopers create lifelike 3D environments, smooth animations, realistic physics, and in-
telligent behaviors in enemies or game systems. Without math, games like Minecraft,
BGMI, FIFA, and GTA would not look or feel natural. Thus, math is the invisible engine
that powers the entire gaming world.

THE MAT1I BEHIND
x=cbe e VIDEDGAMES

* U,




X

o |

i
|
!

|

S
\3?

¢ ¢

%

¢ ¢ € € € &

<

Y

=9

O YUYW WU UU LU ¢ UL

HOW IS MATH USED IN VIDEO GAMES ?

I

1. Geometry — Building Game Worlds

Geometry deals with shapes, angles, and positions.
Game designers use geometry to create all characters, objects, maps, roads, and
buildings.

Example:

In Minecraft, every block is a cube, and large structures are designed using geometric
shapes.
In 3D games, coordinates (x, y, z) are used to place objects in the world.

2. Algebra — Movement, Speed, and Actions

Algebra is used to calculate continuous movement and actions.

Example:

In a racing game, the formula distance = speed x time determines how far a car goes.
Jumping height of characters in Mario or Temple Run uses algebraic equations to
control the jump curve.

3. Trigonometry — Angles, Shooting & Camera Rotation

Trigonometry helps to compute angles, directions, and rotations.

Example:

In BGMI, when a player aims at an enemy, trigonometry calculates bullet direction and

angle.
Camera movement around a character in 3D games uses sine and cosine to rotate

smoothly.

4. Probability — Chance, Rewards & Random Events

Probability creates fairness and surprise elements in games.

Example:

In Free Fire, loot boxes use probability to give rare or common items.
Random enemy spawns or treasure chests in games are based on probability math.

5. Algorithms — Enemy Intelligence & Game Decisions

Algorithms are step-by-step methods used to create artificial intelligence (Al).
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Example:

In GTA., police chasing the player use algorithms to find the shortest path.
In puzzle games like Chess or Candy Crush, algorithms decide the next moves
or combinations.

CONCLUSION

Mathematics is the backbone of every video game. It builds the game world, controls
character actions, creates realistic physics, and powers enemy intelligence. Without
math, games would not be interactive, logical, or enjoyable.

Understanding the role of mathematics in gaming not only helps students appreciate
how games work but also opens exciting career opportunities in game development,
animation, artificial intelligence, software engineering, and computer graphics. In short,

mathematics transforms imagination into a dynamic, playable experience that millions
enjoy worldwide.
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BANKING AND MATHS

LEGICEIN
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Banking and Math
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MATHS IN ART

e Introduction

Mathematics and art may seem like two very different fields, but they are closely con-

nected. Many artistic works are based on Mathematical ideas such as symmetry, pro-
ance, beauty, and real-

portion, and perspective. These concepts help artists create bal
ism in their work. The Golden Ratio has been used for centuries to design paintings,
buildings, and even natural patterns. Geometric constructions also guide artists in

planning shapes, patterns, and layouts. By understanding the Mathematical principles
come together to produce mean-

behind art, we can appreciate how creativity and logic

ingful and visually appealing work.

e Mathematics in Art in Daily Use

ed to classrooms Or museums, they appear in many
Mathematics helps in shape the design,
attern on our clothes, the

Mathematics and art are not limit
things we see and use every day. In daily life,
structure, and beauty of objects around us. Whether it is the p
layout of buildings, or the arrangement of images on a mobile screen, Mathematical

ideas guide artists and designers to create harmony and balance.

o Examples

1.Symmetry in Daily Life
y is one of the most common ways Math appears in art. We

see symmetrical

Symmetr

designs on:
le architecture,Flowers and leaves,Logos and brand symbols.

Rangoli patterns,Temp

Symmetry makes objects look neat, balanced, and pleasing to the eyes.
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2. Geometric Patterns in Crafts

Geometry plays a big role in everyday art and craft activities:

Tile designs and floor patterns,Mandala art, Origami and paper craft.

These designs use circles, triangles, angles, and lines to create attractive visuals,

e Conclusion

The study of Mathematics in art helps us understand how artists use patterns, measure-

ments, and structures to create attractive and well-balanced visuals. Concepts like
symmetry, proportion, perspective, the Golden Ratio, and geometric construction
shows that art is not just imagination but also thoughtful planning. When students
learn these ideas, they can develop stronger observation skills and improve their crea-

tive expression. Overall, Math in art encourages a deeper appreciation of both subjects

and highlights how they support each other in the process of creation.

e References

1.Mathematics and Art: A Cultural History —

https://books.google.com/books/about/Mathematics_and_Art.html

2.Khan Academy (Art/Geometry content) — https://www.khanacademy.org/math/ge-

ometry-home

Vrushali Yashwant Mundhe
F.Y.BED
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THIE MATH BEHIND SOCIAL MEDIA

PREFACE

Social media platforms are complex digital worlds powered by Mathematics. Bencath the
photos and feeds, every action, from a simple 'Like’ to a viral trend, is driven by intricate
Mathematical models. Concepts like Graph Theory. Probability, and Optimization Algorithms
are the invisible engines that sort and deliver the massive. personalized stream of global

information you see every day.
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ROLE OF MATH IN SOCIAL MEDIA

1. Algorithms: Your Personalized Feed
Algorithms determine exactly which posts
calculating a Relevance Score for every piece of content. T
(V) of an engagement type (like, share, comment) multiplie
that you will perform that action. The higher the score, the higher the post ranks.

\times P {\text{like}}) +

appear in your feed and their order. They work by
his score is based on the point value
d by the estimated probability (P)

* Formula Example: Score = (V_{Mext{like} }
(V_{\text{comment} } \times P_{ \text{comment} }) + \dots

2. Graph Theory: The Social Web

Graph Theory is a Mathematical concept used to map a
Nodes and Edges: Every user, post, and group is 2 node. The co
as following or liking, are edges.

11 social relationships.
nnections between them, such

Nodes and Edges: Every user, post, and group is a node. The connections between them, such

as following or liking, are edges.

Detection: By analyzing this vast network (the graph), algorithms can quickly

Community
h is key for targeted recommendations and managing

identify closely connected groups, whic
network influence.

3. Probability: Predicting Your Next Click

Social media’s goal is to keep you scrolling, which relies heavily on Probability.
«  Predictive Modeling: Algorithms use your history (watch time, clicks) to calculate the
statistical likelihood of you interacting with new content. If you watch a lot of dog
videos, the algorithm assigns a high probability to you clicking the next one.

al methods are used to test different algorithm versions on user

« A/B Testing: Statistic
ecting the best

groups. They measure which version results in higher engagement, sel

one for everyone.

4. Data Analytics: The Metrics of Success
Analytical Math is used to measure the performance o
« Key Metrics (KPIs): Simple arithmetic calculates essential performance indicators:

+  Engagement Rate: (\text{Total Engagements} / \text{ Total Followers}) \times 100

e Click-Through Rate (CTR): (\text{Clicks} / \text{Impressions}) \times 100

«  Sentiment Analysis: This uses Math to quantify text data (like comments) into scores to
determine if user reactions are positive, negative, or neutral.

f content and marketing campaigns.
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5. Linear Algebra: Recommending Friends & Content

Recommendation systems use advanced Math, often employing Lincar Algebra to manage
massive data sets.

* Collaborative Filtering: This popular technique compares your behavior to millions of
other users using large data matrices. 1t suggests content by thinking: "Users who liked
N and Y also liked 7. so we recommend Z." This requires lightning-fast matrix
calculations.

CONCLUSION

Mathematics is the silent architect defining the structure and logic of the social media
experience. By utilizing powerful tools from graph theory to probability and optimization, Math
ensures personalized, engaging content delivery. Understanding these Mathematical rules is
essential to comprehending the digital world and its trends.

REFERENCES
1. https://time.com/7308120/secret-algorithms-behind-social-media/ 2.
https://www.lingavasvidyapeeth.edu.in/how-to-measure-social-

mediametrics-using-mathematics/

3.https://www.scribd.com/document/948622963/The-Maths-Behind-Social-

Media-Algorithms

4. https://www.allsides.com/news/2025-08-07-0400/technology-how-
secretalgorithms-behind-social-media-actually-work

5. https://www.sprinklr.com/blog/social-media-algorithm/

6. https://blog.hootsuite.com/social-media-algorithm/

7.https://www.mathnasium.com/math-centers/roslyn/news/math-behind-

viraltrends-how-algorithms-know-what-you
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MATHEMATICS IN ELECTION’S
Elections & Statistics understanding graphs & polls , percentage sam-
pling
Introduction:
Mathematics plays a very important role in elections. It helps us to count votes, cal-
culate percentage, understand public opinion, and predict possible results. Without
mathematics, it would be very difficult to conduct an election properly.
|
1. Vote Counting (Addition & Counting)
After voting every vote is counted. This is a simple addition and tally method.
Example:
Candidate A — 3,200 votes
Candidate B — 4,150 votes
Total votes = 3,200 + 4,150 = 7,350 votes
Vote Count Comparison
4000
3500
3000
Iy 2500
S 2000
1500
1000
500
e Candidate A Cand?ciate B
Candidates
{H—
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2. Percentage Calculation

:
\

S
|l||lll-

Percentages are used to show how many votes each candidate received out of total

votes.
Formula: Percentage = (Votes of candidate / Total votes) x 100

Example:

Candidate A got 3,200 votes out of 7,350 (3,200 / 7,350) x 100 = 43.54%

3. Opinion Polls & Sampling (Statistics)

Before elections, surveys are done to understand people’s opinion.

Only a sample group is asked questions — not all citizens. This uses statistics and prob-
ability.

Example: If 1,000 people are asked:
600 support Candidate A - 60%
400 support Candidate B - 40%6

From this, predictions are made.

4. Graphs and Charts

Election data is shown using bar graphs, pie charts, line graphs, etc.
Candidate Votes Percentage
A 3200 43.5%

B 4150 56.5%
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5. Probability (Chance of Winning)

UL L

Mathematics helps estimate the chance of a candidate winning using probability.

Formula: Probability = Favourable outcomes / Total ooutcome

6. Seat Distribution (Ratio & Proportion)

In some systems, seats are given based on ratio of votes.
Example: Total seats = 100
Party A gets 55% votes - gets 55 seats

Party B gets 45% votes - gets 45 seats

7. Exit Polls Analysis

After voting ends, people are asked whom they voted for.These results are analyzed

using average, median, mean.

i

EXIT POLL

shutterstock com - 2455073731

8. Conclusion

Mathematics makes elections fair, transparent and systematic. It helps in:
v'Vote counting

v Result calculation

VPredicting results

v Presenting data clearly
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Without mathematics, elections cannot be conducted properly

9. Reference

https://www.hmdustamimes.com/cities/chandigarh—news/punjab»has~50-surp|us-

evms-state-poll-officer-101710786836922.html,

Name :- Anuja Suryakant Jadhav
Class :-F. YB. Ed
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