




PREFACE
What is Knowledge Bytes ?

Benefits

Knowledge Bytes is a collection of riddles, interesting facts, mnemonics, 
and puzzles that will make your learning fun and engaging.
We want you to be delighted about studying. Knowledge Bytes helps you to 
know more about the subject in a fun, motivating and educational way and 
helps to implement what you learn in a creative way.

Saves Time

Develops Learning Skills

Stimulates Interest

Leads to Increased Comprehension
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If a number is squared, that tells you to 
multiply the number by itself ____ times.

Five cubed could also be written as five to the third ______.

If a number is cubed, it tells you to multiply 
the number by itself ____ times.

The another term for second power is ______ 

If you see a 34, you would say that, “it is 
three to the ____ power.”

Even though they have special names, squares and cubes are still _____.

Zero raised to any power (except 0) is ______

Any number raised to the zero power 
is _____

Three to the eighth power would be 3 × 3 × 3..... upto n times, where n is_____

We multiply _____ to the base as many 
times as the exponent says

The exponent of 4 × 4 × 4 ×4 × 4, if base is 4, is ______

ACROSS

DOWN

2.

7.

8.

The another term for third power is _____9.

10.

11.

1.
3.

4.

5.
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12.

Power Play

Crossword
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Short Trick-I

To fi nd unit digit of any number raised to any power :

21 = 2, 22 = 4, 23 = 8, 24 = 16, 25 = 32,

After every fourth power unit digit repeats itself

Now, let us discuss the cyclicity of other numbers

∴ Cyclicity of 2 is “four”

31 = 3
32 = 9
33 = 7
34 = 1
35 = 3

cyclicity of 7 is 4

71 = 7

73 = 3

75 = 7

72 = 9

74 = 1

91 = 9

93 = 9

95 = 9

92 = 1

94 = 1

cyclicity of 9 is 2after every 2nd power, 
unit digit repeats itself 

∴ cyclicity of 4 is 
equal to 2

41 = 4

43 = 4     →

42 = 6

44 = 6

51 = 5

53 = 5
52 = 5

cyclicity of 5 is 1 cyclicity of 6 is 1

61 = 6

63 = 6 
62 = 6

cyclicity of 8 is 4

81 = 8

83 = 2

85 = 8

82 = 4

84 = 6

1 Unit digit of (4)275642

2 Unit digit of (9)5642874

Quiz

cyclicity of 3 is 4

Unit digit of 21933
Unit digit of (12)56 × (19)561 × (17)1684
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In our modern system of numbering, numbers are counted in units of 10. 
A zero written to the right of a number indicates the number is increased 
ten times.

10 characters (0-9) are used in the modern numbering system to represent 
all possible numbers. The position of a character within a larger number is 
important for defining its value. Each character to the right implies a zero 
which increases the value of that number by ten times.

The Egyptian numbering system was also based on units of 10, but instead 
of relying on the position of numbers to define their value, the Egyptians 
used different images to represent different units of 10.

Story of Numbers

Introduction to Hieroglyphs Numbers and 
Hieroglyphic  Fractions

             EXAMPLE 

10 = 1 × 10 

100 = 1 × 10 × 10 

1,000 = 1 × 10 × 10 × 10 

and so on...

                EXAMPLE 

751 equals 700 + 50 + 1 

751 does not equal 7 + 5 + 1

Hieroglyphs Numbers



5

In ancient Egypt, numbers were written using hieroglyphs, which were picture-
like symbols as shown in the below table. Each symbol represented a specifi c 
value such as 1, 10, 100, 1000, etc.

To write a number, the hieroglyph representing each unit of ten would simply 
be drawn as many times as was necessary.

Example

Modern fractions represent parts of a whole or division, featuring a numerator 
(top) and denominator (bottom)

Hieroglyphic Fractions

2
3

Numerator
Vinculum
Denominator

300 would be written as 
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Example

Example

The Egyptians used a special way to represent fractions which 
were called Hieroglyphic fractions.

Hieroglyphic fractions work a little differently than modern fractions. With 
hieroglyphic fractions the numerator is always assumed to be 1, only the 
denominator varies. Fractions use the same hieroglyph characters as 
numbers. Placing the symbol              above or alongside number hieroglyphs 
shows the number is a fraction.

To represent fractions with a numerator other than one, the Egyptians wrote 
several fractions which were added together to get the true fraction value.

1
3

1
10= =

is like saying       and3
4

1
2

1
4
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Electricity: Magnetic and Heating Effects

Scientifi c Heritage

Alessandro Volta, 
inventor of the electric 

battery.

Michael Faraday, 
considered to be one of 
the greatest scientists 

in history.

The story of electrochemistry 
begins with Alessandro Volta, 
who announced his invention of 
the voltaic pile, the fi rst modern 
electrical battery.

Michael Faraday, pursued the 
relationship between electricity 
and magnetism. In the course of 
his research he invented the fi rst 
electric motor (in 1821) and the 
fi rst dynamo (in 1831).
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Match the Following

1. 

2. 

3. 

4. 

5. 

James Prescott Joule

James Prescott Joule  was an English 
physicist who established that the 
various forms of energy—mechanical, 
electrical, and heat—are basically the 
same and can be changed one into 
another.

Column A Column B

Nichrome Wire

Hans Christian Oersted

Electrolyte

Fuse (Safety Device)

Lifting Electromagnet

(a)  Discovered the link between 
electricity and magnetism

(b) Commonly used in electrical heating 
devices

(c) Safety device used to minimize fi re 
risks from overheating

(d) Converts electrical energy into 
magnetic force to move heavy metal

(e) A paste or liquid that allows chemical 
reactions to produce electricity 
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Lemon Power: You are trying to light an 
LED using lemons. Identify the three main 
components of the “Lemon Cell”:

Electrode 1 (Metal): _________________
Electrode 2 (Metal): _________________
Electrolyte (Liquid): _________________

The Battery

“Chef”

Gold from Gadgets: E-waste contains 40 to 800 times more gold 
than raw gold ore.

Toxic Impact: Electronics make up 2% of trash but contribute 70% of 
toxic heavy metals in landfi lls.

Resource Hungry: Making one computer uses 1.5 tons of water 
and 240 kg of fossil fuels.

The 60-Element Phone: A single smartphone contains up to 60 
different elements from the periodic table.

Invisible Waste: Globally, we throw away $91 billion worth of raw 
materials in e-waste every year.

Always dispose of old electronics at certifi ed recycling centers to protect 
the environment.

1

2

3

4

5

E-waste (Electronic Waste)
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Answers

Answers The Battery

“Chef”

Match the following

1 – (b), 2 – (a), 3 – e, 4 – (c), 5 – (d)

Electrode-1 : Copper wire/strip,

Electrode-2 : Iron nail,

Electrolyte :  Lemon juice.
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Matter in the Universe

Particle Nature of Matter

Three main components of the universe:

Dark
energy:

About 68%

Dark
matter:

About 27%

Dark energy is a mysterious 
force pushing galaxies apart and 
drives accelerated expansion. It 
is the mass-energy stock of the 
universe.

Dark energy is a mysterious 
force pushing galaxies apart and 
drives accelerated expansion. It 
is the mass-energy stock of the 
universe.

Baryonic matter is the normal 
matter. It is composed of atoms 
built from baryons (protons 
and neutrons). It consists of 
everything we can see or touch 
like atoms, gas, dust, rocks, 
planets, stars.

Baryonic
matter:

About 5%
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A gas can be liquefi ed at

Correct arrangement on the basis of forces of attraction is

The conversion of water into vapour below boiling point is

The primary state of matter present in stars like Sun is

Which of the following cannot sublime?

Quiz?( (
Quiz

Q1.

Q2.

Q3.

Q4.

Q5.

(a) Low temperature and pressure 
(b) High temperature and pressure
(c) High temperature and low pressure 
(d) Low temperature and high pressure

(a) Air > Sugar > Oil
(b) Water > Nitrogen > Iron
(c) Oxygen < Water < Wood
(d) Water < Wood < Air

(a) Osmosis
(b) Evaporation
(c) Boiling
(d) Diffusion

(a) BEC (b) Solid
(c) Gas (d) Plasma

(a) Iodine (b) Wax
(c) Dry ice (d) Camphor
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P

Te
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ra

tu
re

Heat energy suppliedIce at - 5°C

R
S

Q

T

Quiz Time

State of matter represented by the portion PQ of the graph

Consider the given graph.

State of matter represented by the portion RS of the graph

Temperature at portion PQ of the graph

Temperature at portion RS of the graph

The heat supplied during portion RS of the graph.

1

2

3

4

5
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Answers (Quiz Time)

Answers

Solid + Liquid (Ice + Water)

(d) (c) (b) (d) (b)

Liquid + Gas (Water + Vapour)

0 degree Celsius (melting point) 100 degree Celsius (boiling 
Point)

Latent heat of vaporisation

1

1 2 3 4 5

2

3 4

5

Quiz?( (
Quiz
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WE GOT MITOCHONDRIA FROM OUR MOTHER:
Yes, we got almost all mitochondria present in each of our cells from our 
mother. About 200,000 of mitochondria are present in human ovum while 
only about 5 are present in the sperm. So, basically they get diluted after 
fertilization. So, chronologically we take the mitochondria from an ancient 
mother ancestor, scientist called her “Mitochondrial Eve”.

What is “Cell Eating” and “Cell Drinking” ?

Pinocytosis is also called cell drinking process, as fluid materials such as 
proteins, fats, etc having high molecular weight in the form of globules of 
fluid enter the cytoplasm by invagination of plasma membrane.

Phagocytosis is bulk intake of large sized solid particles by cell using plasma 
membrane. It is also called cell eating process.

Fact 

A P Q F N O L Y W
D D E L C P Y G O
N U C L E U S P T
A V Y F L K O K E
F M T O L Y S B N
K A O N W P O L X
P T P P A Z M E S
Z A L Q L G E N E
W E A T L O P S R
A F S B N O Q L W
A Q M C O A F N Z

Word Search (Cell-Structure and Functions)

Find Them ?

DNA, SER, Gene, Cell Wall, 
Lysosome, Cytoplasm, Nucleus



Flow Chart:

CELL

Mitochondria

Plastids (Plant cell)

Ribosomes

Centrosomes
(Animal cell)

Golgi bodies
Vacuoles
Endoplasmic
reticulum
Lysosomes

Protoplasm Plasma Membrane
(Cell wall is present in 

plant cells)

Cytoplasm Nucleus

Cell Organelles Cytosol
Chromosome ® DNA ® Gene

Double 
membrane bound

Single
membrane bound 

Membraneless

16



17

Puzzle (Cell-Structure and Functions)

Hint: Organelle involved in protein 
synthesis : ORBIOEMS

Hint: Brain of the cell : ULENSCU

Hint: An additional layer in plants : 
LACWELLL

1

2

Hint: DNA is an example of : ULCANCEIIDC 4

3

Find the words using hints.
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Hint: Digest cellular macromolecules : 
YSOLSOEM

5

Hint: Cell having a true nucleus : 
CRAEKYTUOI 6

Hint: Energy currency is synthesized by : 
MITCRANIDOOH

7

After solving all the above given puzzles,let us now solve the final 
puzzle by arranging the alphabets in the encircled boxes of the above 
puzzles.

Region in the prokaryotic cell, that 
contains the genetic material.
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Chlorella – A Nutritious Microalga

Microorganisms and Their Cellular Organization

Chlorella, a unicellular green microalga, 
is widely known as a nutrient-rich 
superfood because of its many health 
benefits. It contains a high amount of 
protein, vitamins, minerals, and 
antioxidants that support human health. 
Chlorella is particularly valued for its rich 
protein content (about 50–60% of its dry 
weight) and the presence of important 
nutrients such as vitamin B-complex, 
iron, and chlorophyll. It also contains 
very little fat and carbohydrates.

Due to its high nutritional value and fast growth, cultivation of Chlorella has 
become an important livelihood opportunity in many regions. It can be grown 
easily in controlled water tanks or ponds.

Microorganisms are very small living organisms 
that cannot be seen with the naked eye and can 
be observed only under a microscope. Like all 
living organisms, microorganisms are also 
made up of cells, which carry out different life 
processes.
Some microorganisms consist of only one cell and are therefore called 
unicellular microorganisms. In such organisms, a single cell performs all vital 
activities such as nutrition, respiration, growth, and reproduction. Bacteria, 
Amoeba, and yeast are examples of unicellular microorganisms.
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R I B O S O M E L Y S O S O M E

N U C L E I C A C I D

N U C L E U S

C E L L W A L L

E U K A R Y O T I C

M I T O C H O N D R I A

1

7

2

3

4

5

6

N U C L E O I D

Answer (Puzzle)

A P Q F N O L Y W
D D E L C P Y G O
N U C L E U S P T
A V Y F L K O K E
F M T O L Y S B N
K A O N W P O L X
P T P P A Z M E S
Z A L Q L G E N E
W E A T L O P S R
A F S B N O Q L W
A Q M C O A F N Z

Answer (Word Search)
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The Delhi Sultanate and The 
Vijayanagara Empire

The Sultanate ended when First Battle of Panipat was fought between Ibrahim 
Lodi and Babur.

The Delhi Sultanate (1206–1526)

Slave (Mamluk) 
Dynasty

Khilji Dynasty

Tughlaq Dynasty

Sayyid Dynasty

Lodi Dynasty

1206–1290

1290–1320

1320–1414

1414–1451

1451–1526

Qutb-ud-din Aibak, Iltutmish,
Razia Sultana

Alauddin Khilji

Muhammad bin Tughlaq,
Firoz Shah Tughlaq

Khizr Khan

Ibrahim Lodi

The Vijayanagara Empire (1336–1646)

Dynasty Period Important Rulers

Harihara I

Bukka Raya I

The empire was founded by: 1. Sangama Dynasty
2. Saluva Dynasty
3. Tuluva Dynasty
4. Aravidu Dynasty

Founders Important Dynasties

The greatest ruler belonged to the Tuluva Dynasty.
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Krishnadevaraya (1509–1529)

His reign is considered the Golden Age of Vijayanagara.

Battle of Talikota (1565)

Expanded empire to its greatest extent

Defeated Bahmani rulers

Encouraged literature and art

Wrote the Telugu work “Amuktamalyada”

Maintained friendly relations with Portuguese traders

Capital Hampi was destroyed.

Empire weakened but continued under Aravidu rulers.

Achievements:

In 1565, Vijayanagara was defeated in the Battle of Talikota by the Deccan 
Sultanates.
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Determiners
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Quiz TimeQuiz TimeQuiz Time

Q.1 If 2 is added to the second digit of each number and then the 
position	of	the	fi	rst	and	last	digit	are	interchanged	then,	which	of	
the	following	will	be	the	highest	number	?

 (a) 765 (b) 467
 (c) 389 (d) 598

Q.4 How	many	pairs	of	consecutive	numbers	have	a	difference	of	3	?
 (a) 12 (b) 10
 (c) 8 (d) 11

Q.2	 If	the	position	of	second	and	third	letter	of	each	word	are	interchanged	
and	then	each	word	is	reversed	and	now	the	new	words	are	arranged	
in	dictionary	order	then	which	word	comes	last	?

 (a) CAR (b) BOY
 (c) MEN (d) RAM

Q.3	Which	element	is	6th to the right of the 5th	element	from	the	left	
end	?

 (a) N (b) X
	 (c)	 L	 (d)	 ?

Given sequence : 765  389  467  598

Given sequence : 2		5		2		1		4		1		6		3		8		9		6		2		4		1	4		7		3		2		5		9		6

Given sequence : MEN  BOY  RAM  CAR

Given sequence : A M 8 P % Z @ X ? # L N

Number and Alphabet Test
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A.1

A.2

A.3

A.4

A.5

Q.5	 How many 4’s are there in the above sequence which are 
immediately followed by 3 and immediately preceded by 9 ?

	 (a)	 1	 (b)	 3

	 (c)	 4	 (d)	 2

(c)	 389

	 765	 389	 467	 598

	 785	 3109	 487	 5118

	 587	 9103	 784	 8115

	 highest number = 9103 comes from 389

(b)	 BOY

	 MEN,	 BOY,	 RAM,	 CAR,

	 MNE,	 BYO,	 RMA,	 CRA,

	 ENM,	 OYB,	 AMR,	 ARC,

	 AMR,	 ARC,	 ENM,	 OYB

Given sequence :7 4 9 4 3 2 7 1 9 4 9 9 9 1 3 4 9 9 7 9 4 3 1 3 4 8 4

Answer (Quiz Time)Answer (Quiz Time)

(c)	 L (11th element from left end)

(d)	 11

	 25, 52, 14, 41, 63, 96, 41, 14, 47, 25, 96

(d)	 2



Carl Friedrich GaussCarl Friedrich GaussCarl Friedrich GaussCarl Friedrich GaussCarl Friedrich GaussCarl Friedrich Gauss
Happy BirthdayHappy Birthday

German mathematician, generally regarded as 
one of the greatest mathematicians of all time 
for his contributions to number theory, 
geometry, probability theory, geodesy, planetary 
astronomy, the theory of functions, and 
potential theory (including electromagnetism).

Along with Archimedes and Newton, Gauss is 
undoubtedly one of the three geniuses in the 
history of mathematics.

Carl Friedrich Gauss, original 
name Johann Friedrich Carl 
Gauss, (born April 30, 1777, 
Brunswick [Germany] - died 
February 23, 1855, Gottingen, 
Hanover).
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