
Everything you’ll ever need to know is within you, the
secrets of the universe are imprinted on the cells of your
body.                                                                        -Dan Millman
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THE BASIS
OF GROWTH
AND LIFE 

 Two stages are involved in meiosis, also known as 
reduction division.

 First part in meiosis is crossing over between homologous
chromosomes, happens so that there is mixing of 
characteristics. The chromosomes are in pairs and then they
divide hence reducing the number of chromosomes. 
Thus haploid cells are formed. 

 Second part in meiosis is same as mitosis. 
Cytokinesis also takes place.

 The names are same in both type of cell division.

LEARNING OBJECTIVES

PHASES OF MEIOSIS:
MEIOSIS I AND MEIOSIS II

MEIOSIS MITOSIS

TWO TYPES OF CELL DIVISION 

 Importance of cell division in growth, renewal 
and repair.  

 To know the terms chromatin, chromosomes and
genes relate to one another.

 To understand the difference between a somatic
cell and a gamete.

MITOSIS AND MEIOSIS 
 The goal of MITOSIS is to produce daughter cells
that are genetically identical to their mothers, with
not a single chromosome more or less.

 MEIOSIS, on the other hand, is used for just one
purpose in the human body: the production of
gametes - sex cells, or sperm and eggs.

 The four stage of mitosis is known as karyokinesis which means 
division of nucleus

 The next step is cytoplasmic division which is called cytokinesis.

 Thus two daughter cells are formed.

PHASES OF MITOSIS

Condensation of Nuclear membrane Centromeres split Decondensation of 
chromosomes completely and sister  chromosomes 

disappears chromatids separate starts

Chromosomes Chromosomes are Pulled in opposite Chromosomes 
become short completely visible direction by the become thread like 
and thick spindle fibers thin and invisible

Chromosomes Chromosomes are Separated sister Nuclear membrane 
appear with arranged parallel to chromatids are is formed around 
sister chromatids the equatorial plane called daughter each set of 

chromosomes chromosomes 
at the poles

Centrioles Spindle fibers are Chromosomes seem Two daughter 
duplicate and move formed between like hanging bunch nuclei are formed. 
to opposite poles centromere and of bananas Nucleolus also 

centrioles appear.

Nuclear membrane Chromosomes reach Spindle fibers 
and nucleolus two opposite poles completely
disappear disappear

PROPHASE METAPHASE ANAPHASE TELOPHASE

Synapsis 
and crossing

over occur

Homologues align
independently

Chromosomes
align at the

metaphase plate

Daughter 
chromosomes

separate

Daughter 
cells 
form

Homologues 
separate

Daughter
cells form

Daughter
chromo-
somes
separate

Daughter nuclei are 
not genetically identical 

to parent cell

Chromosomes nuclei are
genetically identical 

to parent cell

ACRONYM - PMAT

QUIZ

Sunanda K Nair, Science teacher, St Therese Convent High School, Dombivli

P - 
Prophase - 

FIRST

M - Metaphase -
MIDDLE

A - Anaphase -
AWAY

T - Telophase
-  TWO CELLS 

1) Name the phase when paired chromatids are aligning
across the centre of the cell.
a) prophase             b) metaphase       c) telophase     
d) anaphase
2) ________ only occurs in the gonads to produce gametes 
a) mitosis         b) meiosis      c) both      d) none 

ANSWER: 1-b) metaphase 2- b) meiosis

ROBOWHEELS
WHAT IS IT & HOW WE
WENT ABOUT WITH IT:

 Our science teacher and our robotics
sir as well as our team unanimously

decided to make a tyre manufacturing 
company driven by Robotics tech.

 We then started developing some of
the vital and efficient divisions of a 

large robotic enabled tyre manufacturing
company which we began to 

call "Robowheels."

 While setting up the company, we also
understood the importance of every 

component of our Robowheels.

MAKE IN INDIA:  
We wanted to prove that not just

big car companies like Germany
brand Mercedes can have robots

working in their units, but even the
units in India too can be 

run by robots thereby
reducing manpower. This
will result in maximum
output by working

almost 24/7 on all
365 days of the

year. 

SALIENT FEATURES:
THERE ARE MAINLY FOUR COMPONENTS
IN OUR PROJECT:

 The tyre sorting machine: It is a 
battery-powered sensor-equipped 
sorting machine which would separate
the faulty tyres from the properly 
functioning ones.

 The Grinder: We wanted to showcase
the fate of the defective tyres through
this machine which would grind the
defective tyres with some rubber com-
pounds to make adhesives out of waste.

 The security robot: We also wanted to
show that for the company to be fully
robot-controlled, the security should
also be in the form of 
motion-sensored robots.

 The scissor lift:
through this machine
a load of components
could be easily shifted
from one place to the
other.

MORE FACTS:
 If this technology is used in India by the tyre manufacturing

industry, it will save up to 30% of their cost. Robots, instead
of weary workers, can do the 
mundane & mechanised work.

 We want to emphasise that
such robotic technology, if applied,
would lead India to be one of the

biggest manufacturers in this seg-
ment in global mar-

ket.

Jainiel Shah, class IX, Aspee
Nutan Academy, Malad West,
Marve Road, Mumbai 

Get Into Exam Mode
IF YOU ARE NOT WELL PREPARED, EXAMINATIONS
COULD BE THE TIME WHEN THINGS GET ON YOUR
NERVES. HERE ARE SOME WAYS TO KEEP YOU RELAXED..  
 Start right away. Do not keep anything for the

last minute 

 Remember, preparation is the key to success

 Select a quiet place to study

 Declutter your study space

 Try to connect what you learn to something you are familiar
with. Teach others, then you learn better

 Reduce your screen time 

 Sleep well 

 Drink water to keep yourself hydrated

 Avoid junk food, eat nutritious food

 Reach your exam centre early on the day of exam

 Always pray and bring your mind to that moment

 Just think you are the only person in the examination hall. Let
no sound or others distract your attention

 If you are going to write the exam mindfully, then whatever 
you learned will just flow into the paper 
when you write

 Divide the syllabus 
portions for each day

 Note down main points
for quick reference later

 Never byheart 
your lesson, always

understand it

 Choose your study time,
follow the same time

 Take short breaks in
between your study
time

 Always set a
timetable to study 

Cell 
Growth

Cell
Division

Right planning will
WORK WONDERS!
W

ork on the basics part first and 
then understand how the marks are
allocated. Don’t study the

entire portion but learn to spot
the important questions. Break
your revision down into small
chunks, and form a plan.
Whenever you take a small break,
make sure you don’t stay at your
study desk. Go for a short walk or
just make a cup of tea.

During exams, eat well, drink
lots of water and try to be
active. Exercising is one of the
quickest and most effective
ways to de-stress. Fresh air
will clear your head and
perk you up. Get at least
eight hours of sleep at night.
Schedule this downtime into
your timetable. Parents
with unrealistic expecta-
tions can often add unnecessary

pressure during exams. If you are feeling
really worried or anxious, talk to your friend

or anyone you think understands you. It
will calm down the stress level and one
would be able to think about practical
strategies to deal with exam tension.

Begum Iqbal, Advisor, Siva Sivani
High School, Marripalem,

Visakhapatnam

 Keep a positive thought
written on your table -
words such as ‘YES I CAN’ 

 Keep everything
ready on
the eve of
the exam

 Do meditation 
to reduce stress 
and relax 

 If it is comfort-
able, have a calm
music playing softly
while you study

Rosemary Joy, Special
Educator, Innovative
Learning Lab, Assisi
Vidyaniketan Public
School, Centre for

Holistic Learning and
Development of Children,

Ernakulam

1
IInn aann OOllyymmppiicc ggaammee,, 

tthhee ffllaaggss ooff ssiixx
nnaattiioonnss wweerree fflloowwnn oonn

tthhee mmaassttss iinn tthhee ffoolllloowwiinngg wwaayy::
The flag of America was to the left of Indian
tricolour and to the right of the flag of
France. The flag of Australia was on the
right of the Indian flag but was on the left
of the flag  of Japan, which was to the left
of the flag of   China. FFiinndd tthhee ttwwoo ffllaaggss
wwhhiicchh aarree iinn tthhee cceennttrree..
aa)) India and Australia bb)) America and India
CC)) Japan and Australia dd)) America &
Australia.

2
A, B, C, D, E are five friends. A is
shorter than B but taller than E. C is
the tallest. D is shorter than B and

taller than A. Who has two persons taller
and two persons shorter than him/her?

aa)) A      bb)) B      cc)) C       dd)) D

3
A man is facing south. He

turns 1350 in
the anti-

clockwise direc-
tion and then

1800 in the clock wise
direction. Which direction
is he facing now?
aa)) North -east 
bb)) North -west
cc)) South-east dd)) South -west

4
In the given series of letters, how

many t's are preceded and followed
by t's?

P  t P t t  P P  t P t P t   P   P  P q q  P t  P t
t  P P P t
aa)) 0 bb)) 2 cc)) 3 dd)) 4

5
Rohan tops seventh from the top and

twenty-sixth from the bottom in a class.
How many students are there in the class? 

aa)) 31 bb)) 32 cc)) 33 dd)) 34

Sudha Venkatachari, Maths teacher, Vishwa Vidyapeeth, Bengaluru

Maths
QUIZ

5. (b)    32.  The whole class consists
of  : (i) 6  students who have ranks
higher than Rohan, Rohan and 25 stu-
dents  who have ranks lesser than him
(6+1+25=32 students

4. (a) There are no three t's so the 
correct answer is 0.

3. d) South-east 

2 d) D E < A <  B     
A <D < B , C is tallest  so

we have E < A < D  <B < C

1 .a ) India and 
Australia
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CELL DIVISION:
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