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WHAT IS THE LHC?
The Large Hadron Collider is the
world's biggest and most powerful
particle accelerator. It sits in a
vast tunnel, 100 metres below the
Swiss/French border, measuring
27 km in circumference. The LHCis
made up of powerful supercon-
ducting magnets.

HOW DOES IT
WORK?
In everyday terms, it makes
hadrons— subatomic particles —
collide at close to the speed of
light and then, scientists inspect
the fallout. In other words, the
LHC uses magnets to steer beams
of protons as they travel at 99.99
per cent the speed of light. More
technically, the protons are split
into two streams and electromag-
nets guide them in different
directions and an electric field
speeds up their energy. The
majority of the protons are so

small that they will miss each
other, with only around 20 colli-
sions each time and two groups
of 100 billion protons being
brought together. This is still 600
million collisions every second,
creating a shower of energetic
particles that go in every direc-
tion. Detectors then note the
energies, direction and velocities
of the particles and all of this is
analysed by a supercomputer.

WHO IS IN THE
TEAM?
CERN is an acronym for Conseil
Europeen pour la Recherche
Nucleaire, also known as the
European Council for Nuclear
Research, which is based in Geneva.
It was founded in 1952 with the aim
to undersatnd what is inside an
atom, the smallest unit of matter at
the heart of every chemical element.
Interestingly, the organisation is
behind the invention of the world
wide web in 1989.

Large Hadron Collider
WHAT DO
THEY WANT TO
DISCOVER?
Most of us are familiar with the
Big Bang Theory, which states that the
world was born in a hot, dense state and immedi-
ately began to cool to make it more inhabitable.
TThhee rreesseeaarrcchheerrss wwaanntt ttoo rreeccrreeaattee tthhee ccoonnddiittiioonnss
ttoo ddiissccoovveerr wwhhaatt hhaappppeenneedd.. The current Standard
Model of physics says there are 17 subatomic par-
ticles, including 12 building blocks of matter and
five force carriers. BBuutt eexxppeerrttss nnooww wwaanntt ttoo ttaacckk-
llee tthhee ddaarrkk ssiiddee ooff sscciieennccee —— ddaarrkk eenneerrggyy aanndd
ddaarrkk mmaatttteerr,, wwhhiicchh aarree ssaaiidd ttoo mmaakkee uupp 9966%% ooff
tthhee uunniivveerrssee.. However, these are extremely diffi-
cult to find and study.

WHAT HAVE THEY LEARNED
ALREADY?
In July 2012, the scientists discovered the HHiiggggss
bboossoonn,, aallssoo kknnoowwnn aass tthhee GGoodd ppaarrttiiccllee - tthhee llaasstt
ooff tthhee 1122 bbuuiillddiinngg bblloocckkss ooff tthhee uunniivveerrssee.
Scientists believe just after the Big Bang, the
Higgs field drew together particles, which were
floating at the speed of light to gain mass and
form the universe.

It is the most
powerful computer in the
world and generates 40,000GB of
data every day. It takes thou-
sands of computers to handle this data.
When the two proton beams collide, they create
temperatures that are more than 100,000
times hotter than the core of the sun. The
LHC's 9,300 magnets are pre-cooled to -
193.2C using 10,080 tons of liquid nitrogen.
They are then filled with almost 60 tons of liq-
uid helium to cool it further to -271.3C, which
is colder than outer space
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HOW IS JORGE MARIO
BERGOGLIO BETTER

KNOWN AS?

CLUE 1: In his early
days, he worked as a
nightclub bouncer and a
janitor.

CLUE 2: He is the head
of the world’s smallest
nation.

CLUE 3: He is the first
from his country, conti-
nent and hemisphere to
head this nation State.

Answer: PPooppee
FFrraanncciiss. The pontiff,
who hails from
Argentina in South
America, dismissed
reports that he was
planning to resign.
The Vatican is the
world’s smallest
nation State by both
area and population

No hotels or restaurants can add service
charge automatically or by default in the
food bill: Consumer affairs ministry

I
n a significant move, the Central Consumer
Protection Authority (CCPA) under the min-
istry of consumer affairs (MoCA) has said that
“no hotels or restaurants shall add service

charge automatically or by default in the bill.” The
controversy over abolishing the service charge has
been brewing  for over a month now, with the National
Restaurants Association of India (NRAI) last month
taking exception to the department of consumer af-
fairs’ (DoCA) proposal to do away with the service
charge. According to the NRAI, levy of service charge
was very much legal.

 Historically, the service
charge was introduced in
lieu of tips, which had
become a way to augment
the income of the food and
beverage (F&B) service
staff, such as stewards and
chefs, who were traditional-
ly paid extremely low

salaries
 In fact, tip collection — or
later,  the service charge col-
lection, which was distributed
in proportion, according to
rank — was much higher than
the salary earned by the staff,
usually up to the supervisory
level, as many F&B outlets
excluded managerial staff
from the share of tips or serv-
ice charge

 While the introduction of
service charge helped elimi-
nate the occurrences of tip
pilferage, the NRAI justified
it as a means to pay staff
salaries and not for the
service experience, which
means that prices of food
and beverage items could
be increased to compensate
for the loss of service
charge

Warning restaurants and hotels against forcing
customers to pay service charge, the CCPA said
that “no restriction on entry or provision of
services based on collection of service charge
shall be imposed on consumers.” In case of non-
compliance with the order, consumers can lodge
a complaint with the National Consumer Helpline
— by calling 1915 — or file a complaint with the
Consumer Commission

VIEWPOINT

According to the guidelines issued by
the CCPA for “preventing unfair trade
practices and violation of consumer
rights with regard to levying of service
charge in hotels and restaurants'', con-
sumers can file complaints online, via e-
daakhil portal (www.e-daakhil.nic.in). In
addition, they can submit a complaint to
the district collector for investigation
and subsequent proceedings by the
CCPA. The consumers can also email
their complaints to the CCPA at com-
ccpa@nic.in
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James Cameron may not direct another
installment of 'Avatar' after third one

F
ilmmaker James Cameron might pass the
baton to another director after 'Avatar
3'. According to Variety, for more than a
decade, James Cameron has been inti-

mately involved in the production of sequels to his
2009 blockbuster 'Avatar', and the filmmaker has
revealed that he is considering leaving the world of
Pandora behind for other projects in the future.
"The ‘Avatar’ films, in itself, are kind of all-consum-
ing," Cameron said. "I've got some other things I'm
developing as well that are exciting. I think eventu-
ally over time - I don't know if that's after three or
after four - I'll want to pass the baton to a director
that I trust to take over, so I can go do some other
stuff that I'm also interested in. Or maybe not. I
don't know," he added.

The ‘Avatar’ sequel,
titled ‘The Way of
Water’, will be
released in theatres
on December 16. A
third film in the
‘Avatar’ series was
shot concurrently
with ‘The Way of the
Water’, and it is
scheduled for
release in 2024

NZ women and
men cricketers to
get equal pay in
landmark verdict

I n a first in world cricket, New
Zealand men and women will
receive the ssame mmatch ffees

across fformats aand ccompetitions,
according to a ground-breaking five-year
deal between the sports' governing body
in the country and the players' associa-
tion. "I want to thank and congratulate
the players and the Major Associations
for their part in reaching such a signifi-
cant agreement," NZC chief executive
David White said in a statement.
"This is the most important agreement
in our sport, as it binds NZC, the Major
Associations, and our players at the hip,
and sets the foundation to fund, grow
and develop cricket, '' he added.

According to the landmark
agreement struck between NZC,

the six major associations,
and the New Zealand Cricket
Players Association, White
Ferns and domestic
women's players will receive
the same match fees as the

men across all their formats
and competitions

It's great
for the international

and domestic women players
to be recognised in the same

agreement, alongside the men. It's
a massive step forward and will be a

huge drawcard for young women
and girls

SOPHIE DEVINE, captain,
White Ferns

CLICK HERE: PAGE 1 AND 2

X-PLAINEDCOLLIDER 
IS ON A NEW
MISSION
Scientists have restarted the atom-smashing Large Hadron Collider, and hope
to make history a second time by discovering what makes up the universe. The
£3.74 billion machine at CERN, the European Organisation for Nuclear Research,
lies in tunnels under the Swiss-French border, and has had a two-year upgrade...



We can easily forgive a child who is afraid of the dark; the
real tragedy of life is when men are afraid of the light.

-Plato02 FOCUS. LEARN. MASTER
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SECTION-A
SHORT ANSWER TYPE QUES-

TIONS                       4 X 3= 12m

(1) Examine any four major issues
that went into the making of the

Indian Constitution .
(2) Lord Dalhousie's policy of

annexation of Awadh was a
major cause of the 1857 re-

volt. Explain.
(3) What was the Perma-

nent settlement? Why did the Zamindars
default on payments?

OR
Who were the Pahariyas? What poli-
cies did the British take towards the
Pahariyas? 

(4) What was the significance of Gand-
hiji's speech at BHU?

SECTION-B
LONG ANSWER TYPE QUESTIONS

3 x 6 = 18m

(5) Elaborate the provincial administra-
tion of the Mughals. 

OR
Historians have provided accounts of
diplomatic relationships and conflicts with

the neighbouring po-
litical powers of the

Mughal empire. Elabo-
rate with evidence.

(6) 'Non-cooperation became the epoch in
the life of India and of Gandhiji.' Louis
Fischer. Elucidate the statement with suit-
able examples. 

OR
Discuss the various sources that throw
light on Gandhiji's career.
(7) List the various causes of the 1857 re-
bellion as per the Azamgarh Proclama-
tion.

SECTION-C
Case Based Questions 

(8) Read the short passage carefully and
answer the questions that follow
Nobles at Court

The Jesuit priest father Antonio Mon-
serrate, resident at the court
of Akbar, noticed:

In order to
prevent the great

nobles in be-
coming insolent

through the
unchallenged
enjoyment of

p o w e r ,

the King summons them to court and gives
then imperious commands,as though they
were his slaves. The obedience to these
commands ill suits their exalted ranks
and dignity.

(8.1)Who was Father Monserrate?
1m

(8.2) What was his role in Akbar's court?
1m  

(8.3) What does Father Monserrate's ob-
servation suggest about the relationship
between the Mughal emperor and his of-
ficials? 2m  

(9) The British element is gone, but they
have left the mischief behind."

Sardar Vallabh Bhai Patel said:It is no
use saying that we ask for separate
electorates, because it is good for
us. We have heard it long
enough. We have heard it for
years, and as a result of this agi-
tation we are now a separate na-
tion … Can you show me one free
country where there are separate
electorates? If so, I shall be prepared
to accept it. But in this unfortu-
nate country if this separate
electorate is going to be
persisted in, even af-
ter the divi-
sion of the ,
woe betide
the country;
it is not worth
living in. There-
fore, I say, it is not
for my good alone,
it is for your own
good that I say it, forget
the past. One day, we may be
united … The British element
is gone, but they have left the
mischief behind. We do not
want to perpetuate that mis-
chief.

(Hear, hear). When the
British introduced this ele-
ment they had not ex-
pected that they will have
to go so soon. They want-
ed it for their easy admin-
istration. That is all right. But they

have left the legacy behind. Are we going
to get out of it or not?

(9.1) What were the arguments Sardar Pa-
tel gave against retaining separate elec-
torates? 2m

(9.2)Name the Constituent Assembly
member form Madras who was in favour
of Separate electorates. 1m

(9.3)Why did the British want Separate
electorates?                                             1m

SECTION-D
Map Skill Based Question

(10) a. On the given political
outline map of India, locate and
label the following with appro-
priate symbol: 

The place on the coast where
Gandhiji broke the salt law. 

1m
b. On the same outline map of In-

dia, a place related to the centre of
the Revolt of 1857 is marked as A.

Identify it and write its name on
the line drawn near them.

1m
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THE PAST & THE POLICIES
GENERAL INSTRUCTIONS

i. This Question paper is divided into four
sections-Section A, B, C and D 

ii. All questions are compulsory. 

iii. Section-A: Question no. 1 to 4 are Short
Answer type questions of 3 marks each.
Answer to each question should not
exceed 80 words. 

iv. Section-B: Question no. 5 to 7 are Long
Answer type questions, carrying 6 marks.
Answer to this question should not exceed
150-200 words. 

v. Section-C: Question no. 8 and 9 are Case
Based questions, carrying 4 marks each
with subparts. 

vi. Section-D: Question no. 10 is map
based, carrying 2 marks 

vii. There is no overall choice in the ques-
tion paper. However, an internal choice has
been provided in a few questions. Only one
of the choices in such questions have to be
attempted. 

viii. In addition to this, separate instruc-
tions are given with each section and
question, wherever necessary.

These questions are meant for practice 
purpose only. Students are advised to check format,
syllabus and marks for Board test papers with their
teachers. Questions have been given by teachers

and NIE is not responsible for them.

PLAN 
For the
Year Ahead

O
ur education system is such that we students are
likely to follow the directions of the teacher
through the years of our school life. However, the

situation is different in class X. We need to work out a
plan for ourselves, work hard and put in extra effort. We
have to manage time and prepare for the exams.

Success is sure if we follow a strict study plan.
Here are a few tips...

 CROSS-CHECK THE SYLLABUS: It is better to 
carefully check the syllabus so that one can go through
the topics that are easy and the ones that are  hard and
prepare accordingly.

 READ TEXTBOOKS THOROUGHLY:
Textbooks are important. All ques-
tions appear from the textbooks and
one has to find them.

 WORK HARD: Any test or exam
would be easier the more one 
works hard.

 GOOD DIET, REST AND
SLEEP: It is important to rest
and sleep well and take breaks
in between studies, to be ener-
getic. Have a healthy diet and
drink plenty of water to keep yourself 
physically and mentally fit.

ADITHYA SHANKAR, class X, MGM

Central Public School, Akkulam,

Thiruvananthapuram

I
f a beam of light is monochromatic then
one can see bright and dark fringes or rings
or pattern depending on the geometry of
the obstacle. In the figure given below there

is a parallel beam of light focused on the screen
and a wedge is gently introduced and we ob-
serve the pattern of intensity.

There is a parallel beam of light and when an
obstacle is being placed in its path, then there
should be a geometrical shadow of the obsta-
cle. The intensity distribution obtained is...

But the variation we see is that some light in-
tensity is obtained in the shadow region and
some uniformity in the uniform density region.
This happens due to the phenomenon of dif-
fraction of light where the beam undergoes dif-
fraction at the straight edge at the top end of
the wedge.

Now, suppose we introduce another wedge,
placed similarly on the other side of the paral-
lel beam, obtaining a slit. The figure now de-
picts the intensity pattern as obtained on the
screen...

As we further move the wedges towards each
other, a slit is obtained which is assumed to be
a point source, then the intensity pattern ob-
tained is shown in the diagram below where
one point has maximum intensity while the in-
tensity goes on decreasing on both the sides of
the central maxima. But no source is  a point
source, as it consumes a certain area and there-
by no matter how small it is, rays emerging from
the slit and getting focused will have a path dif-
ference between them given by  D= aSinq

Diffraction of light refers
to the phenomenon of
spreading of light into
the geometrical shadow
of the obstacle or an
aperture in the path of
propagation of light.
Here is an example...

TIPS FOR
SCORING

HIGH
MARKS IN

PHYSICS 

 Practise the derivations,
especially of optics and atoms
nuclei

 Use diagrams whenever 
possible.

 Give examples whenever
possible while explaining a
concept.

 For a 3-marks answer they
will expect 3 point heads (0.5

each) and a 30-40 words
explanation for each point
head (0.5 each). Only point
heads will fetch you merely
50% marks.

 Write brief, to-the-point
answers.

 Attempt the sections in
order of your presence. You
may attempt the long answers

at the beginning or at the end,
as you please.

 Download the syllabus cor-
rectly and prepare differently
for an examination. When you
are studying a topic, research
and go through the extra mate-
rial  available on the internet.
But when you are preparing for
the Board exam, stick to the
exact syllabus. 

FRAUNHOFFER
DIFFRACTION 

If the source of light
and the observation

screen are at large dis-
tances from the diffrac-
tion aperture so that the
wavefronts arriving at the
aperture and the screen
may be considered plane,
then it corresponds to
Fraunhoffer Diffraction.

FRESNEL DIFFRACTION

When the separation be-
tween the source and

diffraction aperture  or ob-
servation screen are not far
enough, the curvature of the
wavefronts must be taken
into account. This plane wave
approximation cannot be
done in Fresnel Diffraction.

SUMAN SAMANTA, HOD, Physics, Lakshmipat Singhania Academy, Kolkata

Diffraction Of
LIGHTLIGHTLIGHT
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