1
Y

Azt

o1, TheSI unit used to measure the activity of a radioactive source is

(1) Bq @ Gy (3). 1Be @ Bg-l (5) Sv

As soon as you see the question, you can decide that
the correct answer is Bq. A similar type of question has
been given in 2009 as the first question. A note on Henry
Becquerel and the discovery of the radioactivity has been
mentioned in my matter and radioactivity book. From the
radiation he developed, the photo film which was darkened
has been shown here. The bottom figure shows a shadow

of a metal cross with darkened parts as the rest. Becquerel
might have kept the cross in between the photo film and the
sample of Uranium. The alpha particles emanating from
radioactive Uranium does not penetrate across metals.
Therefore, the location of the cross in the photo film is not

exposed to alpha particles.

Such a cross was there in the cathode ray tube of J. J. Thompson. The cathode rays or the electrons did not go
across the cross. Sometimes the scientists may have chosen the cross as it is a famous symbol which is made
from metals. In addition, the symbol of the cross has a characteristic pattern. As I always tell, many such
new discoveries are found by the scientist by a chance. They can be interpreted as the presents of destiny
but even the destiny is treating the people who work hard and think something in an innovative way.

Gy is the ST unit of the ionization radioactive dose. If 1 J amount of radioactive energy is absorbed by 1 kg,

then the dose of those radiation is interpreted as 1 Gy. Actually, Gy is a derived unit. 1 Gy = 1 Jkg™. It has

been named as Gy to commemorate the British scientist Louis Gray. He was a pioneer who studied the

effects of X rays on live tissues.

Sv means the SI unit that measures the health effect from the ionization radioactive dose. Actually, its basic

- : ive ti form the dose which is measured from Gy.
unit is also Jkg'. There is no talk about the risk to a live tissue y

1 kg can be of anvthine. When obtaining, SV from Gy, the amount of Gy is multiplied by a quantity which
P he of any 'tmsg- has been named to commemorate the Swedish national medical physicist called
ave a unit. Sv has

Sievert,

_ y
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measuring instrument is 1 mm, the measuring length has to be greater than

(02. The percentage error of a certain length measurement has to be kept below 1%. If the erﬂm
(1) 1mm (2) lem (3) 10cm 4 Im ©)

Cannot you do this question from your memory? If | mm is the error from the measuring instrument, then l\
a § ) _ .
not it the measuring length be 100 mm to get the percentage error as 1%? Do you have to write eXPressions)

Does not 100 mm mean 10 em? if you write expressions, then

11 X 100 < 1 = 1> 100 mm. The answer is (3). The term ‘it should be incrcascdo’ in thclanswm s very
important. Even it is greater than 1 m, the percentage error can be kept less than 1%. But if we take |y, as
the correct answer, then the lengths that are greater than 10 cm and less than 1 m are neglected. Thcrcfc)rc,
it should be greater than 10 cm sentence is needed to be taken as the answer. Then all the lengths thy -

greater than 10 cm are included.

03. A certain liquid-in-glass thermometer with a uniform bore radius has been calibrated using the boiling pojy
of water and the melting point of ice. Of the following properties, what is the most essential property tht ,
thermometric liquid used in this thermometer must possess?-

(1) high volume expansivity (2) uniform volume expansion
(3) high thermal conductivity (4) low specific heat capacity
P

(5) low vapour pressure

There was an uncertainity in this question. The answer that the examiners expected was uniform volume
expansion. But many teachers expressed their arguments to this question by showing relevancy to the 6t
question of paper 1994. Here (3) was taken as the correct answer.

In a thermometer

1) The thermometric material should be a liquid through out the total temeprature range
2) The thermometric material should have a linear characteristic that is varying with the temperature
3) The thermometric material should have a characteristic that changes with the temperature

4) The thermometric material should obey Boyle’s law

5) The thermometric material should have a constant expansivity

According to this question this choice is correct. If there is no characteristic that varies with the temperature,
then a characteristic that changes in a linear/unifrom way will be just cancel off. If there is no characteristic
that does not change with the temperature, then there is no characteristic that changes uniformly. The question

of paper 1994 has been asked as a common question. The stem of the question has “in a thermometer’ €™
only. There is no mention of the callibration or the accuracy or the sensitivity.

In the question of 2016, the thermometer is being callibrated by using the boiling point of water and ¢
melting point of ice. If these two values are only Being used, then to callibrate the thermometer correctlys the
volume expansivitiy of the liquid should be uniform. There are two stationary points to callibrate. TO divide
the ral.mgf: between the two values into equal parts, the volume expansivity of the ligiud should be unifor™
Even lt. lf given that the radius of the hole is uniform. That hint is directing towards the uniform volu®
expansivity. Why? If the radius is not unifrom, then you cannot callibrate cogrrectly

N\ /
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has mentioned that the liquid-glass thermometer s 1, :
melting point of ice. Therefore, it is not fair to think that the 1i
water. If the liquid is evaporated, then (he thermom

water.

However, in the history of finding answers to the questions of thermometers and thermometric characteristics

I have told in many occasions that consider the given facts of the question or else the stem of the question.

The nearest example is the 34" question of paper 2012 (new). Here the statement of (A) is true as a sentence.
But it does not have a direct efTect in measuring the correct value from ihe thermometer.

Look at the following statements which have mentioned about the ability of a thermometer to give a correct

value for a thermometric measurement.

(A) When the temperatures have to be measured at the instances where it varies quickly with the time,
then the given thermometer should have its thermometric characteristic which varies greatly with

the temperature.

(B) When comparing the heat capacity of the environment that the temperature should be measured,

the heat capcity of the thermometer should be negligible.

(C) There should be a linear variation in the thermometric characterisitc with the temperature.

Out of these statements,
1) Only B is true
3) Only B and C are true
5) A, BandC all are true

2)  Only A and B are ture
4)  Only A and C are true

Therefore, according to the stem of the question, statement A is not matching. Even statement C was taken as

the correct answer in 2016, for the question of 2012, there is no relevancy of that statement to the qucsti.on.
The question of 2012 does not ask about calibration. Then you will ask how t.he thermOI(Iilf':;Eir of e ql"';S"toz
in 2012 was calibrated. If we consider that the thermometer of 2012 a.s l1qu1d:g1a:v;l tag i s1 v: weiarsn cz; :ta:t e
using the melting point of ice and the boiling point of water, then definitely statem ry imp ;

from you? What is the essential characteristic that you

What is your answer if such a question was asked

should have to pass the exam? J

N
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e ud 4) being simple \
il 1) Being honest ~ 2) Being humble 3) Not being pro

5) having practiced the subject matter well

: t it. But th
All these are characteristics that you should have. There is no debate abou © relevant ANy,

according the question is (5). Is not it?

04. Which of the following is not true regarding electromagnetic waves?
(1) Directions of electric and magnetic fields are perpendicular to each other.
(2) Speed does not depend on the medium of propagation.
(3) Do not necessarily require a material medium for propagation.
() Direction of propagation of the wave is perpendicular to the directions of electric and magnetic fields,
(5) Can be reflected at the boundary between two media.

When reading the sentences, you will get that the correct answer is (2). The sentences that are in this question
have been tested more or less previously. Look at the 13" question of paper 1994 and the 2™ question of
paper 2004.

Look a the following statements about electromagentic waves.

A) They have the same speed in any medium.
B) They are transverse waves.

C) There is no need of a medium for their propagation.

Out of these statements
1) OnlyBis true 2) Only B and C are ture 3) Only A and C are true
4) Only A and B are true 5) A, B and C all are true

Look at the following statements about the plane electromagnetic waves which are propagated in a vacuum.

1)  Electromagnetic waves are transverse waves.

2) The speeds of the electromagnetic waves are independent from their wavelengths.

3) The associated electric and the magnetic fields with the wave a

: re always along the direction of
propagation.

Out of these statements

1) Only A is true 2) Only A and B are ture

3) Only A and C are true
4) Only B and C are true 5) A, B and C all are trye

- _
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K Magnetic

field (B)

The figure hyg shown the
Wave, |

y hature of an electromagnetic
HICTe it can e g

en how the electric and the

ysics 2016 AL

05,

. ma nc" « 0 R
ft]':'f‘({g an(lg o 1¢ fields are being varied. Always the electric
Propagaton other |cl Magnetic fields are perpendicular to each
+Here :
M direction e it has shown a polarized electromagnetic
Q) wave, Th

at meang (he planes
Magnetic fiel s are not chang

unpolarize( light, the planes
with the time. The normal li
the directions of E and B

of the electric and the
ed with the time. In the

ght is unpolarized. Even

| are changed, they are
always Perpendicular to each other. We cannot see

. . the electric fields or the magnetic fields.
As there 1s an expression for the speed of any propag

electromagnetic wave. This is out of the syllabys, Ataftrl::eg s‘::c‘:,:’ ::fsrz IZ:: ieq“f“'onbforcthze pied (@ ofan
is the permittivity and p,_ is the permeability of free , o by

iy Actually, the free space is the vacuum, Therefore,
electric and magnetic fields can exist in a vacuum.

wave does not need a medium for propagation, it can exist in a medium. For example, the light is travelled
through the glass. For glass, ¢ is not €. The value of ¢ s bit higher than €, for the glass. Glass does not have
magnetic properties. Therefore, for glass pis H,- When g becomes €, the speed is reduced. When it goes back
to the air, it gets ,. Therefore, the speed of light is reduced in the glass whereas it takes the normal value
when it comes to the air again. Therefore, electromagnetic waves (light) are dependent upon the speed of
the medium. It is wrong to say that it is not dependent. The propagation direction of any mechanical wave is
perpendicular to the direction of the molecules’ vibration. The propagation direction of an electromagnetic
wave is perpendicular to the direction of the fields.

The speed of electromagnetic waves that are propagating in the vacuum is independent from their
wavelengths. If it is in a medium, then the speed is dependent upon their wavelengths. The speed of red
light is not equal to the speed of blue light in the glass. But at vacuum, all the colours have equal speeds.
When you think of an electromagnetic wave, think of the light. The light can be subjected to reflection at the
interface of two mediums.

A student has suggested the following three methods (A), (B) and (C) to increase the voltage

sensitivity (V/cm) of a potentiometer wire.
(A) Increasing the length of the wire

(B) Connecting a resistor in series with the “"lrie
(C) Increasing the voltage applied across the wire

Of the above three methods,

(2) only A and B are correct.
(1) only A is correct. (4) only A and C are correct.
(3) only B and C are correct.
(5) all A, B and C are correct (70 Povendonmeer' ¢ 2|
k ——————————
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This question faced a controversial situation. Is there any definite interpretation for the voltagem

f a potentiometer wire? Is it cm/V or V/em? The current sensitivity of a galvanometer is the deﬂBCtion
pee . . . ¥ .
(6) per a unit current (I). That means 0/1. The sensitivity of the glass-liquid theremometer is the rige of the
liquid level for a certain temperature difference. If the sensitivity is high, then it shows a high eXpansion

length for a particular temperature difference. Then you can even measure a small temperature difference

conveniently.

The sensitivity related to getting angry is measured by the amount s/he gets angry/ the reason to get angry,
Does the voltage sensitivity written as V/cm in the brackets just after the term? Actually, V/cm means th,
potential drop per a unit length. That menas the potential gradient. The potential gradient should be Jegg if
the voltage sensitivity has to be increased. There is no argument in it. The term given in brackets can be the

potential gradient not the sensitivity.

Children know the voltage sensitivity. This has been checked before. As V/em is given in bracekts, one may
think that V should be increased to increase the sensitivity. There is no such answer relevant to that. If the
voltage sensitivity is interpreted like cm/V, then you can just get the answer. If V is kept constant and the
length of the wire is increased, then the sensitivity is increased. Then the potential gradient k =V/cm will be

decreased. To increase the sensitivity you need to reduce k.

When a resistance in series is connected to a wire, the potential drop across the wire gets reduced. Then k
gets reduced and the sensitivity gets increased. When the potential drop is reduced across the wire, you
need to go for a longer length to measure a certain potential difference. That means the potentiometer is
sensitive. When the voltage is increased across the wire, then k will be increased. The sensitivity is reduced.
Therefore, what is more correct will be (A) and (B) only. Look at this question which is given as the 26"
question in paper 1991. You can do a study in detail once you do this question.

— .

AL_IFFQ B

1

To decide the e. m. f value of the cell E,, there is a potentiometer method arrangement which is shown in
the figure. To increase the balanced length,

1) R should be decreased and E should be increased

2) R should be decreased and E should be kept constant

3) E should be increased and R should be kept constant

4) R should be increased and E should be kept constant

5)  The diameter of the potentiometer wire should be decreased
When R is decreased and E is increased, V (the

: o ¢ potential drop across the potentiometer wire) will ¥
increased and the sensitivity is reduced. Argue and

see. The correct answer is (4). When the diameter of the
ases. Then the current will be reduced and the potent®
eased and the sensitivity is reduced.

wire is decreased, the resistance of the wire incre

drop across the wire (E -iR) is increased, V is incr

—
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06.

m transformer there gre 360 turns i, the prj
following voltage conversiong jg p"mmy Coil anq 30 ty

d " : .
One using (g trans formery ™3 in the secondary coil. Which oP

07.

the
( AC= Alternating current, DC = Dj

0 240 V AC voltage to 12 v DC Voltage,
@ 240V ACvoltage to 2880 v 5 voltage,
0) 240 V DC voltage to 20 v pc Voltage,
@ 240 V AC voltage to 20 v AC Voltage,
(5) 240 V DC voltage to 2 880 v DC Voltage,

rect Clﬂm"t)

[tis very simple. You just do not haye to look at
in the previous papers. When direct currents g

secondary voltage should be lesser than 240 \r/y g:f;e::re’ LB i
reduced from 360 to 30. That means by 12 times the turn
you will get 20. Do not do rough work . Do you need rq
rough work to divide 240 by 12? Even jf you do not do
the 4" choice as the answer. The statements with direct ¢

-down transformer. That means the
choice will pe left out. The number of turns are
s have been reduced. When 240 is divided by 12,
ugh work to divide 360 by 30? Even do you need
the calulation, from the relevant logic you can get

atthe 5 question of paper 2009. 220V has been changed into 240 v this time.
To change 220 V' ac to 20 V' ac, which of the following transformer is suitable?

Ransformer Type No. of turns in the secondary coil/ No. of tunes in
the primary coil
1 Step-down /22
2 Step-down 1/11
3 Step-down 11
4 Step-up 1/11
5 Step-up 11

Of the following sets of internal resistances given, the set of internal resistances
that suits best for an ammeter (A) and a voltmeter (V) to have in order t.o
measure the current I and the voltage across 1 kg resistor of the cirouit shown is |

Internal resistance of ammeter Internal resistance of voltmeter
[0} 1Q fll:g
3) 10 o
@) 200 2 |

ance should be small and in a voltmeter, the
ance

y fair statement that we express. Even if you
f the given numbers.

internal resist

IS | : meter, the
This s also very simple. In an am ) 5 gdathll

i ie 1g 4 comm
Interna] resistance should be large. This 15 2

\eter out 0
.o 1 Q for the amn
100k from this point, the internal resistance i minimal in 1

om this point, the 1n
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.

¢ from the given values is 5 kQ. T,
+ Hherefor,
» the

For the internal resistance of the voltmeter, the biggest valu

correct answer is (1).
al resitance of the voltmeter

re, the intern X
{he only value which is greater l: oulq p,
an |

it is better to have a lower resist

llel to 1 k2. Therefo

given values, 5 KkQ) is

yand (4). In ammeter, . K

lent resistance of the circuit is negilgible even i “ll”ur it
€ U

thout the ammeler, -

ected para
1 kQ. From the
atonly (1
ange of the equiva

ltmeter is jdeal wi
1 internal resis

The voltmeter is conn
definitely greater than
Therefore, all you need to look

rnal resistance. Then the ch
that vo

then the equivalent resistance
Of th;
§

inte!
1 Q is connected,then the tota reg;
Sistance

the ammeter. 1f we think
circuit is 1020 Q. When an amme
will be 1021 Q. The change is very s

ter with at tance of

mall.

The percentage change = (1/1020) X 100% = 0.1%
resistance of 20 Q is connecte

When an ammeter with an internal
(20/ 1020) X 100% =2%

1040 Q. The percentage change =
is smaller than 2%.
the voltmeter is increased more.
hange
ick only 5 kQ for the voltmeter.

It is better to reduc
When 1 kQ and 5 kQ are parallel, then the equiva]
alen

=(1-0.83)/1X 100% = 17 %

The change of 0.1%

internal resistance of
e is 0.83 kQ. Then the percentage of ¢

resistanc
you can p

But from the given internal resistances,

Which of the following is not a result of surface tension?

(1) Formation of spherical water droplets

(2) Capillary rise of water

(3) Ability of insects to walk on water surfaces without sinking
(4) The excess pressure inside a soap bubble

(5) Escaping of water molecules from water surfaces

Iti : .
t is very simple. You know these things. The water droplets are spherical in shape due

surface tension. Look at the 6% question of paper 1987.

What happens due to the surface tension from the following effects?
The risin, '
g of a mercury column of a thermometer when the temperature is increased

The falling liquid drops takes a shperical shape
reased

1

2

3. Therising of i

e g of a mercury column in a barometer when the atmospheric pressure is inc
cquiring a uniform velocity by a sphei j

) y a spheical object that falls down in a fluid

Th .
e spread of fragrance in the room when the scent bottle is d
opene

We know that for a gi
given volume 2ot
energy is proportional on the are ’r;l;e minimum surface area can be obtained for a sphere. The surfd
e et i tionillis a.f X erefore, acquiring a minimal area is connected to minimum SY
gy of the water d
always tends to keep i r droplet (from cohesi
p its possess . ohesive forces) will get minimum- Th
e Lens troubels, There is s ba edfenergy at a minimum level. When the)ene i . at a minim
m ' rgy isatam
or others too. Due to gravitational forces, th gy t ‘ drops d
, the water drops

spherical shape. Water d
. ¢ roplets .
dits fce Noemalie w P. s are mostly spherical in sha o
y we consider as a water droplet wl shape. The 3" esay question of paper 20108
e

capillary rise, the abili
’ ity of walkin
g on the water s
urface by some i
1 insects (22 question of PAPe’ ~

.
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d, then the total resistance is increage
Upto

e the errors as far as possible. It is better i h f
the |

to the forces of

¢ nature

um, [h&‘ﬂ'
o not ake

» radt 928 "[
n the radius of it is less than 0,1 mm- We knoV .
9013) ¥

t

ce
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The emission of water molecules from 4 water syrf:
v Lad Mace ig :
higher kinetic energy have a great probabil; Xplained 1,

all particleg in aerogg
But the emission of a water molecules frop a water
is not an issue is my view, But

| form,

. s the surface tension
0 Consider the following statements mage about a s ing waye
(A) The energy does not propagate along the string On a stretched string,

®) The position of a node does not vary with time
(C) Maximum displacement achieved by each lei ) _
Of the above statements, particle in the string depends on its position along the string,

(1) only A is true. ¥))] only B is true, k)

(4) only B and C are true. (5) all A, B and C are true,

These sentences are known by yourself, Look at the 12t

qQuestion of paper 1990 and 23 question of paper
1991.

Out of the sentences below, which is false regarding the standing waves?
1) The wave model does not go with the standing wave.

2) There is no energy propagation along with the wave.

3) You need two waves for wave superposition and they can travel to the same direction or to the
opposite direction.

4) Inwave superposition, always there will be points with zero displacements.
5) The points of maximum displacement are situated in the middle of zero displacement points.

Look at the following statements about progressive waves and standing waves. Which is in false?

A) Ina progressive wave, each particle of the string will vibrate with the same amplitude.
B) Ina standing wave, each particle of the string will vibrate with the same frequency.

C) The amplitude differes for different particles in the standing wave.

From these two questions, you can find the correct answer for the question of 2016. The standing wave

Patterns in a stretched string are shown in the figure.

A
First Harmonic or Fundamental - f, 2
Sacond Harmonic or Firet Overtune - £, A
- & —3
n
Third Harmonie or Second Over tane - fy 1
e} A\ /-
— Wavelength, \

0w

Fourth Harmonic or Thied Overtuna - fy
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The standing waves are created by the superposition of two waves which travel in oppom
i 1
medium with same wavelength or frequency. The wave model of a standing waves created fropy, thig ‘: a

ys on the same place. Thet
des) are at rest every tim

erm standing has been given to j "
€t

¢. In the middle of two adjacent node 0 thi
S‘

does not go to the left or right. It sta
thcre

reason. At some places of the string (no
maximum displacement (
are correct. There is a tension in the string. Therefore "

s there ii

ropagation through the string. The location of d
s ' P (4]
table with the time. By looking at the waye o an(
he displacement is minimum or zero, The myy; Yoy
Mum

is point which has the antinodes).

In the question of 2016, all three sentences

clastic energy in the string. But there is no encrgy p

antinodes do not change with the time. They are s

hat the statement (C) is correct. At the nodes, t
ach particle.

Cany cles as their amplitudes? There is no wrong i -

But in a standing wave, there is no such thing as one and only amplitude. It is dependent upon the Jocyy;,
n

of the particle. The maximum displacement of a standing wave (maximum amplitude) is at antingge I
. ; . -In
particle, will acquire the maximum displacement o N
e

can say t
displacement of each particle is characterisitic to €

ou call the maximum displacement of each parti

a progressive wave, at a certain point of each
maximum amplitude. Each particle’s maximum displacement differes in a standing wave. Those values 4y,
e

not being changed with time (if there is no energy loss).
You can understand these facts clearly through mathematics. If you are a mathmatics lover, then read these
information. A sinusoidal progressive transverse wave which travel towards positive x direction can pe
represented mathematically like this.- Y1 = Asin(kx — wt)
Here x = the position of the wave in time t; A = the amplitude of the wave; k = 2t/A = the wave number of
the wave (A = wavelength); o = the angular frequency of the wave; y, = the displacement of the wave ata
certain (X, t) '
Another similar wave which travels in -x direction can be represented by .y, = A sin(kx + wt).
To get a standing wave, we need to superpose these two waves.
Here y =y, +y, = A sin(kx-ot)+ A sin(kx+wt)
When the above expression is simpli i i i
plified [according to sin A +sin B=2 sin %4 (A + V4 (A-B)], y=[2A
ke8] et 5 (A + B) cos ¥ (A-B)], ¥
Here from the term [24 sin(kx)] ; gi i i
P [ ( )] : gives the maximum displacement of a certain x position (it gives the
p relavent to that point). From the term the oscillation of i ith time i d
a0 ) At e ion of the standing wave with time is represet’®
X point). A i i :
progressive wave, The term 24 P m]? A is the amplifude of the progressive wave. It is a constant fr*
. sin i : '
(kx), does not interpret the amplitude of the standing wave any e

? ll’l(kx), 1S del)endent u[)() i Ct i |
‘ . n X. Actually, there 1S no Chara ()| iStiC a]llph t

When considering th ;
g the above expression, the term which oscillate with time does not have X. It has only

cos (wt). What is impli .
N staE)le Llaﬁv; lt: l:“]?;cd here is that there is no progression in the oscill ans the ¥ ave
mov - The above expression which represents tain poitt*
' es up and down and there is no motj an o ast ot N
will be zero, This is because sin 0 0 el en the €

ating part. That me

anding wave tell us that, a €€
. - eft or right, When kx = nit (n =0, 1,2, .+-) th
=8In 7 =g8in 27 = (),

) =0V2 (n=0, | |
maximum when kx = 1/2 i, 3/2¢ 5/’231’ '“).”1‘[}?0 not these x values give nodes? Likewise, the ter™ wl?tli::
L CFantinodes will be obtained as x ~ (1; +'/ ) ;;“‘eans kx=(n+%)r(n=0,1,2,....). From this the P

2 .
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m these expressions, we can casily decise th
Fro

at the distance )
J they are placed in between the middje of nee between two adjacent antinodes is )\/2\
an

A Pair of nodeg Th
' . 8.The m
( mp“tUdc of an antinode) is 2A. When oy, of them
a

pan 2A7 Therefore, the maximum displacement (
than <

aximum displacement of an antinode

.arc Properly joined what else should happen other
amplitude) of fhe p

. ; articles of a standi is i
) a minimum to 2A. A is the ampltude of he W a standing wave is ranging

aves which hag particip

from

Anot o
of X Therefore, each particle vibrates with (he sam

displacement is greater compared to the speed of pa

ihat. 1f the frequency is same, then it should go qui
uickly to cover a small distance,

_— . . ated to ma A ing wave.
her characteristic of the equation whicl, represet make a standing

Usas i ava | ;
astanding wave is that there is same  for any value

¢ frequency. The speed of the particles with maximum
rticels without maximum displacement. It should be like
ckly if it nee
goq |
Here I will mention another question which is askeqd by the teachers

from me. Does standing waves is a
result of wave interference? My answer is

this one. When two waves are going in the same direction, the
result will be an interference. To have a standing wave, you definitely need two waves that moves to the
opposite direction. But the two effects occur due to the wave superposition principle. We use interference
term to describe the results of the superposition of waves to the same direction. The superposition principle
is a very powerful principle in Physics. Even it is seen as a simple principle, if it does not occur we will
undoubtedly be desperate. This principle can be simply state like this way. When many effects are being
acted simultaneously, the net resultant is equal to the vector sum of the results of each individual effect. As

mentioned in a previous book, this principle cannot be applied to human activities. Human activities are

dependent upon the others around them.

10. Which of the following gates operates according to the truth table given?

AlF
F
0l1 A"|>°'

1{0
P)
(1) Ponly (2) Pand Qonly
(4) PandR only (5) AllP,QandR

; i s ion i er 2003. If you take +5 V as binary 1 and write
There is a similar question like this as the 215t question in pap

is i nd.
the output at the end of each gate, then the answer is in your ha

S LA
: e p Pl Doy
-Ar-Do—I 1-:D—_ B A1+aT=A(=0)
5 [+]
(P) ()

(R)

on is identical. It can be directly seen that the given truth

ti iy
From this you can see that (P) and (Q) gates act (P) just matches to the relevant truth table. In (Q), if we

table is the truth table of a NOT gate. S the ou
take +5 V as binary 1 and when A is binary y th:;m gateisat
then the given truth table is not being satisfied.

tput of AND gate F gets zero. If F =0 when A =0,
narriage gate. The output gets 1 only when

7 I th tis
both are there. hen the two inputs of a XOR gate is same, then the output is
In (R) there is an exclusive OR gate (XOR). Whe t binary 1. Ina OR gate, the output

instanc re both inputs g¢
Zer0. XOR gate differes from OR gate in the instance whe

is both of the inputs are 1. In any
- OR gate, the output is 0 when 60 » output of a XOR
i8 1 when both of the inputs are 1. Butina X OR gate. Even both are there or not, the output of a
the -

chs the XOR gate W

SR D ROSA | SciTech.LK
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xclusive OR).

r e
gate is 0. It is enough to stay one (

11.

A =0 (there is one). When A =1 as both a¢ there

=] when i like 8 couple who afraid of each other. Evep ifbk(),

e i hen s/he will be the heroine/ her,, Wilhommh
th

¢

en F
ate. XOR gat
1 if there is one, ¢

When +5 V is taken as binary 1, th

. T \f
Therefore, it is equivalent to NOT g

ings. Eve
are there or not, there are no shouting

fear. ) W

[~

e f

The second input of each shown gates are being connected to binary 1. Out of the gate which gates

identical in action? (2003)
1) OnlyPandQ 2) Only Qand R 3) Only R and S

4) OnlySandT 5) OnlyPand T

Which of the figures shown correctly indicates the polarities of
potential difference that have to be applied across the junctions

+ +
shown in order to operate the transistor properly and obtain a :
suitable current?
(1) inA only (2) inBonly - - =
(3) inConly 4) inAandConly G (B) ©

(5) inBand Conly

As mentioned in the review of 2014, the arrow
(A) is a npn type bi-polar transistor that you
should be in the forward biased mode. If it is
Actually, if (A) is correct, then (B) should be

of the transistor s always applied from p to n. Therefore,
know. To activate a Iipn transistor, the base-emitter juction
a Silicon transistor, thep Ve should be 0.7 V. (A) is correct.

P to n. Therefore, the polarities should be ¢ t}‘:vronf gy e i} T

A 0 the other side (C)h l

JFET, gate(G)-source(S) junction sh . g el JFET. i
ould always be ket ;

. ptin the rey i .
el:mtted from the source can be contro]leq in going to the drain,’ e g e e e e
biased, then there will not be 2 depletion region b ey
into the gate, Therefore, onl

Y (A)is correct. Thes
28" question of Paper 2010 and the 34qn

gate-source junction is made forward

e :
tw?en the gate and the channel. The electrons tend to flo¥
€ points (with 5 releva

of paper 201 (new s

ncy to the transistors) are there in the
yllabus),

question
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e the body temperature of a person is 3570 g ———
12 .4 p.m. If his body te

13.

14,

_ L
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on is 35°C’ the
qocurs at 9 mperature increases‘:za;;?éve]ength of the radiation emitted from the bod?
plack pody radiation conditions can be applied) » the peak Wavelength will be (Assume that the

35

(1) 53 x 94 pm @ ‘;‘g
78

@ 77 % 24T o

This is @ question related to Wien displacement law,
when we use AT = constant, the answer can pe obt
Kelvin units. If you cannot add 273 tg 35 by your
273 = 308. Now, do not try to add 273 to 39 again.

(2) are in °C. These cannot have fourth powers. Wh

) en the temperature is increased, A should be decreased
(according to A_T = constant). So, the correct answ

eris (3). Is not it?
A moving jet plane can create a maximum sound intensity level of 150 dB. Take the sound intensity at the
threshold of hearing as 10> W m2. The maximum intensity of the sound that can be created by the jet plane
inWm?is
(H 100 2) 200 3) 400
4) 800 () 1000

This also can be done using the memory. As there is 10 in the decibel formula, when you remove a zero
in 150, only 15 is left on the left side of the equation. So, in the log expression there should be 10'S. Its
denominator has 102, When it is taken to the numerator, it will be 10'2, Then there should be 10 to be 10'S.
The answer is 1000. If you do the calculation, then

150=101og I/ 102> 1/ 102 =10% > I=10°

Even in the answer, there should be only powers of 10. If there are other numbers, then you cannot get the
answer without looking up the logarithmic tables. Therefore, the correct answer should be 100 or 1000.
From 10'2, you need 10%to take 10'.

When wind blows over the surface of a still lake, a bunch of water hyacinth floating on water as shown in

figure is observed to move in the direction of the wind witha velocity v. Consider the following statements
mafie o is transferred
(A) Magnitude of v depends on the rate at which the momentum 1s trans

from air molecules to the bunch.
®) Magnitude of v depends on the viscosity of water. of the abore
(©) Magnitude of v depends on the mass of the bunch.

statements,

() only C is true @ onyAmdBactue () onyBandCaiue.

true
() only A and C are true.  (5) all A, Band C are —

J




molecules transfer momentyp, to
. Depending upon the rate that gas ind is blown quickly, th the bush, h
4 This is not a hard question. ep hanges more ot less. If the wind is q s e rate ofm Meng Q
i h chang : he acceleration of ¢, Uy
is obtained by the bus ude of the a ¢ bush ¢,
i S h will take a higher value. Then the magnit hich gas molescles transfer g i Breagy
SN Wil 18 : ich gas N R e 2
transfer to the bus itude of v is dependent upon the rate in which g Mom,
(V] .
Therefore, the magnitu

Cntyp,

i . [()
»dee. If the wind is blown slowly then 5 .

i be said even from the general knowledge , then ;

the bush. This can be st

' - Aty
low speed. If the wind is blown quickly, then it will be Pusheq Quicky, )
slow : '

ter, Thc

“l‘“é hill l’c pl ‘\llCd SIOle ill a . . . ‘ ‘
i 18O [1 t

i Vv .Il bUSh.
I i l t flhc bUSh' U = the upthl’ust on the bUSll; [ II]E fCIce tllat 1S gl el’l to thC ]cach l thc

At a certain moment if a is the acceleration of the bush, the for the mass m of the bush we will
apply=> F =ma.ThenF-D=ma; TU =1l W

Therefore, statement (B) is also true.

There were some arguments for

statement (C). Clearly the mass m of the bush is dependent upon the
acceleration of the bush. If m is

greater, then the acceleration is less, If m is less, then the acceleration

D is increased, a is gradually redy
bush will move at a uniform speed
dependent upon m, It js true,

)

But the value of the terminal spee( (the acqui i
quired uniform speeq) ; the bush. A
v €an be the speed of an ingta Peed) is dependent upon the mass of

ce i ;

5% s et o » Or the terming] Speed, the three Statements are true for any occasion. Once

g Speed, it is true that v does not change, By the numerical value of v value is dependen!

Tee sentences. Even ifm is greater, then the weight of the bush I;
; : 5 sh

»1Ifm is greater, thep most of the part of the bus

0 be
s force fro w > bush also should
ndent upon yy, m the water on the bus

upon the facts that are mentioned in the ¢,

P |
12 object should be minimiz¢ to
s . . " JJevant
ush is Increased. What is written relev:

& u,‘[s
athlete wh, runs 100 m will press the fiv

» then the net supk

2015 jg Presente here, I an
0 the direction of Mmotion the

at is to reduce the area. At any tim

6A
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will not keep the palm Petpendicular 1 g, MoVing
wear tight swimwear to reduc ng dlrcmi(m' i

o)

e the Viscous force from t}
Jdvantage even from 1/1000 of 4 second

o If they |
and cover the hair with a smooth cap, e

'Ih | ns
Y remove the hair on the body to get the

ir, defin; "
f ‘l"n”“C]Y the Swimmers tie up their hair

1€ water,

along hy

Do you get the secret that when the birds

. fly, the regg
their legs up parallel to the body

50N Why they kee
and when an Y keep th

i ) . acroplane jg |
Horse riders as well as the bicycle riders evep s 1ift off, why the wheels are inserted to body?

. participat -
the frontal area. It is better that treeg are bent fo pate the competition by bending forward to reducce

' raroy i
indwill be feduced. gh wind. Then the forntal area that is associated with

) - @) @) @ - )

You can nicely argue and get the answer easily. As the direction of the motion of the object was vertically
downwards before the explosion, the momentum of the combined system should also be vertically
downwards after the collision (conservation of momentum). Therefore, the net mometum of the exploded
parts cannot be in horizontal and as well as in upward direction. Apply this logic to every figure.

Figure 1 -  There a piece which goes horizontally to the left side. The cancel off its momentum, there is no
piece which goes horizontally to the right side. (1) is wrong.

Figure 2 — There is piece which goes horizontally to the right side. To cancel off its momentum, there is
no piece which goes horizontally to the left side. (2) is wrong.

Figure 3 —  All of the parts go upwards. There is no component which goes vertically downwards. It is

wrong.

Figure 4 — There is piece which goes downwards to the right side. The right side of its momentum has a

horizontal component. To cancel off, there is no horizontal momentum component piece to the
orizon .

left side. As in figure 2, all of the other parts £0 vertically upwards or downwards.

itv) of the moving pieces which are inclined are
‘ ' the momentum (velocity) 0 ' .
il e (51)1. o horizontal components to the left and right side. Therefore, these can
then there are

osite t0o.
cancel off with each other. They can be equal a;;ddOP[t’o cancel off the momentum or the components of
; i ody
downwards, If it is simply said, then there 18 no

; ; ! 3), all are there to upward
Mo h the left or right horizontally in (1), (2) end (). In G)
mentum which are to the

direction. What is left will be (5). s. They are not the vectors which represent the

o » pieces/part : s
The drawn arrows represent the direction of the ,u will be in trouble. If these are taken as momentum
an 3 resolved, they will be cancelled

: 1 like that, th : .
momentum or velociies. 1 you tink e ¢ and left of figure (5) are .
to the right. The arrows only

; the righ .
Vectors, then once the inclined vectors 10 ncel the horizontal momentum
ca

Ww other. Then there i$ nobody 10
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resolved horizontally, All the other components are vertically
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he Participants of swimmimg competitoﬁ
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\

show the dircctions: |

ce we take the magnitude of the two momentum vectors to the rjgh Side j fig
lirg

vector to the left side should be greater than the Magnifg, ;
0
i r component of t the
previous two vectors (look at the figure). Why? Its horlzonFal vecto t p he Momeng, og
left side should be equal and opposite to the total of the horizontal vector Comp0nent' of the Momep, -
the right side and the horizontal component of the inclined momentum vector to the right sige

The two straight lines shown in the displacement (d) —time (t) gr-aPh rel::‘e:tlitot:ev;l;:iﬁons Of two o}

A and B started from rest at time t = 0 and moving along the positive X-dir - Which of the fllony
statements made about the motions of the objects is true?

(1) The object A has travelled for a longer time than B.

(2) When tio object B has made a displacement greater than A.

(3) Object A has a greater velocity than B.
.(4) wupject A nas a greater acceleration than B.

(5) Both objects have the same velocity at the point where the two su*aiz"ht lines ¢
G

e

If they are vectors, then on
(5) as equal, the magnitude of the inclined

It is a very easy question. Both have gone in the same t, time. That can be decided from the eyes, ()i
false. Even at a glance we can say that the statement (2) is wrong. The object A has done more displacement
than the object (B). Actually, the displacement of B is the distance of QR. A has displaced a distance of
PS. PS> QR. If needed PS> QS too. You can quickly see that statement (3) is correct. The gradient of the
displacement-time graph gives the velocity of the object. Even a person with eyes can see that the velocity
of A is greater than B. The gradient of the straight line of A is greater than of the straight line of B.

da P

1
1
& I
1

Now you do not have to look into other two sentences. As the displacement-time graphs are straight lins
the velocity is uniform. The acceleration is zero. (4) is false. As (3) is correct (5) is obviously wrong: The

place where the straight lines intersect the displacement valyeg of the objects are equal relative ©© the

this question is wrong (o me as the que

: stion has ment
there is no effect to the answer of the q

. «t But
loned that at t =(, the objects start from the rest-
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7 Anclevator of weight 5 000 NW
{7. ~

) £'5000 N, wh; ;
.+ travels at constant velocity from 2nq + While Moving vertically upwards in a buildin
it tra 00r to 12th f yup g

00r in 20 secq : ,
only 80% <.)f the power generattad by the motor is consumed o g7 thnds. The height of each floor is 4 m. If
while moving at constant velocity, the power of the mote 5 ¢ elevator and the load against gravity

(1) 20kW @ 25kw

) 60KW ) 1000w @)

. 0 rough work (calculati i . :
a simple calculation. There are 10 floors from the % (calculations) from this question. There is

floor to the 12t floor. Th i ift wi
L amd ) - The total weight of the lift with
o l?ad s 1o M (500? +5000). The total height of 10 floors is 40 m. Therefore, the work done against the
gravity should be (10* X 40) J (mgh = wh). Therefo ’

. re, the work done in a second s (10* X 40)/20. If the
.power of the motor is P, then (10¢ X 40)/20 = p x g¢y 100; P=(2X 10 X 10)/8 = 25 X 10° W = 25 kW
If you think that there are 11 floors from the 2nd floor to the 12t

the second-floor means, that the second floor should be includ
is not included. Up to the 12* floor means the end of the 118§

floor, then the calculation gets wrong. From
ed. Up to the 12 floor means, the 12 floor
oor. A similar question of a previous paper
has been mentioned to imply the importance of studying the past papers in an investigative manner to you.
An electric motor pulls a weight of 100 kg to 20 min 2s. If the efficiency of the motor is 80%,

the minimum power that the motor should have?

then what is

18. Three monochromatic light beams A, B and C have the same intensities (i.e. energy flow through unit area
per second). However, the wavelength associated with beam A is longer than that of B, and the frequency
associated with beam C is smaller than that of A. The photon flux (number of photons crossing a unit area
per second) of three beams when written in the ascending order, it will be

(1) CA,B @ B,AC 3) ABC
@ B,C,A (5) C,B,A

We will consider a group of giants and a group of people like us. To finsh a certain work if you need a certain

amount of energy, then you will need few giants. You will need many people like us for that work.

The example has been presenfed in an identical way which is based for this question. The energy that flows
across a unit area in a second is same for all the three rays. But according to the photon theory, the energy

of a photon with a less wavelength is greater compared to a photon with a high wavelength (E = hf = hc/A).

Therefore, if we take as a group and you need to get the equal energy amount, then you need many number

d C have to be compared. According to the
From the second data, frequency has been
avelengths, all will get jumbled. Therefore,

3 a group, then only few of them are needed to get the equal
10 get the correct answer, the relevant wavelengths of A, B an
fist data, A, > A,. Write down this fact on your rouglll She‘;t-w
Compared f.<f,. If you try to argue with both frequencies an

g i < AY hen k(‘ > k 3

h is highest in C. Therefore, we need more from it. The
gth is

w Of il- SOI

Now if KA >, and e >Ny is expressed as a re
Now the answer is in your hand. The wavelen
Wavelength is Jesser in B. Therefore, we need fe
correct answer is B, A, C.

2 ¢ i Aw- Y
You cap get the answer by looking at the inequality of

when they are made in the ascending order, the

) can get confused even itis nota hard question.
ou ¢t

ss it will be hard if you try to argue separately.
088

J

ies, 1 gu
As two data are given in wavelengths and frequenct

Phye:
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-

ton flux

d, you can also do it f;
/ : i alities using the wavelengths. [fHCCdc. Y . rom the f; Qugy,.
So, here I have built the inequ density have been given separately in the bfaCkets_ i Moy

(f. <f,<fp). The intensity and the pho
c >
better to mention like that. In the wave theory, P
. 01y,
unit area in a unit time (Wm™). Butin the .photor:n O o alio ke s . dWhat iﬁ
' ' tons per unit area in ¢ . ‘
important is the number of pho i it i :
p Ik about a unit area, I feel it is better to use the term derllsuy ' me When we » "
As we talk a { cam. But here what is indicated as the intensity is the photop e
| Ity,
ey

H €l ;. .
the il‘ltCllSity is mterpreted as the encrgy lha[ ﬂo” S lltlS
i waves with the roﬁg
dlsplace h Photons_ There 1

tons also we use the intensity of ab
r:::ording to the photon theory, if the intensity of a beam mc:cms th'e enc(e)rgy th:t fiisOW: acr'oss  Unt gy
second, then there are three ways which we can change the intensity. One wh y is changing the ey
photons per second without the change of the frequency (.wavelength). Thent c; energy of each plllot o
not change but as more or less photons flow across the unit area, the net. energy ow. per seocnd wilf o
or less. The second method is to change the frequency (wavelength) without changlng the photon flow
Then as the energy of the photons will be more/less, the net energy flow across a unit area per secqy dwij
be more/less even if the rate is constant. The third method is to change both of these facts.

But accroding to the photon theory, the scientists clearly state that the electron emission from 5 Certain
surface will not be decided by the intensity of the incident beam. According to the photon theory, if the
intensity of the beam is the energy that flow across a unit area per second, then then the intensity cap pe
changed from the second method which was mentioned above. That means the intensity can be changed by
changing the frequency (wavelength). What it implies is that when the frequency is increased, the intensity
of the beam is increased and the kinetic energy of the electrons gets increased in the emitted electrons dye
to the intensity (if the frequency increased the threshold frequency).

But what scientists state is that the kinefic enrgy of the emitted electrons will not be changed due to the
intensity of the beam. If so, according to the photon theory, the intensity is the number of photons that go
across a unit area in a second (photon flux density). By changing the energy of a photon, the photon flux
density cannot be changed. If the photon does not have the minimum energy to grab an electron, then there

is no use even if many photons are hit. Even if one boy does not have the energy to win the heart of a girl,
then there is no use, even many boys are there to win her heart.

l,; and I respectively represent fractional increase in the original lengths of two rods of aluminium (Al)
and copper (Cu) when their temperature is increased by an amount of 0

i °C from the room temperaure.
Which of the following graphs best represents the variations of / wand [ with 0 °C? (Linear expansivities
of aluminium and copper are 2.3 x 10-5 °C'and 1.7 x 10-5 0c-1 respectively.)

y ! 1 C
[ Y ot c s ‘;: by C
[+
!
’ Al u Al
Al
0,0) 9 (0,0) 0 (0,0) g -0 ¢
M (2) @)

RIS ¢

Itis a simple question, | — -1 - qinst
‘ q ' I=1y(1+ af) » Lo _ a8; When the fractional ine 1=lo i plotted 84

you will get a straight line which poec lo onal Increment === 15 p jon
80¢s across the origin. The gradient is equal to As :f,e linear expans’

of Al is greater th :
greater than the value of copper (Cu), the gradient of the straigth line for Al should be grea”

Therefore, the correct variation is ( 1).
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er; :
rI;mature of a certain room with closed windows in a house
s ?Pened the windows of the room for a few minutes at
T air at 27 °C which was present outside the house. Once

made of bricks was observed to be 35 °C_ o pe
night and allowed the room to be filled with co

(1) Rapid movement of air molecules inside the room
(2) Collision of air molecules with the walls

3) Low specific heat capacity of air

(4) Low thermal conductivity of air

(5) High specific heat capacity of brick walls

It is a beautiful question. If the air of 27°C needs to be 35°C air, then the air molecules should get the heat
by the colliding with the walls. There is no other source which can give the heat. As there is higher specific
heat capacity in the bricks, the walls get heated and store some amount of heat during the day time. When
the gas molecules are hit with bricks, the heat gets transferred to the gas molecules. If we consider that the
wall is in 35°C, then the gas molecules in 27°C will hit on the wall and get the heat.

If the motion of the gas molecules in the room happens very quickly, then the heat transfer from the wall also
happen very quickly. When the number of collisions with wall increases, the heat transfer happens quickly.
As the specific heat capacity of the air is less, the air gets hotter from a small a heat amount. If a certain heat

is given to a material with a less specific heat capacity,
Ifa certain heat was supplied to a material which has a greats

not rise that much. Likewise, when it gets cooled, it does not . -
f the observations the unaccepted reason is the less heat conductivity of the
eo >

cule to the other molecule not by moving of molecules

ecules are heated due to heat conductivity, it should
the gas molecules are

then the temperature increases to a considerable level.
pecific heat capacity, then the temperature will

gets cooled quickly.

According to the clarification 0
air. Heat is transferred by conduction from 0n¢ mole

. .. 1
from one place to another. Therefore, if the air mo

m in W W the molecules in the room. As
LaRpen st g he Tl &8 5% the wall' ards’ o 'senotoeﬂ‘icient. Therefore, the lowest bid to explain
i m i he conduction1
In random motion, the heat transfer from t N -
( of the air.

rvati heat conductivity
e e r is the heat conductivity. The other four answers are
¢ answe

armer or € o
hese molecules are doing vibrations in

Even from the five answers, the unsuitabl ooler due to heat conduction. The

- a gas gClS wi
inter-connected. We normally do not s2Y - togcqch other. As t
molecules of a solid material are placed CI(:]S;r | one molecule tO anoth
- rred from N -
a certain limit, the energy can be transfer . energy transfer fromn
v ,t thi; as molecules are greater, the €N gy
e between

er molecule (conduction). But as

lecule to molecule does not

. )C. The air molecules with
Occur regular . 1 than the value 10 27°C.
oo n 35°C is higher tha J

. o i o
The mean kinetic energy of aif mOICCUIL. o diffuse to the outside.
higher kinetic energy have 2 higher POSSlblmy

Phy,.:
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e

The window is being opened for few

: -oned in the question because if jt ;
minutes has been mentione . . - °Denedf
perature will acquire the outsjde atmg, o
S

i hange like thi Pher,
£27°C. But the question does not mention about a heoat exc hg X hls way, Hovvever it
temperature ‘f le;:ules of 27°C to the room is needed to reach 35°C, then the heat should be Shineg g
ir mo

ng with the inner walls. Otherwise, there is no other way fo, A
her heat source in the room to provide heat to the aj; Molegy 5
e

lecules collide with the walls and absorb the heat of p, o s
s,

g

the inserted a i
the inner walls. That means by only collidi
air molecules to get the heat. There is no ot
of 27°C that came into the room. The air mo
This should be an inside game as the windows are a ‘. |
A cube of ice of mass 1 kg at °C has a small metal sphere trapped inside as shown in the

figure, It was found that this ice cube requires 300 kJ of heat energy to completely melt
and f(;nn water at 0 °C. Specific latent heat of fusion of ice is 330 kj/kg, The mass of the '

metal sphere in grams is approximately
(1 30 2 33 3)

4 110 (5) 333

1so being closed here.

You need a calculation. The initial temperature of the cube is 0°C. By supplying heat, 0°C ice is converted
0°C water. What is indicated here is that the temperature of the metal sphere is remaining at 0°C. Therefore,
the supplied heat is totally used to covert ice into water. The metal sphere does not absorb any heat, The
mass of only ice = 300/330 kg (Q =m L); Therefore, the mass of the metal sphere = 1- 30/33 =3/33 = 1/1]
kg. When it is converted to grams, (1/11) X 1000 g = 91 g.

The answer is being asked to a near value. That indicates that it does not simplify accurately. If there is 10
instead of 11, the answer is 100 g. Therefore, the answer should be less than 100. There is only one answer
which is less than 100 and near to that value. It is 91. So, you can get the answer without dividing 1000 by
11.

The trick of this question is to know that the metal sphere does not absorb heat. Even the specific heat
capacity of the metal is not given. 1kg should be taken as the total mass of the metal and ice. However,
according to the given data, the mass of only ice is less than 1 kg.

An ideal gas is taken from state a to state b through two paths ach and adb as P4
shown in the P — V diagram. When going through path ach, 100 J of heat is c b
absorbed and 50 J of work is done by the gas. If the work done by the gas, when
taking the path adb is 10 J, the amount of heat absorbed by the gas during the
path adb is

(1) 401] @) 50J 3) -501] a——d
@ 60) (5) -60J oL———V

Such .questlons can be seen in the past papers a lot. As it is an ideal gas, if the initial and final states are $3m°
fsven it goes from any path, then the internal energy difference of the gas will be same. Therefore, (AQ- L
1s constant for both paths.

100-50 =AQ - 10; AQ =60 J.

This is all that you need to write as rough work. In both insta
AW is positive. As the heat is absorbed, AQ is also
Therefore, even in that path, the heat is absorbed.

nces, the work is done from the gas. Therefor®
positive. The answer for AQ will be a positive value.

_
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o mass of the planN
2 if the 734970 dius of the planet Planet A is fo, tim

€s that of

locity at the surface of p|
Escape, ve ' anet A
mlty at the surface of Planet g 18

2

There ar¢ questions of escape velocity in the previous

VA _

Therefore, 7 = =V =2,

: My M
sbheengiventhat—= =4 -8 4:
It ha g R, 4 = 4 1s given as the square root of 4 jg 2

mass is M and radius is .
Ifthe R, then the minimum escape velocity of v from a planet for a particle is given

by
- 2GM — GM GM
1) v /—-R 2)v=2 /—R 3Jv=4 XT 4)v=GM/R  5)v=2GM/R

& isactl Papers, 1 — ’ZG_M CTh i | )
in the 21° questior Ty er2013. v & /M-_/R v e This expression is being asked
Mgp/Rp

4. A network consisting of five identical parallel plate capacitors of > . .
capacitance C each, is connected to a cell of voltage V as shown in -——{C :’ '-|—‘
the figure. Assume that the capacitor plates are in free space. The net 5| b '
electric flux through the enclosed surface S is \____‘,'

C
cv 3CV (014
=1 A 2) — A
W 2€, i 3€ ® & i T “—J
3CV & 5 ¥
@ ——Eo 5 0 , , L

You know that the charges are not stored in the capacitor which is in the middle. Look at the 14th question

paper 1990. Even in a similar resistor arrangement, you know that there will be no current flow across the

middle resistor (Wheatstone circuit arrangement). The upper two capacitors are in series with each other.
If you consider the charges in the plates, then the net charge in the closed 8 surface is zero =-q +q + 0=
0. Therefore, the net electric flux is zero across S surface. Dogs g/e, or q is the electric flux? ACC(‘)rding -
the SI unit of electric flux, the unit is C (Coulomb). According to the otﬁcif\l web page for Sl. units http://
Physics.nist.gov/cuu, the unit of the electric flux density is Cm? (the.electnc. flux zcriss.a u‘;'t a“’:)'l Thcl
section which has this information has been shown here. But i.n many mtzmz;:o:z:(l) t:](:es ;2 a;s“?:::i k::,;i
have mentioned q/e, as the electric flux. It is true. The examiners haveh ez ‘ ceided . im:rpor e
flux from this onwards. In the new syllabus of Physics from 2017 ZIIS(.) .as AT A
3 g/enot as q. Even though my opinion is different, all the others opinion is 4/, :

ommon jecision of the c N
! i ust respect the ¢ |
Moac standard for a certain-way-. We m \‘ ]

Majority, ©
| }—]———1 f

(/5]

06
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Even though the capacitors in tp;
Table 4. Examples of Sl derlvgd units whose gar::; :;\:1 li‘y’zbols ' . ' . IhlS ques ti()n
include S1 derived units with special names not identical in capacity, the angye, wil| g
Sl derived unit . 4 No
R changed. A question with unequg] Capaci t
Symbol 3 . or
Dortved guanty b Pas been asked in the 59" question of $ hag
dynamic viscosity pascal second M . . Paper 198
moment of force newton meter s As a sentence of this question, it W . 4
surface tension newton per meter radls i as 8lven th
angular velodity radian per second s the algebraic sum of the charges of a
angular acceleration radian per second squared deSZ 0 capaCi[
ot flzx Qe It il bor SR b plates that are connected to the pojng y .
; r kelvin JK nt X i
heat capacity, entropy joute pe ¢ K . ; . S ze
specific heat capacity, specific entropy joule per kilogram Kelvin Ji(kgK) This sentence 1S correct. This can be " .
spactfic energy joule per kilogram Jkg ) . Proveq like
thermal conductivity watt per meter kelvin W'(;“'K) this way. When the capacitors are bEing ch
: Jim ar
energy density joule per cubic meter . X ged
electric field strength volt per meter Vlm3 by connecting to the cell, there will be a cuy
‘electric charge density coulomb per cubic meter C/m - . . ent
electric flux density coulomb per square meter C/m? flow in the branches till the Capacitors are total}
‘permittivity farad per meter F/m . . y
permeability henry per meter Him Charged and get it the continuous state., The Tate
'molar energy : joule per mole Jimol 5 s
molar entropy, molar heat capacity joule per mole kelvin J/(mol-K) ofcharge ﬂOW Wlth time means a CuITent ﬂOW_
exposure (x and Y rays) coulomb per kilogram Clkg
absorbed dose rate gray per second Gy/s __l I__
@adiam intensity watt per steradian Wisr
radiance ; ; _ watt per square meter steradian ~ W/(m?'sr)
;eetalyﬁc (activity) concentration  katal per cubic meter kat/m? —I— —]—

C, x G, At a certain instance, if the currents that flow in the branches gre
I—_L—-I I— i, 1, and i,, then we know that i, = i, + i,. That means i, +i,- i =0,
C, | According to this q, + q, — q,= 0. The algebraic sum of the charges
I_ is zero. Therefore, to get the net electric flux across the surface § as
Cs zero, it is not definitely needed to have same capacity values for the

C4

ilg | capacitors. This is true for any occasion. But when the capacity values

of the capacitors are equal, then the question is simple.

25. Two cells having e.m.f.s of 3 V and 3.2 V and equal internal resistances of 0.5 Q are connected in parallel
as shown in figure. Power dissipation by the cell combination is

(H 001w 2 o0.02wW 3 003W

@ 004w 6 005w s

It is simple. If needed, you can do it from your memory. If the flowing current is i, then 3.2 - 3=/
(0.5+0.5);i=0.2 A. then The power produced from the combined system = (0.2’ X 1 = (’).04 W. I told you
that you. can do it from your memory due to this reason. The net e. m. f around the network is 0.2 V. Th¢
tota'ul resistance is 1 Q. Even the current flows to any direction, there will be a power consumption across
resistor when there is a current flow. The square of 0.2 is 0.04. You might take the square of 0.2 as 0.4. But

there is no answer for 0.4,
3.2v /\i 3v

= — S

0.5Q] ‘l‘ 0.50

o) - 2016%
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6.
} form

;ameter p made of the same metal if D g ¢

diam! qual to

d
M 3 @ 4 3) 6d

an get the answer very ¢

oaz: When the resistors are parallel, the equivalent

ere i i i
are more alternatives, the resistance is reduced.
€ are many alternatives.

You ¢
fength

: ) s the resistance 0
quch nine wires are in parallel, then the net resistance o . rr

resistance gets reduced. It cannot get increased. When th
when there is a trouble, the stress can be reduced if ther

The resistance of the wire with a diameter D o 111 g
vou think in another way, D2' D2 — gq2 @ = 3d.9 is given as 3 is its square root. If

then nine wires are bein

re being parallel mean
: . ans that the cross-secti i
wire has been increased by 9 times. Therefore, to get that cross i vl o

diameters (3> =9).

sectional area of 9 times, there should be 3

37, A structure consisting of straight wire sections of AO, OB, CO and OD of equal lengths arranged so that
AOC =BOD, carty currents I along the directions shown. When this structure is placed perpendicular to a
magnetic field as shown in the figure, due to magnetic field it will experience

(1) aresultant force along the plane of the paper in the upward direction.

(2) aresultant force along the plane of the paper in the downward direction.

(3) aresultant force along the plane of the paper to the right.

(4) aresultant force along the plane of the paper to the left. 07

(5) no resultant force.

Look at the 31% question of paper 2013 and 33 question of paper 2011 (old syllabus). The force on a current
carrying wire with any shape at a uniform magnetic field is equal to the force which is applied if the two ends
of the wires are connected by a straight wire. Therefore, the wire part of OCD is equal to the wire part of
CD which is shown in a dashed line. Now the system has two horizontal wire parts which carry the current

to the right side.

r fingers and rotate these fingers from I to B. Then the

question asks about the force on the current carrying
wires due to the external magnetic field. Also, there is 2 magnetic ﬁf:ld due to -the cu'rrerllt ﬂtotw ‘:‘f the w";si
Due to that, the force on the wires is attracted to each other. This s)’StelT1 1s'equwa ent to two Plﬂl'ﬂ :
B wires which carry current to the same direction, Even you can solve the
F ; ing this fact. The acting forces on the system can be drawn
/— question us the system is drawn. Look at the figure. When

1

ing to the way o5 I
agoralrie tal and vertical directions, the horizontal

Now keep the right thumb perpendicular to the othe

thumb is pointing upwards. The answer is (1). The
ere

; i into horizon
7 solved into .
(F‘ F’ is re ts are cancelled off whereas the components that are acting
componen
i l tically upwards aré left out. J

K ver
- 2016 AL @
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gure (a) i8 applied across the input terminals

shown in fi
o Ih?z‘vfl‘:z":ircuits P,QR and S shown below.

—Pp—D 0
A.-—-[)}———“‘K]""—' 4 !

: B po
ppe ()
o ¥ @
A'__—EE-T——_‘ A= * Z% B
— Bo- : —e
e ) 1
® b
If the potential drops across the diodes are negligible, the input waveform will travel unaffe?ted. through
(1) the circuit P only. (2) the circuit Q only. (3) the circuit R only
(4) the circuit S only. (5) the circuits R and S only.

The road has been opened and it has been closed again in P. In the positive part of the wave model, the first
diode is forward biased. Therefore, the positive part of the model goes across that diode. But the second
diode is reverse biased for the positive part of the wave model. Likewise, the first diode is reverse biased
for the negative part. Actually, nothing goes across the circuit P. the road has been opened/closed and then
closed/opened. From Q the positive part of the wave model is only passed. The negative part is cut off. At
a glance (P) and (Q) can be removed and also (S) can be removed. The diode ends in (S) are being earthed.
Therefore, you do not have to look at (S). Even the positive part of the wave model tends to go across the
first diode of (S), the output is earthed. In another way, the circuit is being short circuited. As the potential
drop across the diodes is not considered, the diodes can be treated as equivalents of two wires which flow
current to one side if needed. Then (S) circuit is like a circuit where the live wire is connected to the earth
wire which is short circuited. (R) is correct. The two diodes are connected to both sides in parallel. The other
diodes are on the same road. The positive part of the wave goes across the upper diode whereas the negative
part goes across the lower diode. As the positive part is allowed from the top and the negative part is allowed

to flow from the bottom, the wave model flows without an effect.

A

T

One gate is open when needed. Then the other gate is closed by that time. At the other time the previousl,\'

opened gate is closed whereas the previously closed gate is opened now. This work cannot be done by
connecting the diodes in series. If we need to insert two groups sep

then we need two separate doors. At the polling centres there
Both enter separately in two doors. If the doors are pl
the ballot is put into one box, The correct answe

: ish,
arately to a hall according to our wi
- S § remales:
are separate queues for males and fem

¢ i sert : > 1 'J")vt
aced in series, then this work cannot be done. Fit

8. . M1 C i S to
how th ris (3). The earthed connection is shown in these cireutts
show that the voltages are measured relative to the

. sageting
Carlllcd (()) connec H " stion 18 ‘IL“ o
. ction, The earthed connect!
as a reference point/ way, he carthe

If such a wave model is used in cathode ray oscilloscope (C

jon i
m i RO serve " —y > ~onnt’C“”"
L the metal chasis/frame of the CRO, ) to observe, then the earthed ¢
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o children of masses m, anW

{ Shich is balanced at its centre of gravity 0
o hey start moving simullam:ously on lht‘:
. cons!t:l"'t speeds v! and v, respectively A
while maintaining the horizontal equilibriym, of " A K o
. consid?f the following statements made abo
o e equilibrium to be maintained at any time ¢ il
(A) they should always move in opposite dire'ct'
(B) they should move keeping their total linearl:l:;r.nemum al
ways equal to zero.

(C) they should move so that the moment rod :
to the moment produced by the Olherpchill:jce:b(l;i Oone child about O is always equal and opposite

of the above statements, ,
(1) only Ais true. (2) only B is true,

(3) onlyA and B are true. @) only B and o
) all A, B and C are true. are true,

motion of the two children.

(é’ewton 's Law and Momentum “j

All you need is to keep the mass centre/ centre of vity ys. Iha
gravity of the system at the poi
Hlyounest i y e point O always. That means

Ifr s
oy I, 1s increased, then r, also should be increased. Likewise, if r,is decreased,
then r, should be decreased. Therefore, two children definitely should move into opposite directions. That

means < and = 0r = and <.ltcannotbe « and « or > and — Therefore, statement (A) is true.
It can be decided that this statement is true from general knowledge too. If it does not move in the opposite
directions, then the balance will be upset. (B) can be obtained from m,r, =m,r,. If this expression is divided
by time (t), then m,r /t =m,r./t; m,v, =m,v,; m v,- m,v, = 0. (B) i also true. Also, (C) can be obtained from
m 1, =m,r,. m gr, =m,gr,.From general knowledge you can see that (C) is true.

_‘l:— ':‘ ~~". The direction of the moment is outside the paper.@
13 The direction of the moment is into the paper. ®

The thumb of the right hand is kept perpendicular to the other fingers and the fingers are rotated from vector

rto F. Then the direction that the thumb points to the direction of the moment vector. The clockwise and

anticlockwise directions are not the vector directions of the moment. These are the directions that we made

for our convenience.

3. A uniform disc of mass m and radius r rolls
without slipping, initially along a horizontal
surface, and subsequently starts to climb up a
ramp as shown in the figure. The disc has 2 linear
velocity » on the horizontal surface. The moment
of inertia of the disc about the axis through its
centre and normal to the plane of the disc 1S
'_n_z_ri' What is the maximum height A to which

the centre of mass of the disc climb?

v? 302

ar situation. The disk has a linear and

a famili

W quilibrium as shown in figure, on a uniform .

i s
We need to write an equation (conservation of energy)- v
pened in the disk.

\ et Rl ey BASESIPR e
P § R D ROSA | SciTech.LK
hysics | ——— @

rolling can be considered as the total ofpurej




ion and a pure rotational motion. This fact has been reviewed in earlier papers.
r linear motion & . -
he total of linear kinetic energy and the rotational kinetic energy should be equal tq py,, i
o e e = . . . ol
L height, there is no linear or rotational motion. The total kinetic energy is transfonned ot
m hel ] 0

the maximu try to write them in one row. The Ve]()city of
e

gravitational potential energy- When writing equations,
isk should be v.
mass centre of the disk s 2 | |
yh= s [w? = Y (mr¥/2) x v¥/r*]; When % and Y4 are added i ;
Y2 = mgh; h = Y v/g; [1/2 -
14 mv2+ Vs (mr%/2) X v?/ "
isk is sliding, then v ¢ :
::f thtc d'q_s needed if the disk is needed to be rolled. There will be a created torque at the centre o the
riction i

) ) disk
due to the frictional force. But as it is not sliding, there will not be any work done from the frictiona) force

annot be written as v = ro. If the surface is smooth, then the djgy wil] Slide

i olume 500 cm® contains a few orange seeds at jts botiom. It wag gp,
- Q\aflfhs: g;’;ir:sj};s(?bg:: (():)u:;zgt(;ft ‘t’he bottom when 10 grams of sugar was dfssolvcd in the soluliox_l_ Ass:,v .
that the addition of sugar does not alter the volume of the solu_uon. If t_l;e flen31ty of the orange solution before
adding sugar was 1000 kg m™, the density of orange seeds (in kg m™) is approximately equal to
(1 1020 (2) 1040 (3) 1060 4) 1080

The orange seeds are starting float means that the density of the orange seeds have become equal with the
density of the liquid. The work is done when we find the density of the solution after sugar is applied. Ag
there are g, kg, cm® and m’, you can get jumbled. If the density of the water is converted to gem?, then the
calculation is easy. 1 gcm? is 10° kgm™.

10° kg/m® = 10° X 10° g/em® = (10° X 10%)/ 10° g/em? = 1 gem?

When we were doing A/Ls, we remember the density of water as 1 gcm?. Those days, the questions were
done in g and cm’.

If 1g is lem?, then 500 cm® has a mass of 500g.

As 10g is put to the water, now the mass of the solution is (500+ 10) 510 g. The volume of the water does
not change as sugar is inserted. So, the volume of the solution is 500 cm?.

Therefore, the density of the solution = 510/500 gem® = 1. 02 gem?®. That means 1020 kgm=. The correct
answer is (1). To convert gcm to kgm?, you need to multiply by 10, But if g is needed to make kg, then you
need to divide from 103, As there is 106 in m?, m’ also should be multiplied by 106. Therefore, 105103 =10".

Even the division of 51 from 5 should be seen as 10.2 for the answer. So, other answers instead of 1020 are
irrelevant.

32. A boy, sitting on a smooth turntable with a weight in his each extended hand, is rotating with an angular
velocity w0. When he bends his hands towards his body, the angular velocity becomes cop If /0 and /1

are the moments of inertia of rotating systems when the hands are extended, and bent towards his body
respectively, then

) @y > @, 4, > I and o1 > ol Q) o<, Iy > I and oy, < o/,

G oy<a,l,> I, and wyl, = ol @ o,> @, I < I, and woly =
(5) Wy = @y, Iy = I, and Wyl = w1y ¥ S SRS

e

25 %
el e -
Itis very simple. This has been checked in
on

question of paper 2012 (01‘2'
ed. That means Igmo = Ilu)]' ChOiCCS Of(l) and (2) are renlovg .
of inertia gets increased, Therefore, >1. If [>T, then ®, < l.o‘.

several situations, Look at the 49®
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cases- The videos of people who are doing jce gk

iﬂcr ; ntln y ()n ‘ ‘ ‘ot )
4ild is holding two loads from cach hand. B ontelevision come into the mind cffortlessly. The\
c
L=1-W L=]w
O
[\

A rod XY resis bet‘ween two smooth boards PQ and OR kept
" jnclined to the horizontal as shown in the figure. Angle PQR
s 00° and the surfaces of the boards are normal to the plane
of the paper. The centre of gravity of the rod is most likely
to be situated at the point
m A (2) B @) C
@ D (5) E

You need to consider that the plates are kept at rest without motion. The question mentions that the plates
are kept according to the figure. Therefore, do not ask how these plates are kept in this way. The location of
the centre of gravity of the rod is being asked. If we consider the forces acting upon the rod, then there are
three forces. The weight of the rod, the perpendicular reactions on the rod by the plates at the points of X
and Y. The plates are smooth. Therefore, you need to draw perpendicular lines from X and Y points to the
plate and decide the place where they intersect. The action line of the weight of the rod should go across that
point (equilibrium of three forces).

As PO R = 900, the perpendicular reactions should be parallel to the opposite plates. That means XOYQ
is a rectangle. As QY> XQ, the O corner of the rectangle, cannot be straight up to the points of A, B and C.

Point E is also very closer to Y end. Therefore, the correct point is D.

nd if the system has to be in equilibrium, then the vertical

line which goes across the centre of gravity should across point Q. The plates are not fixed at Q point has
been used as a hypothesis. If 50 then plate PQ should be heavier than plate QR. As the length of plate QR

is greater than PQ, both plates should not be made from the same material to satisfy this fact. QR should be

made from a light material. : i )
; R The fi has shown the forces of the system. W, — the weight of PQ plate W,
¢ figurc

the weight of PQ plate W, - the weight of the rod.

If we consider the plates and the rod as a system a

w.y+ W,z then the system can be kept nearly in equilibrium, But it is
IfW x=W,y" % v b canond sliohtly
) 1 ol cquilibri"m' [t will roll once it is moved slightly.
not a st
/

e
(201
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3.

¢ shapes shown in the figure, and

d
a spherical object C, all having idcnlic;:l ;\j:f:.b;m‘hn(;ur::ﬁn
igi n a horizontal surface along the
mg I:\,sﬂshown in the figure. Both x and y axes are Jocated on

urface.
g]cst‘:gin?o :ftilﬂ: flows through the %bjfclchz:‘rix:ll}:]lo:(v) l::u:gf a:g
irection. (Assume tha s
?:g)uil‘:r)x :sm l:c o(bjecls.) The magnitudes of the forcl:;::
F,, Fy and F exerted by the objects anc.i the sphere O'III o
mounted rods, when written in the ascending order, it wi
() Fp Fy Fe ) Fp Fo Fy () Fo Fy Fy - .‘.77"“
@ F, Fo Fy (5) Fo Fp B E’@‘ / .Hy d’fod)fff(?(lgk i

Two objects A and B of th

There is an answer if you do not think far. When you sce the shape of A and B objects, it is a SUTPrise thyy
if you cannot understand that this should be a question related to Bernoulli theorem. As C takes a spherica|
shape, the gas flow lines flow uniformly from the top and the bottom. Look at the figure. Therefore, there is
no net force to upwards or downwards on C from the gas flow lines.
B is a shape of an air wing as we all know (wing of an acroplane). When you consider the streamlipe
around it, everyone knows that there is a created net upward force (lift). The object A is like the upside-
down version of the object B. Therefore, when streamlines are flown across A, the pressure near the bottom
surface is lesser than the flat surface. The speed of the streamlines across the bottom surface is greater

compared to the streamlines of upper surface. Therefore, there is net downward force on A.

—_— e N——
—
\\C

_—:\%_
—_—_————

— T ———
——

B tends to lift upwards and A tries to push downwards. There is no change in C. Therefore, F,< F<F,. AS

it tries to go upwards, the least force is there for F;. As A tries to go downwards, the highest force is there
for F,. C is doing a neutral duty. Therefore, the correct answer is (2).

——

N 0 -

Why this was given ALL? When objects are moved across the
Can you remember the first €ssay question (5%
the flow and the object’s frontal area (F

3 . " acls.
air flows, there is a drag force on the objec

question) of paper 20157 The drag force is proportio®!
= %2 ¢ dAV?), Here the nd forees

are being ¢ z %
'em;‘; created. That force even can be obtained from the abov
at still air compared with the flow

air flow is hit with the objects @
¢ relation, An object travelling 10 ¥
opposite direction on an object at rest B ©

s I_\C&‘ 4

of air by v speed to the qual

according to Physics principles
ples. Here d = the densi ai d
flow. e density of air and A = (he frontal area perpendicular 0 thed
\_
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P o T—

~Bs
B F(l
i @lv l"ll

A
According to the way that A and B objects are ¢y
lines- Therefore, the force from the gas actually are not perpendicular to the flow
frontal arca should be multiplied by the Square of't y. To find the force, the relevant
As the applied force F is acting in an inclined wa . nent of the gas velocity to that area.

o acting on vertically downwards (at
0 .
mponent parts are affecting the forces of F JandF,. To

w
D nward force of F 4Should be added. Therefore, we cannot
- Jue to Bernoulli effect B tries to move upwards. But from

ownward force. If the force com i
. ’ . ponent from the gas is acted
vertically upwards, then the work is ok. If 80, then due to the liftin ¥

F, will be the smallest force. Likewise, you can argue for A.

awn, thejr frontal areas

does not act horizonta]

accurately decide whether F_is the least force
the force component from the gas, B gets a d

g force and the force component from gas

Due to Bernoulli effect, therle 18 a vertical downwards force on A and the force component from the gas
is vertically upwards. The directions are opposite to each other. Therefore, you cannot say which force is
greater in magnitude. If the force component from the gas is acted downwards, then from both of the forces
F, will be the largest force.

Think if the frontal area is perpendicular to the flow. Then there will not be an issue.

' v—( ¢ ) F
v —> _’Fd
mg

For C, F_ = mg. For C, however the force from the gas is horizontal.

i ject; F = ject by the spike. The force on
For B, F, =lifting force; mg = the weight of the object; Fy the force on the objec y esp .
ce. Now F, =mg—F, (there is no vertical component

the spike by the object is equal and opposite to this for

from Fd)
E(lr_AJ FA = mg + FT
F i
L — —> Fd
)
—>"" F, mg
v
mg @
®

wn performing simple harmonic motion

do 3
which moves Up and th which the surface can move while

aximum frequency wi

%. A mags is resting on a horizontal surface

With amplitude A as shown in figure. o urface is

k‘*Ping the mass always in contact with the & 0] 1 \/‘Z
x VA

.
(3)"‘\/% @ 22VA
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tructured question of paper 1974,

; t. The first s ‘
4 When I see this question, | remember my :)a:) d on this question. If the object was not R
" 1ilt base s :
which is the year 1 did my A/L was bt te. then it will be not thrown at any other place.
ampli |
thrown at the highest end of the amplitude, ine object 1. me
i sider the forces on the 0DJEEE: oo
Both go together. We will conside 2 Y ey ot 0 highest end of the .
scelerati A (towards ) .
There is a downward acceleration of © l(. O o gocs simple harmonic motion a = %
. . serati iect which under g
amplitude. The aceeleration of an 0bec , apply F = ma downwards, thenmg - R = mg
w’x where x is the displacement. Now when we app
m @’A; : -~ 1 [g
o will be =wA=(2ﬂf)A,f=—\/:
The maximum value of o that is just needed to get R zero g o . ' Zn' y
: ires of the sound measuring instrum
This is equivalent to the removal of paper pieces when the w1r'es . e ent are
having resonance. Look at the review of the 3% structured question 1n paper ' apply F =,
S ‘ R
upwards to the lowest point of the amplitude, then R - mg=m w’A
R cannot be zero at any instance. When you think this problem in a simpler way, the dow?ward acceleration
should be g if the reaction is needed to be zero. After standing in a lift, if the lift is falling at a downwarg
acceleration of g, then the reaction of the feet and the bottom part of the lift is zero. Therefore, a =g = 2A
When it is converting to f, there should be a multiple of 1/27. So, the correct answer is (4).
36. whistle emitting a sound of frequency / moves along the circumference of a circle Q
of radius r at a constant angular velocity m. D> is the velocity of sound in air. The 1
highest frequency of sound heard by a listener, who is at rest outside the circle is
- _v v v
o) e of (-2) @ 7(%) o 35
=
It is very simple. The highest frequency is heard by the observer O when the
horn(source) is coming towards himself. You do not have to think about this fact too.
: r (CEL)
According to f* = f—== herev = 0.
v ] (v+v,) 9
Th,e source is coming closer to the observer. Therefore, r o
=1 (v-Tw)" ‘As the apparent frequency should be higher, the
denominator should be (v - rw). It is there in only (1). In (2), (3) and (5), f<f. If you stay
at the centre of the circle, then the apparent frequency is f. The reason is that the speed _ %
component of the source is not directed towards the observer., e LA ‘;o
If the observer is at a different place, then the equation should be substituted with the Q s*5
velocity component which is towards or away from the observer. - <’
37. Arayof li-ght is incident perpendicular to ths surface AC of aright angled glass prism 45
as.shown in t'he figure. Minimum value of the refractive index of the material of the—>—
prism for which the ray will follow the path shown is B
1 .
t) 122 @ 141 3) 18
@) 173 (5 187 el
457
“ ST e
S RD ROSA i AL
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W& Only 45% is given, Therefore wh
ot = V2 = 144, The ray th ' el to

o ; do wi
n = §in45° atis subjecteq "thout taking 459 a5 the cri; )
incident angle is taken as ) o total jy : % the critical angle (c)?
Here the inC gle is taken as 450, whicy, i { Mernal reflection f

- he crig:
0 : Criticy
incident angle of 45%, it is ok if the critical 'cal angle, Ay total inte

ant refractive index goes higher ¢}, 5 than 450, 13,,¢ if the critic

relev an 141, When « :
s the minimum refractive ind hen ¢ s reduced n ig ingreg
ﬁ a ndex Vil]llc_ It is S INCrease

efractive index of normal glass, then the reley

ncident angle of 45° however ig subjected to

as the incident angle of 45°.
rnal reflection occurs at the
al angle is less than 45", the
_ I Therefore, it is
. ore, it is ok to have
qmcri’- | IL1s greater than this value, If we take 1.5 as the
a Ica : .
; ol a;]glc for this value is about 42°. Then a ray with
. : ernal reflectio %is given i i
is no other alternative than finding n for thay value/7 is the min; il
. nimum value that n should h
ave.

when an object is placed on the principal axis of a thi
i . 13 . . n i
g Y, with a linear magnification s convex lens of focal length J;» it forms a real image

m,. : ;
focal length fy, ( < /), being kept at the same ;:osxgint;,h 15 lens is replaced by another thin convex lens of
will satisfy the conditions, € new image distance V, and the magnification m,

(1) V2>Vlandm2>ml (2) V2>Vlandml>m

3) V, <V, and my > m, 8 v
zS) Vz <V and m, = m, @) 2 <V, and m > m,

(ﬁ"'Reﬁaction Through Lenses 5

There is no need to write equations. The object distance has not been changed. When the focal length of
the convex lens is reduced, the image distance also gets reduced for real images. That means V.<V,. The
magnification (m) is [V/U|. As U is unchanged, when V is decreased m is also decreased. Therefore, the
correct answer is V,<V, and m >m,.

o

F F w F *

(-

From the given ray diagram, you can quickly see N -
that, when f is reduced V should be reduced as U ': Ir*na'g;naﬁl Reflection
is unchanged. A rough sketch is enough. The ray /{
that goes across the optical centre does not change. - = %’
Thank you to the teacher who had shown this to /%Cal Reflection
me.

s can be

Even from the graph of 1/U against 1/V thi
obtained.

IV-1U=1/f> 1/V=1U+1f
Asf,<f, then 1/£,> 1/f,. So, when the o

The relevant graph goes down. Therefor

i the value 0
Numerically increases. Therefore, numerically o
relevant 1/V value gets

or real images; t
as U is unchanged.

numerical value of the intercept increases.

cal length 1S redll:": :’ct::tain value of 1/U of real images 1/V value
AU & i (;"V ets reduced. Even for unreal images when £,<
ducged. That means the value of V gets increased.

N -IU=-1/6 1/V=-1U

fl, for a certain value of 1/U the he lens formula is -1

¢ F
You can argue from the lens equation t00-

juced
*1/f. So, when f is reduced, V should also be redu

K % | SciTech.LK

Pr.
"sics | 2016 AL

i




ﬁ "
d C of an cquilateral ﬁ
39. Two point charges of +q each, are held at vertices B an cq :

i int charge of +¢ is held at the A
i C of side length a, and another point charg d .
:o?:tg l; :SB shown in the ﬁgum.‘A zero resultant force will act on a positive unit

charge placed at point A when the distance AP is equal 10

a a
(1) VZa @ § ©) () \
4 4 (5) a 4
4) a B a A g
C
Electric .l'ierI%?etny
S0 Columb's Lo 008

This can be done in many methods.

Method 1
We will mark the forces on the unit positive
charge on point A. There are three forces op it.
The horizontal components of two forces of F g
being cancelled off. Therefore, to get zero resultant
force 2F cos 30°=F . There is no need to write fy]

expressions for the forces. 1/4ne  is common,

- . 1 1 1
Even g X 1 is common. So, F « T = F; « an Therefore, 2 X 1/a% X cos 30° = 1/ AP2
23 _ 1 ap a
az 2 AP’ T
(+V3)

Method 2

To get zero resultant force, the resultant of two forces F should be equal and opposite to Fy. The

resultant of two forces F should be numerically equal to F.

2_p2.02 2 .p— 1
Apply R P+Q+2PQcose,RocAP2,P_ro;1—2

1 1 1 11 2y2
Gy = @t T2 g c0s60%; (AP = qp2 = O up 2
° £ W3)

Method 3

By using Lami’s Theorem. Lami’s theorem is not in Physics syllabus. So, biology students do not
look at this method.

F1/ sin 60° = F/ sin 150° = F/ sin (90% 60°) = F/ cos 60° = 2/ APW3 = 2/a2 > AP? = az/\[g

- -

SRDROSA | SciTe AL
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If you did not think of a shorter methg . then g
» ly Kirchhoff’s equati : € calculatiop v
ponot apply quation by taking e will
casiest method is to remove 2V ce|| from its
like thiS way.

3
(1) a current of 3R passes through the 2V cell.

be lengthy,

uit will look

Current acrogg oy
place, Then the i

6
@) a current of R Passes through the 2y ¢

10
(3) a current of R Passes through the 2V ¢

3
(4) a current of R passes through the 2V el
(5) a current does not pass through the 2V ce

Ohm's Law Combinations of

401f you did not think of a shorter method, then the calculation will be lengthy. D
y. Do

not apply Kirchhoff’s equation by taking the current acrogs 2V cell as i. The easiest 8V6R
method is to remove 2V cell from its place. Then the circuit will look like this way S\TL

o~
)
~

For convenience, earth the negative end. Then it is easy to find the potential values
of relevant points. The potential of point B is zero. The potential of point A is 8 V.
The total resistance of APB branchis 2 R. So, 8 V is divided equally among two Rs.
Therefore, the potential of point P is 4 V (8-4 = 4-0). Now find the potential of point Q. The total resistance
of AQB branch is 8R. The current that flows here is 8/8R = 1/R. The potential difference across QB = 1/R X
2R =2V. Therefore, the potential of Q is 2 V. You do not have to find the current. It is just enough to divide
8V to 3:1 (6 :2) ratio. Divide 8 by 4. Or else divide 8 by 8 and multiply by 2.

Now there is a potential drop from P to Q across PQ. Put 2V cell right now. 4y év
What will happen? 2V and 2V are equal and opposite in direction. Therefore, — v

there is no current across 2V cell. Both sides are equally matched. Many tend P i b= Q
to think that there is ‘no current flow’ across the cell once they saw such a v

circuit. At this moment, that decision is against Physics.

as i, i,, then itw
Hope you can remember that in 10% question of paper 2015,
ed. Do not think this as a wrong thing. Think
find the potentials of P and Q. Now

If you try to find the currents in the branches ill consume lot of time. Therefore, use such

methods to solve similar problems like these.
when the wires are remov

Then we can easily |
nd Q. As the previous potential difference of P and Q is

change to the system. If 3V cell was put instead of
¢ is a current flow across 3V and the currents
a MCQ. Therefore, if such a question
IR are given to make the potential

the solving of the problem was €asy
that the circuit was there without the cell of 2V.
think that if someone connected 2V cell across Pa '
equal and opposite to the e. m. fof the 2V cell, there 15 10 N
2V cell, then you can follow the above method. 'But nowb esrowed -
across the resistors change in the circuit. If 0, this canno; eR R
is given as a MCQ, then it should be given properly- %

difference across PQ as 2V.

J

Phye:
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Cl Two narrow tubes of equal lengths but different radi 0
allowed to flow through ii as shown in the figure.

R ; ugh cross sections of the tubes and [p
If v and v2 are the average velocities with which water flows through AR oqual 0 are

the pressure differences built up across the tubrs as shown, then the ratio, AP,

3 o ) Ld) ’ 5 (EL)4
) (—3‘-)4 @ L 3 (;;;‘) @ (v, © o,

) 3 o TR
f B Viscocity e i

|

It can be clearly seen that this is a question associated with viscosity. The length of the tubes is same with
the same liquid. Therefore, cannot we write as A v, = A,v,= AP A >=AP, A,’? Av is the liquid volume that
flows in a second. According to Poiseuille equation the flow rate (Av) = APnr'/8nl = AP(nr?)*/8nln

Multiply and divide by n. The cross-sectional area is mr’. As the multiple nl is same the flow rate is
proportional to APA. So, AP/ AP, = A/ A= (v /v,)

The correct answer is (3). However, you should not expect a term with a power of 2. The square of r* is r*

()]

42. A student performed an experiment to verify the Boyle's Law using a constant mass md of an ideal gas at
the room temperature of 27 °C and obtained the graph given in the figure. Here P is the pressure and V is the
volume of the gas. He then removed a certain amount of gas from the volume ¥ and repeated the expefiment
at a temperature loll °C above the yoom temperature. tf the new s ph he obtained has the same gradient as
the graph shown in the figure, the mass of the gas that he had removed is,

27 3 1
(1) 100 (2) lOOmo 3) -a-mo @ ‘é’"’o %)) %”’o

£

Itis simple. PV =nRT=> P =nRT. 1/V. Therefore, the gradient of the graph is nRT. As R is constant, if the
same gradient is obtained for the two instances, then nT =nT
272

are proportional to the mass of the gas (n = m/W )-So,m
mass is 4 m . There may be many students who chose

- As it is the same gas, the number of moles
400=m 300 > m, =3m /4. Therefore, the remo? ee

) : 7o mo, The removed mass is asked in the question
There is no secret that OC temperatures should be converted to K. Alw
as 27°C : is i . "
e 0 get 300 K (273 427). When the temperature is increased by 1000C, then the new temperature

0 in K. When the temperature is increased, if you need to the 8as should
be removed. When T is increased n (m) should be

L 1 gpven
ays the room temperature 1s 81¥¢

same gradient, then part of the
decreased,
Look at this question which was given in 198

Thia .~ - )!'
2016. The gases are diff Ihis question has to be thought more than the question ¢
o SCS are 1 €r T asses ¢ &
ent. The masses and the number of molecules are there. Can you argue that ¢!

1y

f cross-section are connected end to end, and Water

2 R i § ,.ﬁ;‘_“ . ., 1
;i’\‘-“ - Expansion of G’asﬂ%‘vﬁ w

A is correct? If th i
! ey are x NP =
Yy are in the same temperature, the moles of Y as well as the molecules should be greater
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mﬁfvalues of X (n, > n_
: cannot

hing about the bui
anything molecular weight/atomic wll.d the logic form, g
c'ght (mol
ar Wcigh

hc Mma
Sses of the
as
t) of them, gases. We do not know\

43. In the circuit shown, bo
’ th Ce.
the value of a variable rcslsl::: v negligible inte

across the Variati mal resi
points A and B with R' j :’):StOf the VOIlagcr;a'm"“""" R s
represented fy =Wi-v)
V,,} y l; R
“ B = 6V
1----_-____ vy 4v AT— ¥
______ L -+

Va &
@

ght. R’ is being varied. V, of the right side circuit part is not changed.
not it 3V? 6 V should be

ero. Making R’ zero means

has no resistance. Then A A B = OV
_0-.3=-3V.So,the?V T R, R

Now make T

Use the method that I have always tau
V\-fhatever happens to R’, V,, is a constant. Is
divided equally among R and R. Now make R’ Z
short circuiting the circuit. Putting a wire which
end gets earthed. That means V, = 0. Then V,,— V5
graph should start with -3V. Remove the graphs of (2) and ()
R’ as infinity. Making R’ inifinite means preaking R’. the road is op ened. .

e circuit. The current is zero across R there. That
Remove (5)- Only (1) and (4) will be left.

nv, take? When R’ =3R then V=3
ro in (1) variation. The correct

w in the left side of th
Therefore, when

» = 3R, what value wi
=3R, V,, BES Z¢

Then V,=4 V. There is no current flo

means V, = 4V, Now V,- V=43~ 1V"
—0. WhenR

Think about the instance where Vi
= (0. When R’

V.4V is divided into 1: 3 ratio. NoW Vo Vi

J
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44. Absolute humidities of air inside three closed rooms A, B p ) )

and C of volumes V,, V, and V at atmospheric pressure
are Sy, Sp and Sp respectively. [See figure (a)). The dew Ve S
point of air in room A is T,. When the doors are opened as 1
shown in figure (b) and the air in three rooms are allowed >
to mix, the common dew point of the three rooms will
remain at 7 if

- VpSp + VcSc
0S4 Vg +V

Se

Sy +
® sA=J_2___

@) ViSa=VpSp+ VcSc

S Sy S
@ A=+ C
Va Y ¥

The absolute humidity is the mass of water vapour in a unit volume. If the absolute humidities are equal in
the rooms, then the dew points are also equal. When the temperature is reduced, the dews are starting to form
at the same temperature. Now if the doors are opened and the air of three rooms are allowed to mix, then you

VB SB VC Sc

(a) (b)

need to find the common absolute humidity of three rooms.

Total water vapour in room A =V S ; Total water vapour in room B = V,S;; Total water vapour inroom C
=V._S,; The three rooms have beocme one room when the doors are opened. The total volume of that single
room=V,+V +V_

Therefore, the net absolute humidity when three rooms are taken as one room =

(VASA+ VBSB+ VCSC) / (VA+ VB+ VC)

All the water vapour are in a volume of (V,+ V_+V ). Can you remember the 41° question of paper 20157
The net molar mass M= (M, V,+M_V,)/(V,+ V) was also found like this way. It is the total existing things

divided by the total volume.
Now if the dew point is needed to be in the same value T, then the common absolute humidity should be

equal to previous S, of room A.
Therefore, S, =(V,S,+ V,S;+ V S/ (V,+ V+ V). But there is no such an answer like this. Therefore, try

to simplify a bit. The term VS, is cut off. §, (V,+ V;+ V)=V S, + V.S + V S,
S, = (VySg+ VS (Vgt V)
What is implied here is that if the above requirement is satisfied and the room A can be closed if the air in B

and C rooms can be allowed to mix, then the dew point in room A can be maintained in other three rooms
as well. This is logically true. The work is done if the other two can be made equally to yourself without

changing by yourself.

If there are two wives, the volume of two tea cups are V, and V. and the mass of sugar in a unit volume is Sy
and S, then when the tea in the cups is mixed together the mass of sugar per unit volume is (VgSpt V.S
(Vgt Vo). Is not it? If there is S, mass of sugar in a unit volume in the tea cup from the mother, to feel the

same sugar taste S, should be equal to (VpS,+ V.S (Vyt Vo). Is not it? If the given tea volumes of two

wives are equal (equal love), then S, = (S + S _)/2. ‘_)
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capacitor and a 1pF capacitor are Conneg

citors are in series. If the stored energy is (o)
€nas , QZ /C
) then

As the Capacity j
charged and ¢

in each end, T,

.. . The

means when C1s increased, the stored enrgy is more Accordi n use %
. rding to this

with 3 higher C. According to that clearly E_> B

: 27 By
energy is higher there. When the capacitors are d]is
pattery, their potential differences are same

Therefore, you can finish the work from here, The other four choj
is (5). You can simply argue and get E +> E,. As the capacito r: amces
across both of the capacitors is V (V =the e. m. fof the battery) 'Ir'l(:eio
is less than V. The voltage across 1 pF is 2/3 V. 2/3 goes to | LLF 1/§ :
But when the capacitors are connected separately to the battery e g L
B =12X1XVEE, =Vx1X4/9V?) ,

#. Thel height of a rectangular heavy metal block of mass M f

sec%[on A, and made of a material of Young’s modulus ¥, wﬂeﬁa(c)edc:;;ss;
hg:vzontal s_urface as shown in figure (a) is L. If four blocks identical to the
above mentioned block are stacked together as shown in figure (b), the overall

AZI}F of the capacitors are E, and E, reg g
é ,nﬂ'ﬁ‘“ again separately using the :am PeClively, When 1, o Chargeg by a ba
Brd b tively: Then ¢ baucry » the storedey oo dis t:;y’ Hien
‘m‘pc@ E > E > E energies of (he gy it g discharge,
(1)E’>E’>E>E @ E>pg g
9 B> B> B> 5 >E> g
when the capacitors are connected in series ang charged by g
a battery,

the .charges in each are same as the
as Qs 'same the stored energy is less
0 1 pF is Jegg (than 2 pF),
€y are being Separately charged by the
CV2 to find the stored energy. That
B> E, But you do not have to go far. Actually, if yoy see the five Ii;;if;‘::;w w‘e Illieed i oy

ere is E,> E in (5) only.
havye as E,>E,. The correct anstr
nnected in series initially, the voltage
fore, the voltage across each capacitor

. 0 2:1 ratio).
1t tastes full V. Therefore, clearly E .~ E
2

€ stored

the stored

This question will be complicated if you think a lot. The lowest block feels the weight
the top. To the second block from the bottom, there are two blocks on top of it. Therefor
oftwo people. To the third block from the bottom, there is only on
One person on top of it. When all are taken together, 3+2+1

If
the contracteq length is 1 due to a weight of Mg, then Y =
s 2 Mg and the

the height of fo

MgL/Al - 1=MgL/ YA

ﬁe Person in the bottom feels 3 Mg, the next person feel
. refore, the total heigth that contracts = 6 MgL/ YA. So,
=L (4-6Mg/y A)

n? There is an adjective
ht of the block get reduc
ons who are¢

e to

e i q
Weiq“estlon_ Actually. Due to its weight also the heig ‘
eht that supports contraction has been considered only the pers

Ph., .
MYsicg §RDROSA |

I .
)

height of the four blocks will be Voo
(1) L(4-3}%§) @) L(4—8—M—g) 3) L(4~z;,@) Lf

6M YA A [T 77777007
@ L (4 » 22 _aMg

m) @L( m) ® ®

of the three people on
e, it feels the weight

e block. Therefore, it feels the weight of
= 6. It is there in one answer. That is (4).

third from the bottom feels Mg.
ur blocks will be 4L — 6MgL/YA

iy Wit i h perso as heavy blocks in
e bl i ed. But in this question, the
above it. In the question,
p are being considered.

thy at th
TE ®ontraction from your own weight has been neglected. Only the pcr:m:;er consider a block. Ifyou take
€re is no wrong in that. Instead of keeping four blocks on top of each other,
.In
sciTech.LK




( block, there is nothing on top of it. If so, does not the block contract due to its own weight? Physic shouy
a block,

be same if four blocks are kept on top of cach other or one equivalent block is kept.
e

[ ]

] L |

IIrpvanes)
dx

If the block is kept vertically and cut into thin slices as the figure, then one slice feels the rest of he Weight

of the block. When four blocks are considered as a single unit and cut into thin slice.s, the slice thy i8 gt
the bottom will feel the total weight of 4 mg of the block. The top slice is free as there is none aboye j; So,
the top slice on the surface of the block does not feel the weight. As this is a rect.angular block, the slices
are identical. Therefore, the average of the weeight that is applied on the block is (4 Mg +0)/2 = » Mg

Therefore, the height of the unit =4 L — (2Mg/ YA).4L,
=4L, [ 1- (2Mg/ YA)] = L, [4 - (8Mg/ YA)]

One of our students who does MSc in Physics Education had tried by considering as a single block and pe
has taken a thin slice to find the contraction to find the total contraction from the integration. He told me
that the given answer in the paper will not be obtained. The reason for this is the same fact that I mentioned
before. When we do integration, the forces (weight) on the slices are automatically considered from the
bottom to the top. But if you consider according to the answer in the question, we consider only the person
at the top. If we say it in simple terms, the contraction due to its own weight of any block has not been
considered. If so, a single block is given without cutting into blocks, then the contraction will be zero. If it
is being considered as a single blcok, then there is nobody on top of it. Consider a block with natural length
(without contraction) of 4L and mass 4 M. As this is an integration, Biology students may not understand.
I am presenting it for the development of your knowledge. The answer you will get here is equal to the
previously shown answer which was obtained by taking average. As the weight is changed linearly, taking
the simple average agrees with the correct answer with integration. Consider a dx slice which is at distance
X. As the block is uniform, the weight per unit length 4Mg/ 4L = Mg/L. The weight of the block part which
is above the slice of dx = Mg/L . x

Due to this weight, if de is the contraction of dx section then Y = (Mgx/LA). dx/de (weight/ area) X (initial
height/ compression)

Therefore, de = (Mg/ LAY). Xdx

; 2 4L 5
Total contraction of the block = e = f de = 29 (4L xdx = Ma x—] = Ma i6li  BMok
LAy Jo Lay 210 LAY 2 AY

Therefore, the height of the block should be I [4 - (8Mg/YA)].

If each block is not contracted due to its own weight, then the height of four blocks will be L [4 ~(6M¢
YA)]. But if we consider the contraction from jts own weight, then the answer should be 8 not 6. But it is
doubtful whether a child will be tempted to take 8. Integration is not wrong. As I mentioned earlier, even if
four blocks are kept on top of each other or one equivalent block is kept, then Physics should be same.

But here there is another question. That is whether the given L height is truly its natural height or it
com‘racted heigth due to the weight? This was questioned by many teachers. The given height of the block
(L) is not its natural height. Due to its weight, it contracts a little. If argued as before, then the average weight

that the block is felt can be taken as Mg/2 [(Mg+ 0)/2]. According to this, if the natural heigth w

(-
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given L is the contracted height, That m
eans [, =
o d
0~ (MgL J2
YA

So, the heigth of the block should pe L[4
o[4-(8M ). The
g/ YA)]_ The ab refore, Lo = [ZYAL/ (ZYA - Mg)\

ove CX])I S i
€SS
0*

ghown in the figure (a). If an externa)
orizontal fo

of mass 2m. which of the f
ollowi :
plocks correctly? ng figu ce F is apolt
y Bures shows .5 #PPled on the block  — £~
2n m

7777777777777,

R
K
: @
F ﬁ f
[————>F F El £ )&
' I
mg F il
W | i
Zr;ig " ‘
\ "
a 2mg \
%3 oy
: 3)
R
®
F £z
- F AIETY
v
mg
| o o
i : ,
1 ) (58
)
This is ve |
ry easy as peanuts. L ! i
| ook at the 23 question of paper 2012 (old). ma B
TIIIP7777. Iw (4

Accordi
rding to the shown figure two blocks of weight )
, and W, are k i ol ) e
S'm'omh 2 ept by touching each other on 2 f _"q]‘- 7 e e}
horizontal surface. There is an acting force of B e - |
[~} ‘

Font i i o]
he block with weight W,. The correct freebody Ldj_ .{F o T
4 i
i ()] A "ﬂ

di
agrams of the two blocks are given by,

ure. The middle of the surface where the blocks
d (4) can be just removed. You need to decide the
locks touch, Let us take it as P. Itis
tally. Then P =m. (F/3m) = F/3.

e F/2. If so, then the masses

wn correctly in each fig
ces. (1) an
the surface where the b
=ma horizon

I:n?:l?sﬁle ;Neight have been dra
magnitu:;: dfhav.e equal anfl opposite acting for
eloar that tlf acting - r.eactmg forces thz.It are in
The core e acceler.atnon of the blocks 18 F/3m. I\llow.apply F

ct answer is (2). However, the forces of action and

of
the blocks should be equal.

reaction cannot b
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e loop ABCD isinserted  p ) \S
r48. Asshownintheﬁgure,arectanglﬂarm.r P Suer puglon Feyriwsy ¥ ensry
rpendicular to a uniform magnetic tield confined to ; BT |
pe ith a constant g .s.% B* A XXX KB xA y ,
" rosstheﬂeldWI a KX x xx x x % x
Rsﬁomposmonlandtakenac " ¢ % % ] % % x
PQ . through position 2 and finally taken out ofthe | ’ :_F,_"v: o g e
velocntyv,ltpasses . ich flhe oK xptox x s xox x
magnetic field at position 3 with the same velocity. Which o n e E': bm-:_g_é (,5 :l; y
following statements is not true? 3 Tt 3
) ; XXX AKX X x
() When thelooppases teough positon s consni o C3 111 TIIINiing

will be induced only across section BC of the wire loop.

(2) As the loop passes through position 2, constant c.m.f.s will
be induccd across AD and BC, and they are equal and opposite to each other.

(3) At position 3, a constant e.m.f, will across AD
(4) At position 2, the resultant force on the loop due to magnetic field is zero

(5) The directions of the forces due to magnetic field on the loop at positions 1 and 3 are opposite to each
other. W Ty e

This is a familiar question which has been given in many instances.
Look at the 57* question of paper 1984, the 60 question of paper | .
1997 and the 37" question of paper 2012 (old). K| bt A

leds0vees soeeese000000000s’
. v 9909000000000 000ccasnes
feecasonnosnesscestssssiar
SetALL2 2200002 g0ss)

.
[ XY a-non"--n.. .
.'I (AL LLL L NY T .

A square wire loop in the air is entered into a uniform magnetic
field and then departure from it according to the figure. If the
magnitude of the forces that are required to move the loop in a uniform speed are F » F,, F;and F,, then
DF>F>F>F, 2)F, =F>F>F, 3)F=F,<F<F, 4)F, =F>F,=F,

)P =F=F=F,

When the loop is entered into the field, there is a constant induced e. m. f across BC B
(VIB). The AD part is out of the field. The first sentence is correct. When the loop is at I___,_

the second place there is constant induced e. m. facross AD and BC. ‘[ ] f
Actually, when AD and BC are separately taken, the induced e. m. f across them are D C
equal but they are not opposite. It will be opposite when we consider the loop of ABCD.

When AD and BC are taken alone, their induced e. m. f are acting upwards from D to A and C to B. The

question has mentioned about equal and opposite terms may be by considering the whole loop. There is 1o
induced e. m. {in the loop. But in the wires of AD and BC, there are induced e. m. fvalues. Across the loop

there is no rate of change of flux. If (1) is correct, then (3) is also correct. ' ’ A

There is no current around the loop. Therefore, at the second place, the
force on the loop due to the magnetic field is zero,

The 5% sentence has been checked. As T explain, it says ‘do not come’

when the loop comes. When the loop goes, it says ‘do not go’. The

direction of ilB is towards « We need to apply a force to keep a constant uniform speed when the loop is

entering into the field and going away from the field. 1t should be towards the right side. Otherwise, it i
contradictory to conservation of energy. When the loop is at the 20 place, when two separate bulb/LEDs are
connected to wire of AD and BC, they can be lit. An e. m. fis not induced around the loop. When the rods
L are taken separately, then there is induced e. m, f in them,
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" twee thin Lone and stright wires camying ooy ————
‘ C

' fixed positions A, B and C perpendicular 10 the Urrents are helq jp,
Shownintheﬁgure,w}lereOA.-lm’OB=lmand0C ST
Jther thifl long and straight wires arc alg =2m. Two

. 0 held pe 1
plane of the paper, at points z0 and y0 where 5 :;snendi;:ular to the ~I—t—1—+
Which of the following currents set up in the wires ata:aj: l(= i ~7 i
g will

pmduce a resultant magnetic field of magnitude / in skl

at the point O. e ydirection _ 0 N A
Current to be set up | Cy —
e | T “
—q)—- A a4 @ T
i=d . 6 ©
3) 4 ® e
@ 41 ® 0
®) 6l © o

If the resultant magnetic field has be created towards Y axis at point O, then there should
not be any created magnetic flux density towards the direction of X axis (+ or -). The net !
magnetic flux density should be zero towards the direction of X axis. The current in the

wire at A does not create a magnetic field at point O towards the direction of X. The field

created from it is towards the negative direction of Y axis. Keep the thumb of right hand @
perpendicularly to the other fingers and align the thumb to the direction of current flow.
Then the direction of the magnetic field will be obtained by the direction of the other
fingers. Likewise, even the current in the wire at x, flows to any direction, it does not create

a magnetic field at point O towards the direction of X.

Therefore, consider the magnetic fields only created at point O due to the currents in B and
C. The net magnetic flux density from those currents in point O = (u I/ 2n X1) + (uV/ 2n X2)

3

Actually, do not write (,/ 2m) It is a constant. BB+BC o>/

Now this should be cut off with the current of the wire in y,. It should be cancelled. To ® I0
do so, the current of the wire in y, should go inside of the paper and it should be 3L If

I’ is the current of the wire at y,, then By, Now I’/2=32L =3l ‘:;"a’+ .

nto the paper. There is only one answer with that Ay

f the wire in X, then argue as above. The o

he negative Y axisis | (il 2n X1).
the value of B that should be created

=p . df 1" is the current that flows

The wire in y, should have a current of 3l
value. It is (3). If you need to get the current 0
magnetic flux density created from the wire at A towards t .
But the resultant B should be T (,/ 27 X1) upwards of Y axis. | .s;,
from the current of the wire at x, should be t B-pl/2n= pl/ 2m;

on the wire at x , then (p,I’"/ 27 X 2) = pV/ ™ I’ =4l

answer and look at the

"Then you can re
aking the n¢

given answers as you need to do % ?
move some of the answers.  2m

ic {ensity {
¢ magnetic flux ¢ ;
 I'f2 « 31/2

To get the correct answer, get one
tWo calculations/ arguments in such questions. -
The work will be casy if you start the question bY

@e direction of X axis as zero: o
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. A particle of mass m is attached to one end of a light clastic string of force constant k and ﬁ
unstreatched length of f,. The other end of the string is fixed onto a vertical frictionless Ay

wall at y =0 as shown in the figure. The particle is then projected vertically downwards
from the position y =0 with a velocity "o'("o <28l ) Neglect the air resistance,
After passing through its lowest point in the path, the particle will again come (o rest
momentarily at a point whose y coordinate is —y=0
2 2
) _[ ] @ _ (v +28l) A
2gm 2g
8 2, .2
Yo +280 mvg + ki
it Mot 1§
3) 2 @) -
2
® 2

If you consider this as a difficult question as it is the 50" question, then actually it will be TIF"O
hard. If you correctly understand this question and understand the reason why it is given as &

& \/E- then it will be an easy question. One end of the string has to be connected to the
particle and the other end has to be connected to the wall at y =0. '
The particle falls under gravity till the height of I,. Till I, height, the string is not stretched. The ~ § '
string is contracted. Afterwards, the particle goes further down. If the maximum extension of . J

the string is x, then the particle goes (I, +x) distance from y =0. When the string is stretched till its maximum
extension, the particle comes to a sudden rest. That instance is the lowest point that the particle travels. The
particle will not go further down. It will not pass the lowest point.

Next, the particle will go vertically upwards. What could happen without coming
up once it is stretched? As there is no energy loss, when the particle will come to y ‘61‘ y=0
=0 point, its vertical velocity will be v,upwards. Now the string is contracted. The
particle is equal to an object which was thrown upwards in v, speed. From y =0,
the particle will decelerate upwards with g. As vo < \/m, the particle cannot
go from y =0 to height of I . Before going into a height of 1, the particle will experience a sudden rest.

If V2 = U? +2gh is applied upwards, then 0 = v, -2gh; h =v %/2g. This is the answer. There is no use fromk,
1, and m. The trick here is Vo < JV29gly, Therefore, till the particle comes to sudden rest the string is not
being stretched. The particle moves as a free object under g deceleration.

Ifv,= Jm, then the particle just tries to manage to go from y =0 to height of 1 . If so, the answer will be
1,- Some children have chosen the biggest expression in (1). Cannot you understand that the correct answer
cannot be either (1) or (2)? The value of y in those takes a negative value. That means, the particle comes
to a sudden rest at a lower point than y =0. When the string is stretched to its maximum extension which
means that the particle has reached to its lowest point and then what can happen to its motion unless it comes
upwards? Therefore, the y co-ordinate should be positive in the next instance of rest. The height that it goes
upwards from y =0 cannot be |, or greater than | (as v, < m, So, you can remove the choices of 3)
and (4).

To find the lowest distance of the particle (to find x), you can write an equation, From conservation of energy
cannot you write %2 mv? = 2 kx? — mg (I, +x)? The y= 0 level has been considered as the zero gravitational
energy limit. You will get a quadratic equation for x, ‘J
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ion the Hook’s 1aw of elasticity. O :
Vention th ' ty end of a Jighy elastic string
oint P and there is a mass m on the ofyer enc ’

Physics | 2011 AL :

with n

) | atural Icnglh I has been connecteD
O hang the slring
AL=0, it g,

| | vertically. Then the extension of the string
. dlowed to fay 1 ' '
‘ ‘ | all freely, > give
Xprcssi"“ to the maximum extension of the string, Assume ha t P .
e 8¢ ¢

again. Find the

0 .
f f Now mass m is connected to P anq

antities, get an

R here ig ne 2 §
the mass come initially towards p time , * energy loss in
=t, me that the slnng

the first Cssay questio

t

stretching, When
guch a question has been given ag
uc

was stretched,

. 0 of paper 1983,
aton from extension i«
tension ig mg (|0 x) =1,

again toy =0y i will not go beyond that Jeye, When it comes again (o
zero. There is no story of going beyond that, Therefore,
q atrest for the second time. By ke =mg,
is

freely (Y =0) there. Then the equ But the object is allowed to fall

kx”. As v, =0, when the object comes
Y =0 the velocity becomes suddenly

=0, then y =0 at the point where the particle
string.

When v,
you can find k of the
[ this 50" question, as v, is not 0, when it comes back it goes above y =0. The secret of the question lies
tere. If v, >4/ 29lo,  then can you find the maximum height that the object goes upwards? Yes, it can be
done.

l/z an02 = 1/2 kx12 + mg (1() +x1)

But you will get a quadratic equation again in finding x,. Therefore, it is enough only to write an equation.

Is not this fair? When it comes down, the gravitational potential energy promotes the pull. Once it is coming
up, part of the initial kinetic energy is wasted to lift the object upwards.

"
A7

y=0

. =0 point in t, time at first instance,
. : If the object comes to y=0 point in t;

i d in the question of paper 1983 too. . : _ 1l fced
s e aSke- th t(tlhe string was stretched. As the object is released freely, if the time taken to fa 210
e e e fa tretching is t, then 1, = V2 gt*(by applying h=ut + % gt?* downwards) ar:)d ;; \ t—;-.e

i € > 0 : : ill y =0. That tim
il Pe :‘: Shed and the object is coming back, it will frer_yel go a height of | till y
When the string is stretc

21,
. d=t -2. |—=.
is also t. Therefore, the time that the string was stretched = t,

] . ] ] . . II .f] l l

i esci ellabem pos cae consimum
lium atursup ectabus consulabem Romnes video, n
Sultus in des cria? Incupplium

vid nocae ius vivere te, sa vilis.
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