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General Certificate of Education (Adv. Level) Examination

1. SI unit of P!anck constant is
(1) Js! (2) Is (3) JK-! @ JK

(5) J's™
Unit and Dimension
There 1s nothing to look. It is enough if you could recall E = hf. E is measured rJ and the unit of f 1s

s''. Therefore, the unit of h is Js!. In everywhere of quantum physics which is used to study microscopic

systems, Planck’s constant is definitely coming into surface. If Planck’s constant is zero, then there 1S NO
quantum physics. Fortunately, its value is very small. Therefore, there is no need to apply quantum physics

for macroscopic systems. Planck’s constant and the speed of light are considered as the basic constants. The

unit of the angular momentum is same as Planck’s constant. Just check that out.

2. Which of the following waves requires a physical medium for travelling?
(1) Light waves (2) Radio.waves (3) Sound waves (4) X-rays (5) Gamma rays

BN LA ey

This is an ordinary level question. A medium is needed for the travelling of sound waves. The sound waves
are mechanical waves. Therefore, a medium (molecules) is needed to transmit the energy. There should

be something to shake to vibrate. Otherwise, how to take energy by shaking? In an electromagnetic wave,

electric field and the magnetic field are being shaken. So, an electromagnetic wave can exist even 1n a

vacuurn.

3. Electromagnetic radiation of frequency f is incident on a photosensitive surface of which threshold frequency

for emission of photoelectrons is f,
Which of the following is not true?

(1) No photoelectrons are emitted when f < f,.
2) f, is a characteristic feature of the material of the photosensitive surface.
(3) When f > f,, the rate of the emission of photoelectrons increases as the intensity of incident radiation

increases.
. (4) The stopping potential is directly proportional to f2.

(5) The stopping potential is independent of the intensity of the incident radiation.

i *
S e

Everything is what you have known already. Even previous papers have also checked these facts. The false
statement is being asked. Consider each statement one by one. If photoelectric effect has to happen then

>f . Therefore, (1) is true. The threshold frequency of f is dependent upon the material that the surface

was made, nature of the surface etc. So, (2) is true and (3) 1s also true. What is false is (4). The equation

of stopping potential is eV, = hf —@. There is no 2 in it. Even V_is not proportional to f. There is — ¢ on

the right side of the equation. There is no relation between the stopping potential and the intensity of the

incident radiation. This can be clearly seen just by looking at the above relationship.

In the photoelectric effect, the intensity of the radiation is measured by the number of photons that incident

in a unit area per second. It is not measured from the energy that is incident in a unit area per second. The



https://v3.camscanner.com/user/download

' ities should not be confuseq v

' ' “These two types of intensi with
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arding the speed of soun | |
th tl?c increase of temperaturc of air.

und in a metal is higher than that in air.
und wave.

4. Consider the following statements made reg
(A) The speed of sound in air increases wi
(B) At a given gemperature the speed of so
(C) The speed of sound depends on the frequency of the SO

Of the above statements * .
(2) only (C) 1s true.

(1) only (A) is true.
(3) only (A) and (B) are true. (4) only (A) and (C) are e,
(5) all (A), (B) and (C) are true. | N

These facts also you know by heart. How many times that the sentence (A) has been given? The following

relation is valid for the speed of mechanical waves V.

The inertia that resist for the equilibrium state

T
For example, the speed of the transverse wave of a stretched string 1s \/% Here the tension T does the
duty of the restoring force. The tension tries to bring the string back to the initial undisturbed state. If the

tension is higher, then the restoring force is higher. It quickly comes to the initial equilibrium state. If the
tension is less, then it will come to the initial undisturbed state very slowly. We know that without a tension |

a transverse wave cannot be sent. If there is no tension, the string will break up. It cannot bear transverse

displacements.
By the mass per unit length or the inertia corresponding to a unit length prevents the string to come back to
its initial undisturbed equilibrium state. If m is greater, then the inertia will be greater. So, it slowly comes

- - . @ . » - r
to 1ts initial state. Therefore, when T is increased or m is decreased, the parts of the string quickly change

transversely.
Now the restoring force in the denominator should be considered per unit area in the expression for |

longitudinal waves in a metal or solid material. The longitudinal waves are travelled into the material.
Therefore, the force should be taken per unit area. If it is taken as Nm?, then it is the Young modulus of the
material. As the numerator was multiplied by m?, the denominator also needed to be multiplied by m. Then
kgm™ that we get for transverse waves becomes kgm=. That means the density of the material. So, the |
longitudinal W speed v in a solid material is givenby v = |£ The elastic characteristic is measured by
E whereas the 1nertia characteristic is measured by p. -

When a sound wave is travelled in a gas, the restoring force that is needed to be in the undisturbed state i |
provided by the pressure of the gas. When a sound wave is travelled in a gas, there are changes of pressure

and volume from place to place. Newton has given an ex |
pression for the s ' ing to the
f ound speed of air according to |

P
ionshipsas vV = |- -
above relationships as 5+ | But Wlhg:;l ;lllssvalues are substituted, the value obtained for v is lesser tha?

the experimental value. That means

=279 ms!

1.3
After a century, when Laplace modified the above ¢quationas p = [¥2 th imental value
was obtained. I tend to write about more b ‘ p! Hhecorr ect experime
cCause a letter sent by a teacher His s ti s even if the
: uggestion wa |

T P
sound speed of the air is given by  [X= when ultr: P
g trasound waves are sent, their wave speed is given by 5

Even the equation for ultrasound waves is not in the syllabus, it is true that for ultrasound waves the equatiof
asound wa "

is | .The reason for this will be explained in a whie
i .
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The relevant query of his inquiry was whether sentence (C) is correct or wrong. Ultrasound waves are also
a type of wave. His argument was that if there is one equation for normal waves and another equation for
ultrasound waves, then why does the statement that sound speed depends upon the frequency is not correct?
His argument 1s correct when sound waves and ultrasound waves are both taken together. But in A/Ls we
take the waves that are in your auditory range when we mention as sound waves. The ultrasound waves are
not included for this. Therefore, we consider statement (C) as wrong. Whatever the frequency of the sound

waves that are in our auditory range, the speed of sound is given by fl’f But it is true that the speed of
i p
ultrasound 1s given by ’f. _

. . P :
What is the difference for this change? The frequency of the ultrasound waves are at a very higher

value. When the frequency is increased, the wavelength is shortened. That means when an ultrasound wave
1s travelled, the distance between the compressions and rarefactions is very less among the air layers. We
know that when the air is compressed it gets warm whereas it gets cold when it is relaxed with rarefactions.
When an ultrasound wave is travelled in the air, then there can be heat transfers from the warm layers to
the cold layers as the air layers of warm and cool are very near to each other. Therefore, ultrasound wave
travelling 1s considered as an isothermal process. That means as there is possibility to heat transfer, there

will not be any temperature increment or decrement in air layers. Therefore, in the equation of the speed of
ultrasound waves only P 1s there in the numerator.

But the transmission of normal sound waves is considered as an adiabatic process. The frequency of the
waves do not take a higher value like in the ultrsound waves. Therefore, the wavelengths are relatively
greater. That means the distance between the air layers of compression and rarefacation are greater. Then

there is less chance for the heat transmission. Even air is also an insulator. If there is no possibility for

heat transmission, then such a process is adiabatic. In an adiabatic process, Y parameter 1s connected to our
equations.

For an isothermal process PV = constant. For an adiabatic process, PV'= contant. ( It is better 1f you just
know the equation. The problem solving by its usage is not in the syllabus.)

You may have understood that why there is yP in numerator of the equation of sound waves speed in air.

The place where Newton got it wrong was corrected by Laplace by considering the sound transmission as

an adiabatic process.

We know that the sound speed in a metal is higher than the value of it in the air. For example, for steel, E

=2 X 10" Paand p=7.8 X 10’ kgm™.
= |2X19 _ 5064 ms
V= J78x10° -

It has been given as the same temperature because the speed of sound of a gas changes with the temperature.

There is not such an effect about the temperature variations of high or low for the sound speed of the metal.

The density of a solid material does not vary much with temperature compared to a liquid and gas.

5. As shown in figure, a box is placed on an oil layer of viscosity 7 and thickness
d. The area of the surface of the box in contact with the ol is A: What should
be the horizontal force F to be applied on the box in order to move it at a constant

velocity v?

1y r=144 (2) F.-'-'-"ﬂ @ F=gp @ F=6"

= I

(3) F=6nvAn
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From the interpretation you can get 1. F = nAv/d. Even it i.s not being jli::z:il aln ac;ll\lran?efl leve]
interpreted like this. Relative to the oil layer that s in touch with the groun\: Z e;' atisind di
has gone a distance of v forward. In Physics, it 1S considered as a shear. Young modulus (E) for , Wire

o | _ SV ile strain
metal rod is interpreted like this way. E = tensile stress/ tensile oA

eer strain = ——=. (These are not in the Syllabﬁs_

}nis
Ce
Or

Likewise, for shear it is interpreted as 1 = shear str ess/ sh

I

A shear is not a pull or a compression. It is a change of shape. It is like a rectangular box that has been pulled |
from a side. The shear stress is measured by a familiar way of F/A. The shear strain is measured from ta 0,

If tan 6 is greater, then it is being pulled more. Strain cannot have units. Even tan 8 does not have a ujt

q:-F—'/—A-—-} =ﬂ£
v/d d

6. A slow neutron is absorbed by a 23U nucleus and results in a fission process as follows.

! 235 139 94 1
ol + 9zU — Ba + JKr + x n

. The value of x (number of neutrons produced) of the above fission process is
1) 1 2) 2 3) 3 @) 4

When A (mass number) is conserved on both sides, you will just get the answer. The total of A on the lef
side 1s 236. Therefore, the total of A on the right side should be 236. 139 +94 = 233. That means the rest
should be given by neutrons. So, x =3. There is no need to conserve Z number here. There is no charge In

neutrons. Therefore, 92 = 56 + 36. You only have to look at those in such nuclear reactions. How easy art
nuclear reactions compared to chemical reactions?

7. If the mean output pressure of the heart is ‘ 1.2% 10* Pa and the
minute, the mean output power of the heart is
(1) 0S5 W 2) 1.0 W 3) 15 W

mean blood flow rate is 5.0 x 10~ m’ p

You need a simple calculation. Power P = Fy (Where F = force and v

= speed). P = F/A. AV (divide by A
and multiply by A where A = area).

S RD ROSA | Scilech.LK
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8. An object is projected under gravity with velocity v, in a direction which
makes an angle 6@ with the horizontal as shown in the figure. Which of
the following graphs correctly indicates the variation of the horizontal (v,)
and vertical (V) components of the velocity of the object with time (rl)q?

It is very simple. It has been checked before. V , is not changing with t. V, is V cos 0. As there is no
horizontal force, the velocity is a constant. The vertical component will gradually reduce and suddenly gets
zero at the maximum height and then turn back afterwards. The direction gets reversed. Such a variation is
shown in graph (5). The vertical upward acceleration is a constant. It is -g. Therefore, V should be a straight
line with a negative gradient. When the object comes back to the ground, the net displacement to the vertical
direction is zero. Therefore, the positive area bounded by V, and t should be equal to the negative area.

9. Two athletes run a 10 km race with constant speeds v, and v, in a circular track of radius 5S0m. It has been
observed that the athlete with speed v, completed 10 rounds when the other athlete completed 9 rounds.- The

vV
ratio —L 1S
V2
10 Orn 187 . 10z

I doubt whether more time was spent on this question. Actually, there is no use from the radius of the locus
or the distance that should be travelled. When the first athlete goes 10 rounds, the other athlete goes 9
rounds. That means the time spent is equal for both of them. So, v >v,. Likewise, v /v, = 10/9. If you, do it
in a lengthy way as by taking the radius of the locus is 1, then one round will be 2ar. If so, then 2nr X 10/ v
=2nr X 9/ v, (as times are equal). Even if r 1s substituted, then it will be cut off. The length of one round in
the locus = 27r X 50 = 300 m (when nt = 3). Therefore, to go a distance of 10 km, you need to go 33.3 rounds.

Round 10 and 9 are lesser than this value.
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10. NowheckAanleofamachinerotflc
zbout a common axis in the same direction

A B
with angular speeds @, and w,, respectively. / 0, W [
See figure (a). Moment of inertia of wheel @I ( -
A about the axis of rotation is I, and that -
of wheel B is /,. At a certain instant, two — S——— '
]

Wheels are pushed towards each other until Figure (a) Figure (b)
they are firmly pressed and the system

rotates with a common angular speed , o
without slipping. See figure (b). The valuc of @ is given by

. Lo, + 1,0 —
(1) =2t @) o=t ) o=ug,
2 1~ 42 |
2 2
I . lLow; + 1,0
4 w =M () ="'5'1—+';T2' e

':',' #! _*}_._ v

| | | . '
You can close the eyes and do this question. Even this was asked in 2011 as the 13" question. Whep you

apply the conservation of angular momentum, you will get the answer effortlessly.

I1. A block of mass m. kept on the horizontal truck-bed, is at rest with respect to the truck when it is moving | |
h@ﬁmntally with a constant acceleration a. The coefficient of static friction between the truck-bed ang g,

mass is 4. The frictional force acting on the mass is given by

(1) ma (2) pma (3) um(g +aq }
(4) Hm(g -a) (5) mg I ‘
ﬁ;%@ﬁ lon

A similar question has been given as the 20* question of paper 2010. I have given a long description there
Most of the time children may consider HR = pmg as the answer. But that answer is not given. In 2010
review, the motion of the block relative to the lorry and ground have been described. Following diagram

shows the acting forces on the block relative to the accelerated vehicle.

If the block needs to be accelerated with the vehicle to the left, then there should be a force to the left. That |
force can be obtained for the block only from the frictional force. If the block needs to be connected with

the hood and go to the left, then the hood must find the frictional force on the block to the left. Here the | |
frictional force helps us. If the block is at rest relative to the vehicle, then the Imaginary ‘ma’ force is needed
to be marked to the right side. Likewise, it should be F = ma. If the acceleration of the vehicle is gradually

increased, then F also should get increased with ma. But there is a maximum value that F could take. It

———

relationship breaks down.

Therefore, 1f the block is at rest all the time, then the frictio
frictional force is asked, then the answer is pmg.

S RD ROSA | SciTech.LK 3A
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is not in the answers, ma is fairly true always. At one instance only the frictional force is equal to pmg. That
means at the limited stage. But if it was in the answers, then there would have be a confusion in selecting
the correct answer. Some children have decided that the question is wrong as umg is not in the answers. The
question is asking about any common situation. The maximum acceleration is being asked in the question
of paper 2010. Therefore, the maximum frictional force according to that instance 1s pmg.

12. Asimple pendulum is constructed by suspending a small metal bob with a fine wire of the same metal. The period

of the pendulum at temperature 6, is T,. When the pendulum operates at a higher temperature of 6, the period
of the pendulum would be (Linear expansivity of the metal is ) '

(1) TJ1+a(b, -6, 2) T ’_____.__.'1
| 1+ a(6, -6,)

1
4) [1+a(6,; -6, ) (5) T\a(8, -6))

This question is just simple as peanuts. The oscillation time is proportional to the square root of the length.

Therefore, T; & \/E and T, < /;(1+ a(8, —6,)) - % =J1+ a(6, —01)

These things are'not needed to be written. As the temperature is increased, the length of the wire should
be increased and the oscillation time should also be increased. Therefore, you can remove the choices
of (2) and (3). There is no square root in (4). In (5), there is no 1+... term. We know the expression of
1, =1;(1+ a(f, —6,)) by heart.

13. The atoms of an ideal gas have a certain mean kinetic energy at 10 °C. Their mean kinetic energy will be

twice at
(1) 20°C (2) 100 °C (3) 263°C . (4) 566°C (5) 6uC°C

= T 2

. Expansion of Gases =

b e e

i

How many times that such questions have been asked? The mean kinetic energy is proportional to absolute

temperature. All the answers are given in "C. therefore, 566-273 =293°C. You can do 1t from your memory.

773 + 10 = 283. The double of 283 is 566. When 273 is reduced from 566, 1t 1s 293.

14, A system undergoes a cyclic process according to the P-V p 4 (N m"z)
diaeram shown in figure. The work done by the system from 6% 10
A to B and from B to C, respectively are

(i) 4G0 J, O |

(2) 400 J, 360 J 4% 103
(3) 48071, 3607 3% 10°
(4) 480 J, O |

5) 5207, 0 105

Simple mathematics is there. The work is zero from B to C. Why? Because there 1s no change in volume.

You can directly remove choices (2) and (3). To find the work from A to B, we need to find the area between

AB and volume axis. That means we need to find the area of the trapezium.

Physics | - 2013 AL S RD ROSA | SciTech.LK
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0.8 x 10~

Once the expression is written, you should do the simplification from the memory. 6+4 1s 10.10 divide by
s 5. 5 X 0.8 is 4. When finding the work from A to B, you should not find the area of the parallelograp, of
ABCD. That area is equal to the work done in ABCD cycle.

15. A stretched string is vibrating with four loops. If the frequency of vibration is increased by a factor )

the number of loops formed would be . .
(1) 3 2) 5 (3) 6 (4) 7 _(5) 8

T T —

| Transverse Wayes

»
Y -""'

e [
= i —— e . SRS g — "‘H é-;ﬁ

It 1s very easy. Four loops mean two wavelengths. As the tension of the string or the string are not changeq,
the speed of the transverse wave does not get changed. Therefore, when the frequency is doubled, the
wavelength gets half from the previous value. When the wavelength is halved, the loops get doubled. The
length of the string is not changed. If previously the string is set for four loops and now the wavelength
1s halved, then the number of loops created should be doubled. You can argue by drawing loops but it is
a waste of time. From logic you can get the answer. If needed, then draw one loop only and try to get the

answer. As the wavelength is halved (the wave is shrunk), the place where there was one loop should now

have two loops.

16. Consider the following statements made about a compound microscope.

(A) The object should be placed just outside the focal point of the objective.
(B) The eyepiece acts as a simple magnifier.

(C) The angular magnification is independent of the focal length of the objective.
Of the above statements

(1) only (A) 1s true. (2) only (A) and (B) are true.
(3) only (B) and (C) are true. (4) only (A) and (C) are true,
(5) all (A), (B) and (C) are true. (\ | obﬁ ) Instmme?lf '

This also contains facts that you already know. There is no complexity in the sentences. A combined
microscope finally makes a large and unreal image by taking the image in between the focus and optical

centre of the eyepiece using the large and real image that is created from the objective. The object should be
placed in between C and F to get a large and real image.

The image gets larger as long as it is nearing [ F

Therefore, (A) is correct. When the object is placed just after F, you can get the largest real 1mage a3 well

as you can get the practical advantage of keeping the specimen near to the microscope. (B) is also true: The
duty of the eyepiece is giving a large and unreal Image

simple microscope is the same. You can just

. _ o in 8
as previously mentioned. What is happening g

: : 1VES
see that (C) is wrong. There is f, even in the equation that g1
the angular magnification. So, why do you have to bother about it?
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17.

230V, 60W 230V, 10w 230V,5W

(A) Incaudescent (B) CFL

The figure shows three types of electric bulbs
The consumptions of electric power by (B)

(C) LED

(A), (B) and (C) which produce the same brightness approximately.
and (C) when comparccl with (A) are approximately

(1) same as (A). | (2) — and -;- of (A), respectively.
(3) 10 times and 5 times of (A),. respectively. (4) -}5- and '1'12- of (A), respectively.

(5) 6 times and 12 times of (A), respeciively

Hearmg E_ﬂ'ects of E!ectru;" Carie‘nté;: S

e £ il 2
-

This is O/L. The voltages of the three batteries are same. So, 10 W is 1/6 of 60 W. 5 W is 1/12 of 60 W. Do

you need to do calculations? Compared to a filament bulb, from the general knowledge you know that the

electricity consumption is less in a CFL bulb, whereas a LED bulb has even lesser electricity consumption.
These facts are only satisfied by the choice (4).

\\"'--a- e A il aing, = __-MJM“‘H--‘EJ"-J'

Bulbs are used to get the light. If equal amounts of light intensities are given to manage electricity, then it
1s economically proﬁtable. There are LED bulbs in the market. Even their price is high, it will go down in
the near future. A solid object is being heated in a filament bulb. From that, we can get the whole spectrum.
From CFL and LED bulbs, you will not get the whole spectrum. But white LED that is being used in present

days, has omitted the production of characteristic colours. Therefore, LED bulb usage will be very common

in the near future 1s my feeling.

18. Consider the following statements made regarding a transformer. |
(A) The core of the transformer is made out of laminated plates of soft iron.

(B) Both Joule heating and eddy currents contribute to the energy loss of a transformer.
(C) Power can be amplified using a transformer.

Of the above statements

(1) only (A) 1s true. (2) only (B) is true,

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

""'_f-"'-'

\ Mm'ual Inductwn 4 _] 08

il e i el . B

The facts in this question have been given by many times. These three sentences are in the past papers. Both

(A) and (B) are correct whereas (C) 1s wrong. The core is made from soft iron to grasp the magnetic flux

properly. Then the magnetic force lines will not anywhere and go across the soft iron. The permeability ()
of soft iron is greater. Another advantage of the usage of soft iron 1s that it reduces the energy loss from the
hysteresis losses. The hysteresis loop of soft iron is narrow. Even some teachers teach hysteresis, it 1s not

in the syllabus. It can be laminated and apply a non-conducting material (natural film of oxide or insulating

varnish type), we can minimize the generation of Eddy currents. Look at the following figure.

The first figure has shown the Eddy currents that are being induced in a non -laminated solid core. The second
fioure has shown the Eddy currents that are being induced mn a laminated medium. The Eddy currents in the
b _—

first medium moves in the whole volume of the core whereas the generated Eddy currents of the second 1s

limited to the laminas. That means Eddy current paths are narrow.

Physics | - 2013 AL [33) SR D ROSA | SciTech.LK
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If you look at the second figure, it is trye ihatl
length of paths of Eddy currents are greater than
one. Therefore, there can be a dilemma aboy; how

he ey
the firy
Cap the
cmally,

Lamnated Core

energy loss 1s minimum 1n the second figure A

e a teacher asked this from me.

St - onc
with no lammatons with laminaions
high Eddy Currents low Eddy Currents

What is happening here is that as the area in between the plates are small and the magnitude of fate
dy

change of magnetic flux gets smaller across it (AB/At. A
tuga

currents are narrower. Therefore, the magnitude of the ind |
i2R. So, the reduction of the valye j; affect
g

of the induced current is small. The energy loss goe€s with 1 , ;
immensely to i2. If the core is totally a solid, then the magnitude of the induced currents is greater, T, Path

of Eddy currents will be broad (A is greater). Then the values of i? is also greater. When it is laminated, Ve

though there are many small paths, the magnitude of flowing current in them are greater. There i 5 Saying

). The value of A 1s smaller. The pas of

uced e. m. f 1s small. Therefore, the Magn;

that small family is golden (but the damage from this is not small. Even my family 1s small).

There is a small disadvantage in lamination. Due to the force created on the current carrying plates by the
alternative magnetic field, they are being vibrated. From this, the characteristic “hum’ sound is heard from
transformer. This hum sound is heard from the bees too. Joule heating is known as the heat generatiop acrosg
a resistor when a current is flown. When there is current flow across the turns of the transformer, there g,

losses of i’R. Here R is not the resistance of the wounded wires. It is the resistance of the Eddy current path,

The power cannot be amplified by a transformer. Even energy cannot be created.

Even hysteresis is not in the syllabus, I guess it is valuable to write something because some childser
mention about it. Soft iron core belongs to ferromagnetic materials type. They have domains that are being
magnetized. When there is no external magnetic field, these magnetic domains are directed to random
directions (Look at the figure.). When an external magnetic field (B,) 1s applied, the magnetic field tends
to align with the applied magnetic field gradually. When this alignment is complete, the magnetization of
the material (M, magnetization) gets to a maximum value. When the external magnetic field lessens M gets
reduced but when B 1s zero, M will not be zero. There is a leftover value for M.

When the direction of the external field is reversed and repeated again, the
variation of M is shown in this figure. The behaviour of M is known as
hysteresis and the loops that are shown are known as hysteresis loops. Thes¢

magnetic locations are continuously turn from side to side and the heat s

In bulk material

the domains I 8 : |
;ﬂiﬁ“‘- IELLJ:.! generated. This is known as the hysteresis loss. If the area of the hysteresi
mejanal . epplied :

wmaetiss.  mapesctia 100D 1S less, then the generated heat is less. Due to many external efiects

even hysteresis loops are created in our minds. The happiness or sadness 2
decided by the area of the loop.
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19. A metal rod of mass M and length L is placed on. a frictionless parallel
horizontal rail in a magnetic field of flux density B directed into the paper
as shown in figure. (The rail is a conductor and a resistor of value R is
connected to the rail as shown.) If an initial velocity of v, is given to

the rod and released as shown, it will begin to move in the direction of
U, With an acceleration of

BLvU?> RB*I120% 2 - |
1y - 22% 2 ==% (5 BLy @ -
_ MR M MR

Ample questions are there of similar nature in the past papers. An e. m. f of v LB 1s being induced across
the rod. From that the current that flows across the rod is i = v LB/R. Due to this current there is a force of
1ILB which 1s created to the opposite direction of v_. You will get the acceleration when you divide from the

mass. — (v LB/R) (LB/M). Actually, this is a retardation if it is from the direction of motion. The force iBL

cannot be there for the direction of motion. If so, then the rod will be accelerated without any talk. This is
against the nature (Lenz’s law). If so, then it is enough to shake the rod a little at the beginning. Then it will

go passing any barrier. However, there is no correct expression with a positive sign. Therefore, the work is

easy.

20. Sound that has an intensity level of 100 dB is how many times more intense than sound of intensity level
20 dB? |

(1) S (2) 8 3) 10° (4) 10° (5) 108

' ' R I R T TING  B i S A s f
G tationnl Forre Eiolde =
ravitational :Eorcﬁ elds

|2
Rt

2 .

5 a5 ]
ey
;” ¥

¥

o
il 'r'— -
s '4*_ i
bt g e AT

The problems of Decibel have been many times 1n the past papers. These should be done without rough
work. The dB level reduction from 100 dB to 20 dB 1s 80 dB. When you cut the zero of 80, then you will

get the difference of the intensity level’s power of 10.
80 =10 log (I,/1,); (I,/1,) = 10°. Is not 1t?

In every review, I have shown how to do these questions easily. The number change in dB is 80. But the
change of intensity level is 10, It is the nature of the logarithmic limit. Logarithmic limit is not linear. Some
may have lot of love but cannot be seen. They are like logarithmic limit. You can give decibel changes of

10, 20, 30, 40 etc. for a question. If the decibel change occurs in 15, you need to use logarithmic tables or

calculators to get the answer.
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21. The minimum velocity v that a particle should have 1
R is given by

(1) v=1’3%‘- 2) v=21’§-£{ 3 v=4"F%

ape velocity can be obtained very quickl :

o1 e esc
How many times has this been asked? The expression for th

i
2GM
2mv:i=GMm/R-> v = [— . -
R - bject that is needed to be escy
The above expression is }Jndependent from the weight of the 00 Ped or ty,

direction that it should be released. If you need to escape from our Earth, then the required VEIOCity 1S 1.1

X 104 ms™ (40, 200 kmh™' = 25,000 mih™). For example, a spacecraft taking oft from Florida shoy4 have,
such spacecrafts are released towards the east directig, I

minimum of the above mentioned speed. Normally, . , |
The reason is due to the revolution of the Earth a velocity of 410 ms™ 1s automatically obtained for the

spacecraft. So, if you take off from the eastern side, then it is advantageus to get the free velocity from the | |

Earth’s revolution. Even though the escape velocity is independent from the mass of the object, the force
that 1s needed to give that speed is not independent from the mass.

The most common element of the universe is Hydrogen but it 1s very less 1n our atmosphere, | hope you cap

explain the reason. Compare the escape velocity and the root mean suqare velocity of Hydrogen molecyle

22. A child, swinging a swing, hears 4 sound from a stationary whistle located in the direction where he is facing
as shown in figure. The minimum and maximum frequencies of -the sound heard by him are 1314 Hz ang
1326 Hz respectively. If the speed of sound in air is 330 m s! and air remains ‘still, what is the wavelength l
of the sound emitted from the whistle? | | |

2L

(}) 12.5 cm (2) 24.8 cm (3) 25.0 cm (4) 252 cm (3) 50.0 cm

T T T SN

\ Deflection of Vision,

Children must have used Doppler’s effect equations for this question. But it is not needed. Where do
maximum and minium frequencies are heard?

The source is still. The apparent frequancy is maximum | |

when the observer is going near to the source at g higher speed. The minimum frequency is heard when the

observer 1s getting away from the source at a higher speed. Therefore. this

| is happening in the lowest point
of the child’s path.

Actually, these things are not necessary when solving the problem
middle of the maxiumumand the minimum. The magnitude of v

should be equal to (f, -f ) value. That means

The true frequency should be n the

Is not changed. Therefore, (Fre =0 e
the Doppler shift should be same.
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Therefore, the frequency from the hom should be the middle value of 1326 Hz and 1314 hz. It1s 1320 Hz
which can be found from the memory. The difference between 1326 and 1314 is 12. When 12 is divided by

2,1t1s 6. 1314+6 or 1326-6 are equal to 1320. If you do it in another way, then 1326-f =1 -1314; {, = (1326

+1314)/2 = 1320 Hz. There is no need to apply to the equations of Doppler’s effect. It will take time if you

do with them. Now apply v= .. =330/1320 =1/4=0.25 m =25 cm.

1320 1s obtained because it divides nicely with 330. The maximum and minimum frequencies are not heard

at the top point of the locus. When it comes to the top, suddenly the speed gets zero. Then you will hear the

truc frequency. The problem is not with the distance of the source (whether it i1s near or far) to the frequency

that 1s heard. It is affecting the loudness (intensity). Sometimes we entagle with two parameters of the

frequency and the loudness together. The relative motion between the source and the observer affects the
frequency change.

23. A person suffering from farsightedness has his near point located at 150 cm from the eyes. After wearng

.contact lenses, he could read clearly a book held at a distance of 25 cm. The used contact lenses are
(1) concave lenses with 21.7 cm focal length.

(2) convex lenses with 21.7 cm focal length.
(3) concave lenses with 30.0 cm focal length, e e BT

-(4) convex lenses with 30.0 cm focal length. ( Refraction ThroughPri.S'm.* N
(5) convex lenses with 60.0 cm focal length. ——

Hope you have got exhausted by looking at such questions. 25 cm should be taken into 150 cm. 1/150 -1/25

=1/t; £=-30 cm. We know that you need to wear convex lenses. Even if you do the calculation you will get
a negative value for f.

24, ' A prism is placed on the prism table of a properly adjusted spectrometer and the refracted image of the illuminated

collimator slit is observed while rotatmg the prism table starting from a large anglc of incidence towards smaller
angles. As the prism table rotates

(1) the 1mage will move in a direction with continuously decreasmg angle of deviation.
(2) the 1mage will move in a direction with continuously increasing angle of deviation.

(3) the image will first move in a direction with increasing angle of dewaﬂon turn back, and movc in a
direction with decreasing angle of deviation.

(4) the image will first move in a direction with decreasing angle of deviation, tum back, and move in a
direction with increasing angle of deviation.

(5) the image will first move in a direction with decreasing angle of deviaiton and then stop

Ee ] ﬂf‘m—'wmm

Lenses

"-ll"'"-—llr——-—l-..'-'

A child has sent me a letter saying that the arrangement of the prism has not been mentioned in this question.
He has kept the prism according to the way that which 1s kept to find the refractive angle. Then you will

observe the images of reflection from the refractive surfaces.

As you read the question, you should realize that what is being asked in the question. Here, you should
identify that deflection angle is being measured. If you have done this experiment, then what is being
observed should be noted in your memory. Even in the experiment where you find prism angle, you do not

rotate the prism table. You rotate the prism table to change the incident ray 1. Even if you have not done
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. o , ' _According to ores s
the experiment, hope you have leamnt the variation between 1 and d. Ac g to that Vanation_ (4

: - rism table i
found as the correct answer. In the question 1t has been mentioned that the pris ble is Totateq fr,,
you think that you take your eye along the i

)Ca,nb‘

m biggh

-d(n““e%

incident angles towards smaller angles. S0, €Venl if
In a dream, you can get the correct answer.

25. A lighted candle is placed in front of a convex lens as shown in figure (a).

i“
' Seal
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n“ : b
e
Figure (b
Figure (a) gure (b)

If the flame bends towards the direction Y due to wind as ‘'shown in ﬁgure (b) , which of Ehe fUUOWing shey,
the nature of the image of the candle .and the flame?

~
Xis Y, Ko~ X, Xis
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(1) (2) (3) ‘

Is not this an O /L question? The candle is kept in front of the F. Actually u as 2f. Therefore, there canp
be a magnification in the image. The image should be inverted. From that (1) and (2) figures are removeg
(4) also can be removed. If the flame of the object is bent, then the image cannot Be straight. If the flame of
the object is bent to the right, then the flame in the image should be bent to the left. If the Image is inverted,
then the flame also needed to be inverted. If an object is placed as shown, then you can easily understand

that 1ts image should be as shown in the figure. Even if the object 1s slanted, the inverted nature of the Image

IS as 1t IS.

26. A man of mass 60 kg standing on a uniform wooden rafter hung
horizontally by two identical ropes is painting a wall. The mass of
the rafter is 20 kg. What is the minimum tension that should be
withheld by each rope so that the man can move safely between

A and B? |
(1) 100 N (2) 400 N 3
(4)- 700 N (5) 800 N SN

Th- “ » . ) .
1S question had many issues. The arguments were about the minimum. [t is not asking about the minime™

being a . X
g asked about the Minimum tension that the rope should bear. The minimu™

tension of a rope. It is
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exisitng tension and the minimum bearable tension are two different things. Not one. Even we get tension as

humans. The minimum bearable tension means, 1f it exceeds then there can be upset moods. You can bear

the minimum. There should be a maximum to be upset.

[f the man needs to walk safely between A and B, then when he comes to the corners of A and B, the relevant
rope should be able to hold the tension. Think that the man came to the end of B. Then the rope tension of the

end of B is greater than the rope tension at the end of A. When the man comes to the other end, the reciprocal

happens. The highest tension from both of these two tensions is the minimum bearable tension of the rope.
Think that the man is at B.

20g 60g

Now 1f T is the tension of the rope at B, then taking moments around A (the tension of rope A is not
connected into the calculation).

QA TX 1=600 X 1+200 X 1/2:T= 700 N

This is the needed answer. At this moment the tension of rope A is 100 N. Many children have taken 100 N
as the answer. Why? Because 100 is less than 700. That is their argument. But the question asks minimum
bearable tension not the least tension. The minimum bearable is 700 not 100. If 100 is the minimum, then
how can it bear 700? There is no problem if each rope can bear more thaan 700 N but atleast it should be

able to bear a minimum of 700 N. This is the minimum clearly. There is no issue if the rope had any other
maxumum value greater than 700 N.

27. The inner sphere of a composite solid spherical object is made of a material of density 4,
and the rest of the composite sphere is made of a material of density d, as shown in figure.
The radius of the inner sphere is r, and the radius of the composite sphere is r,. If the
composite sphere floats fully immersed in a liquid of density d,, then

(1) "23 dy = ﬁ3d1 T i"23 dy - "13 dy (2) r13d1 = rfdz — r§d3 + :‘13d2
3) rid,=rld +rid,-rd, - @) r2dy =rtd +rtd, - rid, .

o - ; 4 L i r_-l':. -‘?'rl. 7
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There is simple mathematics in this question. Thre is nothing to do even if you look into it. If it is floating,
then the upthrust is equal to its weight. The upthrust is going with the multiplication of the cube of external
radius with the density of the liquid. That means r,’d.. This r,’d, is there at only one choice. As there is one
term in the upthrust, you can realise that the left side of the expressions should have it. When finding the
weight, the the weight of the internal sphere goes with r °d . To find the weight of the weight of the residual
part, you need to subtract the volume of the external spehre with the internal sphere and then multiply with
d.. That means it is proportional to (r,’-r,%)d,. There is no need to write 41/3. Even if you write it, then it will

cut off, If you recognize r,’d,, then the answer is blown on your hand.
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a_uniform surface

| : . each having ,
28. Two large non-conducting planc sheets h other as shown.

charge density +0 on one side, are situated parallel to eac
The electric field intensity at a point P 18

20 o =l
(1) ?{-’- (2) -E;- (3) 2€,

+
+
+
+
o | +0 N
(4) o (5) 0 | +o|+

. ._. - o Y
L] [t i
Sl ! ar'g Trr ¥ .

As it is not a conductor, the charges can be there on one side of the plate. There is no issye on that T .
charges cannot go here and there as they wish. There are two ways in getting the answer for thig questio:
Create a Gauss surface taking both plates as the boarder. According to the symmetry, if the electrig ﬁe]&
intensity is E at point P, then the corresponding electric field intensity at point P” is also E. If the surf, -

of the Gaussian surface is A, then

EA + EA = (cA+ o A)le,; 2E = 20/ €,; E = o/ €, Actually, there is no need to write A. It is enough if yoy

consider a unit area. The net charge enclosed by the Gaussian surface 1s 2 6A.

!

¥ +
4 »

Pl ..»1..P

a + + s

L ’:L.?_ I PO e ._......-'.."F; E

+ +
+ +
¥+ _'I'

The other method (which 1s simpler) 1s the application of superposition principle. The outside E of a singl
plate 1s given by o/2 g,. Therefore, the outside E is obtained for both plates will be the addition of two o

€,
E.(__ + _f' + _E’ The magnitude of E, and E, are equal. If the first plate was only there, thes
I I there wil be an electric field intensity of E, outside the plate. If the secon

+ + plate was only there, then similarly there will be an electric field intensiy

: I of E, outside the plate (as it is a positive charge). Therefore, the net outside

%__ I f’_ I _E'J electric field intensity is E, +E.. As the magnitudes are same (same o), it wil

be 2 E. The electric field intensity in between the plates is zero. The directiol
of E, and E, are equal and opposite.

As an insulator 1s given, some argue that the electric field Intensity does not act perpendicular to the plates
In a conductor, E should be always act perpendicular to the surface. There is no argument that E should 00

be perpendicular in an insulator. It can be perpendicular or not. In this arrangeiment E is perpenducular 10
the plates. Look at the figure.
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RS , there will be E’ field intensity at the point P. Likewise, from the
> pSTIVE cllarge at the bottom, the corresponding E’ is there at P. The vertical components of

tw E! .
these (two E’) are cancelled off with each other. The net E is horizontal, That means it is perpendicular to

the surface. There ¢
annot be a component along the surface as charges can travel. There is no such a law for

a material that it not a conductor. Even there s no law that it should not be perpendicular.

(B) The magnitude of the electric field in " | _ . .
: , tensity should be . : . -
(C) The magnitude of the electric field intensigy . stme-at al’ palnts an an equipotentla’ surface

cannot be zero at a point on an equipotential surface.
- Of the above statements, | d i

(1) only (A) is true. ) only (B) ; |
(3) only (A) and (B) are true. y (B) 1s true.
®) all (A), B) and (©) are tue, Oy @) and (©) are true
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The equipotential surfaces that are related to the generated electric field of a uniform electric field, at a point

charge, at two charges of positve and negative with same magnitude and at two positve charges with same
magnitude are shown in the following figures.

L7 'f
‘:!ﬁ'f;;.'ﬁ“ Sentence (A) is
'v';{:i.;\‘*i\ '2:2 _;;ﬁ‘@. correct. Always

". ' ~ € equipotentia
2411 I N————

surfaces are drawn

(a) A singie positive charge (1) An electric dipole (¢) Two equal positive charges ’perpendicular to

the electric field lines. Any place along an equipotential surface, there cannot be a potential difference.
The potential difference is zero. That means if a point charge is taken along an equipotential surface, then
there is no need to do any work against it even from the field. Therefore, the electric field lines should be
perpendicular to the surface. If it gets inclined, then there will be a force on the charge that is placed on the

equipotential surface. To do so, the electric field force lines should be perpendicular to the surface.

Sentence (B) is generally false. The statement (B) 1s true for a uniform
electric field or single point charge. But in the two instances which 1s shown
above, you will see that statement (B) is wrong. For a point charge, the
equipotential surfaces are concentric spheres. Therefore, all the points 1n
one equipotential surface has the same magnitude of electric field intensity.

But if you look at the other two figures, you will see that the equipotential

surfaces are not concntric spheres. The concentric nature is gone when there

are two charges. In this equipotential surface, E value 1s not same from place

to place. If you look at logically, then all you need is to get zero for E along
the equipotential surface. There is no law which mentions that the values of E that are perpendicular to the

surface should be same.
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there are equal values, the electric Potentiy;
18

| : t. AS
You can from the 4" figure that (C) is not correc =
see fro gu intensity is zero. The electric field i,

zero in the middle of two positive charges. But electric field
should not be there along the surface is the onl

a field, then you should do a positive or negative work on t |
: ' ual.
work is needed to be done, then the potentml of the surface 18 not €q

Nof
" ipotential sh i

y characteristiC that an equipotential should haye I the,
€l

he charge when 1t moves along the Surfage |
“If
2

30. If a piece of uniform wire is stretched gradually, which of the following curves correctly indicates Vatig,

of its resistance R with the length 17

R R{ R‘ R{ R L\
— 1 03 . 1 Yo ;% —1 Y% '. )
(1) 2) - ) L (5) .

4)
Ohm's Law  Com !ﬂﬂﬁﬂ"f;{

e

.~ resistance .

Lk T Trap—— SIS, S _..-._.-ﬂ._.-ﬁﬂ.j.i -‘&r’;_‘i A

. | [
If you have done the 13% question of paper 2012, then fzhe answer is in your hand. R « ~; Now mulgp,

the numerator and the denominator from 1. Then R & = Al is the volume of the wire. This is a COnstant
Therefore R « [2So, the graph between R and I cannot be a straight line. Form this (1) and (2) are removed

When | is increased R should increase. Then (3) 18 removed. R should rapidly increase with 1. Whep | 15

increased, R cannot reach a constant value. Therefore, the correct variation 18 shown from (5).

a current / as shown in figure. . _
'The loop lies in the XY plane and a uniform magnetic field 1s present along

the Y direction. Which of the following is true regarding the fqrce,? acting
on the circular and the straight portions of the loop due to the magnetic field?

Force on the circular portion Force on the straight portion
| omo into the paper

31. A wire bent into the shape of a semicircle forms a closed loop ancl carries v

X Il |

(2) ZETO out of the paper
(3) into the paper
(4) out of the paper
(5) into the paper

¥
e 4

If you have considered the past papers correctly, then you will get the answer quickly. In the previous
reviews it has been mentioned that, the force on a current carrying wire loop with any shape in a uniform
magnetic field is equal to the force on a straight wire which connects two ends of the wire loop. Look#
the 33™ question of old syllabus paper 2011. According to this, you can take the straight wire section that

connects the ends instead of the semi circular wire with a current that flows to anticlockwise direction.
The circular secti”
can be displaced will?

—_— straight wire. Now Yo
have two straight Wi

B
B .
T. : nt flows ¥
. ] ¢— with curre
] . 'Ons_

The force 1s towards the paper The force is out of the paper

I
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When the direction of the force on the straight part of the wire loop is decided, then the force on the circular

section should be opposite to it. Instead of the circular wire part, the straight wire that we consider has a
current flow to the other direction. So, the correct answer is (4).

32. Small amount of powdered pepper was sprinkled on the surface of water in a cup and the water surface was
touched with a cle.an dry finger tip. Then the finger tip was rubbed with 2 little soap and the same process
was repeated. Which of the following observation is likely to be seen in the above processes?
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This is a question that was subjected to a discussion. Many have tested this phenomenon after going home.

Many children have chosen (3) not (4). But the correct choice is (4). W0 hy does the pepper powder go out of

the fingers? Draw a fictious line on the water. If same water is on both sides, then the acting surface tension

forces to both sides of this line is same (figure 1). Now according to figure 2, insert some soap 1o the left side
of the surface. Then the surface tension of water on that side quickly get reduced. Now there is a resultant
force on the line to the right side (T-T”). Think that there is pepper powder on this line. Then pepper powder

goes to the other side which is not to the side that inserted soap. This effect can be demonstrated in different

T
T Y
fx(

T Soaped side \
(1) (2)

ways.

Soap drop

When soap water drop is applied to a thin plate as shown in the figure, the plate is removed to the other side
quickly. If you float a toy boat in water and add a soap piece to its behind, the boat will move forward slowly

(to the opposite side of the attached soap) as the soap dissolves.
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- 5 ire’ in figure, T
33. The applied force F and extension Al curve for 2 metal wmf.l's SO
Consider the following statements. - .. ithout changing other
(A) If another wire of lower cross-sectional area 15 - w;urve shownglil:ngﬁgure
. parameters, the comresponding curve would fall sbove e SRVEL LT
'(B) If a wire having identical parameters but withalargerYoulLS5 ' fioure 0 .

then the comresponding curve would fa_ll-bt:'-lt'J_W"h'c curve ShowT &t d a 4
(C) If a longer wire is used without changing the other pmmetm the corresponding curve woulq fa]] be,

the curve shown in figure. . |
(Of the above statements

(1) only (A) is true.

" (3) only (A) and (B) are true.
(5) all (A). (B) and (C) are true.

looking at this expression, you can unentangle the question. The gradient of the graph between F p4 Al |
EA/L. When E and L is kept constant and A is reduced, then the gradient will get reduced. As the gradiep |
1s reduced, it should fall below the given straight line. Therefore, (A) 1s wrong. When E is INCrease by |
keeping A and L constant, then the gradient gets increased. That means it should fall above the gjyep Strajghy
line. (B) is also wrong. When E and A is kept constant and L is increased, then the gradient is reduceq

Therefore, (C) is correct. All you need to check 1s the same thing.

34, One terminal o! ths veltmeter V shown in figure is qo:fmected to the | (V) |
point B. When the voltages of all the other points labelled with English 20 £ 50Q *
letters are measured by connecting the free terminal of the voltmeter B - l

to thees points, the magnitudes of the possible values of the readings 5y
indicatec by the voltmeter would be - r=0
(1 G 2V, 8V (2) 4V, 6V, 8V, 12V
3) 2V, 4V, 8V (4) 0, 6V, 8V

(5) 4V,.8V, 12V

A 32

[t takes time. The given circuit is equivalent to the following circuits.

50 and 50 are in series. Once they are added, it is 100. 100 and 100 are in parallel. The equivalent resistance
is 50 Q. 12 V 1s divided into three between 50 Q. In the third circuit, the potential difference across each 0
Qis4 V.

Therefore, the potential difference across AB is 4 V. Potential difference across BC is 2 V (half of 4). Both
C and D points are same. Again, the potential difference between B and E is 4 V. The potential difference
between B and F 1s 8 V (two 4 V). Therefore, the correct answer is (3). The values are not asked In order.
Only the reading that the voltmeter can have is being asked. There cannot be 0 or 12 V. You get 12 Vi
between the ends of the battery. From that also, you can remove choices of (1), (2), (4) and (5).
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35. By looking 2t an empty glass vessel along the path shown ' i

_ . the bro gure,
amwmdsefmclcﬁmerofmebouomofﬂxe;ymvwsrnmh{:h&:eﬁ lass
vessel is filled with a clear liquid the person could see the middle of- the bo%tom
of the giass vessel when looking along the same path. The refractive index of the
liquid is (Take /13 =3.6) -
(1) LIl (2) 1.22 (3) 1.33
4) 144 (5) 1.55 ' 1

hi ti iven i - T :
; 1S qI;]es ion ha‘s been given in 2000 as the 53 question. The answers of that question were in symbols.
cre, there are in numbers. If the middle of the bottom can be seen once the container is filled with the

liquid, then a light ray that is coming from the middle should refract from the liquid-air surface and go along
the dashed line. |

He 1s looking at the left side of the bottom of the container. But the middle of the bottom can be seen. There

1s simple geometry. The value of is given. Therefore, you can get the answer very quickly.

4/5 _4x3.6 _ 7.2 _
2/y13 5x2 5 1.44.

36. ‘The initial relative humidity of a closed room of . volume V at room temperature 6, is X%. The temperature
and the relative humidity of the room are then reduced to 6, and Y% respectively using an airconditioner.
If the absolute humidities of air at correponding dew points of 6, and 6, are A, and A, respectively then
the mass of water vapour that hes been removed by the airconditioner is

o (25 o (BB o (E-)k

As this 1s done before, how can you get it wrong? n =sini/sinr =

AV A

y (X YV, AV _AV)
" ["A:‘"A.]“"’ ® (-0

The interpretation is needed to apply here. Some have got confused with this question. The relative humidity

according to a certain temperature is the ratio of the mass of water vapour in the room with the mass of water

vapour needed to saturate the room.
Many had a problem regarding the phrase “at the relevant dew points for 6, and 0 ’. The absolute humidity
A, of the relevant dew point of 0, means that a mass of water vapour A is needed to saturate a unit volume

in the temperature of 6.
It can be confusing about relevant dew points for 0, and 0,. This does not mean different temperatures

apart from the temperatures of 6, and 0,. For example, we will think that 6, = 30°C. When 30°C is equal

to the dew point, this means that there is A, mass of water vapour in a unit volume in the air. I doubt that

when the relevant dew points for 0, and 0, are mentioned, the idea of two temperatures that are different (or

changed) than 0, and 0, was born in the minds most of the people. Both 0, and 0, are not dew points. They

give temperatures of two instances of room temperature. In those temperatures, the room is not saturated

with water vapour. Therefore, we do not know the mass of water vapour in a unit volume. In the tables,
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that i
the absolute humidity relevant to 90 is marked as the mass of water vapour that i1s needed to Sat‘-lrate aunl.(

volume in that specific temperature.

At the relevant dew points for 0, and 0, indicates the assumption if 0, and 0,becomes the dew
cannot write whether 0, and 0, are relevant to dew points. Because 0, a-nd 9{ are not the dey,
it is better if the dew point word was not mentioned. But water vapour 1s being saturated at t
Therefore, the phrase in the question should be read like this. ‘At the relevant dew pojnts of

- it indi o different tempe
If it was read as relevant to 0, and 0,, then it indicates tw peratures

Pointg Yo, |
PO, 1

the arr, for ;
n

However, we cannot solve the question without considering A, and A, as the absolute humjd;
with saturated water vapour of corresponding temperatures. As the volume of the room js v
water vapour needed to saturate is A,V at the temperature of 0,. The other one is also same.

the real masses of the water vapour in the room at two instances, then from th¢ Interpretatio

X/100 =m,/ A V; Y/100=m/ A V

t)’t::fu]eﬂ].I

; the ma-SS of

[f
ml and mzafe
n,

The mass that is being removed is m -m,. That expression can be seen as soon as looking at tha abo

Ve tyg
eXpressions. m -m, = (XA,V-YA V)/100
37. When a uniform rod of known length and area‘o_f cross-section was lagged, and the rate of flow of heat gy

the temperature gradient were measured, it was found that the value of the thel:n:fa.l conductivity Calculateg
using those quantities, is smaller than the expected value of the thermal conductivity for the materia] of g,
red. This could occur if |

(A) the measured value of the rate of flow of heat through the rod is
(B) lagging of the rod is poor,

(C) the measured value of the temperature gradient is larger than the expected vaiue.
Of the reasons given above

(I) only (A) is true.

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

lower than the €xpected valie.

(2) only (B) is true.
(4) only (A) and (C) are true.

- o A 3
;;"‘-.;'.‘ SN g
y o

2
4,
-

1 ik R AR ' el -
- s gV ih S A - AT

2=KGA; G = 91;52 If Q/tis TEQL

a simple argument. Statement (B) is not

The answer can be obtained from the heat conductivity equation.

1s measured less, then there will be a lesser value for K. It is

independent from statement (A). If the insulation is weak, then Q

as a mistake, then K gets reduced from it. These

38. Lower half of the circular wire loop of fudius g,

are simple logics. All three statements are correct.

/t 1s measured less. If G is measured more

of a wire of resistance R and the upper half

2R. The magnetic flux density at the cener

shown in figure is made.
alf with a wire of resistance
(0) of the wire loop is given

2R

" by . =
>
() “2a ) 6a -(IB). 12¢ - !

clockwise whereas the current in the lower half flows an

centre are 1n opposite direction to each other.

SR D ROSA |
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ame direction. The current 1n the upper half flo®

: : . 'n (e
ti-clockwise. Therefore, the direction of B 11 h

’
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7 21
B=(—=X=)— Ho >< — Mol tlt will be stuck if you add them together. Then you will get (1) as the
3 g y get (1)

12a
ANSWEeEr.

| 5V
39. In the circuit shown I, = 500 A and the tmnsi,stor has a "
current gain,
B of 100. Current through the 5 kQ resistor is approximately : - R
(1) 0.5 mA (2) 1.0 mA - (3) 2.0 mA | g F 3
(4) 5.0 mA (5) 500 mA - -
_ Ip
0.7V
L

T TR e L
§ Transmors - I

R i U

This 1s a problem that everyone got it wrong. Directly they have put I /I —l 00 and found Lo L= 500 X 10°
X100 =50 mA You do not get that this answer 1s wrong. To find that IC = 50 mA is wrong, let us find the
voltage across 5 kQ. It is 5 X 102X 5 X10* = 250 V. This cannot happen as only 5 V 1s applied to the
transistor. Then how can 250 V be applied across 5 kQ? I know that you will not check this. Directly you
will find I.and choose 50 mA as it 1s available in the answers. The method that you can argue is identifying
that transistor is not in the active state when I, = 500 pA. At this moment, the transistor is at the saturated

state. Then Vce = 0. As E is earthed, Vc= 0. Therefore, the current across 5 k€2 = 5/5X10°=10"A=1
mA

In such a question, it is better to decide the existing state of a transistor first. As V. = 0.7 V, there 1s no
need to consider the cut off state. Consider when V. =0 (saturated state). Then according to the above

calculation, I. = ImA. If this was thought as the end point of the activ¢ state and apply B = I /I, then you

will get I, as 1/100 =102 mA = 10 pA.
So, if this transistor needs to be in the active state, then I, should be less than 10 pA. 500 pA 1s too high!

-

Therefore, I, = 500 ptA cannot be applied to the relation of p =1/, It 1 is 5 pA, then I . can be found from
the above relation. Then the voltage drop across kQQi1s2.5V and V.. =2.5V (as the total should be 5V).

Now the transistor is at the active state.

40. The box P shown contains a circuit and when a battery. is connectcd between 4

lit.
A and B, the Light Emitting Diode (LED) connected to the: circuit is
Which of the following circuit/circuits inside the box P enables/enable the
Light Emitting Diode to be it even when the battery terminals are p

interchanged bctwe:c.n A and B?
V.

\-

B o2
- (Y)
(2) ‘Only Y and.Z
(1) Only X and ¥ (4) Only Y

(3) Only X and Z
(5) Only Z
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it D termi N
If you wanted to light the LED, C terminal <hould be more positive than D terminal. Ther efore, mespeqh
t

always C end should b
of the ways in which the terminals of the battery ar€ connected, Y e con

' . All you need is t :
positive end whereas D end should be connected to the negative end. All y 0 look in

- 0 th]s Mma |
¢ of X. When the terminals of the battery are interchange e

d’ the pO]aﬁP‘
CCled ¢ 0 E’n;

This is not happening from the circu | | |
of the ends of C and D gets changed. Here there is no duty from the diodes. Directly A is conp

' ' C or BD.
whereas B is connected to D end. There are no diodes 1n the way of AC 0

C
+HA 3 E
. 4 +
' D B |
’ LED Lights up LED Lights downP

Next, look at the circuit (Y). As soon as you see, you get that it is wrong. When A is positive the roaq of AC
gets closed. Why? Because the diode in between A and C gets reverse biased. But the road of AD i Opene]

Then D end gets positive. So, LED will not lit. Now (Z) should be correct. Otherwise, the question i Wrong

A C__ From the circuit of (Z), the work is dope Whep
B

A v C B
*X‘ : X;\ 1s positive C gets positive. The road of AD
1is closed. As B end 1s negative, the road of B
- R “ D- | * ’ )

is closed. D end gets negative. The polarities
of C and D remain unchanged even whep the
polarities are changed in A and B.

v" Road is opened. The diodes are in forward biased state.

X Road is closed. The diodes are in reverse biased state.

As soon as you see the circuit (X), you can remove it. The diodes are not connected on the roads that are
needed. They are being connected at somewhere else. Next when it comes to circuit (Y), you can clearly
see that when A is positive, C does not get positive. When A is positive, D gets positive there. So, from tha

you can remove circuit (Y). There is no need to change the sides of the batteries. Next, circuit (Z) should be
correct. Otherwise, the question is wrong. |

Once the terminals are changed, check whether C end i positive. That is all
be a forward biased diode from A to C and B to C. Only (Z) h

you need to do. So, there should

as that requirement.

41. Consider following statements made about the circuit
in figure.

(A) When £ =1 and S = 0, the output F = I !
(B) When £ =1 and § = 1 the output F = I, A - )
(C) When £ =0 the output F = 0 imrespective of the valyes
of S, I, and I, ' o he—p
Of the above statements ..
(1) only (C) is true, e
(2) only (A) and (B) are true.
(3) only (B) and (C) are true. |
(4) only (A) and (C) are true, .- 8
(5) all (A), (B) and (C) are true. e e e sRSS
| Logic Gates

shown 1}

|
t‘"\.

| |t i i r—

Can you remember this circuit was there in the CSSay question of § (B) in paper 20122 When S =0, the inpu!
of the first AND gate is 1. AsE =], {he output of the first AND gate is I . That means if] = 1. then the outpt!
s 1. =1,

1s 1 (all the inputs are 1). If [ =0, then the oulput is 0. As the input of S is zero in the second AND galt,

R D ROSA | SciTech,. Al
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irrespective of the inputs from others, the output of that gate is zero. Then F = I (F=1, +0). The other side

is mentioned in the statement (B). As S = 1, one input of the first AND gate is 0. Then its output gets 0. As
S and E both are 1 in the second AND gate, its output 1s I2. Then F = L.,

If E =0, then 1rrespective of the others the output of both AND gates will be 0. Then F = 0. All statements
are true.

42.. A varable parallel plate capacitor is made of two identical semi-circular metal
plates that can be rotated about the common axis passing through the centres

of each ptlatc and perpendicular to them, as shown in the figure, If one plate
rotates with constant angular speed , relative to the other, the variation of the

capacitance C of the capacitor with time ¢ is best represented by

()

. (4) S0 5y

P T T —

 Capacitance and Capacitors

H'—‘-—-——'-—.- B ol = f R e

= g e e e s gl il i - e

These two plates are drawn in 3D. The distance between the plates should be shown.
If there is no distance between the plates, then it is not a capacitor. As the distance
between the plates are constant, the capacitance of the capacitor is changed only due
to the area that plates overlap. As one plate is rotated at a constant angular velocity
e relative to the other plate, the rate of overlapping area in a unit time 1s same. This can

be understood even if the plate 1s rotated on a plate. Forget the distance between the

plates.
The area overlap is zero and the capacitance 1s zero.

The area that the plates overlap gradually increases. As o 1s constant, the rate of area increment should be

uniform. That means C should be increased uniformly.

[t is like those two plates are fallen on each other. There 1s maximum overlapping. C 1s maximum.
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Now the rotating plate is getting away from the other. The area that the plates overlap Bradualjy decy
ses.

(|

Such variation is shown in (5). As o 1s constant, the rate of arca overlapping should be Constant lfy
0y

understand this, then you can remove curve shapes. Choices of (2) and (5) are left out. Ags jt i showp 9
) ]3

gone to the maximum and then suddenly C cannot be zero. You need to exit as the way YOu entereg

‘Tht‘rl
only (5) is left.
43. One end each of two identical, stretched springs' are fixed - ' m
to the two ends of a closed tube and the other ends of %
the springs are attached to a mass m, as shown in the figure: P
Which of the following motion/s of the system results in Q

a displacement of mass m towards P from the centre of the tube?

(A) Uniform acceleration of the tube in the direction of PQ, keeping the tube horizontal,

(B) Rotation of the tube around a vertical axis passing through Q, keeping the tube in a horizonta] y
(C) Vertical motion of the tube under gravity keeping Q below P. =

(1) (A) only (2) (A) and (B) only

3) (B) and (C) only (4) (A) and (C) only i s

i .

You can get the answer form the general knowledge. Hope everybody who has gone in a bus has experience
that when it is accelerated to PQ direction, m should be displaced backwards. When accelerated forwar,
you will be pulled backwards. If you think according to Physics, then there should be a net force on m to the
direction of PQ if it needs to be accelerated to that direction. To do S0, the spring on the right side should b
stretched and the spring on the left side should be compressed. If m is stretched left side to a certain distance,
then the length of the right spring gets increased. That means a tension is created. Likewise, the left spring

has a compression. Therefore, the directions of the two forces that act on m are towards right (PQ direction).

m

J Q0000 (

The spring on the right side is stretched. Again, it Says to go back to the initial position of m. The spring®

the left side 1s compressed. It tries to throw m to the previous position. Due

to stretching and compressit:
there are forces on m that are acting on the same side.

[f both springs are stretched (this cannot happen) bot

acting on opposite directions.
The work from (B) is similar to the work from (A). When Q is
acceleration on mass

will be tensions. Then m will have forces that are

rotated in a more vertical axis, there 5 &

m to Q direction (centripetal acceleration). We know that when rotated, suchamss®

tried to move outwards. When a vertical axis around Q is accelerated, m should have a net force which ¥

directed towards Q (towards the centre). To do so, as previous|

side. Actually, 1f (A) is correct, then (B) 1S also correct,

[t has been mentioned as Q below P because when the tube

towards Q due to the weight of mass m. ['rom that YOU can se
vertically downwards, then the te

. _ _ : ush'
IS set vertical, a certain amount of m 1S P

. fall105
| ¢ that (C)is wrong. But when the tube 13 .
nsion or the compression of the springs should be zero.
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But when it s fallen freely at an acceleration of g, apply F = ma. Then mg — 2T =mg; T =0

We know about this fact. This has been checked many times in the past papers. When two mases as

connected by a string as shown and released downwards to fall freely, does not the tension of the string
get zero? |

44, A'cy}i-rlddcal tank having a very-large diameter contains two immiscible liquids of
densities d, and _dz (d) > d,). The tank has a small hole closer to the bottom (see
figure). If the heights of the liquids at a certain instant, are h, and h, what will be

the speed v of the liquid ejecting out of the tank at that instant? Neglect the surface
tension eifects and assume that the liquids are non-viscous.

| 2ghd
(1) y=+/2gh (2) V= —%j—l

hz

2
( d- (O _,..%‘;m e
O) U= ZS'U I+ == a - Hydrodynamics _
d N e i il AR e S e
1 e

As soon as you see the figure, it is clear that you need to apply Bernoulli’s theorem. The surface pressure of

. d
3) v=42gh +11) (4) V= 25{3'—hn+hz)

the tank is atmospheric pressure. As the exit point of the liquid 1s also open for the atmosphere, the pressure
there is also the atmospheric pressure. As there 1s a huge diameter to the tank, you can consider the water

flow speed from the surface as zero. If you apply Bernoulli’s theorem to point A and B of the shown flow

line, thenmt+0+hdg+hdg=n+7% dv:+0

d
%2 dav? = (haodz + adi) 8, V = 29 (hy + ;fhz)
You have done such questions using one liquid only. Even they have been given in previous papers. The

e is that there are two liquids. Then there will be another potential energy term for the equation

only differenc
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45. If no current flows through the 5Q resistor in the circuit shown, what is the

. ‘AY
value of ratio (.I__él_]? (r=0)
2
2 3 2
(1) 2 @) 3 G) 3
6V
@ ] 5) 1 (r=0)
2
Ker;h;}'_g Lay

There is nothing in this question. It is not worth to give as the 45" question. If there is no currep flow aerey
s

X2, then same current flows across R, and R..

it ()

{ -

I
R,

L

1 3V

sr— (v 3k

Considering the upper half, (9-3)6 = IR,

Considering the lower half, (6+3) 9 -1R,
R /R, =2/3

46. The network shown in figure consists of identical resistors each having magnitude R. If R is 50 Q. the cument
drawn from the cell is |

A

-
ﬁ |

ovL
(r=0)

e
o
ENENEN

(1) 0.01 A (2) 0.1 A (3 024 - 4) 05 A (5) 1.0A

As soon as you see such a question, you need to realjze that parts of the circuits are needed to be cemoved

Otherwise, there 1s no way. So, what are the parts that should be removed? All the horizontally draw?

resistors can be removed. Consider a square at the top

S RD ROSA | SciTech.LK [102)
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There 1s no resistor across AB. Therefore, when current comes to A, the currents that flow down from A
and B should be equal. Actually, A and B are not two points. They are one. The potential of points A and B
are same. In addition, V, .=V _ =iR. Therefore, V.=V_. So, there is no current flow across C and D. This
argument 1s valid to the bottom. Even for other branches, this argument is valid. Therefore, we can remove

all the horizontally drawn resistors as there is no current flow across them. Now the drawn resistor network
can be minimized to the following shown network.

_— —

10V

~ A R AR R

Now the answer 1s 1n your hand. Six Rs are in series. Their equivalent resistance is 6R. Six of 6R are parallel.

That means the equivalent resistance is R. These things have to be done from the memory. Six vertical

branches are given truly to get the final answer as R. | = - 1—0 =024

R~ 50
[f R resistors were connected across AB or up and/or down, then you cannot do the work

A B

like this way.

[f so, then the potentials of A and B do not get equal. The currents that flow across AC
and BD will not be same. If it was like this, then the problem gets more complex. Then
this question will not be a MCQ. When such big networks are given, however you need to

| D _ . . |
G find a symmetry. In this network, you cannot remove vertical resistors. Then the network

will be broken. All you can remove arc the horizontal resistors.

47. If a certain potential difference V is applied between A and B, a | Ri=1Q Ri=20Q
current of 3 A flows through R, and a current of 2 A flows through

R,. What is the equivalent resistance between A and B?

4 7 3 =10 _
(1) 39 @) 59 @ 32 A ;
4) 6% (5) 72

R2=29 Ra=1Q

Ohm s Law - *Cabmatzori&‘ *07]
\____resistance_

- a . A .

[t is very simple. As the currents arc given, do not try to use the normal methods that you use to find the

equivalent resistances in a resistor network. You cannot find a series or parallel arrangement in this. You

cannot find any opportunity from this situation. Even this 1s not a Wheatstone bridge circuit. R /R, + R3/R'4

Even if this is a Wheatstone bridge circuit, 1t will not be given for the 47" question. This can be solved

considering the currents in the branches.
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3 10 2 18
A B
2 D 3
A——-s-—v[},,____ B If 1Q of top left side has a current of 3 A, then 1€ of bottom right should haye the s,
- 3A current across it. Likewise, if 22 of bottom left has a current of 2 A, thep 20 of

p
right should also have the same 2A across it. If so, 1A flows across 1Q2 in the middle.

Now if the equivalent resistance is R, then total 5 A should flow across R.
VAB=5R=V, +V_=3X1+2X2=7,R=7/5Q

Even it was written in length for the explanation, it can be done from the memory if the methog Was
Identified. Take your eye across A>C>B or ADD->B. Add while you go. 3 + 4 =7. The tota] Currep

across the circuit is SA. Therefore, 5 should be in the denominator of the equivalent resistor. There is gp
choice where 5 is there as the denominator. Actually, you do not need to find the current that flows aCross
1€2 1n the middle. It is 1needed, if you consider V, =V, .+ V_ +V_.Ifso, then you will get3 X 1 + x|
+3 X 1 =7. If you continue to solve, then consider ACDA circuit.

3 X 1+ (3-1)1 -2X2=0; 6-1i-4 =0; From this you get 1=2A

3 |6

a0

48, A box, which is placed on a rough, horizontal surface of a table
is pulled by a variable, honzontal force of magnitude F. For a
given value of F the resultant force R exerted by the surface
on the box makes an angle 6 with the horizontal direction as
shown in the figure. The variation of 6 with F is best represented

)
\ \ g S——
L’ .
Y m (2) 3) F

; Kerchoﬁ’s Law - Cé’b‘iﬁ"ﬁﬂﬂ“
__of Cells ok
When the box is kept on the table, (if F = 0) then only the Pcrpendlcular reactlon s actad on the bo*i by

the table. The frictional force 1s also starting to act when F force is started to apply. When F 18 graduﬂu)'
increased, then the frictional force also gradually gets increased. But the perpendicular reaction docs nol
change. As the frictional force 1s gradually increased, the resultant of the perpendicular reaction and the

frictional force is more inclined to the side of the table. Therefore, when F i increases, 0 should gfﬂdually

_A0

LLLLLLL 777777777471

- e Ay *-\.4-—-'-:-"'

decrease.
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But according to what we l.mow, there is a maximum limit to static frictional force (static frictional force).
Evenif F 1s increased after it attained this maximum limit, then the frictional force will be little less (dynamic
frictional force). Theretore, gradually decreased 0 value should now be increased a little. Afterwards the

frictional force does not change for any value of F. It will be a constant. Then 0 value also should be unchanged.

These facts are demonstrated in the graphs of (1) and (2) where (3) will be just removed. When F is increased

 cannot be increased. In (3) and (5),"the small change of 0 is not shown when the static frictional force
changes to dynamic frictional force.

Does 0 is reduced linearly or in a curved’way? To have a linear variation F should be proportional to 0.
[t cannot happen as it can be proved from the simple knowledge. You should realize that there should be

trigonometric relation between F and 6. So, the correct choice is (2) not (1). You can write the equations and

’

see. ,

F=Rcos 8; Rsin 8 =mg; Therefore, F=mgcotB. F « cot®
So, the variation of F with 0 1s not linear. If F =0 then 6 =90° (cot 90° =0). You do not have to think about cot

curves. All you have to consider is only whether the variation 1s linear or curvy.

Most of the time we have misconceptions about the frictional force. If you look at the microscopic view of
the surface that the box touches the table and the table surface, then there are bumps and damages. Look at

Table to box

& Boxto Table

the following figure 1.

(1) (2)

From the second figure it has shown the magnification of a small hill and a plateau which collide with each

other. When the box is pulled to the left, these hills and plateaus are rubbed/pushed together and have a

force from the box to the table. There is an opposite equal force from the table to the box. The horizontal

component of R force (R cos 0) is called as
there are no two forces of frictional force and perpendicular reaction on the

hat is known as R and we resolve it. When F 1s increased,

the frictional force. The vertical force (R sin 0) 1s known as the

perpendicular reaction. Actually,

box by the table. There is only one acting force. T

the hills and plateaus are pushed together. But at a certain instance, where these connections are broken and

the box will move forward. When the bonds are broken, the journey is easier. It is the nature of the world.
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R and S have been arranged parallel
ccessive plates is d. Area of each
thin metal wire, what will be

49. Four identical rectangular metal plates, £, Q
to each other so that the distance between two SU
plate is A. If the plates Q and § are connected by 2
the capacitance between plates P and R?

EoA 2€,A 3g0A
W 3¢ @ 4 >
2E5A 3EHA
4 0 0
) d d

It 1s a question that many have spoken about. This also had many views and thy are stil] there. To get the

answer for this, the figure should be recreated. Consider the following plate arrangement.

(1) (2)

Here both (1) and (2) figures are equivalent to each other. It is like the middle plate has been split ints
two. Even if the middle plate is split and consider them as two capacitors or consider the 1 arrangemen;
both have the same equivalent capacitance. The capacitance of the first arrangement = g A/2d. For th,
capacitance of the second arrangement, we have to capacitors with capacitance of € A/d in series, |
equivalent capacitance is €, A/2d. If you think in another way, then the capacitance is not changed when;

thin plate is inserted in between the parallel plate capacitor. Now do this for the arrangement of the question
1 , ! ' = ‘l——’ H‘_‘A p‘c
A .
(1) -

(2)

too.

Do not you think that (1) and (2) are equivalent to each other? The second and the third plates in the firs |
figure have been split in length and the split plates are being distanced apart. Now cannot we draw the

second figure like this? |
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As the second and the fourth plates are connected with each oth
other,

C. Point B is however common. If the connectors of vojtage d
' ar
drawn as below in the bottom, ge are

the potentials are equal in points A and

rawn above and if the connecting wire 1s

then you will
properl _
other one is in series. p y understand that two capacitors are parallel and the

SLLLESRRL !

2C is‘ the eq'uwalent of C and C parallel combination whereas 2C and C are in series. Then the equivalent
capau::ltancei 1s 2/3 C. C =g A/d. The equivalent capacitance of C and 2C in series should be lesser than C.
Therefore, it cannot be 3/2 C. Apply these arguments all the time.

I know that the solving 1s easy when the plate is split. According to the way it is drawn in the paper, you
cannot decide what 1s in series or parallel. So, what to do? Nobody can blame what was done above. [t
is correct. The MCQ paper of Physics is like our life. There are direct things that can be seen. Even there

are unseen things. There are things to remove and add as well. There are small cunning methods and good

tricks. There are things to be pulled and tightened.

When a voltage is applied across A and B, many argue that the fourth plate which is in the outside cannot

have charges. The fourth plate is not an isolated plate. It has been connected to the second plate. If there
was no connection between the second and the fourth plate, then the above argument is correct. Then there

cannot be a chance to have charges in the fourth plate. But as they are connected here, there is a charge leak
to the fourth plate too. That plate also has a potential.

hed and there is an applicd voltage of +V to the plate P.

P and R, the potential of Q 1s +V/2. As Q and S are being connected, the
hint that QR and RS are parallel. You can

Consider R plate 1s eart

As Q is located in between
o V/2. If you look like this, then there comes a

potential of S is als
if you think like this way.

get the answer very conveniently

50. A body A of mass 2M shown in figure is placed on 2 smooth horizontal M
surface, and a small block B of mass M is placed at the top of the quy. B
Starting from rest, block B slides down on the smooth §prfa:ce of A. Al
the instant when block B leaves A the speed U of A is given by h

| p

(1) v=+2gh @ v=+gh G V7Y VZZ

- |gh . Ef‘_
(4) U-E (5) U 5
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You need to apply conservation of energy as well as conservation of momentum. When B i sl
goes backwards. There is no friction between A and the horizontal surface. Let us take v as th

B is going away from A and V as the speed of A.

From the conservation of momentum, 2 MV = Mv; v =2V

From the conservation of energy, Mgh = % X 2MV? + /2 MV’

Both got the kinetic energy from the stored gravitational potential energy of B. There is no one to Sup

energy. Substitute the second equationtov. gh = V* + %4V2 =3V4V =

You will get it wrong when it was written like Mgh = %2 Mv2. This is true when A was kept at regt

The inclined plane is drawn as a curve to promote smooth movement when B 1s going away from A withy
hurting. When the inclined plane is drawn like this, the change of B surface to horizontal plane will

happen smoothly. There will be a collision with the horizontal plane. There can be an energy loss from that

2Mg

asked because at that instance v and V are acting on opposite directions. However, V is acting horizontal

to the left. But v gets accurately horizontal when B is going away from A. if you find v at this momen,

then v = 2 fi_” JIf A is kept still, then we know that v = /2gh. As A moves, the speed of it whichis|
v should be lesser than /2gh.Why? Because part of the potential energy is spent for the motion of A.

SRD ROSA | SciTech.LK 108

dip
S gdhh |
“Peed

gh Ply dy

Why does a goes backwards when B comes

down? Let us consider the forces that ar

acting on B and A.

A goes backwards due to the horzontal

component of R that is acting on it. When

B comes to the bottom, the speed of Als
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