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"} = The flow of current over
cross Section area "A"

It1s an infinite length of the wire that is measured to the current direction. As dl is a vector, idl is a vector.

l The equation that the drift velocity is there I = neAv, can be written as J = /A = nev,. That means the unit

of the current density Am2. The current density is the current across a unit area. For an example, if a current

| lis flown across an area of A, then current density J is given by I/A.

The terms n and e in the above equation are scalars but v, is a vector. So, there can be an argument that
| current should be a vector. But A should be considered as a vector. Even 1f you think area as a scalar,
actually the area s a vector. The vector direction of A is the direction that is drawn perpendicular to the area.

(There is a vector dot product between V, and A. The dot product of two vectors is a scalar. Understanding

of this concept is irrelevant to Bio students.)
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If the currents obey vector laws (like forces) then you cannot write [ =1, + I,. Therefore, you can Understyy

that considering currents as vectors 15 d joke.

02. o, b, cand d are physical quantities having different dimensions, and k is a dimensionless constant, Conside,

the following relationships.

(A) H=Db (B) d=ac (C) a=kb
Of the above relationships

(1) only B is dimensionally valid.

(2) only C is dimensionally valid.

(3) only A and B are dimensionally valid.

(4) only A and C are dimensionally valid.

(5) all A, B and C are dimensionally valid.

1

Equations like 4/3 ar* = V and v = ro are known by yourself. But equations such as r = 4/3V, will not be
found in any day. A distance can be turned into a volume only in the dreams. There are different dimensions

forr, V, v and o units. When such a unit with dimensions 1s multiplied or divided by a dimensionless unit,

the dimension of it cannot be changed in any day. Therefore, if the relation r = 4/3nV 1s valid, then the
dimensions of V and r should be equal.

03. A uniform thin wire is bent into a wire-frame with its two erids k and P kept opened
as shown in the figure. The centre of gravity ct the wire- frame is most likely to be at

the point,
H A (2) B (3) C
4) D (0) E

We know the places of centre of gravity in different shapes.

\lf
\,/
-A-—_ e
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—
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vertical parts into a rectangle (as shown in the

. f oravi .
ofi-hand side. The Cefme Ol granty of t}'lose tWo strings are located ip the middle at Q. Now connect those
o points: The combined centre of gravity is located at a poj

fihe tring arrangement will not locate at point which is

There is no need to find the centre of gravity of each part of the string and find the combined centre of

gravity The time will be wasted from it. The centre of gravity cannot be placed exactly at the drawn

€ 15 10 part that we added at all (shown from the dashed line).

| | should be away from the line and it will be biased towards the
right-hand side. Actually, one leg is shorter than the other. I the right leg is shorter than the left leg, then the

centre of gravity will be biased towards left side from the drawn line.

lie. Why? In the string arrangement, ther

therefore, the combined centre of gravity

Once you consider piece by piece, it will consume some time. For completion, there is no wrong in inserting

» small piece. I am not complete. Even I have found the most possible point where the centre of gravity can
lie. Therefore, 1t 1s enough to get an approximation. Why do you need to work hard?

4. A tube with one end closed resonates at its fundamental frequency with a tuning fork of frequency / When

the closed end is opened, the same length of the tube will resonate at its fundamental frequency with a tuning
fork of frequency approximately equal to

f A -

In a tube which is closed from one side A = 41. If both ends are open, then A = 21. If v is same (as the
temperature and other physical conditions are not changed), then the frequency will get doubled
v=f4l=f2l: f, =2 f. The tube can be initially opened and then be closed. A tube with both ends
closed can be changed into a one end closed tube. Look at the 14th question of paper 1984. Then this will

B¢t reversed f, = [-. As there is end correction of the tubes, the approximate value for frequencies is
2
obtained.

1/4 wave 1/Zwave

PRye:
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05. A potentiometer is not used for
(1) comparing resistances.

(2) comparing e.m.f.s.
(3) measuring the internal resistance of a cell.

(4) measufing very small e.m.f.s.
(5) measuring varying voltages.

Answer 05

06. Two rods A and B are connected end to end. Sound wave travelling in rod A has a speed u, If jt entery g
rod B whose Young's modulus is four times that of A but having the same density as A, the speeq of th

sound wave in rod B will be

RO m 5 (3) v

E :
The speed of longitudinal waves in a solid medium isV = \/—;- If p 1s ot changed, then v&+E
Therefore, if E is doubled, then v will be increased in a factor of V2.If E is increased by four times, then

gets doubled.

7. A thin transparent convex lens made of ice is immersed in water at
0°C, and rays of parallel light are made to incident on the lens as
shown in the figure. Refractive indices of ice and water relative o
air are 1.31 and 1.33 respectively. Consider the following statements.

(A) Parallel light rays get converged to a point on the right
side far away from the lens. = | i
. (B) Ice lens behaves as a diverging lens under this situation.
(C) Real images cannot be observed ‘under ‘thig situation.

Of the above statements, . -
(1) only A is true. (2) only B is true.
(4) only A and C are true. (5) only B and C are truc.

|ens,

We will consider about a convex lens filled with air that is sunk in water. Even it is visible as a convex
f

the light rays are coming from a denser to a rarer medium not the other way around. Therefore, the path¢

a light ray which comes parallel to the main axis is as below.

the
So, the rays are diverging and the lens also acts as a diverging lens. If the lens 1s diverging the[;om

light rays that are coming parallel to the main axis cannot be convergent after the reffact” | ¢
the lens. Likewise, under this condition, real i Images are not obtained from a diverging s
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' , then you will
1S valid equally if the refractive

" r ¥ . y d Chlld may
al images But 1f we consider according tg the Situation, i

;:

the specifically mentioned ‘under
by this system’, then this statement i wrong

sefinitely. When we say under this condition, then cverything should be treated like that way

g Curent drawn from the battery in the circuit shown js

V 20V, V

() R @ 27R ®) 2R
2V 5) 137V -

(4) 182R ./ 882R

Consider this resistor network which is connected to a cell with an e. m. fof
E. We will find the current in the network.

I you do not see around, then you will have to go for a longer calculation.

In the rectangular resistor network, both sides of the legs are surrounded by
a wire without a resistor. Therefore, the current from the cell will go across

the wire and come back to the cell. So, there 1s no use from the rest of the
resistors except the resistors in the rectangular base. Therefore, I = E/ 6R.
The six R at the bottom are 1n series to each other.

If you did not see this, you can consider that 4R, 3R, 2R and R are parallel
and do the calculation to add to 6R and then go in the wrong path. Why
do you need to work so hard? The upper hat has the important part of the
surrounding wire. Even 1f you think that, this part 1s not there (look at the
figure below), then there is no option than going in the parallel methiod. Hats
are very important! Both those who puts hats and who do not consider hats

. - Ire part, A and B
The above resistor network can be represented like this way too. Due to the upper wire p ends

. - : eeded.
haye become short-circuited. Therefore, resistors 1n the middle are not n

. - j as parallel ones
HUWever, more time will be wasted if you consider the middle resistors as p z

: try to find away (a /Z_ .05
Wty to fing the equivalent resistance.Therefore, 10 such problems, try 7 P\

]
l o l!
a
g -

' - ethods.
ck) ¢, 80 for a simple solution always. Do not try t0 £ for longer m

PhYSics |

SRD ROSA | SciTech.LK
- 2017 AL 22.3


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

.
scope under normai adjustment, \

focal length of the objective.

(D the object di D
: med by the objective 1S virtual.
B tolnage - ’ .. [ocated within the focal length of the eyepiece.

(3) the image formed by the objective 18

(4) the final image is real . o ,
= o : an objective havin
(5) overall angular magnification can be increased by using J s ;,. focal |

09. Inacompound micro

The ray diagram of a combined micros -
is lesser than the focal length of the objective, then an unreal 1mage will be produced by the Objet:tive 2
:

side of the object. There 1s no usage f-om the eyepiece if the image from the objective is not reg| The
3gg

from the objective is produced in between the eyepiece and 1ts focal length. The final image i Prodiceg
i

front of the eye as an unreal 1mage. If you need to Increase the angular magnification, then the focal [
If the focal length of the objective is bigger, then the object Caﬂnmg;t

of the objective should be smaller.
placed away from the focus. I ook at the 4% question of paper 2011, the 16 question of paper 2013 adg
uestion of paper 2014. :

5% question of paper 2014. Look especially the 5% q

Can the angular magnification be increased by having a less focal length to the objective? Or else doest

reduce? There 1s an argument for this. Therefore, we will consider this matter.

The angular magnification 1s given by the following expression in a combined microscope which s I

normal adjustment. This can be derived easily.

(v/t,-1) (1+ D/t ) Here v 1s the distance from the objective lens to the image of the objective. By |ooking
the expression, I think it is not fair to argue that angular magnification increases when f is reduced. WY’ |
When f; is changed v also change. When f, is reduced, if u is constant, then v is reduced. Then Wha v

happen to v/f? We argue that angular magnification increases by considering that v is constant. Let us Wik |

v from u.
Apply lens formula to the objective. -1/v -1/u=-1/fo = v = ufy/u-f, = =
- u
L] s 1
Practically, when f| is reduced u can be reduced. There is no advantage byf (i(eeping u at a higher valucaﬂd
when 2
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(5)
' " Simple Harmonic Motion |
According to the equation of a = - % in « | O p L g e 03

sight line which goes across » the graph of x against a should be a
s 1997 - Especially, look at the 12 question of
paper '

@) Direction of the mofion of particles in the string is normal to the direction of propagation of the wave.

() Speed of the wave is inversely proportional to the Square root of the m

' - ass per unit length of the strin
when the tension of the string is constant. gth g

(3) Energy carried by the wave depends on the amplitude éf the wave.
(4) Waves formed on the string cannot be reflected.

(5) Two adjacent particles of the string do not move with the same speed at a given instant.

",f" T T e —
F

Answer 04 éx Wave Properties ,—}
swer e Sadaty SIS

e e i i i e il e e e

12. A solid sphere at 6°C with volume expansivity ¥, 15 .completely immersed and floating in a liquid at 8°C

as shown in the figure. Volume expansivity of the liquid is yf(:-ys . The entire sphere with the liquid is
cooled down to a certain temperature.

Consider the following statements.

(A) A part of the sphere will be above the surface of the liquid after cooling.
- (B) The magnitude of the upthrust acting on the sphere will not change.
. (C) The density of the sphere will be greater than the liquid after cooling.

Of the above statements,

(I) only A is 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. \\ Expenﬁgn ofLiquid

Think of 3 sphere which floats in a liquid. As the sphere is floating, its weight should be equal to the upthrust
from the liquid. The mass (weight) of the sphere will not be changed even it 1s heated or cooled. As the

welght is unchanged and it remains floating, then there is no change in the magnitude of the upthrust on it.

. ‘ th |
Think that both the liquid and the sphere 1s heated. Look at the 49" question of paper —

1988. Think that the volume expansivity of the liquid is greater than the value of the . = = =\

i o el S s e e
------——--

SPhere. This i normally true. To judge what happens 10 the sphere, actually you do = = =_=_~_~= =~ _=_

Whave 1o think of the hj oher/lower density of the sphere. Compared to the sphere,

e volume expansivity of the liquid is higher. Therefore, think only of the liquid.

When it i heated, the density of the liquid gets reduced. Then the upthrust from the liquid is reduced. The

855 (weight) of the sphere is unchanged. So, to give an upthrust which is equal to the weight, the centre
phacr . ’

PhYSics |
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~ should go Jownwards. That means it should sink a hittle more. lee“’isex thi
of the sphere s v about the liquid. Now the density of the liquid gets

Then also think only |
was cooled which is equal to the weight, the centre of the sphere e

. "k thﬂl 1].“:
' l{j

] 4 ' | I:
d go UPWarg Aﬁn@
)

an upthrust from the liquid

have to think only these things. 3
same if the sphere is completely sunk mn the liquid. As the density ’ E
creased. That means, now the sphere S ot .

ay

y sunk in the liquid, the density of the spher. N

Even the process 1S |
increased. the upthrust from the liquid gets 1n

more in the liquid. As the sphere is completel | | ]
to the density of the liquid. This . true. What will happen if we heat the system? Thjp, aboy Yeqy

. - Ay
volume expansivity of the liquid is greatcr than of the sphere, when the system is cooled, the . As b
uid. You can just decide this by comparing the volypa -
2

itYGflhE}

nsivitjES .

sphere cannot be greater than of the liq

When it is cooled, the volume of the sphere gets reduced to a certain extent. The density of the |;

& . & u‘f
oets increased. If the volume of the sphere 1s reduced with unchanged density 0 :
-

as the sphere f the i

then as the upthrust on the sphere 1s reduced. As the sphere is completely sunk and floateq_ g Ba

nnot pr
: Olegy
sphere comes downwards. But the volume expansivity

the previous upthrust of vdg. So, the Of the fg
is greater than the sphere, the increment of the density of the hiquid 1s greater than the incremem of ||
:

density of the sphere. Compared to the increment of the density of the sphere, the increment of the dengiy

of the liquid is greater. That is why it was mentioned that there is no need to consider about the INCreme

of density of the sphere. As the density of the liquid is increased, the upthrust from the liquid ZE1S Increage

That means there is no need to sink more by the sphere than before. Even the sunk volume of the sphere

reduced by little, the previous upthrust can be provided by the liquid as the density of the liquid is InCreaseq

Do not write equations for these situations. It 1s a sin.

13. A solid block of metal of volume 1m? and density 8x 10° kg m™
rests at the bottom of a lake. What is the volume of a helium filled
balloon connected as shown in the figure to make the block just
float at the bottom of the lake? Neglect the mass of the balioon
with helium. (Density of water = 1 x 10° kgm™)

(1 7m’ (2) 8m’ (3) 70m’
(4) 80m’ (5) 700m?

Hydrostatics n

—-—---——-*‘J

The figure shows a load connected to a balloon filled with Helium. What is the volume V of Helium that s
needed if the balloon has to lift a load of volume 1 m’and mass of 800 kg?

https://www.slideshare.net/ibidorigin/14-fluids

o waltl

[f the system 1s sunk and float in water, then the total weight should be equal to the upthrust from th =
fin

[f we neglect the mass of, He and the material of the balloon. then a small calculation is needed 10

volume V of the balloon.

— . S 3-
§ X 10°X 10=(1+ V) 10°X 10; V =7 m’. Without a simplification, you should see that V=1
71+1=8,

SRD ROSA | SciTech.LK [’)7@ Physics| .
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e surfaces of a .glass prism of refractjy
A 12y of light falling on the face Ap wit

{

l ﬁgurc-[h . silvered surface and retumng along the
rrj?os i closest O ¢ ?(2) 4]°
valucs ™ 3) 49°
Vo - 3 49
@

Refraction

consider @ light ray which 1s incident on 4 prism of refy

active index 3/2. A calculation is needed to

sin@ __ 3, _. _3
ind 8. =01 = 7. smo =~ (0.75)

To find 0, you need to use the tables.

There 1s no other way.
The value of 0 = gy, - (3/4)

1S equal to the critical angle of
water-air interf i .
‘\ ) ater-air interface. When the refractive index of water 1s taken

.’ as 4/3, then sin C = 3/4 Yoy may know from memory that

« oy this critical angle is about 49° For the glass- air interface you
l \ know that the critical angle 1s about 42°. If you do not know

the value of 6 which is equal to the critical angle of water-air

Interface and its value is the above value from your memory,

then I do not know how to get the answer without tables.

15, Figure shows a distribution of static electric charges enclosed by a Gaussian
surface S. X 1S an unknown charge. If the net outward electric flux through the

surface S 1S :;:;0{?_‘ then charge X is
() -3¢ (2) -2¢9 3) -q
(4) +q (5) +24

Gauss Theorem

The net electric flux from any closed surface is dependent upon the net charge that 1s inside the surface.

Try to add the charges algebraically on the area of S surface. It 1s numerical
mathematics. For S, =-2Q +Q, for S, =-Q+Q, for 5, =-2Q + Q- Q.

[f there are charges like this in a certain area, +4Q +4Q- 3Q — 3Q= 2Q, then
~ the extra charge that should be put is -3Q to get net result as -Q. -3+2 = -1.
Fven in the Practical Physics book of Prof. C. Dahanayake, the unit of electric

flux has been taken as C.

I .
é' Three Identical uniform metal discs are pcrfomtcd to form

}Wclve holes in each disc with three different radii as shown
0 the fipyres (A), (B) and (C). The three discs A, B and C
When arranged so that their moments of inertia, about an axis
omal 1o the plane of the disc and passing through the cenlre,

e in the ascending order, is (A) oo Bl aar
() B,c. A 3) C,B,A - Rotational Motion 1| 02
(4) ' (2) A,B,C N L Rk R et S
A,C,B (5) B,A,C
Phye .
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The figure has shown three uniform plates where hmm
o - oo b u compare the moment of 1nertia 1n thel‘n? v at each

o @

. . ¢ place. How can yo

L

. : soer holes .
it from logic. When the bigg material is being removed as it 1s further away. A four

minimum. According to that in (1), the |
ar the rotationa

In (2), the holes are removed ne

whereas two holes are nearby.

' inertia is 11
plate. Therefore, the minimum moment of inertia 1§ 1
the middle. 1, 3, 2. When the flesh is reduced fro
are bigger holes, which idiot looks 1nto

17. A person with surface body temperature 30°C
of heat due to radiation from the body 1s propo

be applied.)
(1) 3034-293* (2) 293

. . . . 4_
The heat loss net rate from radiation 1S propomonal to (T,

cannot be there without a difference.

18. When the transistor shown in the circuit is biased n the active mode, the collector

current will be
(1) 0.60mA (2) 0.80mA

4) 140mA (5) 2.50mA

Vout _Ij

Py

19. When the switch S is closed in the circuit shown,

(1) only A will glow.

(2) only B and C will glow.

(3) only B and D will glow.

(4) only B, C and D will glow.
(5) all A, B, C and D will glow.

If one LED should be lit when SW1

the branch of LED. If there is a reverse biased diode/s, then there is no current flow in that branch. Itis ok
all the diodes are in forward biased mode. [f there is even one reverse biased diode in the particular bf3“°h'
then there is no current flow. Then LED in that branch will not be it

S RD ROSA | SciTech. LK

This argumen

and R values are given, then finding I 1S very easy. I, = (VCC-VC)/RL. When you
resistor and the voltage difference, you can find the current across the resistor.

Sets illtg
Oles

| axis. All four holes are closer. In (3), ty, holeg . ™
dre fﬁr

()i i

N the,,

away from the rotational axis, the moment of inertj,

d

¢ is valid even 1f the holes are cut exactly to the midg|
(1). (2) is has the highest moment of Inertj,

m far away, the moment of inertia gets reduceq Wh

smaller holes?

is in an environment of temperature 20 °C, The pey rate op

tional to (Assume that the black body radiation-cqp dition loy
| Gy

3) 10° (4) 303%+293*

s e L St e
4). However, there s -
T.%) , hould be difference It

The temperature should be taken in kelvin. It is wrong to take j, 0

(3) 125mA

E

I

i = iy i

1\5& : I
P sl I

W
i
N p e
—

1S closed, then there cannot be a diode/s in the reverse biased mode &

DIODE A

LED
IN4C03
IMT":__

T . OJ
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0 dig] are conneCtﬂd
ﬁJ——_ to the lwo mputg of the gﬂte <h

A ;::0 own
J’U'L,_ﬂ— F

b 120

e sorrect output voltage waveform at F i |
ﬁl’l,l'l_,_
Q

. X

t

|

0
()

[ ook at the wave model that has been applied to an OR gate. In an OR gate, there i
' , UICTC 1S NO

problem if either one of the two stays or both stay. Move your eye towards th
e wave

model. Initially, both are not there. Then there is no output. Next, there is one. There i
' ) . €rc 1S

output. The output becomes zero when both are not there. i Owpd

e —— i — ————
0 0 . 0y
T A e St 0t i —— w—

+a(ly. there is no 1ssue when both are ] . & -t
[nitially, set with each other. What to do when there is =g

W —— . i ————
o ---qllﬁ—-i---.‘—...‘..‘“_'

one afterwards? You will have to stay alone always. Therefore, logic 1 should be in the R —

output in a way that has one for both or one for each. At the beginning, both have one. Next, there are single

ones. If there is one for both or three singles, then there should be four sections with upper parts.

3. A beam of monochromatic fight is incident on a metal surface which is capable of producing photoelex
If the frequency of the light is above the cut-off frequency of the metal, the number of photoele

cjected from the metal surface is- proportional to the -

(1) reciprocal of the kinetic encrgy of a photoelectron.

(2) work function of the mctal.

(3) frequency of the incident light.

(4) number of photons that hits the metal surface. e e e
(5) energy of a single photon. ( : _f:ﬁgfq'Ele?{tiC"Eﬁqt__

that means when the frequency of the incident wave is greater than
f emitted photo electrons are dependent upon the
be plucked from the thrown stones, then the

When the photo electric effect occurs,
the threshold frequency of the material, then the number O

number of photons that incident on the surface. If mangoes canl |
fallen mangoes are dependent upon the numbe nes that are thrown. But mangoes will not fall from

cach stone. Likewise, if the energy from incide

on the surface evel Wi
1] be 100%. We all arc not 100% efficient. (Look at

|8 question of paper 2016.)

r of sto

nt photons 1 SIrONg enou
Il not be able to emit one lakh electrons. It

gh to remove electrons, then one

lakh photons per second that are incident
S great if it can happen like that. Then the efficiency W

- d the
the 26% question of paper 1998, the 331 question of paper 2002 an

SR D ROSA | SciTech.LK
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cars @, @ and

22. Positions of three motor |
own in figure (@),

t =0, and t = [, arc sh
in figure (b).

------

0 5
® o :
(=0 =1,
(a) ®)
e happened only if the areas in the graphs satisfy the condiy

The situation shown in figure (a) could hav
(2) BCD = DEF and ABD = DFG

(1) ABD = DEF and ABD = DEG -
(3) CDB = DEG and ABD = DEF  (4) BCD = ABD and DLF = DFG |
(5) ACD = DFG and BCD = DFG _ T

e

et

—

elocity-time graphs of two motor vehicles, We kno
W

As shown in the following figure, consider the v
y the area bounded by the graph and t axis of a v-t graph. Therefore i

hen the relevant areas of the v-t graphs should be equal tg ¢y

of OBXC is common to both of them. Therefore, you do p

that displacement is given b
displacements are equal 1n two vehicles, t
other. By looking at them, the section (area)

have to look at that area. So, to have equal areas, the areas of the triangles should be equal which are facjy,
o

to each other. That means P should be equal to S.

i -

#,}if_'l“ %
L IAS
SR o, ]
E iu = _}.‘\%ﬁ'
=4 vy [ \
~ E'%‘ \
; 5 N\
g i | \":"--‘:‘L‘
7 A A e i
o .h‘“‘_‘*-. D
o | ! . USRI ' (-3 (%
{ 234 6 o7 8 3170
Thre ! 2

The same logic can be applied to threc motor vehicles. The triangle parts are named as P, Q, R and S. You
is R + S apart from the

can do like that (for convenience). It is easy to call like that also. In graph A, there
ould

common section. In graph B, there is Q + S apart from the common section. So, to have equal areas R sh

be equal to Q. Likewise to have an equal area in graph C like 1n graph A and B, P should be equal to S. The

areas of the triangles that are placed in front of cach other should have equal areas. If Q =R in one place

then I will be delighted. That is because I do not have to look at others.

P

A
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ﬂ bed a certain vertical heighy along a vertjeq rope with
P wi

peed in 30scconds. (Sce figure) 14

y S , ter :
umfﬂ the same YC]"["ICIIl hClghl along a Spifal-pl:t{;] Sd;ne monkcy
- with another uniform speed. If the O 75m path

cngth throughout its motion in both cases,

pot:;il;y has climbed the spiral path s
ml) 133ms” (2) 25ms™! 3) Sms-!
( -] (5) 10ms!

gy .

-~ Newton's Law & Momentum

There are different w

| ays to climb a certain height. If possible, you can climb directly.
Think that a person is climbing

=4 QSecondly, he goes on

same vertical heig]

a vertical height in time t with a uniform speed.
a different way like a spiral as shown in the figure to climb the

1t with a uniform speed. Spiral paths cannot be horizontal in each
ace. There should be a vertical lift at each end or at each loop.

pl
[nthe first instance, there 1s no change in the kinetic energy as he goes with a uniform speed. The work 1s done

to increase the gravitational potential energy (mgh). In the second instance, his increment of energy is mgh

even though he goes many rounds. The height slowly increases by going in spiral paths. The gravitational
potential energy difference does not depend on the path that it travelled. It is dependent on the initial and

final states only. The reason for that 1s the gravitational field 1s a conservative force field.

The easiest method to understand this is to think of an inclined

plane which is equal in length of L of the spiral or any other path.

You can find an inclined plane with a length L which can fit from

top and bottom accurately.

The work done against the gravity in running an inclined plane of length L and running a spiral path with

the same length is same as the initial and 6nal states are same. If we think that he applied same power (rate
[ distance in t time. As the speed is uniform v =L/t. | have mentioned

no other way to find the speed other than distance/ time.

the logic of Physics behind this instance 1s

of doing work), then he should go
about one time and one length. Therefore, there 1S

Even you can do the question casily without thinking too much,

Important.

<

resent fixed vectors of

" F, re
In the figure shown F,, F, and F; p_y plane. F, is a vector

three forces acling at the point O In the x
: ' ' same X-
representing a rotating force about the point O In the y

: f
plane. Which of the following best rcP"f-"scms thlc Sd;r:c;m;o(;'
the resultant vector, when the vector F, is at angic '

i 1 y -H --
.:1-: - - | I..|ﬂ l _ﬁ
B o)

e~
.

1]
¥
|‘r.
iy, "

L
g

-
E

-
i
S il
i

i ,' 4
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Consider the forces that act on & boat which moveg j, Wat
er,

oted on the boal; P, -The resistive force from the Wate
ht of the boat; P The push from the Water
ard from this push. The propeller bla‘;meboa,;

P
I"T}]t..

uplllmsl a g h
l
{

P.= The welg
oat 1S moved forw

I)

l d " -
Buoyancy force oV air,
g the waler

The b
ooy pacdorts oy pressurize (e watcr. An cqual and opposite force js obtain::zf'hc
o P P‘l‘“”" boat from the watcr. Think that the angle of the push (0 ¢, the htaﬁyl”hc
l Gm:.lﬂr:-'é::lh direction) can be changed Ny
due tot Think that we need to decide the resultant force of the W
= decide the net force of P, and P,.P, is bit greater thap P As'pFlm
dng |

P. are opposite to each other, The net force of P, and I, works vertically hme_,,\l
3 ¢ 1 thi and P. by completing the L
bit downwards . Now get the resultant with this force 2 Y E?}P 3=P

Look at the figure. \1

de the direction of the resultant of P\, P, and P, and the hOriznma]

parallelogram of forces.

It is the resultant of P, P, and P,. Now dec
a direction like this.

P, (0= 0°). It is directed to
No need to consider about other directions. Consider about this direction. r

ards (0=90°). Now the resultant of P ,
that the final resultant 1s more towards

: I
Now draw P, vertically upw P, and P, and vertically,

upwards P, 1s considered, we can sec

upwards.

Now if we consider this direction and 0 = 0°,
ant when P, 1s at 180° is not the same when the direction of fina resultap

then you will be just happy. Do you need to see that 6= [g

Actually, the direction of the result

when P, is at 0° position. But as 0 = 180°, there is no need to look. Angle at 6 = 180°means an opposition{

the push from the water to the boat. That means the boat goes to the opposite side. It cannot happen. If5

then the direction of P, will be changed.

25. A pipe line laid horizontally carries a liquid of density 4 at a conslant
speed v from a pressurized large over-head tank. Pipe line passes through mm Pressure
a shallow region of muddy water as shown in the figure. Pressure above pump/liquda
the liquid surface in the over-head tank is P and the atmospheric pressure  §[E=3332255] Pressurized
is P,. Suppose a small crack has becn developed on the pipe at X. The TrIe] liquid tank
condition for muddy water to scep into the pipe is (Assume that the liquid | “==F—==
level in the tank is maintained at a constant height 2 from the ground,
and that the seeping of muddy water does not change the speed v.) i
(1) P+ Py< hdg+zdv® @) hdg-Ldv* < P,
(3) P+hdg—%dv2< P, (4) P+%dvz+hdg < P,

Peaa=—— N I & N I

:
J
:
:
Bl
b
:
g." 4 |

722111

(5) P+ hdg < P, | - |
| Hydrodynamic

\"-.--_- e el o e e

Think tlilat th'ere'is small crack at point C in the tube that flows the liquid outside of a big barrel which
ﬁl.lljd with a liquid (?f density p. If you see such a thing, then you should remember Bernoulli’s theorem. \¢
will apply Bernoulli theorem to a stream line that goes towards a near point of the liquid in the crack a! poi

C fron nt 1 1quid surf
1a point 1n the liquid surface of the barrel. As it is 2 big barrel, we can consider that the speed of f
ernol

problems. The pressure above the liquid surface is P’ [f the stream™®
g.

and the potential energy term is hp i

near the crack of C has a "' W
pressure P’ the ' tien €
, then when Bernoulli’s equation is applied P** can be wriftel ik

goil*
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as the atmOSphere r : :
' e 1ne; essure . T
| (e atmosphere 1S COmIng inside of the tube, thep p»'< - P herefore, if the air from
p!
___________ iz
h
P
—>
v

When such cracks are occurred in underground water flowing tubes, the outside things like mud water,
bacteria etc. come 1nto the tube. As there is water flow in the tubes, the pressure of water can be lesser
than the atmospheric pressure. Then what happens is, what is outside will come to the inside of the tube.

Therefore, small cracks are dangerous than bigger cracks. We repair bigger cracks as water come out in

them. But nobody cares about smaller cracks.

The smaller cracks in the heart also hurt more than the bigger cracks. The dirty water is outside the crack. As

itis a thin layer which is at rest, the pressure outside the crack can be considered as the atmospheric pressure,

.
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' ing circuit. The calculat;
Think that we need to find the current across the cell 1n the following CIr ation
i

hat there is no current flow in the middle resistor. Then that resistor (——
¢ that ther

1s simple if you se

- ' onit is shown on the right side.
can be removed and consider the circuit again. That circuit 1S S g

If I is the current across the circuit, then

[=2E/2(R+r1)=E/(R +1)

— — K — +'=E-E/ R+F).(R+r = () cel?
The potential difference between A and B=V ., = E-I(R+r1) .( : ) )
Therefore, when a resistor is connected across A and B points, there will not be a current L‘
& !

flow. However, if we think that there is a current flow in the middle R, then you need to -

write two equations using Kirchhoff’s second law

find I as a result. So, in such questions you need to t _ ,
check is that the given circuit is symmetrical around AB line. If so, then there 1s no current in the resistor

and then find I. It will take some time to

hink out of the traditional way. Another fact that yg,
Can

dl
1s across the symmetric axis.

A removal of a necessary resistor and solve the circuit questions is done according to a certain methoq, | )
called as Thevenin Theorem. Even though this system is not in the syllabus, 1t 1s not a difficult method Thin
that we need to find the current across R, in the circuit. First, you need to remove R, and consider the Circyi

[t 1s shown on the right side.

i
s Sav  lemmee o
i iy S
Now let us find the potential difference between the two ends of removed resistor. . la
ItisknownsE,  _E_  =28-{(28-7)/(4+1).4} =112 V. Next, remove all
the cells and find the equivalent resistance acorss the ends of the removed resistor.
Then the circuit will look like this way.

This is equivalent resistance is known as R R =@4x1)/A4+1)=0.8 Q.

[hevenin® [hevenin

. and R . Mhevesn Eqhalent Cras
Thevenin T'hevenin s "

* R |

Now you can find the current across R, very easily. In the previous question, | have * \

Eln-—-_:.luf I!%f""

foundE;, . byremoving the middle R. As it is zero, when the middle R is added to the ] :
Thevenin equivalent resistance, the current across it also has become ZEro. e

Now we will complete the circuit using E

27. The part of a smooth horizontal loop CDEFGH in the figure consists of a X
non-conducting part DEFG and two conducting rails CD and GH. A thin
straight conducting wire XY is placed on the rails and 2 soap film of surface

tension 7' is formed in the region DEFGD. A magnetic field of flux density EEEEEE::
B 1s applied in the direction shown. The magnitude and the direction of the el
current needed to setup through DG in order to hold the soap film stationary TEEral
IS v
(1) == in the direction of D -G @ 2L in the dicectin
| "B i 7 In the direction of G— D,

2T - o 4T .
(3) g the direction of D— G. (4) g~ In the direction of G - D.

4T . —— R R T kL
(5) ¥ 3 In the direction of D— G, !.k T bt M"«W’f' Juction
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_art of length 1, the sur

_ ace tengi a i
it 1810n {orce is
the ¥

° ¢ are tWO free surfaces to the soap fijy, To ke
th¢C

708 ould be acted to the right side. Ag e magney;
> §l1

e e current should tlow downwards
HI'IC '
d‘;CP

1df:d {0 be
umb of right hand Perpendicular to

CP the wire .

scted on the right side.

«p the l

the other i

: ngers
\ ners from [ to B. Then the thump i« directed to gy
KOSE 1S .

rght side.

ifthe res! of the part surrounded by the fili i conductin |
o [0S

N
2, then the 0
g. current can {| B bE
F

y vart 100. The 55" questi ‘
A CTOSS that 1 question of pa er 2 1< ale .

ke his. Here the rest of the part surrounded by the f;
|

Im is a conductor.
crefore the current fiows across that part (og

5 i the coefficient of viscosity of all fiuids is reduced below

(1) Liquid flow rates in narrow tubes will be higher.
) Heart may have to do less work (o pump blood.
(3) Sucking ccol drinks using a straw is easier.

4) Resistance duc 1o air drag on moving motor cars will decrease

(5) Terminal speeds acquired by rain drops will become smaller, l"'is}c(;;ia: .

When the viscosity 1s reduced, the liquid flow rate in narrow tubes gets incre: xl an thi
| | gCLs Increased (t ). You can think
this from your general knowledge also. When the viscosity 1s reduced, the

n
flow 1s very easy. Can you suck
kithul treacle from a straw? Treacle has a high viscosity. When the tre

acle 1s heated, the viscosity is reduced.
When 1 1s reduced the produced resistant forces from the viscous forces are reduced. When rain drops fall

they acquire terminal speed when the weight of a rain drop is equal to the total of its upthrust and viscous

force. Therefore, when the viscosity is reduced, it takes time to acquire terminal speed. That

means the
acquired terminal speed is a bigger value.

3. Four charges each of +q are fixed at the vertices of a square ABCD as shown
n the figure. A movable particle with charge —g is placed at the centre O
of the square. If the two charges at A and B are vanished simultaneously,
which of the following is not true regarding the movement of the particle
with charge —g? (Neglect the gravitational effects and the air resistance on
the particle.) |
(1) It will begin to accelerate in the direction OP.

() Speed of the particle becomes maximum at P.
(3) Once it arrives at P from O. it will move a further distance of magnitude OP
along OP direction.

(4) It will always have maximum acceleration at P. | OBV T AT, e o

. e B i

Consider three charges which are kept at the three corners of a triangle. The figure has shown the forces
that a¢¢ on the -q charge. The resultant of two forces 1 directed towards AP. The horizontal components are

“ancelled off with each other. Therefore. if the charge can go freely, it will accelerate towards AP. When it

PASSES P o resultant of forces acts vertically upwards. Therefore, when the maximum velocity is obtained

at p by the charge it will be subjected to deceleration. Initially, the velocity of the charge was downwards.

PhYSiQS |

:I
£ IR

. . & Electric Fie!dliln;&"m l o
(5) It will again return to O. [ iy o S L

: . the existi - . i
for urbulence, which of the following is not trye? existing value without reaching the conditio
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ite to the direction of the velocity.

the result | |

. dicates a simple harmonic motion, [t

. . - ' €n

rmonic motion, the acceleration jg ot

ration is maximum at the ends (amplit, (;nﬂXi
€s),

1e to deceleration; the velocity is reduced and when 5 istay
Ce DfA
P.
I

the velocity suddenly gets zero. The charge agaj, star
the motion of the charge as a simple happ, .S to ayg
Nic Mof;
thTl,

at. In a simple b

understand th
he accele

the middle position. T

S passed d

gone downwards,

upwards. If you understand

then everything can be seen €
» will write them. The forces arc acting like this

asily.

Even though equations are unnecessary, W if the chﬂfgeis

at x distance from P (1)

, 1 q* X

— T L 0N —m

dne, (A2 +x2) " J(dZ + x2) “

not like a = - @), 1t 18 harmonic. When x =0, a=(, A¢p "
' y UIE

Even though it is not simple harmonic (as it 18

acceleration of the charge 1s Z€ro

ternating voltage source v; producing the voltage waveform shown in figure
t of a transformer, The primary circuit is now connected to a dc potentia
the primary coil is well insulated electrically from the secondary

30. As shown in the figure (b), an al
(a) is connected to the pnmary circul
of 5kV as shown in figure (c). Assume that

+10V = g Ui é v
. v. v . .'
) .

-10V
5kV
L

(a (b) ()
Which of the following figures correctly represents the voltage waveform v,

circuit?

in figure (c) of the seccmly

r- ’ . -"I_ ¥
- # 5 ¥

sed to induee ¥ |

secondary. '
ry. The secondary reacts to a change not to stable things. Many people also react most of the e

to the ¢ ' .
hanges of the environment. The secondary does not know if a direct current voltage i applxed fo ¥
. 0l
¢ the primary 5%

Transformers work on alternative voltages. The variation of the primary is only being

. I .
primary. If you think like this, then you can understand this in a simple way. Think tha

SRD ROSA | SciTech.LK £
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edtoan alternating voltage. Then wi] conn

ecting (;
e touched how can it feel? How cap you foc 8 direct curren

ource 1s felt by the secondary? As

, 1f 1t is a step-up transformer
, then it is reduced. If there is nc

C e the
+ed by the secondary coil and it is insulate properl nllllmber of turns ratio as 1. If the primary coil is no
ou ryw .
t e B Thanafam y with the Secondary coil, then the direct current source
rpvl
yoi'dq®
| (— lton Cors -
primary I I E“"t‘pﬂ‘* Consider da St d
ﬁ:.':'..u =4 ot “P-down transformer. When an alternating

"‘""\’L__.__J‘ l g /\J voltage is applied, we know that there will be less alternating

voltage which will be induced in the secondary.

Now think that there are two plates instead of two coils. Whe
question. Even there are plates instead of coils, does not the

difference is that there is a very good flux bond between the coils anc

here are plates, you will feel as an abnormal

«econdary pick the primary a little? The

the transformer core.

| If there are plates instead of coils, then as the left plate is connected to the

alternating voltage source, the magnetic flux around the plate will vary with

| | time. If there is a second plate in the area of magnetic flux variation, then there
will be an induced alternative voltage on it.

The magnitude of the induced voltage is reduced. But it is induced. Even though the answer is simple, the
arguing can be unfamiliar. If a capacitor is given instead of two plates, then you will be tempted to think in

complex way. If needed, then you can forget about the word capacitor. It is enougﬁ to consider two plates tha
are closer to each other. If you consider as just two plates, then thinking is easier.

Clearly, a less voltage is induced in the secondary plate compared to the primary plate. But if the magnitudes

are not needed to be shown, then you do not have to worry about it.

3. Part of a huge man-made garbage dump on a large marshy land suddenly cpllapsed and sank ejecting nearby
houses up which had been built on the marshy land.

garbDage C ump

(2) Principle of conservation of momentum

le
) Archimedes’ principle 4) Pascal s princip
Principle -of moments

R D ROSA | SciTech.LK
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ain of garbage 10 Mozambique was collapsed anq killeg

r. The pressurc created by the collapse of the garbag
marshy land. The most suitable principle +, desm%tai
ompressed fluid, the generated Pressure Cribg "

ransmission.

On 19" February 2018, part of a mount pe“Dle

Sri Lanka. such a thing cannot happci foreve
hborhood houses 11 the

As itisnota closed and unc
But there is some pressure t

' Therefore, the most suitable answer is Pagcq] Drine
Iple,

has transmitted to the neig

phenomenon is Pascal principle.

will not be equally transmitted. It is truc.

—

4 As there is no need of a calculation, the Consideragi,
N of

| | uncqual pressure fransmission 1s not necessary, M,
i ; people suspect about Archimedes principle byt itcﬂnnny
¥ explain why other parts are risen when a part i pul]:;
i from one side. When a part of the mountain i Collapgeg
and sunk in the marshy land, the marshy Jang can
ATt risen from another place. If an object is drowpeg B

(he water of a closed container, then it is natura] ¢, e

that the water level is rising. But the foundation of g,
phenomenon, which is the rising of the houses ocey

- due to the sudden pressure.

All you need to know is why these houses arc risen like that. Rise of water due to the partial collapse of

mountain can happen by the rise of water only through the houses. In a big marshy land, the rise of watery,

greater height cannot happen.
plied only for a closed system. There can be an argument that whether it can

an uncompressed fluid). The above argument 1s valid when applyin

Pascal principle can be ap
applied on a marshy land (as it 1s not

calculations, but to explain this phenomenon Pascal princi
it. It can be thought that there can be a contribution from the principle moments to a certain amount but I canng

ple is the most suitable one. There 1s no argument;

find an axis to rotate. The floating principle is needed for floating objects.

The conservation of momentum is not relevant for this what so ever. Due to a partial collapse, the stones of

<olid materials that are hit with that part can be thrown away. They cannot be thrown away opposite 1o th

direction of the collapse.

There are many instances where Pascal principle is applied such as hydraulic press, hydraulic lift, hydrauls

breaks

Hydraulic Press Means Business H}/draLl]ic‘Liﬂ Hya raulic Brakes Helmlich maneuver

« Uaing bath hands, prees you falinto D¢

5 quick

vielin's slomach and d2aver
and upgward thrusta

Cue pewian ¢f [ur1e on

The Siefaer Auva (he pmall pleton wHl
raie b= 10GWI produce | 940 pawisms ou
the [arge plefon!

ts are 2V

Finally, it is shown that when something is stuck in the throat or esophagus, how some sudden thrus
’ : h
e 1 real

to the stomach. This 1s called as Heimlich maneuver. Heimlich was a throat surgeon. Pascal principl n
responsible of hitting the back when something is stuck in the throat and spread of toothpaste from the (0P w

it is squeezed from the bottom.,

S RD ROSA | SciTech.LK 238 physics | -

(%81 CamScanner


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

5
I C
' :
E :
0% >
~ - Thermodynamics |
cuch cyclic processes can be seen in many books. Look g the - S B R Y L

fpaper 2001. Simply, you need S =" question of paper 2000 and the 53
question of pap > youneedto look into this fact A

PAQBP has '

, AW he da net non-zero area accordin

cyclic process ( 1as a net value), AQ cannot be £C10 anytime for the cyclic process. If so, th AUg
. It so, then

¢ cyclic process. A positive work has been

jone. The arrow of the process 1s in clockwise direction. When g0ing across the section of PAQ, the work

Jone by the gas is equal to the area of PAQV,V P.
AW 18 positive. W} ' -

p P ' by tile A Q. }:;n soIng aicross QBP section, the work done by the gas is given
Q TRV,V,PBQ. AW, is negative. As AW, > AW , the net work is positive.
| By the end of ' .
: B : Q | Y o ‘0 fthehCYChC process, we know that the net internal energy difference
| | IS Z€ro. 1his fact has been checked manv t; = - _

EREEEE———— ny times. AU =0. Then according to AU =

. v. ¥ AQ-AW,

ZCTO0.

1f AU =0 and AW is positive, then for AU to be zero, then AQ cannot be

AQ should be positive. That means net heat absorption should be there. The
net heat cannot be zero at any time.

Can you tell something about the temperatures of points P and Q? That cannot be said exactly. If the pressure

and the volume of P 1s P, and V respectively, and the pressure and volume of Q is P, and V,, respectively
when P, V=PV (=nRT), then the temperatures of P and Q becomes equal. That means points P and Q shoulc
be placed 1n an 1sothermal curve (PV curve). But if it starts from point P and comes back to point P, then there

cannot be a temperature change. The internal energy of an ideal gas depends upon on temperature only.

3. A flute maker produces a fiute in a location where the speed of sound in air is 330 ms~! so that when the
note A is played, it occurs exactly at 440 Hz. A flutist plays note A with this flute in a different location
where the- speed of sound in air is 333 ms™'. If a tuning fork of 440 Hz is sounded simultaneously with
the note A of this flute, at the new location, how many beats per second will the flutist hear?

(1) 2 (2 4 (3) 8 @ 10 (5 12

A e ey "l""f"“\-.. T A T T g ol 1

Wave Properties |
SR SERBAS /T WSS Ry W

Pa—]

Iwo identical flutes produce fundamental notes of frequency 440 Hz at 27°C. If the temperature of air in one
flute is increased to 32°C, determine the number of beats heard per second. (The speed of sound in air at 27°
5330 ms,)

Do not go for longer calculations. Try to solve from the proportionality method. When the temperature of thg

305

. 305 '
alr 1< 1 : . = |[— V =300 |—. Q
18 Increased, the speed of the air, v is increased As v & VT, V30s/V300 = |5oo; V305 \/300 Once this |

1. The leng¥h of the flute (the net length for the
440. Simplify this directly. Zero to zero will be

—

Simplified, you will get an approximate value for vy as 333ms

"0t¢) has not been changed. Therefore v & f. 5o, 333/330 =1/ | |
“Woff, 1] by 3is 33 and 11 by 4 is 44. 333 divided by 3 is 111 and 111 multiplied by 4 1s 444. Therefore, th

> Tequency with 440 Hz will be (444-40) Hz =4 Haz. The caleu

h : . - i
* been given as 333 ms'!, then the calculation will become €asier.

ation is simple. If the speed of air at 32°

ROSA | SciTech.LK
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é material th -
M. Two conducting loops 4 & B’l::eagera(i){as shown in the figure. The loops are free

ed on a frictionless insu '
are p]ﬂc on lanes of the loops - 'njﬁa"y at rest. The

to move along the rail, and the p
The two loops and the bar magnet kep: op sy figure. As a result,

' S
bar magnet is then suddenly moved to the r:lgl:]ltﬂs
(1) both loops A and B move towards %t :
(2) both loops A and B move towards left.

(3) 'OOPS A and B move towal'ds ea(:h Othci'h - _ T e _
(4) loops A and B move away f“{m each to ; | f FElectro Magn * ﬁ
(5) both loops A and B will remain at rest. s

Consider a bar magnet which 1s placed 1n between the freely hanging two loops which are made from Al

. ) - _ .
When the magnet is moved to the right, what will happen to the loops: You can think of what js happep
based on the phenomena of saying ‘do not come’ when 1t ]

trying to go. Look at the 39" question of paper 2015.

. ; I
s coming closer and saying ‘do not go’ when s g
I

Question 1
A circutar loop of wire is suspended froa 4 read 50 it hangs feely. A penmancut bar

magret is moving near the boop, s showm.

When the bar magnet is travelled to the right side, a south pole (S) will be induced on the left side of the
right loop. If a north pole (N) is induced, then as N and S poles are attractive, the niagnet will be welcomed
by saying please come. This is contradictory to Lens law. Likewise, the north pole N of the magnet is away
from the loop of left side, a south pole S will be induced in the right side of the left loop. It tries to get closer
to the person who goes away. It does not pull away the person who tries to go by saying ‘you go’. Therefore,
according to the figure mark the poles that are induced on the left side of the right loop and the right side of
the left loop. Then both loops tend to go towards ri ght due to the repulsion of S, S and the attraction of S,N.

Even 1f you do not think much, according to the getting closer and getting away theory, the right loop Is

going away. The left loop tries to get closer. When it tries to get closer, the other loop gets away. Whenits

trying to get away, the other loop tries to get closer. What to do? This is the nature of samsara. That means
both goes to the right side. Even same thing happens if the poles of the magnet is changed. The loops should
loops will be just attracted
d currents in it. As there

be made from a material which is not attracted by the magnets. If not. then the

to the magnet. But the loops should be a conductor Then there will be induce
induction, there will be magnetic properties,

Trie
S to throw away the Person who comes closer

L

N—;]—————S - . 11¢s 0 keep the person who BOES. S0, there is  repulsion between N, N (O° i
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/*25 °c Look at the 48 quesyion of paper 2005. Think that
. B roads (two rods) from the heat supplying rod. Do not

| L+ As the temperature differences of the branches are same
¢ material and cross-sectional area, the lengths of the rods should be equal to each other
(L). They are 1dentical in every way. So, Q that flows through AB should be divided into two equal parts

after B. If the rods are divided into three, then Q that flows through AB should be divided into three equal

parts after B. If the rods are divided into four, then Q that flows through AB should be divided into four

equal parts after B. Therefore, for a divided one rod, 2 4 25

o« —, When the above relation is divided from this,

3 !
then 3= 50/L X L°/25; L’ = 3L/2. Try to minimize the rouglh work.

(25°C) with sam

3. Inan expeniment to determine the specific latent heat of fusion (L) of ice using method of mixtures, a student

obtzined a value for L which is less than the standard value. Reasons for the lower value for L have been
explained by the student with following statements. | ' I - |

(A) It may have been due to the dew being formed on
experiment.

(B) Water on the pieces of ice may have not been properly'wipcd out before adding to the calorimeter.
(C) Temperature of the ice used may have been lower than 0 °C.
Of the above statements,

(1) only A can be accepted. (2) only B can be accepted.
) only A and B can be accepted. (4) only B and C can be accepted.

) all A, B and C can be accepted e Sy R SR e G S R
' . pted.  Calovimarry = . - |
: INTS: e e e e e i i R il __

Lhope children have done the experiment which finds L of ice. The content of the experiment can be argued

the outer surface of the calorimeter while doing the

by studying the relation of emitted heat equals to the obtained heat. The heat is emitted from the calorimeter
and the water. The heat is obtained by the ice. It is (the absorbed heat when ice melts + the absorbed heat of
U"C water when it heats till the maximum temperature of the water). It Q, 1s the heat that was absorbed by
0°C water when it heats till the maximum temperature of the water, and 1f the emitted heat from the water

and the calorimeter is Q,, then we write the relation as mL + Q, = Q,

If dew 1S formed in the outer surface of the calorimeter, then there will be an extra heat given to the
Calorimeter from that process. When the water vapour turns into water droplets, the heat is removed. If so,
then 4 certain amount of heat should be added to the right side of the equation. It should be considered in the
Qlculatiop, But if I do not take that extra heat into the calculation, the right-side value of the equation will

“XPerience a reduced value. As the emitted heat 1s not considered when forming dews, the right-side value
Of the ®quation is less than the real value. If the right side is reduced, then the left side 1s also reduced. That

PhySlCS |
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means you will get a lower value for L. has already taken the latent heat. Therefore acty
: - . . nioces. then that water has o » dClug
If water is remained on 1ce p1€Cces, . 1 i< used for calculation in
d to take a lower value of m compﬂfed to the m value which 1s us mL term, B
need to ta

S Su
my mistake, a bit higher value than the real value 18 |
ill get a lower vait

water). When m is taken a higher value, you wi e
divided by m and when m 1s unnecessarily increased then

then another term should be added to the lef; g, o

q

If the used ice is remained in a value less than 00C,
if ice was at -50C, then to T cach towards 00C, heat amount of mcim[(),_(._s)]q

21so should be added to the left side of the equation, By | dorg
left side is reduced, you will get a higher v, fOW
he value of L should be greater. |

Ily Vo

: : : ut f;
hstituted for m in mL term (ice + ice which s .
Int

e for L. Even when finding L, it shou

above equation. For example,
mc._ 5 should be absorbed. So, this term
consider that. Therefore, the left side 18 reduced. When the .
L. If a term on the left side is ignored, then to balance the equation t
What will happen if all these three happen? Then can you talk accurately about the obtained value of | (more,
less)? From two phenomena L is reduced. From the other one L gets increased. If you have luck, probably Yo

will get a correct value for L. Therefore, these statements should be considered differently and independemJ

with each other.
Look at the 56" question of paper 1991. All these are true here. If more time 1s consumed to melt the ICe, ther

there can be heat from the surroundings which can be obtained by the calorimeter. If so, then a certain amoupf
of heat should be added to the right side of the equation. It should be also considered in the calculation Buq
as I do not add that extra heat for the calculation, the right-side value of the above equation will experience 4

reduction. That means you will get a lower value for L.

'37. A person wearing sweated clothes of temperature 35 °C has to enter to one of the three large closed rooms X,
Y and Z which are maintained at 40°C, 35°C and 20°C, respectively. Assume that all the rooms are saturated

with water vapour. Consider the following statements.
(A) If the person enters the room X, initially some of the sweat will begin to evaporate,

(B) If the person enters the room Y, sweat will not evaporate.
(C)- If the person enters the room Z, initially some of the sweat will begin to evaporate.

Of the above statements, |
(1) only A is 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.

If tea water 1n a tea cup 1s saturated with sugar, then more sugar can be dissolved by heating the tea water
Or else by adding more tea water. If you like to drink sugar, then you need to dissolve sugar in hot tea water
Likewise, in a certain temperature if a closed volume is saturated with water vapour, then addition of mor

water vapour can be done by increasing the temperature of the room (as if the volume of the room cannot b

expanded).

Let us consider that the temperature of the wet clothes as 0,. Each room is saturated with water vapour. Tht
fact is the most relevant factor here. By Increasing the temperature, you can increase the absolute humidity 0
air (water vapour mass in a unit volume) if needed. When clothes in 0 temperature are brought to a temperatr
of 0,, if 0,> 0,, then the temperature around the clothes wil] nof g0 beyond 0.. For a little time, the temperatur
around the clothes will be greater than 0, but it will be less than 0..In the tem;emture of 0,, the ;'oom is saturate

with water vapour. The room or the nearby air of clothes will not be unsaturated even if fhe temperature arout

the clothes 1s less than 0,. If you think in another way, then the relative humidity of all three rooms 1S
of all thre
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|?
o the room of temperature 0, if 0,<0,, th

iﬂ l e gets increased than 93. It iS leSS than 91 and

gatef yapour can be added. This can be thought like ¢he way. [f1;
y

e aturated with sugar at 50°C, then still the teq Cup is s
11 be less than 50°C. Little bit of water wag added t

fyou think 1n @ simpler way, then you need to think like this way. As the rooms are saturated with water

;apour, 3 part of room.should be made unsaturated with vapour if you need to vaporize even a little bit

et To do SO, the temperature of that place is needed to Increase even for a small time.

When a person COmes to a room with high temperature, you can think that the sweat will be vaporized as the
emperature is high. This 1s a wrong conclusion. The humidity of the environment affects the vaporization

of our sweat. If the surrounding 1s saturated with water vapour, then the sweat will not be vaporized. The
temperature affects the production of sweat. When the temperature of the environment is high, then more
sweat will be produced. The sweat 1s produced to control the body temperature. We are endotherms.

Rut the humidity of the air affects to vaporize the sweat. If the water vapour concentration is less in air,
hen the produced sweat will be vaporized even if the temperature is high. If the temperature is high and the
elative humidity is 100%, then there 1s no place for produced sweat to go.

A person wears clothes with sweat in 0 temperature and comes to the room of 6,, if 6, < 8, then the
emperature will be increased around a small area of him as the room is large. So, little bit of sweat will be

vaporized. Quickly the room comes back to almost 0,. If the room is small, then the final temperature of the
room will be changed (increased) once the person arrives.

As there is a temperature control, the body temperature can differ from the temperature of clothes. That 1s

why we talk of clothes instead of the body.

3. The height of a vertical uniform rod, when one end is firmly fixed 10 a;gdor!zol?ctalt '

surface in air as shown in figure (a) is L. Then the other end of the rod is lhEt Vacuum -
in 2 vacuum chamber hung from the roof as shown in figure (b). g;su)!fnics o

the chamber does not exert any force at contact points with the rod. e

Young's modulus of the material of the rod and P, is the atmospheric p :

. L . L L
: ' . — is given by 0
If Ly is the height of the rod in ﬁgl:re (b), then the ralio L, s gl
P\ Fo ~ 1
) 1K _Io 3) =
b3 @ -y Y 7
Wy 5 1- 7 ReceRey

F
'ﬂ .:..-.

o
e

L3 -
.1'1-;-5

e atmosphere (the atmosphec pressure is P ). If the
will find the contraction of the pillar. Here you need
In the pillar shown figure 2, the

Consider o vertical pillar with length | (figure 1) in th

| e
PrEssure on itg top end was made 2P (figure 2), then ¥ heric pressure.

PhYSIQS |
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i 11ar is 1 . When the to :
pressure difference at the top 1S P, The initial length of the tp lThat mzans e ContraI: :Hd 1S SUbjeCte 4
extra pressure of P the pillar gets shortened due {0 the thrust. ion of e il i;;all
ﬂ'!
. ~l
According to Young modulus relation, N
= > 11 =1-PJ/Y
Young Modulus = Stress/ Strain; Y = P,/ (10-1)9 (1D PyY v (Fy/Y) .
. ; -
Stress (the force per a unit area- pressur e) is Py, o 2p,
Then answer for I/1; 1 obtained. If this problem 18 solved In a;lotl;]er way, ‘ zlil |
ou wi _'f
means a pillar of 1 1s stretched by 1, (when pressure 15 removed), then'y / { f
get like this way. _ j
— -1 ' I | :
(1+ P/Y) (1) %0 B ji

Y=PJV (lﬂ-l)—) (10-1)/1 ==PO/Y -> U,
st one 1S

The above answer and this answer a
e consider about

re different. Out of them, the fir
the change in pillar length due to the changes of atp,
OSpheH-c

der an instance where atmospheric pressure is applied
, ont
¢

the most correct one. Here w
lar is 1, not 1. 50, the strain of the pillar is (1 -1)/] p 0
0 )l

pressure. As the nitial length, you need to const

Therefore, the initial natural length of the pil
< 2 vacuum on the top end .nd then take 1, as the length. Next, if the top of the pilly
5

applied on the pillar is given from the atmospheric pregg,
I¢,

he natural length of the pillar is 1, not |. When there is no atmospher,
d be considered as 1. When the length of the pi1| C
ar

pression, should be taken as the initial Jeng

top.
Now think that there

Therefore, even without that force t

pressure (no external force) the length of the pillar shoul

when it is not subjected to an external stress or tension or com

Therefore, the strain of the pillar 1s (1,-1)/1, not (1,-D/1
ffect of the atmospheric pressure and take the nitial length ]

Normally, in such problems we neglect the e

If an external weight of W is kept on the top, t

we take | as the initial length. There 1s no problem 1n
gth is | when there is no external compression Or tension. When the weight of W is kept, its

hen the pillar will be contracted from | to a certain extent, Thep
that. If the effect from the atmosphere is neglected

the natural len

natural length is contracted.
is no agent that produce the relevant result according

In such problems, the length of the pillar when there
s the length which 1t has when the external

to the problem, should be taken as the initial length. That mean
effect is being cancelled. As we neglect the effects from the atmosphere in the normal problems we solve, we

take the initial length as the length when the external pull or compression 1s not applied. But as we consider
ar has to be taken as the free length of the pillar

the effect of the atmosphere, the initial length of the pill
taken as the initial

which is not subjected to strain. It has been taken as |, symbolically, as 1t is needed to be
an instance without external effect/external compression

length. Even in human things, you need to consider

as the natural (initial) dimension.

However, if you do it in the other way, then you will get the answer as I/l = (1+ P /Y ).
If you know some mathematics and you expand the term (I+ P /Y)", then you will understand that it S

nearly equal to (1 - P/Y). If x is small, then you know that (1 +x)* = 1-x.
Actually, if we consider the weight of the pillar, then 1, 1s not its natural length. Due
pillar also it gets contracted (Look at the 46" question of paper 2016). If we neglect the effect

atmosphere, then the real natural length of the pillar is obtained when it 1s kept horizontally.

to the weight of the
from the
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[ a progressive transverse wave, the particles in the string are perpendicu] ey Ay

(o the direction of propagation. It 1s a characteristic of 5 transverse wave. Th A s
. : ' 3 \& A -:-" NG PR
oqergy of @ Wave 18 proportional to the square of the amplitude. Any wave! !l FE‘@W{J”E;&& e
.n be reflected. According top = |1 ;o L The Th R qu ';ﬁr R
) - | 3 3 » S Fas X ' S Yo
m' " "y ' e velocity B

orofile of the particles in a transverse progressive wave is shown here. It cant COTEYCT mme

e clearly seen that two adjacent particles do not travel in the same speed

) = -
—v_/ 1 v f v L, f
= A : i -
= : N s —
AT AT T S
C. ' g ‘- . ““ l: Ay '- g \ L, - . )
(1) (2) (3)

When applying Doppler’s effect, always you need to consider the relative motion between the source and the
observer. (Look at the 54% question of paper 2008.) If not, then once you see the figure (1), you can clearly
see that the observer and the source are moving away from each other. If you think from the relative motion,
then the source is going in 2v speed away from the observer. Therefore, the apparent frequency should be

lesser than f . In figure (2), there 1s no relative motion between the source and the observer. Both go to the
same direction with a same speed. Therefore, the apparent frequency 1s £

Infigure (3), the source and the observer are moving towards each other. Relative to the observer, the source

is moving at 2v speed towards the observer. Therefore, the apparent frequency should be greater than ;.

But if the apparent frequencies are equal in all three instances, then the initial value of the lesser apparent

frequency should be greater. The ‘nitial value of the higher apparent frequency should be lesser. That means

. . . t' b -t_t -
f,< f2< f.. According to the apparent frequencies, 1t should be 1<2<3. This relation can be written by just

looking at it. In (1), it gets away. In (3), it gets closer and in (2), 1t 1S
in the inequality, you will get the required thing.

in the same place. If 3 and 1 are changed

If you feel the Jove of the current and the previous lover in equal terms, then the previous lover has loved

You more.

§ R D ROSA | SciTech.LK
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40. When the-switch S in the circuit is closed at time ¢t =0, the voltage V of the

: uation V = Kt%, where the
er supply varies with time (1) according to the €q ' ‘ -
pn?;;ﬁtudﬂ:g K is 2. The variation of the power dissipation (P) in the 4 £ resistor

with time (f) is best rcpmsenled by )
P (W) P (W) P (W) (W) P(w) S
” %
. : ; z
16 16 16 16 16
12 12 12 12 12
8 8 8 ' . B 8
4 4 . 4 ) . 4
0 3 (s) o' —r—1 ((s) o t(8) o 13— >s) o 1
4) U ()
(1 @ ©  —

If a potential difference of V 1s applied across a resistor R, then the power generation X

X is equal to V¥/R. When R is constant, then X o V2. If V is not changing with time,

then X also does not change with time. X 1 unchanged with time t. Then the graph of

it will look like this way.

f V o t, then X o« t2. When V « t2, then X oc t*. Then the graph will look like d
this way. X is proportional to t*. X rapidly increases with t. X is increased drastically

- . . _ X
with t. X cannot be uniformly increased with t. X cannot uniformly increased with t and " ]T-

NHIig
then drastically increase. If X is increased with t, then the rate of increment cannot be

NI LT

. e , LT

gradually reduced. X cannot stay without rising with t. If needed, then substitute t =2 .!.llll.
s. When t =2 s, then X should be 16 W. But it is not needed. You can decide the shape E‘“'“

of the curve from the eye.

41. In the circuit shown V, is a variable voltage provided by a battery. Variation of
the potential V, at point A with respect to the earth, with V, is best represented
by (Neglect the internal resistances of both power supplics.)

/A v,
V’%_‘ “L_/_‘
0 VI 0 Vz v;
@

v
(1)

Let us consider this circuit.

SRD ROSA | SciTech.LK (246) physics| *
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= C .
when V, = 0 then you can start to draw a varjaio 35 Va = V2. There i
— A . r .
variatiOIlS- Now take VI Vz' Then does not the ¢y : € 1S no point

opposite 1O each other. Now the circuit wij

there is no current flow, there is no potenti
’ ential
difference across R. So, V. = V., When V = v i

| | | 1= Vp V, = V.. Mark this point also in the variation you started.
Cannot you do this question without any rough work?

f. Avolume V of a mixture of ideal gases contains n, moles of gas A and ng(<n,) moles of gas B at a constant
temperature. The variation of the partial pressures

s Fy and P, of the gases A and B respectively, and the overall
pressure P,, of the mixture with L

Y at the above constant temperature is best'reprcsehtcd in
t

Precssuro

E - ‘ S I EI I I
R T
- -.{iu'.

___ Expansion of Gases
; 1

Ifthe temperature is constant 1n an 1deal gas, then its pressure: P « n;.Therefore, the py

gradient of graphs of 1/v against P should be proportional to the number of moles in

the gas. If there are ideal gases more than one, then the gradient should be greater in

the gas with more moles. When the gases are added, as the moles in the mixture (total }5

0f the moles) are increased, the eradient of the relevant graph should be greater as well. § '_

The gradients cannot be equal or same at any time. Even if such graphs are given, then B

Q0 not haye 4 look at them. You can just remove them. Look at the gradients only.

Whep

the moles are increased, the gradient also gets increased accordingly. When selecting others, do not

l =
W only gradients. Those gradients change with time.

PhYSiCS k=
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i A rectang

f
held above the surface O '
and then slowly lowered to the water unti

eased it, as shown in figure. A

' ¢
direction of v is zero. During the subsequent motion of th

respect to the riverbank,
is achieved and then rel

S
p——
S’

2
3

(4)

rean T Fan
S’ | N

of the impulsive force acting on the lJloch::..a th)c vi iy

of the block? (Neglect effect duc to air -
Impuiive S bccos constant Decreases fro —
: mes m a hj

Decreases from a higher value to zero B 2 higher Vil

s ocomes conlant__| Dcrases from a igher vl 0 71 | Increnses and o gy

Decreases from a higher value 10 zero Increases and becomes COngty

Decreases from a higher Vi

| the floating condition

ssume that the initial speed of the wooge, b
block, which of the following

scous force acting on the block by water, ang the of:

ismfmn:'k

S

' Increases and becomes constant Increases and becomes constant
- to zero
es from a higher value to zero | Increases and becomes

Decreases from a higher value to zero | Decreas

f' l-‘: -8 »; R a™ ST, = 4 i

‘Newton's L |

‘Newton's P
. ' o 1N ﬁl- L * . e -"._"' , .' J
e "G-J P i ‘" . .‘;; _.,_:lr : ~ -

Consider an instance where a soap box has fallen suddenly on a water flow which moves in horizong
direction in uniform v velocity. This is similar to the motion of a fall of box which is released vertically
a belt which carries goods in a uniform v velocity (the 45" question of paper 1996). Which side does e
friction apply on the box? The belt tries to carry the box. The box tries to reduce the motion of the belt
Therefore, the frictional force by the belt on the box 1s towards to the right. Here the frictional force helps
to increase the velocity of the box till v. The figure has shown the resultant of the frictional force of the by
and the perpendicular reaction. Think of the relative motion in between the belt and the box always, T
frictional force is applied to the box. As the soap box is fallen to water, there is a viscous force on the hoy

by the water. However, it is known from the general knowledge that after sometime, the box acquires the

velocity of the water. Therefore, the velocity (momentum) should

o - 2. -
L“‘-'&-'-’. -

City ( > get increased and be a constant.

B P Ry e T ]

Bl o T A Phe L W] . pay Y S

RS b A e S
EPE O T I S A RS BN Eb'-‘ :

iﬁ* Rk i et ot L SR e :
Yoo Tosidth SR MER A SO N .

.. g F A "l“.—"l::-ﬂl

-

-..ﬁ',...' ;tﬂi:" i

.-.

f)n the box is dependent upon the relative motion of the box and the water. When the velocity of the box
Is constant, there is no relative motion between the box and the water. It is zero. Then the viscous [0

SciTech.Lk
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, € to
an) - _

+h, Therefore, 118 casy o start with knowy, mom
gart

force gets Zero- The impulsive force algq gets zero, If

force.

Only a part of the box 1s sunk here, A part of the boy g connected with water
gefore the box acquires the velocity of water flow, ] |

| | | ne velocity of the water
lative to the box 1s towards right side.

box (F,) act? Is it opposite to F,? No. F, is

ty of water, the viscous force from the water
the bottom surface of the box. It s to the right side by the water on the box;
left side by the box on the water. Water tries to take away the box. The box

Always think of

acting on the same side of F . Before the box acquires the veloci
is acted to the right side on

to the

tries to reduce the flow of water.
the relative motion between the box and the water. The difference between the previously

mentioned vertically released box to a belt and the fallen soap box to the water is that, there is nobody to

time. It is not there
continuously. Even the box is not moved across the water flow in a stable manner. Little unstable nature can

be created.

poke from behind to the box that is fallen to the belt. These forces are acted for a small

#. A uniform solid wheel rolls along a flat surface at a uniform velocity v without

P\
slipping as shown in the fi gure. P is a point on the circumference of the wheel. e

v
Location of the point P at ¢ = 0 is also shown in the figure. -
Variation of the horizontal component of the velocity (v,) of the point P with
eSpect to the surface with time (1) is best represented by
v i): v,
0 ¢ 0 [ 0 f
3
(1) 2 =
v, v,
psl
v P i —— ._, — _,_,__,,:._ ,._,___.,._,_.,__ =y
; 0 f ( Rotational Motion i
Vom PO TERUEEREP NGNGB LT TR AN |
(4) (5) '
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ances where such a wheel 1s rolleg in the
0
' question of paper 2010 and the 57

about the inst

)
l b

¢ magnitude of the velocity of point P oscillate from zero to 2v. When it touche,

point P is gone to the top of the locus, then the "’CIOCityg :
. ¢
e, the speed relative to the ground (V)

Compared to the ground, th

the ground, the velocity of point P is zero. When

less than2v. Therefor In poiy

2v. In all the other points the velocity 18 | .
shown in the figure. The maximum magnityd, y

P with time (t) of a rolling wheel on a horizontal ground 18
velocity (amplitude of velocity) is not changed. It 1s 2v.

vV

2

7l
23

The direction of the velocity of point P changes instantaneously. Some questions have given about the
magnitude of the velocity. It is a scalar quantity. The direction of the horizontal component of the velocy
of pownt P 1s certain and the direction of it does not change. Therefore, the direction of the horizonta!
component cannot be changed as positive or negative. The minimum is zero. The maximum is 2v. If you

. : : 0
need it as an expression, then the horizontal component of the velocity is, v. = v + v cos & = v +V €08 (180"
20)

When 6 = 0° cos 180° = -1 then v =0
When 6 =90° cos 0°= 1 then vV, =2v
When 0 =45° cos 90° = () V=V

SRDROSA | sciTe 2
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int P, In g - In figure (A), charge
ith its Centre Bure (B), the charge Q is uniformly dlsu'lrbgutc%

at point P, In :
| ‘ . gure (C), charge O is
¢ fields gy pol “’ifh Its tentre at point P, If the polcntigls,Qand

he answers given s true? wHatlons (A), (B) and (C) are Var Va,

Magnitudes of the jpn

tensity o
the electric ficlds at 4

points p

How do you find the electric field Intensity at point A
a question under the gravitational field ag the 6Q®

problem. Look at the following figures.

from the part of charged circular arc? There is

question in paper 2008 That logic is relev

ant to this

- "—:JE-*

We know that the electric field

. . . | 1 q
Intensity E' from a point charge of Q from a distance r i Ty
crcular arc is divided into small parts, then

. 1 A .

small Aq part will be gu— (TZ). The vertical components of AE. are cancelled off with each other. The

: 0 . 1 A :

total of horizontal components 1s 2.-4 — .-(r‘j—) cos 0. To find the resultant electric field intensity, the above
0

expression should be integrated. For every charge element 0 is not constant.

Theelectric field Intensity of the point A of (3)1szero. Itcanbe decided very easily. Again, if the circular loopis
divided into smaller parts according to the figure, there is an opposite charge element for each charge element.
30, the electric field intensity from them is cancelled off with each other. As E, = —t and E3 =0, iit can

amey (r2) _
be decided that E, should be in between these two values. Even finding the magnitude of E, 1s difficult, it is

not difficult to come into a decision. In the 16% question of paper 1994, 1t is mentioned that the gravitational
field Intensity of a uniform loop with a radius r is zero. When you divide the power you have to the others,
Your power will be zero. E>E >E.. Actually, E,=0.

2 In (2), the potential of point

~ 1
The distributiop, is not a problem for the potential. We know that Vi 4meg T

A from Aq is dV; = - A As potential is a scalar, there 1s no direction. So, the total potential of point
HEO r . — —
A=y, =2 _49_ 1 1 Ag The total of Aq is Q. It is same for (3). So, V, =V, =V,
dme, " r _4H80.;Z 1
Phye :
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hown in figure (a). The direction of
ts on an inclined planc as s O tock is best represented by

46. A rectangular BOe? red on the inclined planc by

resultant force F exce

Consider a wooden block which is at rest in an inclined plape, _
ons

forces acting on the block. The resultant of the perpendicular rc'lCtnon( i i

from the inclined plane and the frictiona] force (F)

acted on the block o
and opposite to Mg. The resultant force from the inclined plane o, ey t |
OCkD |

t of the perpendicular reaction and the frictional force As

the resultan (he bl%k
and F should be equal and opposite to

equilibrium, the resultant of R " Ther
resultant force on the block by the inclined plane 1s acting vcrtlcally upw .

“ecultant force on the inclined planc by the block should act vertically dowy
!

(equal and opposite forces). F

Actually, a single force is acted on the block by the inclined plane, Fy, '

onvenience, we will resolve as the perpendicular reaction and (he fncrlﬂﬂﬂ]EI

F force over the plane. If there is no frictional force, then the block wi]] not bey |

mg

equilibrium. If there are no frictional forces, then the block will sliga tUWard;,
the inclined plane. If we think that the block 1s uniform, then cannot YOU See fy
the perpendicular reaction cannot act from the middle of the lower surface of th
block? As the block is at rest, R, F and mg should meet at one point, F is acted
upon the surface. Therefore, R should act on the point where F and mg intersec

R cannot act across the dashed line which goes towards the centre of gravity o

the block.

If the block is at a horizontal surface and it is uniform, then R 1s acting exac

across the centre of gravity vertically upwards. But when the block is at an incling

plane, the bottom surface of the block presses the inclined plane than the upp
surface. If the block is broken into small parts, then the group of reactions on I

block by the inclined plane has been shown in the figure. When it comes doWL. | |
erefore, l

the magnitude of the perpendicular reactions gradually increases. Th

- - < biased ot
resultant of those group of forces are not in the middle. The resultant1s biased 1

downward direction.
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ion of the output potential (V) wjy
1588 generator connecle.d 10 one plat
v ¢ capacilor 1S shown in the figyre.
pl3 tor is kept unconnccted. The var;

Of [hc p]ate X with {ime (I) iS beSt

htime (1) of gn

€ of an Uncharge Paral|e]

The other
ation of lheppi;le X of the

fepresented py

T ———

= S —

ARl T LY o e S Y

8 AB and CD represent two paralle] strai

fixed to a horizontal planc and carrying current 7 in each of them /

- Lis a conducting square loop placed on the same horizontal plane. o A = R
as shown in the figure. XY is the centre line between AR and CD, - ’
Consider the following statements made when the loop L is moving' P Q

towards CD on the same plane at a constant speed,

(A) The induced current in the loop gradually increases as jt %~ TTTTTTTTTTToTresees- Y
moves toward XY. |

(B) The direction of the induced current in the loop is always
clock-wise.

(C) The induced current in the loop is zero at the instant (¢

when the centre line PQ of the loop passes through the I 0
line XY.
Of the above statements,
(1) only A is true. (2) only B is true.
(3) only A and B are true. (4) only B and C are true. e
() all A, B and C are true. {E;;ctramagnetic of Induction

We will consider a single wirc and a loop. We know about the nature of the created
magnetic field intensity due to current I of the wire. The magnetic field intensity inside
the loop is not uniform. It changes with the distance of the wire. The magnetic flux
inside the loop is perpendicular to the loop and flows inside the loop (perpendicular to

the paper plane). When the loop is away from the wire, the magnitude of the magnetic

flux which goes towards the loop gradually decreases. Gradually it is reduced. Then

2ccording to Lenz law, the current is induced to build up the magnetic flux which
diminjshesg with time. If so. then the current in the loop should flow in clockwise

d.l_f_'ZCliOn_
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e loop (due to current in the wire) is reduced gradually

The magnetic flux inside tl |
he change, then the created magnetic field from

into the loop. If you need to 0ppost t

the induced current should be directed inwards 10 the loop.

ure has resistance for a change. It does not allow to reduce to th

Every time, the nat Lo
It tries to reduce when it tries to increage

reducing things. It tries to build up again.
ans can be contradictory to this way.

urrent I, the magnetic flux that

The actions of hum

When the loop goes away from the wire, duc to €

flows inside gets gradually reduced.
reduced. Therefore, the induced current cannot be gradually

f change of flux. However, things should be reduced when

That means the rate of flux reduction is gradually |

increased. The induced e. m. fis equal t the rate

they try to go away. So, the induced current of the

loop gradually decreases. . |

- Now we will consider two wires. Consider the first position of the loop. Due to the current 1n the top wire,

the magnetic flux flows towards the loop in an inward way. Due
magnetic flux inside the loop flows outwards the loop. But as the loop is closer to the top wire, the inwarg |

flux is greater in magnitude than the outward flux. That means the resultant flux is towards inwards. So, the

argument presented above 1s valid for this instance.
the bottom wire the net flux inside the loop flow outwards, |

to the current of the bottom wire, the

In the second position, as the loop 1s closer to

As the loop is closer to the bottom wire, the net outward flux gets increased.
rate of outward flux increment. So, the flux from the induced

Now according to Lenz law,

the induced current is induced to stop the |

current should flow inwards to the loop. If it occurs outwards, then it encourages the gradual increment of

the outward flux.

In the first position, the net flux towards the loop gets gradually reduced. The loop is closer to the top wire

than the bottom wire. The flux from the induced current flows inwards the loop by saying “please do not try

_In the second position, the net outward flux gradually gets increased as the loop

to get decreased inwards”
“Do not try to move more. [ will

‘s closer to the bottom wire than the top wire. Now the nature says like this.

not allow the outward flux to increase gradually™. Therefore, in this instance also the flux from the induced

current should be towards the loop. So, the direction of the induced current is always in clockwise direction. |

This can be studied in another way. As the loop is brought down, the net force created on the loop due to

the interaction of currents should be always upwards. If 1s become downwards, then it encourages moving |

downwards. This is contradictory to conservation of energy. The net force created in the

loop should be opposite to the pulling direction. Now we will consider the acting forces on { g

he |

the loop. __F, 5"" "

We know that the currents towards same direction are attracted whereas the currents 1n )
{

opposite directions are repelled. The top wire of the loop is closer to the current I than the

bottom w
). Therefore, the net force of the loop is upwards. So, the current inside the loop

ire of the loop. Therefore, in the first position, F > F, (F 1s an attraction, F, 1sa §,

repulsion
should be definitely in clockwise direction. Now we will consider the second position. Now

(2)

the net force on the loop is acting upwards if F,> F . This requirement can be satisfied by
he clockwise current flow in the loop. The bottom wire is closer to current I than the top

wire. Now the repulsion is greater than the attraction. In both instances, the fair law of ‘I (th¢ —2——

nature) do not like you (the loop) to come’ 1s applied. /
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100 is movINg In between the Wires, does
, e .

/o th 11he ime? Or does it reduce? Before loop
| ¢d .

(035 the inward flux of the loop gets redyce

the magnitude of the induceq Current ; , 10 that

— T i Wi——— S
=Y
-

of motio™ =
f s qually increase. To stop a persop who t
| 0 '

K L ess. But a8 the loop tries to get closer ¢ the

bottom wire after the

ed current 1S

e of tWO ! In this situatjon. When t
e . niddle of two wires, the net flux across the loop gets zero. At thi ;
; . S in

| 9mmenicﬂlly to the F;urrent carrying wires. Therefore, the inward flux from
.ua] with the outward flux from the bottom wire at thig moment

gradually increased. The
he middle line of the loop

Stance, the loop is placed

wires compared to one wire is shown

the top wire gets opposite and

| L w " 0 ]e

. e of change of flux. Even the flux is zero for a moment, the rate of change of flux will not be zero. To vet
e change, there should be two instances, .Tog

£=-do/dt; As @ = 0, E does not get zero. E should be zero when d(p/dt = 0. If the velocity is zero, then does

' yeeleration get zero? Acceleration is the rate of change of velocity. The velocity at the highest point of an

object that is thrown upwards gets suddenly zero. But the acceleration is not zero there. Acceleration is a

«onstant. If the current always flow 1n clockwise direction, then it indicates that there is an induced current
always. If so, then the current cannot be zero at a moment. That means the statement of ‘current is zero for a
eertain moment’ 1s false however. Even 1t 1s excluded from Physics, this statement can be decided as false.

Ifacurrent is flown always, then it cannot be zero for a moment. But we need to think according to Physics.

9. Ametal disc rotates in the clock-wise direction between north and south

wles of a magnet as shown in the figure. The magnet produces a magnetic
fx confined to a small region shown with dotted lines. Magnetic field

poduced is perpendicular to the plane of the disc. Which of the following
figures shows the correct direction of the current in the eddy-current loops

¥hich are produced in this situation?

L is rotated or pulled according to
ds. It is another instance where
ion of paper 1999. The metal

1t pattens when a metal dis

acts vertically downwar
lent to the 60" quest

The
| th PBUTE has shown the induced eddy currcl

Pon 2. |
'lndg\en irection across a magnetic field which
et | | | o »
| "aws are being applied. This question 15 equ
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t was being moved. Here the magnetic field is static Whereag ¢

[f you have studies the question of 1999 va

he disk
Y we)
from tOp

disk was at rest there whereas the magne

. instances.
t is there for both 1ns : SRR
migves. But.che Saime &g - o this question. The magnetic field 1s built across the djg) is

lied t .. .
then the same argument can be appiic ght by the magnetic field is shown 1n dashed lines,

to bottom. The parts of the disk that 1s cau

Think that the disk is rotating (in clockwise direction). When the disk is rotated, |

the left side of the disk (PQ) from the area that 1s marked from dashed lines 1s
that area of the disk is going away from the magnetic field. |

the magnetic field from the induced eddy currents tries

removed. That means

When it tries to go away, .
to fill the gap from going away. The magnetic field from the magnetic poles act

vertically downwards. When the disk goes away from line PQ, the magnetic field
acting downwards from the magnetic poles suddenly vanishes. Therefore, eddy currents are produced t, stop

that loss. It says ‘I do not like you to go’. To cover the loss of the downward magnetic field, then the Createq

magnetic field also from eddy currents should be directed downwards. So, the direction of the eddy Currents

should be in clockwise direction. The eddy currents should be drawn in clockwise direction around PQ line,

Near the line of SR, the opposite thing should be happened. The disk 1s entered suddenly from a place without
a field to a magnetic field that acts downwards. Suddenly it acquires something that already did not possess,
Now the sentence is like this way. ‘I do not like you to come’. The eddy currents are together to oppose the
downward magnetic flux. That means the magnetic field from the eddy currents should
act vertically upwards. If so, then the direction of the eddy current in that place should be

in anti-clockwise direction.

[t 1s the way of the nature. When it tries to come, it says ‘do not come’. When it comes,
it says ‘do not go’. If we look at the pattern, then it can be viewed that the direction of
eddy currents is drawn to the same direction. It is an illusion if you see like that. The
eddy currents that are in left side are in clockwise direction whereas the eddy currents

In right side are in anti-clockwise direction. On one side there is a sudden arrival to an

unknown place. On the other side, there is a departure from the known place. Even we

as humans feel the same sensation on both of these occasions. We are bit reluctant to go

to an unknown place. We work opposite to that. Even we do not like (o 20 away from the known place. We
work opposite to that also.

The other fact that you can notice is that eddy currents are subjected to attraction of each other. Therefore, the

directions of the eddy currents are either | | or [T. The directions of the eddy currents never can be either !

or T]. The attraction occurs in currents of same direction. According to Lenz law, we can e
p

the pattern of 11 (according to the above arguments). If the disk is rotated to the

other side, then do you get that the pattern 17 1s correct? (Look at the top most figure) It

says do not come to the front part ar
id says do not go to th N
| C rear part. If the disk is rotated
to the other side, then the p

rcmovce
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phere is released from rest fro

A acs track, which is a quaner of a
A ciionle Path of centre O gng 7 0

< r as shown in the figure. The sphere leaves .
Zd;:int B and falls under gravity ung ; hits th the track honzontally

pere from A 0 Band Bto C are ¢, favelled by
m:izlr: of the following is true? AB “pc and 5, Sec rCspectively,
W .

(l) r}ﬂ) [BC ﬁnd SAB<SBC

M point 4
Circular

¥

Wor

< .

—_

iEe, the object is faljen under gravity. As it is frictionless, the object
Jides on the curved surface. There is no .

_ | tion. It will be complicated if you try to write
equations. The eastest way which can be dope from logic is shown below

object moves an equal distance of
the object at point A (at that moment) is |

| . At point B, the velocity of the object is towards horizontal
direction — .

From A to B and from B to C the R vertically. The acceleration of

Let us consider a fair moment that the object is on the curved surface. At such a moment, the acceleration of
the object towards the tangent of the curved surface is g sin 0. Even the variation of the acceleration 1s not

uniform, the mean acceleration should be less than g 1n the motion of the object from A to B. This

1S true.
When the object goes away from B, the downwards acceleration of the object is |

over the total motion.
In both occasions, the vertical distance of motion is same (R). Therefore, tAB> tBC. The object passes B
and falls down n constant acceleration of g. In the motion

object 1s not constant. It varies. The mean acceleration is

from A to B, the downwards acceleration of the

less than g. The initial vertical velocities are zero

on both instances. Therefore, to fall the same vertical distance of R, 1t should consume more time for the
motion from A to B.

If it is simply said, then it will be like this way. From A to B: The initial vertical velocity 1s zero. The -
vertical distance that it travels is R. The downward acceleration is less than 0.

From B to C: The initial vertical velocity is zero. The vertical distance that it travels is also R. The downward
acceleration is g. Therefore, it should be tAB> (BC.

The vertical distance that the object travel from A to B and from B to C is same. Therefore, for the inequality
of distance, you need to consider the horizontal distance that the object travel. At point A, the horizontal
velocity of the sphere is zero. At B, if it is v, then according to the previous logic, then the mean horizontal
velocity cannot be v in the motion of the object from A to B. It should be less than v. But when the object

Finding the inequality of distance

The vertical distance that the ob ject travel from A to B and from B to C is same. Therefcn_re, for the inequality
of distance, you need to consider the horizontal distance that the ObjE(.:I travel: At point A, the horizontal
velocity of the sphere-is zero. At B, if it is v, then according to the previous logic, then the mean horizontal
velocity cannot be v in the motion of the object from A to B. It sh-0u1d b-e less than v. But whf:n the object
's gone from the curved surface (point B), its horizontal velocity 1s contmuous_ly —v. The object .is pulled
' the right side with horizontal v velocity. In the motion from A to B, t_he distance that the object g0ocs
horizontally is R (as it is a circular locus). But in the motion from B to C, it should be greater than R when

the object is horizontally pulled. That means SAB< SBC. We can get this in a sim!:)ler way. The motion of
the Object from A to B occurs in a curved surface. It 1s one fourth of a locus of a circle.
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lic (look at the figure). The distance of a parabolic py, .

ike the intestine. From this way also yq, = Segff.'aterLllan
 tht §
B

The motion from B to C is a parabo
a circular path. The parabolic path is stretched l

SAB.

From A to B: The initial horizontal velocity is Zero. The horizontal distance that jt travels js p

from B to C: The horizontal velocity is continuously = V. Therefore, the horizontal distance from,

B to C is definitely greater than R.

The time for the motion from A to B cannot be found from a simple equation becayse the

acceleration of the object is not uniform. Therefore, we cannot apply the equations that we know
But if we design an inclined plane (third figure), then we can find the time for the object from 4

to B. Then the length of the inclined plane = V2R; The incline of the inclined plane = 45° The

constant acceleration ~a = g sin 45% By applying ~A s =ut+ % gt* (the initial velocity Of the

object is zero), V2R = %g sin45% t%,5 2 tap =2 R/g
For the motion from B to C applying | h = ut + % gt*, R="7 gtec’ tec=1/2R/g
Clearly it can be seen that tas> tsc. The time taken to the object to come in the curved Surface

should be greater than the time taken to the object to come in the inclined plane. Therefore, the

above inequality is more valid. If needed, then you can get inequality for the travelled distances

by the equations too.

The horizontal distance that the object travelled in the motion from Ato B =R

If the horizontal velocity at B is v, then the horizontal distance of BC path s = vtsc = v,/2R /g

From the conservation of energy % mv?=mgR =2 v=,/2gR

Therefore, the horizontal distance =s=,/2gR../2R /g = 2R;

As 2R > R, clearly Sgc> Sas.

From A to B and from B to C the object vertically travels a same distance of R. But from B to C, the
horizontal distance that the object travels (2R) is greater than the horizontal distance that the
object travels (R) from A to B. If so, then definitely the total distance which the object travels from

B to Cis greater than the total distance which the object travels from A to B.
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