!\)

temperature of b

2 of Education (Ady

(2=10Nkg")
Dimensions frequency is

(LT 2) Hz (3) L' ) T -

You can select the answer at a glance. The limits of per second is T.
Which of the following phenomenon could not be explained by the wave theory of light?

(1) Interference  (2) Diffraction (3) Refraction  (4) Reflection
e

(5)Photo emission

E

i

Interference and diffraction are common phenomena only associated waves. Refraction
and reflection can be explained from wave phenomena as well as from the particle model.
Photo emission can be completely explained only by particle (photon) theory.

Which of the following could influence the speed of sound in air?

(A) Frequency of the sound wave (B) Temperature of air  (C ) Humidity of air
(1) (A) only (2) B)only (3) (C) only (4) (B) and (C) only
(5)All (A), (B) and (C)

This question has been checked by many times. The sound s
temperature and humidity. Look at the 32+ question of
humidity increase, the speed of sound in the air also in

peed in the air depends on the

paper 1998. When the temperature and
creases.

Of the thermometers

given below, the most suitable thermometer to measure the temperature
of a drop of liquid is

(1) thermocouple. (2) mercury thermometer. (3) Alcohol thermometer

I ol Ay —

The answer is thermo-electric couple. The answers in the 40tk question of paper 1997 have

the answer for this question. Certain volume of a liquid is needed to measure the temperature

from the liquid-glass thermometer and gas thermometer. Pyrometer is used to determine the
right objects that emit radiation such as light and heat.

(=)
W

65) S RD ROSA /

(%] CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

e l‘ s,

\

environment one feels it to be colder than a picce of i\l

n one touches picce of metal in the
m.m »r oot iR Bt -‘.‘Eg N
(1) the temperature of metal picces in the environment is generally lower o
' netal picces have a higher heat capacity.

* (3) the temperature of wood is generally closer to the body temperature.

(4) metal has higher thermal conductivity than wood.
; (5) surface emissivity of metal is higher than that of wood.

" This is an ordinary level question. When you touch a metal piece, there is a cooling touch d
10 its heat conductivity. But there is another point which is essential. Our body temperature
higher compared to the temperature of the environment. So once the metal piece is touched,
the heat flows to the metal from the body. We do not feel the cold if the body temperature
is equal to metal’s temperature. Even though the heat flow is convenient in the metal, it ’:
necessary to have a temperature difference to flow the heat. But from the given answers, (4)

can be chosen as the correct answer. |

During the formation of ice in a pond (see figure) due to cold weather, the possible temperatures
at A.B. and C shown in the figure are

- (1)-5°C.0"°Cand 0°C respectively.

~ (2)-5°C.0°Cand 4 °C respectively.

(3)5°C,0°C and 4 °C respectively.

"‘* (4)-5°C.4°C and 4°C respectively.

to thg @gular shape of the water molecu
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~ Across which of the following closed surfaces, is the net electric flux positi 'vé‘? e

m Q) (

This is very simple. Many such questions can be found in the past papers. If the net electric |

flux should be positive, there should be a net positive charge inside the closed surface. It is :

given by the figure (5). (+2q- q=q)

An ideal transformer has 100 windings in the primary and 200 windings in the secondary. The |
primary is connected to an A.C. supply of 120 V at 10 A. Then the ‘voltage / current’ in the

secondary is

(1)240V/5A (2) 240V/10A (3)240V/25A

4) 120V/5A (5) 120V/25A :

This is also very simple. This can be done from the memory. As the number of coils in the

secondary is twice as the number of coils in the primary, the secondary voltage should be i 8
~ double the amount of voltage in the primary. As energy dissipation is not considered in an |

 ideal transformer, the multiplication of Vi should be a constant. That means the current in

3) 4) ®

|
_ i

ie secondary is half of the amount of current in the primary. You do not need to write down |

alations in a piece of paper for such questions. Number of coils has been doubled in tk
ndary. Then the secondary voltage should be doubled where as its current should
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) X

7 when there is a y ray emission.A Y ray is emitted inside the same |
~ pucleus at an excited state moves into Jower energy state. A is red

:ww 2. when there is an alpha particle emission. Therefore, the correct
arding an object of mass m at a height h fr

~ Consider the following statements made reg
~ surface of the carth.
(A) Gravitational force acting on the object does not depend
~ (B) Gravitational potential energy of the object does not dep

ﬂmmmﬂ potential energy of the object depend on h.

on h.

end on m.

(_fl_)dy (A) is true. (2) only (B) is true. (3) only (C) is true.
W) and (C) are true. (5) All (A), (B) and (C) are true.
~ There isno complexity in the sentences. Everybody knows that gravitational force is depen d

u&&moe jI'h?refore, statement (A) is false. Even the potential energy is dependent
- m (mgh). Potential is not dependent on m. Therefore (B) is false. Potential energy is 'i

W on h. Therefore, (C) is true.
4 : w m and 4m lying on a smooth table are com i

Lol pressed against a sprin =

# 0 eﬁm v As the masses are released the speeds of masses, V, and V" are Felati (ﬁ)y

DYV, @V, () V=4, A

(5) 4V,=V, o

o

following statem

) . ents made about th .

v, 2 . ¢ ma M 2

,. A’W object distance u increases gnification m of an mage p!

1= £, m incr
! Jcreases,.  (B) fromu=fioy = 2f, m decreases
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1 MAMlmwxlmofMlms
i is 25 em, the magnification of the microscope in normal
: @) 4. o 5. @ 6.

“This is also has been checked several times. It is a simple question. You will
the relationship of m =-—+ 1 is used.

Apemon hears a sound intensity level of 10 dB, when a speaker produces a sound cmtputof :
W. When the sound output of the speaker is increased to 50 W, sound intensity level that M

person hears, is

(1) 15dB. (2) 20 dB. (3) 40dB.  (4) 80dB. (5)100dB.

There is no need for any calculation. Each year it has been discussed that how such questions ' :
can be done using the memory. Sound intensity is increased by 10 times from 5 W to 50 W. |

Then the increment of respective sound intensity level is 10 dB.

Increment of [ Respective increment in dB
10 10 (log 10=1)
100 20 (log 10° =2)
1000 30 (log 10°=3)

s - Ifthe increment is 10 dB, the new level will be 20 dB (10 + 10). Previous value is given as 10

B‘

17. A sound wave of i intensity 2.0 pWm™ passes normal to a surface area of 10 cm?® The amount ‘
: '-ﬁmym through the area in 1 hour is :

(3) 0.072 1. 4) 721. (5)72 kJ.

2410%10%3600 = 7.2 uJ

l-zv.dﬂnﬂmdamental and th$ first overtone of a stremhedsuhug ed
\Wﬁvdyﬂwranoof—'—is
= I z
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(3) 600Hz (4 533
s _‘wmmmmmmﬁ"""f

%xm-;xm-mn

,_""uuumummm ‘
- greater than 600 Hz without calculation.

£ "y

; having thermal capacities in the ratio | - 4 are heated to a few degrees above

w-‘ allowed to cool. If their rates of fall of temperatures are the

instant. then their rates of loss of heat would be in the ratio
) 1:2 (3) 1:4 4) 2:1 (5) 4:1

Y 28
fery simple X = ms =

] o "?'f,‘u -
; g 1s equal. the ratio of %tq should be equal to the ratio of heat capacities (ms).

will most likely to be

T () lessthand0C  (3)45°C (4) 50°C  (5) greater than 50

Here the examiners do not check whether you know the values of specific latent heat ;

- specific heat capacity. Actually, if the calculations are done with the given values, a mix

¢ d’”d water at 100°C can be obtained finally. If needed, try to compare with the cor
walues. According to that, the answer should be 100°C. But a guess work is expected here

 the specific latent heat of steam is greater than the specific latent heat of fusion of ice
~ should be known), you can directly guess that the final temperature of the mixture shoul
’_? ater than S0°C. It is true that the real answer is 100°C. If it was given as one of the ¢ v

u need lo.do a calculation using the values to decide that. Then it is not a qu
: m qun though the final temperature is greater than 50°C may seem as |
T 10 somebody lnstead of 100°C, it is unfair to think like that 10 a question with my
— 4 question has been given in the essay question of 6(a) under heat in 1

al ga Km 300 em’ at a pressure of | atm

: osphere and t
S atmospheres, and then heated (o |27 P

'C at constant pressure. The

| _‘1 300 cm’ (3) 80 cm’

4) 60em'  (5)
:;.,w. .tate and has come to itg 0

10 g of steam at 100 °C is mixed with 10 g of ice at 0 °C. The final temperature of the m».g
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question is also being included in many past papers. It can be

volume of air has been halved in the tube, its pressure has been doubled.
cury level in the tube should be situated below 76 em from the outside mercury
enh =176 em. Look at 34" question of past paper 1999, It is surprising to see how sc
s decided this question as a question connected to surface tension as well. i

v
(e

‘At what temperature is the rm.s. speed of nitrogen molecules equal to that of hydrqggl@;
molecules at 27 °C ? (A nitrogen molecule is 14 times as masive as a hydrogen molecule.)

(1) 6000 °C (2) 5200°C (3) 4927°C  (4) 4900°C (5) 3000 °C

Itis a very simple question. Unfortunately, the correct answer has a printing error of a number.
The root mean square value is proportional tq/a - As the speeds are equal, 300 =T/14 and ')
‘T =4200 K =3927°C. It has been mentioned as 4927°C instead of 3927°C by a mistake. i -

by L S S S S )
: F
- If a water molecule is placed in the electric field shown in figure, which orientation would it o
- take in order to minimize its energy? :
" H H H - '
R ' i
P i /0 \O'/' /O" = \ o
H N Q O=—n
B H' H' \H~ g
el (1) (2) (3) 2}1.
el 4) 5) ’j

1_4"\_ —
o

need to think a lot. Positive charges tend to direct towards electric force lines whereas
ative charges tend to direct to a direction which is opposite of the electric force lines. You |
nclude the correct answer as (2), just by thinking only that. Positive charges should be |
 the negative plate whereas negative charges should be directed towards the positive |
n though the forces are marked on the H" and O atoms, you can clearly decide that |
stable equilibrium position. '
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ahentation i given  slight rotaton, then thre i  fendency 10 roate me in
positic u&'m@éﬁfmz—mm is a given a slight rotation, then it v
v“uhmmnposiﬁon.Anequivulentexmmkhmen below. 1

Unstable

is placed at the centre of a circle as shown in the figure. ’ \
: l:'ﬂiswﬁedseparatelyﬁomAtoB,AtoC,andAto ‘i
ﬂb in carrying the charge . | 1
the path AB. (2) is least along the path AD.

the path AC. (4) is same for all the paths, but has a non-zero

all the paths.

simple question. If you get tempted to do calculations, the work is lengthened. T

al @t any point on the circumference of a circle due to the charge at the centre

e work done can be obtained by multiplying the value of the moving charge w

difference across the two points. As the

e potential difference is zero between
ult to get the answer,

ducting wire XY of length 20 cm and mass 45 gis
air of light wires in a magnetic field of 0. 5 T which

! perpendicular to the wire, as shown in
de and direction of current in the wire XY are
ion in the light wires?

potential is same at any point on.
two such points. If you do not seet

i e
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BB e ool 6 e reploced by ancther ove with different .
{C) the resistances R and S are interchanged.
Of the above statements.

(1) only (A) is true. (2) only (B) is true.
() only (A) and (B) are true. (5)all (A), (B) and (C) are true.

Itis a very easy question. You can understand the true or false nature while you are reading the
sentences. Either the resistance of the Galvanometer or e.m.f. E cell is not affectingonce you

get the balanced point. If the ratio ? — g remains unchanged, then the balanced situationis
- mot affected by any other change.

- An immersion heater which is connected to home electricity supply (230 V) and having a ﬁ'@ |

- resistance of 115 Q at its operating temperature, is immersed in boiling (100 °C) water. The
specific latent heat of vaporization of water is 2.3 X 10° J kg,

 The rate of production of steam in kg s is
Hixi0* 2 2x10* (3) 3x10* 4) 2x10° (5) 1x10"

sary. As the temperature of the water is 100°C, the supplied heat is

230%x230

. =575 mM*2.3x10° Values are given to simplify casily. When
~one 230 is divided by 115, you will get 2. From 10° on right hand side, use 100 to multiply

. Then there is 230 X 10 on the right-hand side. Then you can cut off left-hand 230 by ‘ #?.!
' side 230. Hence the answer comes directly as 2 X 10, If a child with abasic |
natics practice can think like above, he/she can write the above formula and get the |

.

n 'J“icbu%isrephcedwithmenergy uv{ngbulboflﬁ\\’.lf&“ﬁ
'mpmm(k\vh)uvedinlwdnyamuh s ,

5
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3.

Tn the cireuit shown F becomes 1 when -
()A=0, B=I, C=I  (2)A=0, B=0, C=I

(A=1, B=0, C=I  (4)A=1, B=0, C=0
($)A=1, B=1, C=0

8 g

You do not have to think far. Preparation of truth tables is an unnecessaryht‘l:nidwgl:l}:o
waste the time. If F=1, then both inputs of last AND gatg should pe . Both A a v ‘
be 1 to get the output of first AND gate as 1. As A = 1, it is not an issue that B can_e] 3
or 1 to get the output of OR gate asl. Therefore, you need to sear'ch A=1 au?d € 3 apsw t
There is one such answer. It is (3). Similar type of question was given as 37" question in pas

paper 1998,

Figure shows the black body radiation curve for a body at a given 1 4
temperature. Consider the following statements.

Ata higher temperature

(A) A would be lower. (B) intensity would be higher.

(C) velocity of the emitted radiation would be higher.

Of the above statements.

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

(3) only (A) and (B) are true. (4) only (B) and (C) are true.

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

It is a question that has been given many times under black body radiation. At a
can decide that (A) and (B) is correct. Look at the 10t question of 1997,

/
A monochromatic beam of light js falling on a phot
mntensity of the beam “

(1) will increase the rate of emission of electrons.
(2) will decrease the rate of emission of electrons,
(3) will increase the energy of emitted of electrons,
(4) will decrease the energy of emitted of electrons.

(5) will not change the energy and the rate of emission of electrons,

intensity is increased, the rate of electron
question of past paper 2000, '

b T ctween the two bubble would be
(1)b~q (2)b +q (B- & (4) b &
a-b (a-b)?
T’hj .

(%8 CamScanner
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- following figures shows as position at the verge of sinking?

) The above will happen only iftli:dhﬁiuf}m wire X is smal
) The above will appen only f therato B2 oy tﬂgi 1 tha
(C) The above will never happen if the length of the wire X is shorter than
Of the above statements. | - s

(1) only (A) is true. (2) only (B) is true. (3) only (s ,‘ :

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

We will write the equation of Young’s modulus to enter the equation.E = ;5 where the symbols

have their usual meaning. El = 7. As the Young modulus of the material X is greater than |

the material of Y and the extension of X wire is greater than of Y wire, you can get ::‘1 > % :
directly (E 1 >E 1). >

Tension on both wires is equal. We can get the above difference. Even all three sentences
check this difference. If this difference is written with relevance to diameter, you will get

-‘% > ;",E You can understand that statement (A) and (C) are false accordingly. This difference
cannot be achieved only by the change of diameter or length.You need to consider the whole
ratio of di, together. Even though (B) was focused as the correct answer, there is a mistake
in it. It should be mentioned as initial length/(diameter)’ or (initial length/ surface area). This
unseen error is an example of the demonstration of errors, weakness and mistakes by all of us.
Only very few teachers have seen this weakness.They are correct. Hence, this question was |

put under the group of all answers correct.
A steel bowl floats in water with its brim facing up. If water is poured slowly. which of the |

1] 02

You can understand that the answer is (1) by general knowledge even though you do not know
Physics. If you argue from Physics, the logic should be built like this. The weight should |

upthrust. From figures 2 to 5 there is no such upthrust other than the upthrust from the sunken |
art of the material (steel) of the cup. In every figure, either the water level inside the cup is
al to the outside water level or the water level inside the cup is higher than the outside

1. Then how can the upthrust be applied to balance the weight of the cup? As

e
NSIC

- equal to the upthrust when it is floating. It sinks when the weight is slightly greater than the » 1l

i
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) _. I energy, time, and force respectively.
ot energy, time, and acceleration respectively.

tal energy, time, and momentum respectively.

on as you see the 1% graph, you should be able to identify X as total energy. Only tota]

{(potential + kinetic) remains constant. This was also checked by the 22" question of

er 2000. In a simple harmonic motion, you will get the sinusoidal and cosinusoidal

2 due to the variation of displacement and time. The only difference in the second graph i
it has been drawn the other way around. The normal tradition is to take time in the x axis
- the displacement is in y axis. Here the displacement has been taken into the x axis,

le harmonic motion, you will get a straight line across the origin with displacement

1o force or acceleration. F = -kd; a =-wd. The kinetic and potential energy variatig i

RS h'- paper 2000. Curve of momentum is equal to the curve of velocity. Can Y0 i
of d with velocity? At the maximum displacement (amplitude 3

‘h‘ : d is zero v should be maximum. )» v shouldy

v

% shown represents the velocity (v) — time (t) curve for an obj
i - ; . ject.
sponding displacement (s) — time () curve is best represented by

ZaN

be paralle] b » 1€ gradient of -
an i :
1y (1). Graphg Q d again the gradient of s curve

_ ; » (4) a)
i t : nd (5 :

V'elocity and then it v
le Initial parts of oh (

.Y' Ccordl‘ng to graph (3)’ t%:: )

ating
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This is similar to the question of the previous year. Need to 4
loglc again. There can be a doubt about the question as the
being questioned. Let T, be the tension of the wire before
w We use equations to solve. If the weight is w,2T cosO=w

1

: - When the bird started to stay, 6 does not change signiﬁcantl}"». Now ifthe |
tension of the wire is T,,2T, cos 0 = w + mg. Now if the first equation is subtracted from the |

second equation,
T,- T, = mg/2cos 6

As the wire is tightly stretched, 0 = 85° approximately. Then clearly T,- T,> mg. This logic is
applied to all angles greater than 60° (up to 90°). I 0 = 80", T,-T,=29mg; If0 =89, T,- T,

=28.6 mg

As the wire is tightly stretched, need to think a near 0 value of 6 = 90°. You cannot use values
and solve as this is a multiple-choice question. But you can decide that 6 value should be
greater than 60°. If 0 value is less than 60°, the above logic breaks down. Then T,- T <mg.
The above logic does not break even if we consider an instance that changes a little after the
bird’s stay (if @ > 60°). For example, consider when 6,=81°and 0,= 82°.

What is important here is that, if we apply a force to a tightly stretched wire, the extra tension
that is produced is greater than the applied force. There are instances of practical application
of this. When a vehicle is sunk in mud and a considerable force is needed to apply, one end of
a strong wire or ropeis tied up to the vehicle whereas the other end is tied to a tree after tightly
stretching. Then if we pull the rope from the middle, the rope produces more tension than the
force we apply. You can use this when cutting down a tree.

Figure shows a piece of metal in the shape of the letter ‘E’, cut
| from a uniform sheet. The centre of gravity is most likely to be
found at

2) B (3)C 4 D ) E

As told by many times, you can get the answer within a very short |
period of time by guessing. The net centre of gravity should lie at
D of the horizontal parts of the letter E. when three equal masses |
by equidistance, the centre of gravity of all three should lie in the mi |

ical section should lie at A in the middle. .
/ of the metal piece could not lie
unnecessary for caleulatio
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, nfh &llowmgopncd element/s could turn a ray of light as shown below?

—-—p X 4=

el

(B) A convex lens E B

(2) (B) only (3) (A) and (B) only
only (5) All (A), (B) and (C)

| argument everybody agrees that (A) and (B) are correct. The question is with (C).]
et t , by a concave lens? You cannot at a glance. Look at the following figure. |

#* 77X K af

|

not this correct? Actually, both this instance and the prism are equal. The bottom part of]

ve lens is a combination of upward prism parts. You must consider one ray in s«;;‘

- question. Therefore, if the concave lens is kept on the proper place, you can deflect the ray|

as shown. It is a question that you can get it wrong. You can get wrong not just because it|

~1s hard. Once we see the path of the ray, we conclude that the path is convergent.Then We

decide straightforwardly that we cannot get this path by a concave lens. You cannot decide the |
onvergent or divergent nature just from one ray. You need beam of rays to decide that.

: Aa:lﬂ person has a defective eye. The distance between the eye-lens and the retina of the %
eye is 0.025 m, but the power of the lens of the resting eye is 45 diopters. What should be the |
type. and power of the corrective lens he should wear in order to see distant objects? ;

ﬁ 3 v A

. (2) Convex, and 5 D (3) Concave, and 4 D
4) Concave, and 5 D (5) Concave, and 10 D

‘you want, you can do it from the memory. If there is no such error, what is the power of the|
hen it is at rest, that means looking far away)? The distance of the retina and the

be 0.025 m. Then the power of the lens is 40 D (1/0.025). But really the power|

> lens is 45 D. Then you can decide instantly that the lens that should be worn must|
rof 5 D. Is this convex or concave? It is not needed in the calculation. If there is|
then the power of the eye lens is 40 D instead of the existing power of 4 “

conclude that the focal length of the eye lens is lesser than 0.025 m. that

from far away are focused in front of the retina. To get them on the|

divergent to an extent. So, the lens that should be worn must be a

e

|
f
i
i
|
|
1
|

5
h

I (unable to see far). Then the corre

NE
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thas been asked not about the shape of the pulse across the stri b
the pulse that goes towards P initially. Thercfore, P initially vibrates :
- ofthe pulse. Then only it associates with the rear end of the pulse. So, initiall
~ time curve should take the shape of the front side of the pulse whereas the enc

shape of the rear side of the pulse. That means the correct figure is (2). You ¢
answer even by marking the displacement in the pulse. ‘

—> This should go to the front.

Here the displacement is measured with relative to a certain point. It should not be aproblem.If |
needed, the displacement of P can be taken as zero at rest and can draw the graph accordingly. |

44, A ray of monochromatic light (I) approaches a spherical air bubble in a block of glass as |
shown in the figure. Which of the paths shown best represents the emergent ray? o

ma @B (3C  @#HD (SE

It is a very easy question. Previously it has been checked with |
reference to an air bubble in water. When the ray is refracting |
from the glass to the air, it should deflect away from the normal. | S
So, C, D and E can be directly omitted. Again, when the ray is | :

going from the air to the glass, it should bend towards the normal. |
| Ifneeded, the path of the ray can be marked in the question paper. |
Then you get the answer instantly.

45.  Atravelling microscope is focused upon a mark at the bottom of an empty beaker. now if the |
m is raised by 1 cm, to what depth should water be poured into the beaker so that the mark b
again in (Refractive index of water= 4/3). 2
1 (1)5cm (2) 4cm (3) 3 cm (4) 2cm (5) lem
P yio:

bt o)
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s a change of state with temperature,
ave a large value for its specific latent heat of fusion /
tely has attained its boiling point.

(2) only (C) is true. (3) only (A) and (B)
'@d(c)mm (5) All(A), (B) and (C) are true.

¢ 1t does not take one second for that. Many (includi
At a glance it is true. You can consider that, a high

value of a specific latent heat of fusion/vaporization is a definite reason which is needed t
ne. There is no argument about it. But if you think’

keep a constant temperature for a long tir
Jittle bit. it is not the only reason. If there is a big mass of the matter, then it consumes mor
time for the state of change. Therefore, (B) is false. It includes the phrase ‘should be there

If it was given as “can be there’, then the statement is correct. It is not difficult to decide thg
(C) is false. We do not know whether this is a fusion or a vaporization. There is no such a b '
included in the question.

Five identical uniform rods of length 1 and mass m, some of which are bent as shown beloy

are rotated ﬁom.rest about a vertical axis. Rods are accelerated until they reach a final angul;
speed of . Which of the following arrangement requires the highest energy to attain its fiy

B e

You can directly decide that (A) is correc
* myself) can get statement (B) as wrong.

b= :Q f

This does not need , . l

e vic, thang" calculation or any equation to remember. Highest energy is nest
4 e ¢ highest moment of inertia, The highest m gy 1s nee
2 maximum mass distribution with relative to the
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~ potential difference across the cell changes. If r = 0, then E is measured across the cell even

et the answer quickly without going into a long
it Therefore, the amount of charge in the capacitors
€ across each capacitor is proportional to the rgclprocil of th

tio of the reciprocals of the capacitors are, 1:: 2 6:3:2. So, the pe

ABis 22 x 6= 600 V. 11 is obtained by the adadition of 6+ 3 + 2. The total
‘ erence of l‘lOO, should be divided according to the ratio 6:3:2. Have not yo

%e your O/Ls? Divide Rs.1100 between three people in 6:3:2 ratio. 1100 i
the division by 11.

Which of the following does not show that a 1.5 V dry cell has an internal resistance?
(1) Tts terminal voltage varies with the value of the resistance to which it is connected.
(2) Terminal voltage increases slightly when several such cell are connected in parallel.

> l,‘_

g

(3) Terminal voltage depends on the internal resistance of the voltmeter used to measure its |

voltage.

(4) The cell becomes warm when its terminals are short circuited.

(5) Terminal voltage measured with an ideal voltmeter show 1.5V.

You need to read each sentence. If there is luck, the correct sentence can be visible directly.
If there is an internal resistance to the cell, then it gets heated when it is drawing a current.

~ Ifris not zero, then the potential difference across the two ends is (E-ir) when there is a
~ current flow from the cell. Therefore, if i changes, then the potential difference across the cell
- changes. If there is another R connected to the cell, then i changes when R changes. Then the

: - though i changes. When r is not zero and couple of cells are connected in parallel, the voltage
across the two ends gets increased as the equivalent internal resistance gets decreased. When

-0 number of cells are connected in parallel, the voltage across the ends is ( E—i ﬁ)‘
ere i means the current in the external circuit,

the internal resistance of the voltmeter connects parallelly with r,the potential difference e
s the cell changes with the internal resistance of the voltmeter. As the internal :
1 ideal voltmeter is infinite, theoretically there is no current from the cell when
(i connected to a cell. Therefore, the voltmeter reads E value whether r vale.
ou cannot find the existence of an internal resistnﬁqufcg‘% cell byﬁ
I i s RAE A oy S
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answer is (2). The average power is shown by (3) but the power variatiqn shonldﬂ _

with time. If the frequency of the supplied voltage is 50 Hz, its period is 0.02 s (20

“This is 2 time that cannot be measured. (3) is correct if average power was asked or if we
‘consider the time of t axis in minutes or hours.

er it oqua hfl‘.Thedﬁpeofiissinusoidﬂ. But always i is positive. Therefore,

id m the circuit shown has negligible internal resistance.
As the pointer P moves from A to B which of the following best
- Tepresents the variation of the potential(V ) at X.

10V I

=
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“You can write = 'E!G - You can decide that, I is not linearly vai

equation. According to that you can omit (2), (3) and (4) choi

- Rgoesto infinity, I should be equal to zero. Therefore, the correct A

- you remove linear choices, out of (1) and (5), (5) should be omitted as so00
- canlincrease with increasing R? e

24

—

R

(B)

The circuits (A) and (B) use identical cells with negligible internal resistance. The switches
S in both circuits are closed at time =0 and left for a long time. Which of the following best
represents the variation of the potential difference V across R with time t?

v A

A%
1w Twam

L ®
PR
—_—
) 6 t

very simple logic is checked here. Even though identical cells are being connected, the net
£. is the value of one e.m.f. Therefore, the current across R

> same. By that you can remove (1), (2) and (5). If there is
then the current in A slightly increases as the resultant inte

in A and B circuits should | L
an internal resistance in the |

rnal resistance gets r. What i
intage of parallel connection of cells if there is the sam :

, ¢ current? The current across |
kept for a long time from such an arrangementas there are many water sor
; ( the time we think that, we can get more current if the cells

at 24" question of paper 1991)

L Wi

-
1

1
| |
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| M\iﬂ)? A ifa silicon mmsistoﬂsnu‘lﬂw

' N(S)wbe directly omitted. (5) can wﬂ he
Only (1) and (4) remtain. As V= VgtV Vor wmm
= 1.4V, msuuemathemwwfhe

. ﬁﬂl ¥ when V,,
3 uVﬁumostoflhemneV 1skeptin(.4~5)Vfoﬂheeﬁ§1emmagecf

¢ taking (1) as the correct answer is not the most suitable one.
! Mts used in the active region, a small voltage difference of 1.4V is never kcﬂ

&hw charged particles passes through apoint A in the upward direction, and
an clectron passes through B with a velocity in the downward direction as shown in the figure.

mm of electrostatic (F) and magnetic (F ) forces on't
(1) F_towards A and F_ away from A.
{2) F_and F_ both away from A.

"‘@:. (3)F_and F_ both towards A. ‘I'B

he electron are such that

QF towards A and F_ out of the ©paper.
Aand F_ into the ®paper.

ﬁ-ﬂ’ﬁu‘-l el

mple even though it is the 55" question. An attraction occurs on a negative charge byj
Iﬁﬂ. If we resolve the attractive forces, the vertical components cut off with ea¢
s a horizontal resultant force towards point A. To get the magnetic force 1
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ven though the current i created d
charged particle beam (like proton beam A
1s at B due to the positive charges.

-3 e .“H I
. . 2 ‘

Then th

3 O PRy ,A A 'GA S " 5 "
- Thecurve shows the variation of the absolute humidity (H) of an isolated volume of atmosphere |
with temperature (6). The relative humidity of the air volume corresponding to the

- (1) point A can be 100%. (2) point B can be 100%.

A e W

~ (3) points A and C can be the same.  (4) point C can be less than 100%. i

This question could have been an easy one if the questions of relative humidity and absolute
humidity have been included (56" of 1992 and 32" of 1991 ). Absolute humidity is the mass of
1 water vapour in a unit volume of air. It remains constant as the temperature is reduced means
_ that, the particular temperature has not come to the dew point. If the temperature is reduced
) passing the dew point, then the absolute humidity gets reduced as the water vapour starts to

G -condense. Therefore, point C in the curve is the dew point. H gradually reduced in temperatures
~ lower than this temperature. If the absolute humidity is constant with the temperature in the
- curves of absolute humidity, it always indicates that the air of that place is not saturated with
- water vapour. If it drops with the temperature, then that means the temperature is reduced than
~ the dew point. Condensation of water vapour occurs when the temperature is less than the dew |
~ point. In points A and B, the relative humidity cannot be 100%. It gets 100% at the dew point |
£ and afterwards. It is true that relative humidity of B is greater than A. The relative humidity |

A is 100%. It is 100% in D too. When the temperature is reduced than the dew point, the |

> humidity of any temperature is 100% as there is sufficient amount of water vapour to |

(if water vapour has not been removed by another way). Therefore, the correct answer

(3) point D can never be less than 100%.

]

G|

L 3
¥
1
7'.:

e 3
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iy e
T w Y ORS

é‘aa 5y : L0
es, A of mass m and B of mass 2m but of the same volume, are released from
at the surface of a deep pond. Which of the following graphs resent

of two masses from = 0 until they reach the bottom of
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SRR
viest sphere. But it consumes more time to,
. terminal speed where it takes a lesser
withou on
cen though the terminal speed is higher in B of answ
A at the same time. This cannot occur. In (3) a! 0
‘the heavie aphere gains the terminal speefi quickly. Choice :
| direetly. Another point that can be checked is that, the areas of 4
i be equal because the distance travelled by both of the spheres ar
en satisfied by (2) if it is being viewed from this point. For example, ifz
drawn, then it is not correct as the areas of the graphs are not equal even

v

. R R ]
considered as ALL question? In the description, obviously I have mentioned A and
es. But in the question, A and B have been mentioned as masses. Actually, when| |
blem is considered, it is the normal tradition to treat the objects as spheres. But one|
hat A and B have not been mentioned as spheres. The viscous force acting upon an|
=nds on its shape characteristically. Even though it is out of syllabus, shown below
sous force (F) is dependent on the different shape of the objects. '

scous forces be F , F, and F, for the above objects with different shapes that travel

P2

e speed on the same liquid. The scientists have found that F = 2F and F, = 5F_. g
force on the sphere is half of the viscous force on the plate whereas the {/iscm:s 18

vf : and ﬂze lowest viscous force is applied on the third shape. There are|
E’“ behind the Plflte. T}{at has been prohibited from the third shape. Now |
secret why moving objects like planes and cars are being manufactured %

d shape?

ompressible fluid of density p flows
pfv.’l’womanometersAardeare
as shown in the figure. If the pressures
, ,AandmanometetBarep, and

of the flow is given by

3
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¥ o

.gnelsy method to find the flow speed of a fluid. Pressure meter B always

ssure. In that the dynamic part (%pvz) due to the motion of the fluid is zero. Once the fluid | :
ped in the bent part, the flow lines near the bottom wall of the tube should be bent as |

‘But you cannot get the answer that we need by applying Bernoulli’s theorem to such a flow ‘( ¥

line. Think that v was increased after the fluid flow initially. Yet it does not have an effect on

.. Itis on the same (static)value. But as v increases P, gets decreased. Therefore, changes in |

 the speed can be obtained using this method. Even though the speed is changed, the difference
of liquid level in pressure meter B does not change. But pressure meter A varies the value
‘according to v. Pitot tube is another instance that this method is being used.

fluid that enters from A is taken into rest whereas the fluid is flowing at a v speed from the
1 hole at B. The pressure difference is measured by a manometer with a liquid of density
‘You can show easily that,

2hpg
p

e density of the fluid. According to the question in the paper P-P=hp g The |
ing vehicle/ ship/ plane can be decided relative to the air by this tube. v

fied to the bottom of 2 water beaker with a string so that it stays under

is then rotated with a constant angular speed about the vertical as
ing indicates the correct position of the cork?
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i a question with angular motion. But i
know that any object that is in rotational motion, has
re. According to the simplest logic, if an object is at a lor
it will be pulled towards the accelerated direction. If it
dium, then it will be pulled to a direction opposite to the accelers
review of 60th question in paper 1994 to have an idea for this logic
m acting on the cork picce is shown below (without its wetght

e i being used in the centrifuge. Low density light materials are pulled to
fuge tube whereas high-density heavy materials are pulled to the back of th

 the figure. Which of the following graphs best represents the
e induced e.m.f. (E) of the coil with time (t) ?

N
Nzl C}

dropped with its axis vertical, and it accelerates through a D¢

r E

et into trouble if you start to derive equations. First you can conclude that, the
he generated electro motive force should be changed when the bar magnet goes|

coil. In each graph, there is a positive part initially and a negative part|

not remove any graph based on this fact. If a graph is given without the

hen that could have been directly omitted. If the bottom of the magnet
pole, the induced poles on the two ends of the coil is shown below
iﬁland out of the coil.

| @ Says please do not |

leave after coming.
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of (1) and (2), how to get the correct answer? To decide thlt
 the areas of the curve parts. What do you get from an area of E-t cur
ripe witt Atthickness is equal to ALE = %—;(Faraday’s Law) _
the area of the stripe is AO. Therefore, the area of the curve with t axis is
etic flux through the coil. So, the area of the positive side should be equal

egative side. The net flux should be zero after the whole process. Therefore, the c:

e is found in (2). As E is greater in the ne

sideto have equal areas. As F s |
¢ on the positive side.

arger, the curve on that side should be thinner than

PR

e A, ._|.1‘ﬂ‘;?|g’ s

gative side, the time frame should be reduced o
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