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1. Answer to this Paper must be written on the paper prowded“separately
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spent in reading the Question Paper.
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SECT_IQI{I (40 MARKr"" /
(Attempt ql ?estion from this section)
)

‘ a
Question 1. &% L
1 - -\
(a) If ‘m’ is the masgs'of the body. ‘v’ its velocity and ‘p’ the
momentum then write a relationship between change in
mor, ntum , mass and velocity of the body when **

o 1 () y\iﬁlemost equal to ¢, the velocity of light.
i

(i) ry, very less as compared to c, the velocity of
light. [2]

*(b) () ith reference to the terms mechanical advantage,
I elocity ratio and efficiency of a machine, name the
erm that will not change for a machine of a given

Jdesign.
. (i) Define the term stated by you in part (i). [2]
r
(c) What is the SI unit of energy? How is the electron volt (eV) related

to it? [2] www.examrace.com
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are in use :

(i) a photovoltaic cell.
(ii) an electromagnet. [2]

(e) A body of mass 5 kg is moving with a velocity of 10 ms™. What will "
be the ratio of its initial kinetic energy and final kinetic energy. ifdhe
mass of the body is doubled and its velocity is halved? (2 mark .“"

A} . /1 'I
Question 2. r r

|
(a) A ray of light strikes the surface of a rectangular glass bIocI‘ 1
such that the angle of incidence is (i) 0° (ii) 42°. gSgetch a
diagram to show the approximate path taken thé ray in e!::h
case as it passes through the glas I:Io and e erg{as‘ from it.

[2] ) )
(b) State the conditions requiredifor to' | inteérnal reflection of light
to take place. [2]
(c) Copy and complete the following table [2]
Types of Lens Position of Objecﬂ. ( Nature zf Image Size of Image
Convex At F F
Concave At infiritj
(d) (i) Wby is white light considered to be polychromatic in
nature?,
(i) ive"the range of the wavelength of those electromagnetic
. wave whiFh are visible to us. [2]
(e) B An ultrasonic wave is sent from a ship towards the bottom of
< ; ‘the sea. It is found that the time interval between the sending
- 2nd. the receiving of the wave is 1.5 seconds. Calculate the
( pth of the sea if the the velocity of sound in sea water is
00'ms™. [2]
Question 3
F
(a) stringed musical instrument, such as the Sitar, is provided
with a number of wires of different thicknesses. Explain the
reason for this. [2]
Tbr What is meant by noise pollution? Write the name of one source
of sound that causes noise pollution. [2]

www.examrace.com

(c) The equivalent resistance of the following circuit diagram is 4.
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(d) An electric heater is rated 1000W-200V. Calculate: . - / |
(i) the resistance of the heating element. \ y J
(ii) the current flowing through it. [ﬂ F r'

L il |
(e) (i) Give two characteristic properties of copper wi;;e which rjgale
it unsuitable for use as fuse wire. o ‘r._ r
(ii) Name the material which is use.d ai: fuse tirfe?"-._ [2]
1
: it

.
Question 4. .
(a) The figure below shows an electromagnet.
(i) What will be the polarityfat the epd X
th of the electromagnet

(ii) Suggest a way by which the stren

referred to in the question, may be in ed. [2]
4.
(N A oS o -

4 o

S L]

'(b) . }Why do pieces of ice added to a drink cool it much faster than
- icecold water added to it ? [2]
(c) g of water at 60°C is poured into a vessel containing 50 g of
r - ater at 20°C. The final temperature recorded is 30°C.
g Calculate the thermal capacity of the vessel. (Take specific heat
& apacity of water as 4.2 J g'°C™). [2]
(d) Give two important precautions that should be taken while
handling radioactive materials. [2]
-
(e)F (i) What is the name given to atoms of a substance which have

. . 5
the same atomic number but different mass numbers? WWW.examrace.com

(ii) What is the difference in the atomic structure of such



SECTION-II (40 Marks)
(Attempt any four questions from this section)

Question 5. E
(a) 6.4 k] of energy causes a displacement of 64 m in a body,in, th& /
direction of force in 2.5 seconds. Calculate (i) the forcetapplied
(ii) power in horse power (hp). (Take 1 hp= 746 W). [
L il |
(b) A pulley system comprises two pulleys, one fixedilaisd the othef
movable. <2\ rr
(i) Draw a labelled diagram of the'arrangemen and“show
clearly the directions of all the for e:a%ﬁ[ng on it. ‘
(ii) What change can be mad the movable pulley of this
system to increase the mechanical @advantage of the system?

[3]

(c) An object of mass ‘m’ is allowed to fallfreely from point A as

shown in the figure. Calculate the tot mech‘?ﬂcal energy of
the object at:

(i) Point A (& P (iii) Poin‘tC
Jh

(iv) State th ich is verified by your calculations in parts
(i). (ii) and.‘ul [4]
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Question 6.
1-

(a) How does the value of angle of deviation produced by a prism change with

www.examrace.com
an increase in the :
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(i)  wave-length of incident of light ? [3]
(b) (1) Copy and complete the diagram to show the formation of the image
of the object AB.
(i)  What is the name given to x ? (3] 1 «
¢
\} { »
i T . L] / -'r v |
X 5 .
il
Fal - A
( i, F
)|
B E |
x! [ X

(©) (1) The diagram below shiﬁzi; ray of white!ight PQ coming from an object
P and incident on e jrface of a thick glass plane mirror. Copy the
diagram and coﬂet t to show the fofmation of three images of the
object P as fo by the mirror.

< :{ p
{ \\g .

;A o e O A R I

D
W
( (i1) \j’huch image will be the brightest image ? [4]

Qu'!‘sron 7.

(a) (1) What is the principle on which sonar is based ? www.examrace.com
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a reflecting surface so that he can hear a distance echo. (Take speed of

sound in air = 350 ms™.) [3]
(b) (1) Name the characteristic of sound which enables a person to differentiate
between two sounds with equal loudness but having different frequencies;
(1))  Define the characteristic named by you in (1). 5
(ii1))  Name the characteristic of sound which enables a person to differenti!:['e .

between two sounds of the same loudness and frequency but p{Oduc'e'd b )

i
different instruments. [?—, h r,
(©) (1) A person is tuning his radio set to particular station. What iS'the 3er§0h
trying to do to tune it ? <
(i)  Name the phenomenon involved in tu1%1ng the radigfset.# | F
(i11)  Define the phenomenon named by you.an ﬂq.t:t (11). { [4]
! ’ ]
Question 8.

(a) (1) State ohm’s Law.
(i)  Diagrammatically illustrate how you w@uldfconnect a key, a battery, a
voltmeter, an ammeter, an unknown resisgance R and a rheostat so that it
can be used to verify the above law. [3]

2 S 0 s
(b) (1) Draw a neat and labeled diagram to show! the structure of an a.c. generator.
(i1) State the energy, covglsion taking place'in the generator when it is

working. j [3]

(©) (1) The diagra (a) and (b) given below are of a plug and a socket with
arrow?marged as 1,2,3 and 4, 5, 6 respectively on them. Identify and
wrlte ve (I‘) Neutral (N) and Earth (E) against the correct number.

J } ‘r :
1 s
5 6
L] ¥
> 3
(a) Plug ' (b} Socket
(1) Calculate the electrical energy consumed when a bulb of 40 W is used for
- ’ 12.5 hours everyday for 30 days. [4]

Question 9. WWW.examrace.com
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\!) c ricadt CapatCily Ul 4 DOUy 15 oU J C .
(i) The specific latent heat of fusion of ice is 336000 J kg™.

(iii)  The specific heat capacity of copper is 0.4 J g* °C™™, [3]
(b) 0] What is the principle of method of mixtures?
(i) Name the law on which this principle is based? [3]
]
(c) O] Calculate the amount of ice which is required to cool 150 g S

water contained in a vessel of mass 100 g at 30°C, such that *
the final temperature of the mixture is 5 °C. (Take sgecifit'hea/' |
capacity of material of vessel as 0.4 J g'! °C™?, specific/latent .
heat of fusion of ice = 336 J g™}, specific heat capaity of water
=4,2)gt°Cct) - [4]

\ y ¢
1 f- F

-

Question 10. \ ( .
(a) (i) What is meant by free electrons? S 4 |
(i) Why are they generally not abl leave the metallic surface?
(iii)  Suggest one way by which thege electronscould be made to leave the

metal surface. [3]

(b) In a cathode ray tube why is the : ;
(i) Filament made of tungsten {
-strontium?

(i) Cathode plate coated with oxide of bari
(i)  Thick glass screen co&(with barium flatinocyanide? [3]

(c) A nucleus QX emits aaﬁ}particle followed by ~ emission, thereafter it

emits two {3 particle rm Xs,

0] Copy _Qnd'!cfgmplete the values of A and Z for X5 :
| A -a 28 e
( T‘“_‘zx Xpy——— " X3
(i) (i.lt of alpha () beta (3) and gamma (~) radiations :

. Which radiation is the most penetrating ?
- 3 (|L)\\Which radiations are negatively charged? [4]

www.examrace.com
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SECTIQItI (40 MARKS)

(Attempt 1I élesfion from this section)
i

)
-
5 e
Answer 1. < E \
(a) “() Ap=A(niv) (i) Ap=mAv
(b) < i(i) Velocity ratio.
\)\QVeIocity ratio is the ratio of velocity of effort to the
locity of load.
¥ (CF I unit of energy - Joule
-
r

1eV = 1.6 x 10" Joule
d) (i) Light energy to electrical energy.
(ii) Electrical energy to magnetic energy.

(e r m= 5 kg, v=10m/sec.
1 2
ke, 2™MY1 s« 10? 2 WWW.examrace.com
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Answer 2.

(a) ‘&

RS :
. . 26-5"
|5 sin42 a1
i =T ginr \4/‘\‘%5
¥ r= 26:5° P
. _ 4’2\
(b) Conditions necessary for total ifernal réflection to'tdke place
are:

(i) Angle of incidence must greater than critical angle for the
pair of media.
(ii) Ray should move from denser medigm to rarer medium.

(©) £
Lens Position % [ Naturg Size

Convex At F *{ P Real, Inverted Highly magnified
Concave AT inﬁn‘ty Virtual, Erect Diminished to a point
(d) (i) It is becdUse white light is made up of seven colours or

wavelerqg hs. On passing white light through a prism, a
spectru f seven colours is seen i.e. VIBGYOR. Hence,it is

cons(lere‘c'l to be polychromatic.
F s

A | 0
g (ii) Range of wavelength which is visible to us is 4000 A to

p 0
L __ - WO\A.
o
( (e) = 115 sec

= 1400 ms™
P W d is the depth of the sea, then
Ty
- ,o2d
t
:d=%=1400X1'5 ~1050m

-
Arrswer 3.
www.examrace.com



(a)

String instruments such as sitar is provided with no. of wires of
different thickness so that frequency of vibration could be
altered.

(b) Noise Pollution: Sound which is produced by irregular succession of

disturbances is called noise pollution , e.g grinding machine. "

()

(d)

0)

(i)

]
& "_-;

( (e)

1_g

1)
- J
l:i+ 1 ‘.'r . v
4 12 5+4x r -r"
11 1 -
5+4x 4 12 g’
- 1"-.

1 ~Y%
5+X:g ‘1(\ ( ‘f'
5+x=6 N 3

X =1Q

1000 w - 200 V
2

Als.
\ "
2
1000%:{ {
R= 400 Ans.
<A

v=IR | N

. 200 = 1Ix
I=5 amkpfl‘0 Ans.

9"
(y<Two characteristics which make Cu wire unsuitable for using
a'fuse wire are (a) low resistivity and (b) high melting point.

£

i) Material used for fuse wire — alloy of lead and tin.

i *
Yy
Answer 4.
) (i) Polarity at the end X — North pole.
> (ii) By reducing the resistance or increasing the current in
.r circuit by means of rheostat.
(b) Because ice has latent heat of fusion of 336 J and thus it takes V\W\/-6Xamrace.com

an additional heat of 336 ] from the drink than an egual mass



(c) Heat given by hot water = 40x4.2x(60-30) = 5040 ]
Heat taken by cold water = 50x4.2x(30-20) = 2100 ]
Heat taken by vessel = C'x(30-20) = 10C’ where C’ is the
thermal capacity of vessel.
If there is no loss of energy, heat given by hot water = heat taken by cold

water and vessel - h '\
5040 = 2100 + 10C’ ( .
10C" = 2940 S
C'=294)°C! A ) .
-F

(d) Two important precautions while handling radloadtlye mateﬁal!

are: .

(i) Should wear lead aprons and lead Q(‘)L\'(I g >

(ii) Should place radioactive mat aTl ick lead co‘wtamers
(e) (i) Substances which have thefsame atonjic no. but different

mass numbers are isotopes.
(ii) Such atoms have same pumber jof pgotons but different
numbers of neutrons in their nuclei.

vy

I (40 Markj)
(Attempt an Eﬁu}q

uestions from this section)

Answer 5.

(@) (i) We know < "f.
W = Fxd ( i

3 (¢
6.4x10" =Fx64 b |
F 100N v’

o 1y

64>< 10

._‘:
2560watt ')
6 watt = 1hp

2$0rwatt g/ 1x 25660 =3.43hp

www.examrace.com

(b) (i)
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(il)  M.A. of the system can be increaged by reduding the friction in the
pulley bearings and reducing thg'weight of the movable/pulley.

(d) (i) At point A
Velocity =0
Potential energy = mg(x+y) f

(i1) At point B

Velocity acqulr&j‘ = \J0+2gx

PE = mgy

_*in,xggx g

F

Knetic energy =0 r
Total mechanical energy ;P? = mg(x+y) |

Total mechanical _en%:l‘gy = PE +KE = mgy + mgx = mg(x+y)
(iii) At point C
r . o elocity acquired ,v = {/0+2g(x+Y)
- PE~mgx0=0

KE = 5mx2g(x+ y)=mg(x+Yy)
«:., ¥ Total mechanical energy = PE +KE = 0 + mg(x+y) = mg(x+y)

(iv) Cal%lations in part (i), (ii), (iii) verified the law of conservation of
mechaniCal energy.

Anliw?; 6.

www.examrace.com



(al (1) (1) As wavelength increases angle of

deviation decreases.

T
&
1"'«-._,"//
4
[ — <« R
(hy (i) {11} Mame of X is focus. ( o | \
-
\) ’
w-r |
J L |

fey (i i11) Second image will be the hrighmst.‘.

P&

= B
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P
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(a) 0] Sonar is based on the principle of echo.
(i) To hear e distinctly, the minimum time travel between the wave
sent afld wave received after reflection must be t= 0.1 s.

¢ eedofsau!1dV=2—td

Answer 7.
-

Y4
- 4 4.1
L . .1
inimum dis tan ce, d=%=17.5m
.(:p) ¥ (i) Pitch enables a person to differentiate b/w two sounds with equal

L

Iqudness but having different frequencies.
(i) Pitch : It is that characteristic of sound which depends on its frequency
d by which a grave sound can be distinguished from a shrill sound.
(iii) +Quality of the sound enables a person to differentiate between two
sounds of same loudness and frequency but produced by different
r instruments.

Y

(c) (i) To tune a particular radio station in a radio set, the person Www.examrace.com

produces vibrations in the electrical circuit of his set (containing an



waves transmitted from that particular radio station (by changing the
capacity of condenser).

(ii) Phenomenon involved in tuning the radio set is electrical
resonance.

(iii) Resonance : If external applied frequencies matches up with th‘e&
natural frequency of the body then the amplitude of vibration "
increases tremendously. This is known as resonance. £ /

A L]

F
(a) 0] Ohm’s Law : If physical conditions of the conductor remaihs the same
and temperature is constant then potential differentelacross the"
conductor is directly proportional to the current fl vgig’g'_in it. THis is
known as Ohm'’s law. " & (Q 2
- !

Answer 8. r

(11)

Cell Key

LOAD

BRUSHES

c c,

i :
b - SLIP RINGS
-
r
(i) nergy conversion is mechanical energy to electrical energy.
(c)» (i) Plug 1 - Earth Socket 4 — Earth
r 2 — Neutral 6 — Live

3 — Live 5 — Neutral www.examrace.com



= 15000 watt-hour.

Answer 9.

(a) (i) Heat capacity of a body is 50 1/°C — It means 50 joule of

heat energy is required to raise the temperature by 1°C.
(i) Amount of heat required to melt 1kg of ice at 0°C without LY
change in its temperature is 336000 J. "’
(iii) 0.4 ] of heat is required to raise the temperature of 1g of _ / |
L]

|

copper by 1°C. A )
(b) () Principle of method of mixtures [ -
— Heat given by hot body = Heat taken by cold bo(;/ r
(i) Law of conservation of energy. - X |
4
1 4
(c)  Given : 150 g cold water at 30°C e 2% r

100 g of vessel at 30°C . & (
-

W

Heat given = Heat#aken # |
150 x 4.2 x (30-5) + 100 x 0.4 x (30-3) = m x 336 + m x 4.2 x (5-0)
15750 +/1000 = 357
=46.91¢

Answer 10. ‘ /

(a)

() Free electron : EIectrbﬁ i&the outer m<1st shell leave their individual
atom and are thus free t@ mdve inside the solid such that they remain within
the boundary of the S(‘lid remain a part of the solid as a whole. They are
called free electrons. ¥ A

-
(i) They aregnot able to leave the metallic surface because they do not
have sufficieat Kinetic energy to overcome the force of attraction of positive
ions and IeavitHe“hwetaI surface.

(iii) I we p?ovidt the energy from outside by heating the metal surface
thenﬂre electrons acquire sufficient kinetic energy and leave the surface.

(i‘) b se it has very high melting point.
(i) toffedlice its work function.
(iii) be€ause it is a fluorescent material and the electron beam on striking

H —Q A-4 -
(0 Z ' 72-2%4 r 720X » 2 X
(i) is most penetrating.

(iii) Beta particles are negatively charged.

www.examrace.com





