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Speed of sound in a gas (V) is given by V = ¥y T/m Where; p - a dimensionless
constant m- mass T- absolute temperature, Units of Kyis; _
(1 kgm’s*K!’ (21 kg'miskK (1) Kgms'k

(47 kgm's’ (5) kpm's"K

The physical guantity implied by the relation Fvia? (where; V- velocity a —ncoeleration

F- force) is;

(1) Energy (2) Power 31 Angular mamenium
4 Lincar (5) Torque
momentum

A projectile having a time of flight 25 would reach o maximum height of;
(11 40m {23 3bm (1) 20m {4) 10m (53 3m

Two particles my and m; {m= mz) which were imitially at rest at separation r attracts
each ather according to inverse square law. Which of the following statements is true
about their cnetre of mass (COM)?

{17 COM maves bowards imy at unifonm velocity,

(21 COM maves towards meat uniform velocity.

(3} COM doesn’t move,

(4) COM moves towards my at uniform acceleration

(51 COM moves towards meal uniform acceleration

1.24 current flows across al0™ m® ¢ross section of a conductor having free electron
density 5%10%m™ . (Charge of an electron 1.6 x107"C)The drift velocity of electrons is;
(1 L5 =107 ms” 2y 1.5x10" ms' Ay 1.5%10" ms’

4 15 =10 ms” (5) 1.5 %10°% ms”

Two massesmandma, attached at the ends of a spring, placed on a smooth harizontal
table. When maacquires an acceleration ‘a’ due 10 a horizontal force *F” acting on it. the
acceleration of my at the same instance is;

ff= miya F=rmgzd
1) s (2) —=— (3}

iy iy Mg iy

£

F=mr
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Two metal wires A and B, made of the same material weigh 12g and 18g respectively
The ratip betweei their lengths is 3 ¢ 4. The ratio between their resistance(R. - Ra) is;

o e & B (23 4:3 (3 9:18 (4) 1827 (5) 2:9

A layer ofoil (t |.5Msm ) of thickness 107" mis applied between a plate of area . Im’
and o planar surface. The plate slides on the planar surface at | mims constant speed, The

carresponding force applied is;
) 1AM 2) 15N 1 150N a4y 100N 51 50N

Speed of @ certain light my (of frequency 610" Hz) in vacuuim i3 S [V P [

speed (V) and frequency () in a medium of refractive index 2.5 ara;

S 5 T
(1y | 1L5=10° 12 x10"

@ | 15510 exl0t
@) | 2= 610" P

@ 150 = ENE

(5) |3 <I0° ] 12 %10

Prism angle was found to be 6 using the spectrometer configuration shown here, which
read the position of the telescope T, = 68" 12", The reading at position T; is;

(1 1R
(13 218M2
(3y 288M2
{4y 248%12
(s7 308M2

A circular loop of wire having a single turn is then folded to make three s within the
available length. The same current &5 sent through the wire in both situations. The
magnetic flux density at the centre of the loop in situation | and 2 are

B and Barespectively, The ratioB / Bzis equal 1o

{3 9 &
a0 @
(21 5 (5) 1
(3 3
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Equivilent resistance between A and B:
(10 @) in (3] 741 () 501 (5 2n

(13 A uniform sphere of mass m is attached 1o a string at is”

circumference, which is ticd to & rough wall from the

opposite end as shown here. The sphere in contact with the

wall is if equilibrium, while the string is an @ angle

\-__ inclined to the wall. g- coefficient of friction between the
sphere and the wall. Which of the following gives the
tension of the string?

{13 mg —u mg sina (7 "THF;HR]“H e (3) mg+ pu mg sin o
(4 ——2-__ (5) T

focos a+sin o Hilne+casa

(14} The variation of torque (r) applicd on an object of moment of inertia Wkem® which was

at rest is shown here, Angular velocity of the object after 305 (in rads™):

T 1 Mim ik
L

: . Hmeis)

20 +

Angular velocity of the object after 30s {in rads™);

(1) 20 (2} 40 (3} 60 {4) EO (31 100

(15 A rock of mass 1.1kg is tied to an Aluminum string (of length Im and of diameter
0.4mm) which is suspended vertically from the fixed end. Now the rock is rotated ina
harizontal plane, as the string 15 inclined 60" with the vertical. Young's modulus for

AL=T7 #10Nm™, The extension of the length of the string is:

{1} 6.235mm {2) 2.5mm (3) 0.625mm {4) 0.25mm {51 3.125mm

3



(61 An electron of an atom emits radiation of wavelength A and velocity © when jumping

feom its” existing energy state Ea a higher energy statel; Which of the following

relationships is correet?

(1} 1=

4] A==

L7}

A is Im long elosed tube while B is 2m long open fube, Both resenate at their

ey —Ey )
i
hi

&y —ip

2 = v, — I =
(2} A =h{E;—E;) (3) 4 T
L & -Hae
(Ayudes _IT
A Im

[
O—

—

2m
a-hl

harmonic. D is a detector which is moving away from the tubes. Which of the following
relation/s is/ are correct? V —speed of sound in air.

| Speed of D (in terms of V) | frequency as detected by D
| -a) v/ 3 fundamental tone of A
b} 2V 3 fundamental 1one of B
) AV /5 fundamental oneof A
d) 4 /5 fundamental tone of B
(17 aonly (2} bonly (3} ¢only

{4) aandconly

®y A uniform rod of mass ‘m’ is hinged to the wall at
one of its* ends. The rod i35 heid in equilibrium by a
string (tied to the wall) from its’ opposite end 8= 60,

a ' o 1 .
Tension of the string is -ég, By is equal to;

(1 15"

() 30"

{5y bandconly

(3) 45" {4) 60" (5 75"
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Shown here is the variation of apparent weight with

the depth submerged () for an object of rectangular Apparent weight

eross section when immersed in three different liquids
8, b, ¢. Which is the comect ascending order of their

densities?

{lya<b<g (2} a=
(3pb=c<a M e<
[Sye=a<h

B o
b=<a

Which of the following accurately describe the image formed by o virtual ohject plced

infrontof the convex lens at a distance
(1} Upright, virtual , diminished

greater than 2F on its' principal axis??

(2) inverted, real , same size as the object

(33 upright, real , diminished
{(4) inverted, virtual, diminished
(5} inverted, real , mapnified

Q.ip

dov_ |
The circuit set up produces a wariable potential | [}
difference between P and Q using the slidingkey P. ¢=0 T é ki
The range of potential difference obtained between
P amd C);
(1) -25V 2y O- 10V (3} O 15V
(4) 035V (5y O-43V

Two waves A and B of equal
wavelength  Atravel  towards  right
starling from the same phase. Though
wave A 45 being  reflected by 4
surfaces, it travels towards the initial
direction in the end. To make ihe
waves A and B travel in opposite
phases in the end the minimum value
that L should take in terms of 4 is:

(1) 0.5 (2) 0.13

Wave a I
L.
IL
LT
Wave B i E
(3) 0.75 4y 0.4 {5) 0.6



(23 Which of the following statement/s is are true aboul 4 identical particles pliced al 3
different configurations shown here?

a) Gravitational force on the particle at the cente
of the circle is maximum in <. /4'
b} Gravitational potential of the system is
1]

Es LT 1.

) Gravitational force on the particle al the -—
] i s, . i i £
contre of the circle s minimmm m o =
d) Gravitational potential of the sysicim 15
prinimue in b
{1l aandb (21 bande {3} ¢ andd

{4) ‘a,bandc (5] Alla,boed

(24} Which of the following possible experimental érrors argé None effective in an experiment
10 determine latent heat of vaporization of steam by sending steam into water contained
in a calorimeter”?

) heat loss 1o the surrounding during the experiment.
bl heat loss due to the addition of wet steam.
¢} evaporation of water in the ealorimeter.

d) a fraction of steam being condensed in siche the steam trap

(1) & c,d (2) a.d (3 a b {4} a; b, ¢ {5y aliab cd

(25)  Electromagnetic radiation of frequency f and
intensity | Incidents on a photo eathode, which 4
results a photo current (). ¥ is the potential
supplied to the photocell. Shown here is the
variation of iwith V. Given in broken lings is
the {~ V wvariation when the intensity of the 77"
light is doubled at the same frequency f Which 1

af the given graphs shows the gorrect
variation?.
{11 A (2) B 3y C 4 D 5y E
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A velicle travels at uniform speed ¥ on a rod in the hills: climbing peeks and sloping
down troughs each of radius K. The driver of the vehicle feel weightless most probably;

(1) al the peak whenV {,’"EF
(2 atthe foot whenV </ gk

(31 moving down the slope atV'= /g R /;t\ / \

{41 ot the foot when ¥ = gft
{51 atthe pcak when ¥ =/ gh

A shunt of resistance 201 is connected across a galvancmeter of internal resistance Y811
ly — total current entering the galvanometer system | — current lowing through the

galvanometer. The ratio [/l; i5 equal 1o;

i i L o 1
i 3 @ 3 3 ) o &
A closed eyelic thermodynamic process for a gas s Y 4.-

shown here. From ¢ to b 400 of heat energy 15
removed from the gas. From b to a 130J of heat

energy is removed from the gas and work of B0J is

h
done on the gas. From 4 to c 400) of heat energy is i
supplied to the gas. Work done by the gas from a to
i}
(1 490) (71 310 (3 150 {4y 410J (5} 450)

A DC motor operated at 200% draws 5A current al the start. Later, during the
functioning, it only draws 3A current. The back e.m.f generated in the motor;

(1) 200 %3V (2) 200 x 2V () 200 %3V
(4) znu::%v (5) 200V

ABCD is a circular conducting wire of
centre 0. A cell is connecied across A-C
ADC = 60 | Magnetic flux densities at the
centre (O, due w0 the currénts (Towing

theough the routes ABC and ADC are B and

Birespectively, The ratio B,/Bas equal to;

(1 5 @) X3 6 (4) | 5 =
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Frand Frure two Nsh ot the bottom of a tank filled sith
water upto B0cm depth. C is the critical angle for water
air interface. Fycan directly see Faand also o the image Bl

ofls vertically right above the water level in @ir. The

height above the water surface level 1o the image of I

(incm) is;

(1} & sinc () (1) 80 tan ¢
Fing

Y s A B0

The balance poinl obtained for & memre 101 (TT0F Ty
bridge sat up having 10flresistor and a [3 M
‘ X

parallel  combination of 40and (X{1)

unknown resistor is obiained at 23cm. X is

equal to; 1%"’“
(1} 4001 (2 5011 (i) 60Q 4} 1006k (5) 12041
AB is a straight long conductor carrying 20A B . LES &
current through it. CDFG is a rectanpgular
M ing | r 20 9
conducting foop of area 20¢m = Scm passing =l 1 e R
10A current through it CG and AB is paraliely
separated by lom. Force by AB on the lenl g :
- [ "

rectangular conducting loop is; A :}h[‘—d—— . ¥
(g = 4 % 107" Hm™)

(13 3.6 = 107N towards left (2} 7.2 % 107N towards right

(3) 3.6 x 10°*N towards right (4 7.2 % 107N towards left

(5) 1.8 = 10°'N towards right
Which of the following statement/s isfare true about a compound imicroscope?
n) Image by the ohjective is formed on the cross wires at the narmal adjustment.
by Linear magnification of the eve piece increases as the focal length of the eve

picce INCreases,
c) A short sighted person should shift the eye piece tlowards him to see a clear

image from the compound microscope at its' normal adjustment,

{1y aonly (2) bonly (3} conly
(4} aandconly (5 allabc
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The balance length obtained (from potentiometer) for a cell of ..t 13Y is 6hem. The
potential drop across the Lm Tull length of the potentiometer wire i5;

(1y 0.5V (1 IV i I () 25V (5) 175V

Two charged particles A and B of masses maand my respectively: are moving on the
same plane at velocities  wgand vg, perpendicular o a unitorm magnetic teld their

following expressions is true?

" 8RN
(1) mga bg=mp v R ]
) ]
(2)  my u<mp vy s ;’r:\.b :
(3} mp mpg and ty > Uy o w'eow b
" 8§ @ IB' L}

(4} ma=mgand vy =vg
|:5]' |“|l. U‘-‘: LT UH

A loop of wire of the given shape 15 moved at uniform ¥

speed perpendicular to the uniform magnetic field, The e 0 '1"'-""-'2
' B B B B ]

variation of induced em.f. across the loop (E) with ,4\]: heseued

distance {r) is correctly depicted in; L : : :

L 2

-|||:| e

(8]

L

()B4 (3 E
= i N s I "
f r |"-|_r'T L ’

L3R

S "oty
7 =S I

{a) (b

a) A carl with a pendulum fixed on top is moving al unifarm speed ¥, towards a

woinden block.
b}  The cart hits the wooden block and get stuck to it, as the pendulum showed
60" inclination 1o the vertical. The length of the pendulum string is 1.6m. V is
eual to;
(13 2ms’ (2} 2.4ms" (3) 3ms’ ) 3.6ms’ {5y dms"



(3% The two shells S and 5 contains charges O S
and20) . Flux through 5is0 and throughS;isg;. pJ! 2
When o medium of diglectric constant 5 is @1‘"‘
inserted Into S, the flux through it 8, became 95,
g4~ permitivity of free space. Which of the ]
following accurately gives the ratio @, /@;and@s.
i (2) (3) (4) T
= e T | g 1 1 [ R
@ 3 3 2 i
& | < 50 T [ T
' SEy €0 SEg 5&g BEp
(a9 qand qacharges are placed at the points of a : g A
rectangle of length [5cm and breadth Sem.
: 2l ipm
qi= = 3gc, qp=12pe . 1fdme= 9 % [0"Nm’c
Electrostatic potential at infinity is zero. Which of B £ 42

the following statement's is' are truc?
a) When carrying a charge of +3pc from B 1o A along the straight path BA, 3J of
work is done.
by Electrostatic potential encrgy of the system increase once the charge is carricd.
¢} The amount of work done in carrying the charge along the BA diagonal is preater
than the amount of work done in carrying the charge from B to A along the sides
of the rectangle,

(1) aonly (2} bonly {3) a,b
(d) b, ¢ {5) a, b e

i1y A umiform rod of length 0.6m and moment of inertin
ﬂ_llkgmjnhﬂm the axis of rotation, hits and get stuck Lo 8 rotation
ball of clay of mass 0.2kg at its* vertical position, While . ,,;:.rs?ﬁg

2 arads”| | axis of

rofating  at 2 4rads ' angular  velocity, as shown  here,
Angular velacity of the system after collision is;



(1 1.2rads” 21 1.5rads’ (39 1.8rads”
(4) 2.0rads’’ (5) 2.1rads”

@2y A hollow sphere and a hollow cube (with thin walls and equal areas of surface, made of
the same material) are filled with hot water and placed in 8 conslant temperalure ROt
Temperature of the room is & few degree less than the temperature of water, Which of
the following statement/s is / are rue?

a) rate of heat loss from the sphere is greater than that from the cube,
b) rate of heat loss from the sphere is fess than that from the cube.
¢} rate of temperature loss fram the sphere is lass than that from the cube,

d} rates of heat loss from both objects are equal.

(1) a,c {2) b (1) a,d (4) b, d (§)e,d

31 The two zener dicdes connected in the circwil are i : l

used as voltage stabilizers. Zener voltage for the v 5|ﬂ|

dicdes areV, = 10V and the maximum current for

the  diodes . = 200mA. ey 3
20k12 (the most suitable value for)Rs would be;
{1) 100 2y 2011 {3) 4001 (4) 5011 {51 10061

[ (00K 0

|0k 01 +0V

{44}

¥

=10

In the amplifying circuit shown here, the current |)is equal o]
{13 0.1A (2) 0.2A (3) 0.1mA (4} Ima {5} 10mA

(451 ABC is an isosceles rectangular prism. A pin P-l:lﬁ}s placed infront of AB face of the
Es <

/e

prism. Which of the following statement/s isfare true?
a) A laterally inverted image of PQ) is observed fromE,
b) The image ohserved from E is real.

¢} An image is not observed when looked from E;

(1} aonly {2) b only {3) conly E,
{4} a, bonly {3 alla, b e



Height of Mereury column in a baramcler s T0¢m due to some air been escaped into the

()
| Dem long space above Hp.
Now the He tube of the barometer is pushed down & little into the dish of Hg. Then the
licight of space above Hg in the tube became Bem for the height of the He column in the
wibe 67cm, The true value of the atmospheric pressure s,
(1) 745 emt g (3} Them Hyg (3} 75.5 cmig
(43 76 emHyg {3} T6.5 cmfy
@7 Which aof the following combination is not valid for an 5-R Aip flop?
ns=n0,rR=0 M i=1.R=0 HE=001f=1
4 5=1,R=1 {5) Mane of the above
j4%) A horizontal circular loop of wire (of mdius 2em) weighing 5.4x% 10" Wrequired

14.2 % 10 Mforce to be raised from a liquid surface. Surface tension of the liquid on
which the wire had been placed is;

(y 178 %107 (@) 2.5 % 10¢ {3 3.5 % 107 (4) 4.5 % 107 (5 7% 10°

(49 v, _4;«". o 1 ""“~,,ﬂ Two stars of masses m and M at separation d are
Pt el rotating in circular orbits at time period T aboul
AL R s Vol their centre of mass. (- universal gravitational

b\. Jf‘? 7 constant, T is correctly expressed in ;

PRI, | i g _ 4wl kR drtdM
[‘l} re= G{M -+ (2) At GEMEm) (3) J Gistem?)
was o edtd¥m et
LR G(M4m?} (5 = twm

507 When the rotating plane of the armature of o current generator aligns paraliel o the
magnetic field,

1y the magnetic flux linked with the armature and its' electramotive force ane: Zero,

7y the magnetic flux linked with the armature is zero bt the induced e.m.f is maximum,

1) the mapgnetic Mux linked with the armature is maximum but the induced e.m.f s
minigum.

4} the magnetic Mux linked with the armature and induced e.m.f both are at their maxima.

53 the magnetic flux linked with the armature and induced e.m.f both are at moderate vilues.
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Gravitational field intensity g = 10Nkg
Part A = Structu Essay

< Answer all 4 questions on this paper itsclf,

(1) {a) A mass M connected to spring of spring & constant K

oscillates at amplitude A on a smooth horizontal

table. The spring of negligible mass is ripidly fixed at b M

P, When M passes the equilibrium position a small
1

*m" mass is placed on it (The friction between m and
M is sufficient to give ‘m’ the velocity of M) Now the

system oscillates simple harmonically.

(i} Obtain an expression for the velocity of M as it passes the equilibrium position (V)
interms of M, A and K.

(ii) Obtain an expression for the veloeity of the system (after m placed on M) as it passes the

equilibrium position, interms of M, m and V.

(iii} Obtain an expression for the amplitude of the system interms of A, M and m,

(iv) harmonically Would the mechanical energy of the system reduce” Explain.,



{by Now M and the spring is used in an experiment to determing the coetficient of dynamic
friction (g ) between the rough surface and M, A light inexiensible swing connected o M
runsg over g smooth pulley at the end af the rough honeontal surface and its" free end is
connected 1o a light scale pan while the spring 15 tied to a fixed support
The spring is not undéer tension for the situation

shown here.

When a mass m s placed on the scale pan, the pan |-ocoeo g
shifts its' position an x distance down. Accordingly ———— ﬂ
M oo moves an £ distence and the extension of the !
spring becomes x. ‘m

M
{iy Obtain an equation for the variation of x with * based on the Work-Energy principle.
A

Shown below is a se1 of readings obtained in the above experiment.

i_’fjl i) 3! If the temperature of water remained steady at 70'C {insiead of 60°C), what is the

power out put from the flames? }

m (g) ‘ 630 700 750 800 RS0
Xfem) | 90 18.0 27.0 15.0 44.0)
(i1} Plot the graph of x Vs m,
T




{iv) Find the gradient of the graph.

(v} Find the intercept of the graph,

(vi) TfM = 70g calculale g

{2) Sonometer and a vibrating tunning fork are used o determine the variation of fundamental

resonance length of a wire with the tension of the wire ().

(i} What is the reason for using a hollow wooden box in the sopometer?

(ii} Explain briefly how you would [ind the fundamental resonance length of the wire for

different values of its” tension.

(iii} Writec down an equation for the frequency of the tunning fork (1) for which a 1" length of

the siring resonates al its” fundamental when ‘M’ mass is aitached at the free end of the

atring whose linear density 18 ‘m’.

(iv) Gradient of the Graph of / Vs VM obtained from a similar experiment was E—'r" mkg i

Find the mass per unit length of the wire if f =512 He.



(v} The result obtained in (iv) above can be used to find the density of the string material

What 15 the additional measurément vou may need in this regard’}

What is the measuring instrument vou should use 1o take that measurement?

(vi) Write down an expression for the density of the steing material interms of ‘'m” and the
above measurement.

{vii) Some musical instruments produces musical notes by means of stanonary waves along a
set of stretched strings, either of varyving diameter or density, Explain. how these string

instruments produce difTerent musical notes based on the above phenomenan.

(3) (i1  Show the direction of heat flow through the rods 2) and b) using lines ending with armow
heads.
(&)
cald hat

T G N G T
hat

cold

{h)

{11} _—

Flames T
Wall of the bailer
layer of air



b

c)

di

e)

In an experiment to determine the thermal conductivity of the material from
which & bailer is: made:; 2ke of water in the botler which was imitially at the room
temperaiure was heated by a flame of temperature 200°C. Temperature of water
raised 10 60°C from room lemperature 0% within 5 minutes and then remained
constant. Specific heat capacity of water 40Nk g," K

a) Thickness of the laver of air =—; Sketch the variation of temperature @ with 1.

(Ignore the heat loss to the surrounding along the length )

2 T

]

Explain why the temperature of water remained sieady afier being increased to 60°C,

Work out the rate of heat absorption by water.

What s the commesponding power delivered by the flames?

Write down an expression for the temperature of air in contact with the wall of the

bailer (8) interms of A (area of the wall of the boiler) and K (thermal conductivity of

air)



I Write down an expression foi Ka {thermal condugtivity of the matesal from which

the hoiler is made of ) only in terms being intraduced above,

1) . ST

{4) |'!1..'-Jrr. Hht:mt; lwu coils of wire ﬂ and B (Iacn:d ::mmu.lh cl-u.-:x.r to each other in air. Coil A s
connected lo a centre zero palvanometer and a switch 8, while coil B is connected 1o g baitery

and a switch Sa.

A B

ORI —

B 2 l,_||.

5 “\,‘\ 5
Galvanometer

D*-J You have to cary oul the following experimenis independent of each other. Chonse

and underline the expected reading from the galvanometer for cach experiment.

- -Erptrim ent Galvanometer reading _|
(i)  First switch S, is closed; And then | a) Zero =
switch 8: is opened and closed b} a constant value which is not zero
repeatedly. c) keeps changing (oscillates either side)
(if)  First 8; is closed and then 5, is a) Zern
closed b) aconstant value which is not zero
a) Zer
(ili)  First S; is closed; and then 8, is : - ot
b) a constant value which is not zero
closed and opened repeatedly. . . i .
|u}| keeps changing (oscillates either side) |

b) Batiery connected to coil B is now replaced with an allermating potential supply having
variable frequency, Now both 8, and S are closed. Explain giving reasons the variation

ol the Galvanometer deflection when the frequency of the variahle supply becomes,

{il 2Hz

(i) 2K Hz ...



sheets of paper
‘[ Larminated soft iom

A G,

audible frequency / 't.ﬂthﬂdl" ray
Benerator Copper wire Copper wire oscilloscope
with 60 tums with 120 turms

Shaton
Show here is a circuit arrangement for a transtormer. Audible frequency generator s

given a sinusoidal input of Vrm.s = 7V,

{i) Furst the papers arc removed and the two C shapei] laminated soft iron cores are pushed
towards each other. Then switch 5 15 elosed. Work oul the maximum potential difference
{(+)and (-} (peak to peak voltage difference). Clearly state your assumptions.

(i) Now the papers are replaced between the two soft iron cores and a 1000 resistor is
connected across the CRO. Maximuam {{+) and (-)} polential difference is measured from

the CRO wath the no. of sheets inserted within the 2 sall iron cores.

No. of sheets within the (+) and {-) maximum 5
Power delivered (W)
two soft iron cores potential difference
: T |
3 |2 =
= - o

Wark out the power delivered to the resistor for each case and complete the table,



(il Why soft iron is used as the core of a vansformer?

(i) Why laminated soft ivon plates are used in the core ?

{v) Give 2 reasons for the power loss occurring in a transformer.




«  Answer any four questions.

{3

tea leaves
i R=150cm | 4. I )

\ "‘\ *+— filter

4———  rubber helt

r=3cm

Electric motor
Shown here is 8 set up used to separate and categorise tea leaves. Tea dust is filtered, when the

filter moves side ways (towards left and right continuously) in a horizontal plane, by the rotation
of the wheel (of radius 150cm) on a vertical planc about a horizontal axis.

a) (i) The motor which was rotating al constant rate 2400pm came to 1 rest in 40s due o
power fatlure. What is the angular deceleration of the motor?
(i} What is the reason for the motor rotating at a constant angular velocity before the
power failure?
(i) What.is the power required to rotate the motor at this constant angular velocity T

) (i) What is the tangential speed at the edge (circumference) of the maotor, rotating at the

above constant rate?

(i) What is the corresponding angular velocity of the wheel?

(i) What is the oscillating frequency of the filter?

(v} What is the oscillating amplitude of the filter?

(v} What is the maximum acceleration of the filter”

{vi}  Sketch the variation of displacernent for the oscillations of the filter {x) with the
resultant force (F) acting on it.

(6] al (i) State the l:;ifg:gn::u:nlwumim used in the lens formula.
(i} A bright object is placed infront of a lens of focal length 10cm, which produces a real
image magnified =5, Find the corresponding object distance.
{iii) Now (only) the lens is moved 6em away from the object, while the object and the
screen remained at their previous positions. To obiain a real image once again, how

far, towards which direction, the screen has to be shified?



(1)

bl . A conves lens and a concave lens. each of focal lenoth 4em is positioned al Bem separation.

A vertieal finear object is placed on the principal axis al 3em distance from the convex lens.

The final image is formed a1 "x* distance from the concave lens. Work out x

(i)

(i}

ch (1]

(1)
(iif}

(iv)

(i}

(ii)

{in)

{iv]

ls the final image a) real or virwal? b upright or inverted?”
Obtaim the final image after being refracted from both lenses by constructing a ray

thagram considering 2 rays comng [rom the ohject.

What 15 the defect of vision sulfered by a person weanng speciacles with concave
lenses of power (.50

What is her natural range of vision with oul spectacles”

Another person wears spectacles having an equal power to'a combination of two
lenses of powers 421 and -0.50. What is his defect of vision!

Find his range of vision while wearing speciacles,

{ Least distance of distinct vision = 25¢m)

Give meanings of the terms tensile stress and Young s modulus.

When determining Young's modulus of a material it is common to use a specimen
(wire) which is very long and very thin. Give the reason for this.

I'he graph shown below represents the tension —extension variation for a Copper wire
of length 1.2m and cross sectional area 1.5 % 10™m®. The tension is gradually
increased from zero to a maximum value and then reduced back 1o zera.

tension | == : : =
= ! b "
(kW) "”,IUT“-I.
0.8 H
&
[l o y

P [ [

0.4 -+ -
o ..E‘.'J.
]

1 T _I.|_ e =
b e e s A e e i
T R e
&I :I il ] i Ii | o |
0 1 2 3 & 5 6 1 8
_ -3

extension 107™

a) Use the graph to find the Young's modulus for the material of the wire,
by Why is the unloading curve displaced Trom the loading curve?

€} Copy the graph on your answer script and shade the area of the graph which.

represents the energy lostas heat during the loading and unloading cyvele.

A 20m length of continuous sieel ribway line of cross sectional avea 8= 107m” is
welded into place after heating 1o a uniform emperature of 40°C
Take Young's mudu]ul:i of steel to be 2 = 10" Pa. linear expansivin of stecl
foe) = 12x 10K density of sieel = 7800kgm™
Specific heat capacity of steel = SHHke ' K.
10



(8}

Calculate for normal operating conditions of the railway line at 15°C:
a) the tensile strain
b) the tensile stress
€} the elastic strain cnergy in the Fail
d} How much heat wauld be required to return the rail to 40"C from 15%2
) Explain briefly why your answer is not the same as that of (c).

T

A conducting plate can be used store electric charge, But
: o
its electric “is at a lower value. '/____._

Conductor plate
{i} Copy the conducting plate shown here on to your answer script and show how a positive
charge can be distributed on it.

(it} Now another plate which has been earthed i brought closer 1o the charged plate, Will

this increase or decrease the potential of charged plate? Give reasons for your answer,

(ti) Copy this diagram on to your answer seript and
show the distribution of charges on the charged
plate in the presenee of the carthened plate. —~:

(iv) Electric capacity of a parallel plate capacitor can be increased by introducing a dielectric
matcrial between the plates. What is the main reason for this?
(vl A cell of e.m.f (E) connected o a capacitor ()

(Which is not charged at the beginning) is shown jl

here. When the circuit is closed through the switch, _L
charge flows through the cell. Write* down

Q charg g y _ll_c

expressions for u) energy supplied from the cell )]
energy stored in the capacitor, in terms of E and

{vi} A metal plate of ares *A° is held horizontally by

four identical springs each of spring comstan! K.

Another identical plate is held horizontally below

the first plate. The supports from which the springs

are suspended are electrically insulated. First plate

is under g potential V.

11




ab Explain why the separation between the plates decreases when the potential is
inereased 1o 'V,
. . - i

by Show that the maximum elecirostatic force between the 2 plaies - F - %r; where d

L d
— separation between the plates.
(- charge on each plate,
¢} Show that the maximum (additional} extension of each spring. when the plate is

being charged — e = g, A V2 Bied?,

(vil) Area of one plate in a parallel plate capacitor (of capacity 100pF) is 100cm’, The gap
hetween the two plates is completely [lled with a material of dielectric constant 5. When
a 30V potential difference is maintained between the two plates:
a) What is the magnitude of free charpe on the plages?
b) What is the magnitude of electric field intensity across the dielectric material?
¢] What is the magnitude of the induced charge on the surface of the dielectric
board? (g, = 9 x 10712 Fm~1)

*  Answer either part A or part B,
(9 (A) a) A source of clectro motive force (X) 15 connected to a paralle] combination of 6
identical bulbs. Internal resistance of X is 102, 0.5A current Nows through X, Potential

difference between the terminals ol X is | 20,

{i) What is the electromotive force of the

source (X)7 O t
(ii) What is the power dissipated in X in the Cde

L ,
[orm of heat” o ¢¢J @q) ¢J ¢
(iii} What is the total power delivered to the || By

circuit by X7 E}
(iv) What is the total power of the set of bulbs?

(v) What is the equivalemt resistance of the st of bulbs®

{vi) Assume point A is carthened. Copy the following axes on your answer seript and
plot the variation of potential along
A-B-C-D-E-F-G-A

12



bt Now the parallel combination of bulbs has been replaced with another siy bulbs
connected in series across A Assume the current through the circuit and the power

consumption of the set of bulbs remaing the same as shove.

— 00—

£
AR,
10 “\."/ .

(1) Swte a possible disadvaniage of usin % bulbs in series {though the encrpy

consumption remain the same)
(i) What is the power consumption when only one of the bulbs is connected across
120V potential difference? Whal is the cormesponding current through the bulb?
(iii) State a possible disadvantage of using these 6 bulbs ina parallel combination,
(tv)  When one of the six bulbs connected in series is with a broken filament, yvou can
detect the defected bulb, by connecting an ideal volimeter across each bulb (at 6
different ingtances) and obtaining the corresponding voltmeter readings. What
are the expected readings from the voltmeter when conneeted across a

funetioning bulb and the broken bulh?

(B) (i} A transistor can be biased in 3 con fipurations, out of which only one is mostly used.
a) What is that configuration? Explain the reason for this configuration being

preferred over the ather two,

b} Bias a transistor in that preferred configuration using batterics and obtain its™

(voltage / power / current) pains.

L

(1)
mog
[ g b

-

i 3

L.
=
:[é
g Lo
- t?
|
=
Far the npn transistor connected in the circuil here Vig = (L7 and DC vollage

gain = 100




a) Show that the transstor 15 saturaled when swilch A 18 closed.

by Find the potential at point D when switch A i3 open.

e} What is the potential at point E when swiiches B and C are closed
simultanecusly?

d) The above circuit is wsed in a8 modem day machinery. Consider AB.C, 10 be
inpuis. Tzbulate all the possible potential states for open and closed states.
Mention the potential at F for each state in yourtable,

e} Write down the Boolean expression considering the AB.C inputs and their
corresponding F output in your table,

gﬁ{_m‘_dd od vepaur and

(10) (A) (i)  Interms of the kinetic theory of matter explam what 15 meant hyﬂsalurntc:l vapour
pressure, (5.V.F)

(i}  Draw sketch praphs showing how the pressure P of Im” of water vapour al 20°C
(with a small amount of water present through out) will vary when;
a) the vapour is compressed isothermally to a volume of 0.2m",
b} the vapour (and water) are heated at constant volume to the boiling point of
water (100°C),
In cach case show on your graph the final vapor pressure exerted by the water
vapour, {(saturated vapour pressure at 20°C is 2. 4K Pa) atmospheric pressure =
100K Pa i
{iii) A vessel contains only water vapour at a temperature of 360K and pressure 2.1 = [0
Nm™, It may be assurmed that unsaturated vapour behaves like an ideal gas. S.V.Pat
360K = 6x10, Nm? S.V.P. at 300K =3 x 10°Nm™,
a) _If the vapour were to remain unsaturated what would be the pressure in the
vessel at 300K 7
b) What is the actual pressure at this temperature?

c) What fraction {if any) of the vapour has condensed at 300K7
{iv) An air conditioning system is required to increase the relative humidity .:.F{p,ir: of air
per second from 30% o 65%. The air temperature is 20'C. How many Kg of water are
needed by the system per hour?
S.V.P. a1 20°C = 24 KPa
R = 8.31Imol'K"

Relative molecular mass of water = 1&g

14




(B1 Figure shows a modern day X ras tube.
i

I ES

X wey s
The maximum frequency of the X rays produced. depend on the potential difference applied
ucross the X-ray tube. When an electron hits A its” energy is not completely lost due to the

emission of single X-ray photon. Afier an electron collides with the atoms of A it looses different

. o) s eteckis

tractions af its' energy due to several collisions of the atoms of A, and hence the ; 9
) ) las% i C-?“”E]-L{J_. fa Han'lr .E'nlrla-l"ﬂ}'-

decelerates. About 99% of the Kinetic energy, This systematic loss of energy from the electron,

produces a continuous spectrum of X-rays with a continuous range of wavelenpths.

L Diagram showing the
intensity of continuous
and line spectra

S

b _ Wave length

== o

The intensity of the spectrum remarkably increases for some namow wavelength ranges. The
following graph shows the variation of intensity with the wavelength of the continuous X rity
spectrum, When the potentisl difference exceeds (or equil o) 23KV a line specirum

carresponding to higher intensities is obtained in addition (o the comtinuons SpeCtrun.

X-may pholons with maximum encrgy is produced when the total kinetic energy of an electron is
completely converted into an X-ray photen. Such X-ray photons are of maximum frequency

(Tias) and of minimum wavelenpth (d,,,). In the continueus speetrum comesponding Lo 4
o

g -+ 5 [
minimum wavelength. the value of 4., depends on v, HaNe lemgihs Corr : f}?ndlﬂﬂ
; Ehﬁ\*ﬂ.c—*'e'“s s of

ime Specdrumii of higher juniensl e
ME':!I'I?L‘ used ﬂj m'u.-'.a.:jb\ deog ok A-E‘#E-ﬂd an N,
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(B} {1

(it}

{iii}

{iv)

(v)
(vi}

(vii}

fdentify the components A, B, C, [2, E, F in the expenimental set up.

What is the function of BY

The apparatus produces a continuous spectrum of X rays in a certain range of energy

with a linuted maximum value. Explain.

What is the requirement 1o be satisfied o obtain a X ray phl:lrjﬂn?pﬂl.:t:lllllﬂ. in addition

to the contintous spectrum? What factor determines the w.ewc]:;mh rAnge

corresponding 1o the line  spectrum?

State the functions of the potential supplics Py and Py

al What is the energy of accelerating electrons under potential difference BOK Y
from P; . potential supply? (Planck constant 6.6 = 107g)

b} What is the maximum encrgy of X-ray photons under the above aperating
potential supply? (Planck constant = 6.6 »107*Js)

¢)  What is the maximum frequency of X-ray thus produced?

d] Whal is the corresponding wavelength of X-rays?

What is the inverse process (o X-ray production?

(viii) A certain radioactive sample contained B.46x Id? radioactive nucler when 1is” ar:liw'l:.r

::I-Lr:w_'je
Spe e d

shawed 1.85% 10°Bg. Work out its] 0 ' g
a) decay constant

1.693

b} half life (T »==—=}

¢) time taken to bring down its” activity to 1.156 = 10°Bqg
of om elecktren = Lbxip™" (.
of light = 3 x 10" vas™! |

16 I
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