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1. The apparetus used for determination of
a Laberatory consists 0F young' 1 modulus (Y) of n

Tive wires carry a mai

[ two idonticei vert! anterlal bn tho form of & wize I
fenl wiros of tho anme maies Inj inniuuml fo n el mugpont,

\ i scale {8) o vernier seale (V3 o dined fond (W,) end n wenlo pan (1'),
(a) Drawa Inhulml diagram of this apparatus In (he spnce provided, Tem avellnble
(b) What is the purpose of havi: 18 twe wlres !n I m:' =un. (2 lines)
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Load (kg) | Average scale reading (cm) i i i i
- londing and unlerding ' ' P
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2.5 . 1.266 it
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(i) Use the above set of readings to piot o graph of eifective lond () va the corresponding
“increase in ﬁe iength of the wire (!),and find the g'r.daent .
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(il} Whet other ahc‘,i’:ionr.fl meqsuicl:i:tits would yourequire to calculeteY for the materiel, State
~appropriate njeasuring instrumerits for the above measurements.

= - Mansut:cmerﬂ | Instrpyment .
. (a) LANGE T s 0t (say) .. ML (sl :p.Lr .
B (b) .30 ..} e B (s8y) o SRRREEE i,
. |
(iii) In measuring|one of the quantitics mentioned in (ii) above a particulsr procedcre has to be
foilowed in urdcr te cbtain an accurate valus. State ihis procedure. - '(fwo flnes )

- (iv) Write down | an expressi ionfor the young's modulus (¥} of the materizl %sed in this
experiment interms of the gradient {m) of the greph and the mensurements ot and f.

Y=i.. | resbansnesnsassermsmnnsnnrsbatess
y

(e) Your:g s nwd,ulus of steel is apprommatcly twice that of £
~ aluminium. Draw rough sketches of the stress {S‘ - strain (E) -
~ curves for aluminium and steel onthe diagram given. - )
!.  The method of mmturrjs is used in the laboratory te find the specific
heat capaclty of lead in the form of lead shots. One of the major items
used in this expcnmcnt. is the calorimeter.

(a) Make a list ulé,' other important apparatus used in this éxperiment. { nwo lines)
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(b) Statethe processes by which the heat is lost in the caiorimeter.  ( two lines )
]

Outline 'brieﬂ):r the methods adopted to minimize the heat loss from the calorimeter due to
each of the above processes. (35 lines )
(d) What is the main reason to select a fixed temperature such as the boiling point of water as
e tegigind amqagimemln'm 'w-f'ﬂwﬁ%ﬁ uleasn¥ ¢ S QAR 2
(e) State prccutions that you would take when traneferiing lead shots io the calorimtter,
(3 lines) | . .
| :

(c)
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() In what way does the use of lead shots instead of !arge piecks of iead affect the value
the final temperature of the mixture ? Explain your‘answer, ‘| two lines )

(8) Cooling correction is important if the method of mixtures is ksed to determine the spec  ~
heat capacity of an insuiating materiai such as rubber. Explain why.  ( fwo lines ) '

An experimental sct-up used in the laboratory to determiine the speed of sound in
air by resonating air columns is shown inthe figure. -

(a) Briefly describe the procedure that you would adopt fo obtain the
fundamental note of vibration of the air column with this se -up.
( 3 lines ) | _
(b} If the corresponding length' of the air column measured in (a) is / and the
wavelength of sound waves in air is A, write down ti;'u: relationship
‘between / and A. ( neglect the end correction of the tube.) . ( one line )

“(e) {i) Rewrite the expression in (b) interms of I, spced of sound in air ¥, and the frequ
.. nof the tuning fork. ( one line ) - _ : -
(ii} If you are provided with several tuning forks of knpown frequencies and ask
. determine ¥ by plotting a graph state the quantities|that you would plot
IE-;aﬁepende'nt_variahic: |
Dependent variable e e s s )
() With a certain tuning fork the value of ! was observed io be 35 em. If the length of the tuu
75 cm, explain whether it is possible to: find ancther posijion of the tube.in water |
resonance is produced with the same tuning fork. ( two lines|)

(e) If°the room temperature is increased, would you expect i to|be greater than, equal to o.
than 35cm. ? Give reasons for your answer.  ( two lines.) |

{f) If alcohol is used instead of water in this experiment, would ;ym: expect the same value
as measured in (C) (ii) ? Explain the answer. ( two lines ) '

(8) For accurate calculations.an end correction has to be introduced only to the open end "
tube and not to the ciosed end, Explain why. ( 3 lines ) i

. . B
- . . '-n e 1 o ol )
he diagram shows a slide-wire meétre bridge .” You are \J' E—
provided with a resistance box R, a coil of unknown |
resistance X, a slider S, a sensitive galvanometer G, a cell E, ] ‘ C R
a key K, and some connecting wires. - . X S S

T F

(a) Draw, on the given diagram, the circuit you would use to d"ptern-.ine the resistance X u.
apparatus. provided. . ;
(b) After connecting the circuit with a suitable value in R, and Whiie attempting to find the

point it is observed that the galvanometer deflections are! lways in the same directit
may be the cause for this 7 ( two lines ) '

{c) {i) For accurate determination .of the unknown resistance|what value in R is more

- - (one line ) 1
(ii) Give the reason for your answer. ( two lines ) _
(d) in this type of experiment, while finding the balance poist it is not advisabie to sli
the wire or press hard on the wire; Give the man reason for this. ( two lines )
(¢) In all metre bridge experiments, for the same values of X and R twec balance feng
usually obtained by having X and R interchanged in pnsitifms. Explain why. (3 I
(f) In ‘these experiments, it is advisable to use an additional resistance box R'-
galvanometer. state the purpose of R' ( two lines ) -

{g) For measuring or comparing iow resistances which are lass ihan 142 , 2 pmémiomet
suitable than a metre bridge Explain why. ¢ 4 lines ) -
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Answer either part (a) or part {b).

(a)
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State Newton's iaw of universal gravitation. - ol 77T
Two identical blocks A and B of mass 106 kg each are placed on a light

rough horizontal surface in a region where there are no otirer objects except tive earth which exerts
an attractive forcd.on A and B in the vertically downward direction.The cenires of gravity of the
blocks are C.1m 1]p:1|1 as shown in the figure and the coefficient of static friction of the horizontal

surface is 0.1 [

()] Tnkmg the l}ni\rersn] gravitationai constant (G) to be equal to 6.67310'" Nm' Hg'l find the
magnitude of' the gravitationa! force acting on B due to A. Indicate .the direction of this force
on B. : N .

(ii) Does the bf{:ck B move towards A due to the gravitational force mentioned in (i) 7 Explain
your answer, '

~ . (iii) Is there a ;riclianal force acting on B ? If so, what is its magnitude ?

(b)

._ glass is zero. De 51!}* of liquid is 1 €00 kg m.

State A.‘chimedc's princip‘.e. :

A large thin walled cylindricai vessel ﬁt@cd with a mecharically
operated pistion (P) at its open end as shown in the figure, is used to-
send a person ‘to the sea bed to coliect spccimens' The water level
inside the vessel can be adjust ed by raising or lowering the piston.
~ The air pressure . inside the -.ressel is ailways maintained at the
atmusphe..,c pressure by means of‘ an interral air pumping sys.em

(iv) Calculate mc minimum mass that the block A shouid have in order to set the block B in
motion.

Define sarfuce':ensio Descnbe briefly a Iaboratory method to determinc the surface tension of
water using ¢:1p|‘Iary rise. :

A giass tube of 'mtema. radius 12 mm, wall thickness 0.4 mm, and open at both ends, is suspended
vertically from z serisitive spring balance; A beaker containing 2 liquid is-now brought slowly sc
that the surface. uf the liquid just touches the lower end of the suspended glass tube. What happens
to the reading of' the balance ? Explain your answer., The beaker of liquid is then raised untii the
original redding is seen again on the balance. If the depth of immersion of the tube.is 3.67 cm,
calculate the surface tension of the liquid assummg that the angle of cnmnc.t of the liquid wirk

(1) When tlte “vessel is put into the sea the volume of air

trapped ms:de the vessel is found to be 2m’ and the vessel is found to float with 1/10th of
this air vomme above the sea level as shown in the figure. Fmd the mass of the vessel and its

n:nntcnts \Densﬁy of water = 1 000 kg m’ }

(i) If the area of cross section of the p|stun is 0.75: m\z', find at least by howmuch the water lc\r:l

inside the vessel be raised in order ot make it sink.
{iit) When thc specimens were stored in the vessel at the sea bed it' was found that st least

N.05 m a” water !1'1:! te be re'ﬂ.m*edr from the vessel to I.'ft ‘off. -Calculatc the mass of the
-.pt.unmns umj:r:.::d

(iv) IF the sea is 500 m deep how much minimum wmﬁ has to be done on the piston ir order to
move I.Te vesse!l up to the surface ? Negiect viscous effects. -

l .
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\}'Ewn an immersion heater is switched on' without inserting it in water it
will burn out soor. but when it is in water it works normally” . Expiaih this
siutemcm; L

T " » . | '
What will be the maximum temperature attained by the surface of the heater "ﬁ‘

PW]’ICH it is used to boil water? i “cepufapnoaoa
One end of a unif i i : Setom
ne end of a uniiorm lagged steel bar, ! m long and area of cross section 935m

1.
0.01 m” is kept at 100°C and the other end at 0'C as shown in the figure.

A thin s]ot_ is cut across the bar 0.25 m away from the 100°C end,and a 2C0 W flat electrical heat .-
element is inserted into the slot as shown in the figure. The siot is then filled with mercury 0 ensure

good thermal contact between tie heating clement and the bar. When the heating element is switched n
and the system' has attained the steady condition caiculate the surface temperature of the eleme

Assume that mercury is a perfect conductor of heat. (Thermal conductivity of steel = 50 J m” 5" k')

Pescgib_& briefly the wét-anddry bulb hygrometer dnd discuss how you would use it to find the relat
numidity of the atmosphere. 'State : 5

precautions, if any, that have to be taken in - C TMasofvater | T Mass(g) of weter |
: ' Temperature o 10 & Temperature reaul
order to obtain an accurate valve for the e vatnte 1 ' of sit| T sarumte ot ot
reiative humidity, S _ —_ -1 e =
_ . . _ S T 11.96
Or a day when the relative humidity of the 5; ﬂ;; \ 12: 10.57
atmosphere is' B0% a ceriain room of T | B 21
. ;| . - . B "
capacity 48 m" was isolated from the rest of 16 13.50 | 06 122 [
the atmcsphere and its relative humidity was —— 1 i
_ |
which absorbs water vapour from air without changing Its temperature. Once the room had atisined ¢
50% humidity level it was found that the machins had collected 43¢ g of water from the air inside thi

B

room. Use the above data and the table  to calculate
(i) the dew point of the rcom to the nearest degree.
(ii) absolute humidity of the-atmosphere outside the room.
Answer cither part (a) or pari {b) . '
{8) What do you mean by dispersion of light ? .
Define the dispersive power of a.pri_s:h. Write down an expression for the A
deviation of 2 monochrematic ray of light refracted through a smail apgled prism.
Two small ‘angled prisms, made of crowr {C) and flint (F) glassss of dispersive
_‘powers -, and w, respectively, for the yellow colour, are placed &5 shown in the
figure. - o
If the piism combination is achromatic, show that, - w; {4, - 1) A, + w, (i, - 1) A, =0

L)

reduced to 50% by means of a machine ' : J’
1
|
|

I

Where ‘i, and L, are the refractive indicies of crown giass and flint glass respectively, for yeliow
light, and A, and A, sre the respective refracting angles of the prisms
4‘& flint glass prism is to be combined with a crown glass prism t}*;f refracting angle 10° so that
the combination is achromatic between the red and blue light.what stiould be the angle of the fir’
glass prism. * Refractive index of {lint giass for blue light =-1.6691 ’
"Reftactive index of {lint glass for red light = 1.6501
* Refractive index of crown glass for blue light ={1.5232
Refractive index of crown glass for red light  =|1.5146
(b) A compound microscope in normal adjustment is used to view a point object situated ofT the axis.
Draw the paths of two light rays from the object to the eye through the microscope.
Define the magnifying power of a microscope and explain why a conjpound microscope is usually

empioyed rather than 2 single lens, when a large magnifying power is fequired.

. wer of a compound microscope is 140. The objective itself has 2

The desired overall magnifyin !
magniiying power off r% f?«‘e":r:n’.g ngg roquired feal lengih of the oye pleco assuming el the fins)
image wiil be formed 25 cin from the eye. Derive any formula you may use. .

In 2 certain experiment it is necessary to place a cross- wire in the compound microscope. Show

)

%
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on = diagram where thi i . : .
e 8 us wouid be located. Assume thai the final image is formed at infinity in this

rite dow e ' ‘
6. Wrte a?“'"f— EXFI?WS:S ons for transverse and longitudinal wave speeds siong & stretched wire show that
the expression for igngitudinal wave speed is dime mimmi!y correct.

A h..:ivy wire is hung freely and vertically from a fixed support. Transverse and longitudional
waves are sent|up along the wire, separatcly from its lower end. Will these waves have constant
speeds along the wire? Explain your answer.

.d?t uniforn{ steel wire of area of cross section 1.2x10™ m’ is streiched hcﬁmnu..y What
should be the tension of the wirc such that the speed of transverse wave zlong the wire is same 25
that of mngitud nai wave? Expilain wny this condition cannot be achieved practically.

Young's mndulus of steel = 2x16" Nm’ Density of steei = 7.8210" kg m”

7. Answer either part (a) or part (b}

{a) Define the lerm ' ‘resistivity" of a conducting material.

A d c generat lr supplies & voliage of 240 V to a resmhve load of 12042 s.iua ed ! iuh 2way from
the generator. 1 :

(i) If t‘w resistive ioad is connected to the generator by means of copper wires having
diameter of 0.5 mm calculate the voitage of the d ¢ gencrator. {Resistivity of mpptr
= 1.7x10° Qm) '

(i) What|is the power dissipated in the wires 7 :

(1 i) if the|d ¢ genem tor can provide only 241 V how would you supply the sbove mentioned

- voltage  (i.e. 240 V) to the resistive load using the wires of same material?

(iv) In long distance power transmission w y it is advantageous (o use an aiternating high
voltage 7 .

() - me a ciear Jabelled diagram showing the essentia! feafures of a muv‘ng coli galvanometer.
Explain how ai steady defi ection is produced when a steady current is passed through such a
galvanoneter. | ‘ :

A ga!vanomei‘er with a resistance of 39.8 .fl is fitted with a shunt resistance of 0.2 2 to

function as an ammctcr with a fuli scate deflection of 10 A. What is the actual current through the
_ galvanometer when is shows & fu‘l seale defiection ? -

~ This gaivanometer is now to be used as a voltmeter-with two d;f:‘er ent ranges having fuil scale
" deffections of 3V and 15V resnecuvey what resistances should be used and how shoui they be

fitted to arH:evel this 7

8. State the 'aws of electromagnetic mductmn

As shown in the ﬁg're a thin rigid wire is formed .r.to a circular lodp ABCand | , :83x x =
placed perpendicular to 3 uniform magnetic field which is directed into the plane  x n NG X
of the paper. The ]nop is connected to a resistance of 100 Q  using thin = : ; i .
connecting wires. The radius of the loop is 7 em and thﬂ, maﬂ“"“c ﬂm derisity : A *
of the field dccrmsLs with time at a constant raie of 107 T s’ B x

() Neglecting|the effect of connecting wires, caicuiate the magnitude of the

e.m.f. ::daced in the loop. _
(ii) Assuming hhat the resi istances of the lcop and connecting wires are hegl.gmle, fmd the

magnitude !of' the current thuough 10002 . ‘

(iii) What is tl1e direction of the current through 100 .Q ressor? (from D-to E o; E to

n\‘?rqnlnun "'l""‘-l} o \'r‘-‘q 1'T'\Tfa at t!!“ SRSWTT.
(iv) When the cusrent flows through the loop a tension is developed in the wire, Explain how this
arises and |calculate this tension at the instant when the magnitude of the magnetic flux

density, threading the loop is 0.1 T.
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