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PAPER II PART A - STRUCTURED £S5y
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Cl. A spiral spring of mass m, is hung vertically from the top end and a light senle pan is fast ed to th
stened to the :

-

end of the sprmg A mass M is placed in the scaie pan and the system |is allowed to oscillate vert; I
v
stretching the spring and then relecsing it. The pcnc?m time T for sm all vemcnl oscillations is g':v =
. en ¢

expression. .
. . \/(M—-l- 11) '
where k is a constant. T=2m —v;-l ' n
‘ In order to verify the above expression a student has | F:fv" " I T ; ' —_—
 measured the time for five osciilations for different | © & 1IMEOr 3 osciliations (s) | Hence the
values of M. The table shows the readings takenby | 0,168 | | 54 __"le {
the student. | . ©z00 ' L33 } |-1U
(a) Isthe above number ofcsciligtfans_,suiﬁcient 7 f gf;g , : | gz :ir
Give reasons for you answer. (2 iifiés) - . | 0500, _‘ | 83 . _l_r:':a__

(b) (i) Rearrange the above expression tc draw 2 ,
suitable graph it order to verify it.. -
(2 lines) _ : :
(ii). To draw a suitable graph tabulate the above readings. .'
(5 readings for eachx & y a x 15)
(iii) Draw a suitable graph on the grid provided below. @emxls cin graph paper provided)
. () (i) Mark on the graph with arrows the two points which you wouid use in order <o find the gradient of t"1
graph , and write down the corresponding co-ordinates on the gra‘:m
(ii) - What is the gradient of tie gragh 7 - (2 lines)

I
' (iii) Hence calculate the constant k (you may take x'=10).  (2iines) i
{(d) () What is the intercept of the graph 7  (one ling) i
(ii) Hence find mass m, of the spring. (2 lines) !

_ S - 1

02. The f" gurc shows an exper'mental set up for determination of the linear expsims{vity of a metal

in the form of a mu : ) . g i :

{a) - Why do you use a long rod in this exper iment 7 ° (2 liries) . ,

(b) (i) : In this experiment coid water is passed ﬂ]iﬂhg-. the jacket before takmg the initial

' reading. Give reasons for this. (2 lines) *
(i) What iniet in the jacket wou!ld you use for this purpose (A or B) ? bvvvueeiiviicernnee.

{c) (i) After taking the initial reading of the spherometer what éxper:'ment: |.step would you

take next in connection with the spherometer before passing steam ? (2 lines)

a (ii) Therod will be heated by passing steam through the jacket. Mark tize steam ihiet on the above diagram

(iii) Why do you use steam instead of liot water at boiling point to heat the rod? (2 lines)
(d) How and when doyou take the final reading of f the spherometer ? (3 lines)
(e) Following is a set of readings obtained by a student from such an exp?m‘]eni’

Initial length of the rod = 050m [nitial reading of the thermoimeter

= 28C

Initial readling of the spheromeater =  2.62mm  Final reading ofifie thenmometer - %

" flnal reading of the spherometer = 1.22 mm

=

“Calculate the linear expansivity of the metal (3 lines)

, 30 . R
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(f) Why must the increase in lengih of the rod be :
: measured mactu:nlcl whiie the initial len
itse!f can be determingc with a metre ruler 7 (2 lines) i i le e

3. You are provided with a cpnvex'mirror, a plant_:-milrror. a pin and a metre ruler.
i " . . '
(a) ﬁl‘f tie space provided|below draw a sketch of the set-up that can be used to find the image distance of the
pin due to the convex|mirror. (4 cm available) ‘ '
(b) Describe briefly how you would locate the image of the pin seen through tie convex mirror (3 lines)
(c) {i) Once the image is correctly located, the distances of the pir anc the plane mirror frorm the convex
mirror are found {o be u and x "csprchve y write down an expression for the image distance v in
terms of u and x. | (one line) : ’

(ii) Also write down %m expression for the focal length fni"’:'ne convex mirrer in terms of u and x.

.
-

() If v = 20 cm, uﬂd x = 10 cn: find S of the mirror, (2 lines)

. (@) fyou are asked to ve:’;fy the mirror formula for a convex mirror by piotting a suitabie graph, it .5
d]es:rable t0 use a mmor with a larger radius of curvature. wbat is the reason for this ? (2 lines) .

(e} State the main adva::tnge of using a convex mirror over a plane mirror as a suie mirror in a vehicle,

(one line) ) i

() The focal lcng“h fof °he mirror can also be determined with hrlp of a convex iens. Draw-such an
(5 cimi available)

arrangement with the ﬂorrespond ng ray diagiam and locate the focal point of the mlrrcr.

- Di agram below shows some ot'the apparatus which can
be used in an experiment to investigaute the variation
of the resistance x, of a coll of wire with the increase in

temperature 0. in this experiment the coil is heated to

different tcmpera:‘ures and jts resistance is measured N
using an electrical circuit. The value of , at the room Lo |
. (emperature is given as lﬂ{]ﬂ The ammeterA ' E

provided has a full scale ueflcct.on of SOmA.Visa

voitmeter. R is a rheostat, E is a 10 V battery and Wisa

water bath in which the cml is immersed. , . o
- (a) In the above figure join the items given to foorma suitable electricei mmi which enabies you to measure

the resistance of the coil at various temperatures.
" (b) What measurements would you take from this circuit in order to find Xg (one line)
(e} What other items would you require to perform this experiment 7 (one line) .
g the current provided by the 10 V batiery instead of

can be heated by usin  inst ;
hod in not practicable. (fwo reasons reqguired ; two lines)-

]

* (&) In this experiment the coil
" using a burner. Give reasons as {0 why this met

L ]

' . 1 xg 7 (2 lines)
“ (e) fthe voltmeter has a fi mle resistance in what way does it affect the measurement . 2 _

t ’From this experiment.

Fehe ammeter impeses a limitation t0 ¢he current through the circuit, How
1] scale deflection ? (2 lines)

r "} Draw a rough sketch of hﬂ versus & which you would expec

.J:a 50 myd full st..nld si‘eﬂeanJn 0
-would you use th:s fact select a voltmeter with a suitable fu
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PAPER I} PART B - ESSAY 1 D

—
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01. Answer either part {a) sr pait (b). —T ' {—j

(a) Distinguish between the moment of a couple and the montent of a force. i i
long and pivoted at 26 cm from the left mdpﬂnhf beam. Mass of each pan gpl?\k?ar‘l;:: i!:lilt?gr:;:dal;gﬁ;:ssr:fﬁgﬁ
: e D

b is ligible. In order to keep the beam of the b i
a::Tnﬂgf'ﬁ\::'gllac:m.“or SEREETR S : : ﬂlﬂﬂCchDr.zamalithcslwpkum has sttached asmall mass 1o

()] Calculate the value of this mass.

(ii)  !ikeshopkeeper weights sugar for a customer, by placing a 500 iph he left si ; -
will the cusmmcrrcccfvc? i B weight on the .i:ﬁ.':ldc pan, how much sugar [

(iii)  If the shop keeper weights sugar by placing the 500 g weight on the ri ide pa i the
‘customer receive ? & Weight on the right side PT‘- how much sugar will the

(iv) . Ifthe beam is uniform and has a finite mass would you expect-the same results as obtained in (ii) and (i)
once the beam of the balance is made horizental by ttaching a suitable mass prior to the weighing ? Explain L
youranswer. . '

(b) Definesurfacetension,
A capillary tube of internai radius r is partially dipped in large vessel
containing a liquid of surface tension T and density P. show that the mass of the
liquid column above the liquid surface of the vessel depends on the internai
radius of the tube . ) o,
Two thin glass plates each of length / is placed distance d apart in the same
liquid as shown in the figure. Derive an expression for the height h of the liquid
column above the liquid suface XY if the angle of contact of the liquid and the
giassis zeroand d <<l. [foneplate isnow remcved leaving the other, draw the |
shape of the liquid surface near the plate and deduce the mass of the liquid above the liquid surface XV,

02, A metal object qf'_masls 8 kg with an internal cavity is attached to an inflated spherical
rubber baloon with an inextensible light string as shown in the figure. when the radius of |
the baloon is 10 cm the system just floats in a deep lake. Density of the metal is 80CC Kg m’ Il

and the density of wateris 1000 Kgm” -
(i) Neglecting the mags ofthe baloon, find the volume ofthe cavity in the metal object.
(ii) Caiculate thetension inthestring. S : . -
(iif) If the belion is given a small push downwards, explain clearly the subsequent| —— — — |-
motion of the system without deriving any mathematical expressions. I

" 03. An aluminium rod 50 cm in length and of uniform cross sectional area 2 cm’ is inserted | @: | j
verticaily into a thermaily insulated vessel containing liquid bhelium at its boiling point ef | |
4.2K. Therod isinitially at 300 K.. . . o _ .
(i) If the whole rod is inserted carefully into liquid helium, how many litres of liquid | [ g
helium will boil-off by the time when the rod cools downto 4.2 K ? . . i
- (ii) Now the upper haif cfthe rod is iagged and its lower halfis insarted into the liquid htLlium while maintaining the
top ofthe rad at 300 K ,what is the boil- off rate ofliquid helium, once the rod has sttamed the steady state? o —~
(iii) Draw the variation of the temperature with the length of the rod starting from the top end, under the conditions | f
mentioned in i} above. T . . : 1 -
Density of aluminiurn 2700Kgm™ :

%
~

=

]
0
[
|
!

Thermal conductivity of aluminium = = 210Wm" K’ - : [~
Specific heat capacity of aluminium = -910Jkg K" i |
Latent heat of vaporization ofhelium "= "2.1x10'Jkg" - NP i
I kg of heiium corresponds tc 8 litres - - T | (2

e T

3
04. The graph below shows the variations of the volume V of a mass of 10" kg of water | /)
with the temperature t at one atomospheric pressure, ' .

(a) Accordingtothegraph. : : . LOT, +— E\E
(i) at0°Cthere isachangein volume even withoutachange intemperature. |04 -

- whatdoesthis imply? 11.0¢ -
(ii) between 0'Cand 4°C does water behave like other liquids ?If not whatis [ -
_thedifference? e T LE
(b) Withreference tothe above graph briefly explain the following staiements. _ “"“”—‘I
{i* A, waterfilled glass hottle mav crack when the water freezes inside. , ] e
T} Vb walo iearns, the ioa Raynss (540 at tha top susiives ol Weton ' "‘*’r""'f""r'—f— o
(iii) Water is an unsuitable liquid for use in liquid in glass thermometers for ~ [Lo | H L
temperatures berween4"C and 10"C. 1.00 "‘"'“*-m..., I-,-J
(c)  Usethe graphto caiculate the densities of water and ice at 0°C. Draw asketch | [ _l__ .
showig the vaifiation of the density of water from 0°C to 10°C. : - —e 3 31 & 3 10 1o h

32 | -. ]}
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1 06. Expiainthe reason why itis

107. Answer either part (a)er pali;'t (b) . -

1

I- State two methods by which

q
05. Answer either part(a) or pt\rt (b)
e diagram s ite lighy
(a) I.J:glc Agwith 31;0::15 Pe. ﬂi):'pf white light incident on a glass prism of refracting
S on the s:reengS ’*t? l-l‘;Cldcnc;: . Name the colours from bottom to top as
e O 1he scteet J‘ ‘a beam of white light from a point source is incident
What ﬂdditiou‘:I 1t hanges will occurin the spectrum seen above.
{ appatatus are needed to produce a pure spectrum using the
abl:p.ve arrangement g here should these npgaratus be p!}nced g ’
!arn medsel-up shown abpve the prism is now rotated in anti- clockwise direction
loun a vertical axis|that passes through point O, and perpendicular to the S
plane of the paper. As @ dcecreases the colour spectrum on the screen wili totally disappear when € =29°30° what is

therefractingangle A qf:hc prism?
( R:fracolive index of the prism material for red colour = | .52) -
(b) Whatis the striking difference between the focussing mechanisms ofahuman eye and acamera.

In a very simple treatnient, a human eye can be considered as an equiconvex lens surrounded by a medium of
e is focussed at a distant object the focal [ength of the lens becomes 2.5

refractive index equal tb f. When such an -.:F
cm. [f the refractive index of the material of the eye lens s 1.4. calculate the radius of curvature of the lens when the
eye clearly sces an objeft located at 30 cm from the fens. What s the difference between the radii of curvature of the

lens in the firstand the 5! cond situations mentioned above ?
Now a convex [ens of focal length 10cm is piaced 10 cm aways from the eye lens. can the eye still see a clearimage
. ofthe object mentioned in the second situation ? Explain your answer '

| . ' g
Pracncally difficult to produce nodes zero displacement

ina standing wave. ; .
th 0.40-m and of cross sectional area !.0x10“m’ loaded with a block of mass 10 Kg. A smooth

A melal wire AB oflen% ). ' _
0.i5 m from A as shown in the figure. Transverse waves'are set up in the wire by

bridge is placed under the wire at C, .
usinga variable frequency spurce. Find the highest wavelength for which standing waves are observed. g A C 3

What is the number of loop gbserved in AC. at this wave length? caicuiate the corresponding frequency. 2—3—
The density of the metal =2x10"kgm” . - : 4 _ -q
' ’ iﬂkgl

(a) When a certain voltmeter is connected across a battery of em.f. 12V it reads 11.5 V I£ the.
Rv) of the -

internal resistanc_e_ (R,, ;cf' the batte:.-y is 2002 what is the internal resistance {
volimeter? show in a circuit the way in whith the battery R, and R, are connected, and across
which points the measuréd voltage of 11.5 will appear. — .

nternal resistances, when R is made equal

* Inthe circuit shown R is p variable resistor and both cells have negiigihle i (
to 502 a voltmeter connected across AB reads 5V, Ifthe 10V cell is removed and the points X and Y are joined

together while keeping R at 50(2 a voltmeter connected across CD reads .

1.3V . caiculiite R, and R, AR | e o

(b) State Biot-Savart Law. . | : ' S S o R
Wirite down an expression for the magnitude of the magnetic flux density ata 1ov R,

distance r from an infinitely long straight wire carrying acurrentl. - | ,
Two long wires ABC and DEF bent as shown in the figure are kept ina- - Y B . .D
_vertical plane so that the straight sections AB and EF are parallel and | ] o
distance d apart. Another wire XY, vertically above AB and having a length | and mass m is free to_slide up and
down on the vertical parts of the above mentioned wires. - :
ti. The wire XY is now brou%_ht downto

The two wires are connected through the sliding contacts and car -acurrent 1. The wire ) (
its lowest position, a distance h above the wire AB and released from rest, Assuming that the magnetic forces on it

are due to the currents in the wires AB and EF only. ,
he wire XY, whenitis at its lowest position.

(i)  indicate on adiagram the forces acting on th
(i)  explainhow you would find the direction in which XY begins to move depending on the magnitude of
the various forces that you have indicated in (i}. o

(iii)  derive an expression for the magnitude of the acceleration

with XY begjns to move.

i
=7.5x10 kg calculate the |
LY

(iv) If d= 5x10% m, 1=Im and m :
magnitude of the ;urr‘;é]t nf;_cessaﬁr;é to keep the wire XY ——— e e

) ight of rom . ' . ) X Iy i
s:auonaryat?hctg of2cm fron (=10 TmA") S - L '

47T
the magnetic flux through a circuit can be L
d at its mid point to the end of a vertical metal axle whichis  x
the rod can rotate freely on the plane of the paper .
ring (R) as shown in the figurc. - '
| magnetic field of flux density 0.1 T and

‘changed. A metal rod is pivote
going into the plane of the paper so that
with Iits both ends touching a fixed metai
The arrangement is placed inia uniform vertica
directed into the paper. | :

(i) [fthe lengthofthe rod is 28 cmiand its resistance is 0.402, and all the cther components

have neg%igible resistance calculate the e.m.f. generated across the axle and the ring if i
the rod is rotated at a constant rate of 100 revolutions per second.

{ii) Whatis the rate at which t}-e rod mentioned in (i) should be rotated in order to fightai

ross the ring and the axle

W. 1V electric hulb at its full brightness when connected ac
ngement as mentioned above instead of a singie rod.would you

in (ii) by rotating ali of them at a lower rate? Expiain your

(iii ) It large number of similar fods are fixed to the arra
be able to obtain the same brightness as mentione
answer. ]

132

I p——— - - |



