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PAPER Il PART A - STRUCTURED ESSAY

0!. A uniform thin steel|wire is fixed at A and
passes over a smooth pully as shown in the //’_jﬂ .

figure. Section AB of the wire is horizontal and
aboui 1 m in length. The tension in the wire is

adjusted by keeping wrighls on the scale pan.

{a) In this experiment |} is required to measure the
extension A /ofthesection AB ofthe wire due

to a weight"W placéd on the scale pan. A fine

mark is made at B on the wire for this purpose.

State what would be the most suitable : -
iaboratory measuuing instrument that could be used to obtain thismeasurement.  fone line)

(b) (i) Todetermine Young's modulus Y of the material of the wire what other additional measurements would
you take 7 Give suitable measuring instrumenis.

_ Measurement , " Instrument
| R— — O (SRY) wenrernrrennsirsnsnsassnessenns
v S .'*. SRR . £ C 7 17) S
(i) Writedownan epr.pres*lon forYintermsof Al, & 53 and W. {one line)

(c) A student measured extension A I for increasing loads W and plotted .,
A Ivs W. The points corresponding to his measurements are shown inthe

diagram.’ oo .

(i) What would hah.re happened to the wire, for the fast :’aur points to s,
displace with respectto thefirstfourpoints 7~ (3 lines) et

(ii) Draw on the diagram in {c) above, the best graph through the point's " o Pw

that would enable you to obtain the best possibe value for Young's
modulus Y of thé material of the wire.

{d‘ Suppuse that you wantto calculate the speed of sound in this steel wire.
(i) Inorderto find this ; state what property, of the material of the wirs you would mqusre ir. addi |tm'| to the
property youhave already found. (oneline; .
(ii) ifyou are prowded with an additional piece of the same wire whlt measurements would you take in order
- todetermine the abovc property 7(2 lines) .
(e) Obtain an expression for the velocity of transverse waves in the wire in terms of ¥. th e density p of the

material of the wireand the strain € of thewire.  (oneline)

02. Inan experimentto find the dew point of air in the school laboratery youare prmgidéd with the following.
(1) Small metal éoﬂtéiner with'a well polished outer surface :

(2) Sufficient amoun* c-f water and ice cubes

(3) Stirrer

== -

(a) Whatelse would you require to perform this experiment? (one line )
(b) Drawalabelied diagram of the experimental setup. (3 cmgiven)

" (¢) Whatisthe purpose of using a container with weil polished outer surface ? (2 liries)

(d) What measurements would you: take in this experiment and whes do you take them 273 diwes )

(¢) Inthisexperiment wim’! is the advantage of adding smallice piecesoncatatime? (2 fme.r) _
1) If the temperature of !w.atc- had dropped inuch below the dew point when adding ice you might face a
a difficulty in tnk.ng v.-nulnf'lht. rmeaswrements. Explainwhy ? (3 Jines)
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(8) The dew point of the laboratory was found to be 24°C “ext0’ -t - i R

11

“when its room temperature was 30°C . The graph given gx10" ' j—'— ) I[ EEERE y
below shown the variation of saturated water vepour ‘_'i' ]11 R III il li. Tt | Dﬁ
pressure (P} in air with temperature (8). e T 11 l:! P : |

(i) What is the saturaied water vapour pressure of air at g e . I' -

__thedewpoint? (oneiine) o Y. ! LT ||
(ii) Calculate the relative humidity of air in the — _L__,,‘ L ) ;
5 laboratory. (one line) . : Rl = + I i % 11 ﬁE

) | . ; A EEENREE '
03.-An ubj.elct. O and a screen S are placed B00 mm apart. A © a4 o 2l W@ 20 2 2 3 i%.ILJ" o
converging lens is moved between them until a clear image of E. o’c h

* (g} This method cannot be used with diverging lenses having focal leagths

04.

-

tllenn‘ojcl:t is obtained on the screen. The position of the lens is then changed unti! another clear image is obtained 1 Nh
onthe screen. These two positions L and M of the lens are 400 mm apast. . : LI i

.
(a) Sugges@a suitable obiect for this experiment. (one line) / k B u
(b) State with reasous which of the pesitions of the lens gives ! N ' i

alargerimage? (2 lines)

|_ sessmn -{‘Wm-en. EEELS ) ‘: u, |‘|

g )T | . . b i
(c) Which of the lens positions gives a brighter image 7 © | ’ e _
(one line) ' . ! L ||

(d} Calm_?}.ate the foeal length (fo} of the converging _Eens_ . Qemacsnanannns ~ 0mm ... AEEETEY . 1
(10 lines) | 1

. co :
(e} Whatis ltlu: minimum distance between the object and the screen for this experimnent to be possible (one Hne{L’kT
(H ‘::’ou are provided with adiverging lens of focel iength (f,) larger in magnitude than that of the convex lens. "
(i) Draw inthe space given belowa compieie diagram of the arrangement that you would use in order to fin ﬂ|
its focai length using the above method. (You may change the distance between O and S o a ncj_r- .
vzlue.) (3cm given) , _ :'.
(if) Whatmeasurements do you take to determine ;7 (2 lines) o . ™
(iii) Write the additional equation that you need to calcutate the focal length of the djverging iens. (Identify ail
the additional symbols that you hzve used inthe equation) (2 lines) - | ! :
less then that of the convex lens—
' | 3 - 1.

Explainthis. (2 lines)

. LA R ' L

- . _ = e — LS e e
Two conducting wires PQ and RS. eack X' XK XX X XX rr%x X X X ..‘r e
having length L and resistance r make b i
contact with two smooth parallel conducting R I:x LR ﬂ_:x LA ! U
rzils' of negligible resistance. The plane of ®B " x %X X X |xxxx|xxxx | @B

the wire is normal to a uniform magnetic ' x R ox x|x % xox lx x xx I H
field of flux density B as shown in the figure. : I N | | {
The wire PQ is pulled with a uniform .. .___ X * % X jX X ¥ X UX X X X ¢ o __.
veiocity Viothe left. _ o Q S

(a) {i) Show inthe figure given, the direction of the induced current in PQ. A '
(ii) Write down an expression for the induced current. (2 Tines) S I ,
(b) Give the magnitude of the force which is required to keep the wire in motion l\ir: terms of the symbols
given. (oneline) : ' )
(c) (i) Ifthe wire RS is also moved with the same velocity V to the left what will be {.’ne induced current in i
loopPQSR?  (oneline) ' . \
(ii) Explainyouranswer. (2 lines) 1
(iii) What is the magnitude of the total force required to maintain the motion of the wires. (one line)
(d) (i) IfRSisnow moved to the right with uniform velocity V in addition to the motipn of PQ as stated abovt
what will be the induced currentinthe loopPQSR? (2 lines) |

(ii) Write down an expression for the total mechanicai power required to mainﬁain the wires in motio!

‘onme Jine)
¢H#) in what fbrm this power flnally appears in the system. (one fine)

- &2




, PAPER 11 PART B - ESSAY

02. State Archimeéde's principle. : ' ‘ -

. An ideal gas at 27°C js trapped in a vesse! at atmospheric pressure by placing a light lid on the \
mouth of the vessel as shown. The area of cross section of the mouth of the vesse! is 1em” and

01. Answer either part {&) or part (b)

(a) Distinguish between clastic and inelastic co
inelastic collision. |

liisions between two bodies. Give an example for a completely

_Vt

T ] — —— v — 1—-1 = — -
I A uhg' ‘ 3 hp I I I
L

-

Three trolleys A,B and C of mass 1Kg, 1 Kg and M respectively are kept at rest on frictionless horizontal
rails, As shown in the figure the troliey A is projected with a velocity V towards the trolley B. Assuming
eli collision taking piace to be elastic. .
(:). Show thatwhen the trolley A collides with B,A becomes stationary and B takes off with velocity V. B
(i1} State how many subsequént collisions will occur and find the final velocities ef all trolieys in terms of V if
M=Ykg. _ ) '
© (3iiy State what happens if Mi=2kg and find the final velocities of all trolleys in terms of V.

(iv) If instead the rails have friction are the conservation laws that you have used stiil valid 7 Explain your :
AnNSWEr. -

(b) Draw a labelled diagram of the apparatus used to determine the surface tension of a liquid using the ja.ege:"s
- method. Give the essential steps of this experiment. write down the equation which would enable you to

determine the surface tension, indicating ciearly the quantities involved. what are the advantages of this
method? : '

A bucket with a flat base has a small circular hole of radius C:} mm at its base and contains 5 em of cil of
density 800kgm” and surface tension .03 N m" show that the oil will not fiew out of the hole.

If this bucket without any oil is now pushed verticaily down into water. &t what depth will the water start tc
flow into the bucket through the hole. The susface tension of water is 0.075 Nm’ and its density is 10’ kgm”.

Explain why it is casier to float a uniform cy!indri&.al body h_orizonta!i;l,r ina =
liquid thai: vertically. How can this cylinder be made to float verticafiy 7
Describe how such a cylinder can be used to determine the relative density ofz .

—
liquid. ' . . .- , L,j
A pan of water is suspended from two spring balances. X and Y ssshown in = et
the figure. A block of brass is suspended from a third balance Z. X and Y read i kg - T';:"'i"“_;._;'_
each and Z reads 1.2 kg. when the block is gradually lowered by increasing the |27 v =22
length of the string so that it is completely immersed in water as shown by the S

dashed lines, the balance Z reads 0.80 kg. Find the new readings of X and Y.

Ifthe brass is made of copper and zinc of densities 9x10° kg m” and 7x1¢*kg respectively, find the mass of
. . I
zinc in the biock. The density of wateris 10" kgm

; |
the atmosperic pressure is 1.0x10"Pa. -~ .
(1) Thetemperature ofthe gas in the vessei is raised while keeping aweignt W on the lid to “

prevent gas escaping from the vessel, Find the minimum value of W required to keep I ~-~——H
the gasin the vesselat i27°C. '

(ii) Suppose a small quantity of water is present in the vesse! at 27°C and at atmospheric pressure. Find the
cnrruespondlng mirimum vilue of W assuming that some of the water still reameins in the liguid form at

127 C. The saturated vapour pressure of water at 27°C and 127°C are 3.7x1¢° P2 and 2.5x10° Pa
 FeSpyetively,

¥iii) State why water can reszin in liquid format 127°C.

: mrT o T - e . ‘ ' 43



At127°C and at tmospheri i i i
pheric pressure ifthe vesseicontains only air and saturated w .
R ) ater vapo
;\mlcr in liquid form, what wiil be the final pressure inside the vessel at 127°C 7 I this f,;::""f‘“‘ any
rom the corresponding value in (ii) give reasons for the existance of such a difference (You n:i dlmre]:]
. Yassun{ |

(1v)

04. 1n s 1!131 unsaturated water vapour behaves as an ideal gas.)
. me heat experiments, in addition to the usual precauiions taken to minimize heat

certain experimental procedures are inti iimi losses to surroundy
! adopted to minintize or eliminate, heat i L
itoeedinas: losses. Give two such expe“mﬁngt
R ] .
When an ice cube of mass 30 g at 0°C is allowed to dissolve at a constant rate in 3 cenain amount-of w
' ater

contained in a calorimeter, the temperature of water i i y
. ! is found to drop from 3 ‘c. T 00
temperature is 30°C, ’ FEERESE Thase []

-n

of water is seen to drop to 31°C when the ice cube is completely dis C
(i heat lost to the surroundings. preicy dissolved. Calculate the amoun
i) I (i) above if the dissolving rate of ice is doubled whai will be th
: ea
surroundings. Explain how you arrived at the answer. ROSKGH bt lon

Specific latent heat of fusion of ice =3x10” J kg E}
—
L

)

(1) ifthe same experi i wi r i initi
1 perimeat is repeated IE]IWIH: !Iljﬂnglht initial temperature at 41°C.the tempeulur
—

Specific heat capacity of water= 4200 J kg’ k' :

05. Answereitherpart (a)orpart(b) . - L

(2) State the conditions necessary for total intemal . —
reflection of ligh to occur. Describe a method of ’ it —— °
df:lcmlip:'ng the refractive index of the material of 2 T __7179
glass prism using the critical angle method with pins. === :
A layer of clear oil () is contained over some water
(W)in 2 wide rectangular dish tilted at an angle 8. The bottom of this dish is silvered likeaplanemirror.  Lg*

L}

i
— AT e o —

A ray of monochromatic light is incident on the surface of oil normal to it. If the refractive indices of waterand_

. 4 -7 . . . <
oilare — and 5 respectively. determine the maximuni value of @ for which light after travelling throughu‘
g

liquids emerges from the oil-air interface.

—

(b) A thin equi-convex lens has surfaces with radius of b‘\ e
hoye=— gl = L

curvature 28 cm each. Its upper halfand loweralf are i ) !
made of two different types of glass materials of _ —— b &
/t:n

refractive indices 1.5and 1.7 respectively. An -\
illuminated object. O of height 4cm is placed 60 cm © '
away from the lens in such a way that oe half of its ' \_
height is located above the principal axis of the lens as - :

shownin the figure. ) E

(i) AsascreenS is moved away from the lens how many images of the object can be seen on $? Draw T
diagrams to show where the images are formed. . ’ .

(ii) Find image distancesand heights of images.

(iii) If the lens is made of one material, how does the nature of the image formed by this lens differ from LIF
corresponding image/images formed in (i} above 7 |

06. Veiocity of sound (v) in a given by the equation V = I Z_D Identify the symbols and show that the equatioi ;

dimensionaily correct. P _ |
Use the above equation to derive an expression for velocity of sound in an ideal gas of molecular weight M. atl
temperature T. '

Two men A and B 209 m apart, both see a lightning flash along the extension of line joining them. Man A hears :E[
thunder 2 s after the flash while B hears it 2.6 s after the flash. .

{® Findthe velocity of sound in ain : o ;
(ii) Find the temperature ofair. (Assume that the temperature of air is constant.) . !
(iii) If the value of Y for air is 1.403, calculate the average molecular weight of air. You may assume airasa

ideal gas.

KL | B
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- softiron A 7 .

"~ Two protons P and Q of mass 167 x 107 kg and marge +16x!

|

Aiv) if the atmosp‘:c“e contains certain amou

: ertain nt of water vapnur would you expect ¢ : lue for

b velocity of sound ? Explain ycurmswer Y “pect the same value for the
~ (universal gas constant R =8.3 J k" mo! vciocity ofsotind in airat 0"C =330 ms™") -
. . o |

il Answﬁreiihcrpan (a)or pa':‘i (b}

(a) Three electr :cal npphn{*crs A,BandCrated 6 W, 6V :2 W, 0.5Aand27W ,SV g-gsmcel.,,hy are to be

connected inparallel with e cell ofe.m.f 10 V and internal resistance 9.542.

(i) What is the total current that should be supplied by the cetl for proper 0pe*at.cn ni't:zc above appliances
connected in a circuit as stated above.

(6iy Show thatasingleceil of the given type is urable to supply Lhe necessary current o saﬂsfar-tor'iy Operate

all the gppliances us stated above.
(fii) Whati is the minimum number ofsucl: cells tha ishm. 1d be connected i

encouritered in (i )above
(iv) If you are supplied with a sufficient number of sui Labie

Y if
connectall the appliances to ti:e pack of cells as stated above.”

n parallel to overcome the difficulty

esistors show in 2 ;na,:,ram how you wouid

(v) Caiculate the vaiues of resistors neeced for the circuit. y
. _ : : ' : QL ALL I
(b} The diagram shows a skeich of a device that can be used to ' 8
measure current with the following compoenents ; . ' S~

A-soft iron.  B-fixedcoil C-"ompers*“':lgs;mng ' Ew \
S-scaie P-pointerpivotedat 0. . : - . *@
= Explain wiy tie neecle deflects when a steady current ﬂﬂws ) al ! "o |
through the coil. Do you expect the pointer to deflect in the ' :ifl
the current is reversed ? Explain your /-

opposide directicn if
answer. why is that a piece of sieel cannot be used in place of t;_e
ifthe coii hzs a resistance cf 0.5(2 and the instrument gives 2
full scale defleciion for a cuuent of 500 mA. mrplal"n hew ._Ls-
instrument can be modified.
(i) toreadcurrenisupto5A.
{ ii} to read vo’l’*ages uptoSW. '
Explain witk a diagram how this instrument can be usec asa simple Dh";: meter. (ﬁz.ssumﬁ thatthe Jﬁﬁ@ﬂtl@? of
rer is proportional to the current ini the coil) .

ihe '::c:::

}8. What are the similarities and f;ﬁf‘l‘l‘r ces berween gravitational forces and electrostatic forces ?

.: -- - PG : .' OIQ ; ’ r

F— .lf‘l‘": —_—

*

o9 . : T
C are placed 1 cm apart as shown [n the
when compared to the

figure. Show that the g*avs:‘atmu.q force acting betweel them is negsigeb!y srr.aif
ﬂ-.‘t

elecirostatic force acting between them.
e "'94-.:4 Nm — ;'

; (un‘verea; ::cns&an..ofg*wﬂatmn G=6.67x16" ‘\I m’ ‘cg 4
€o : s
Suppose the proton Q moves around the pro‘*sr: whcl'. is at rest in & circle of radius 1 cm in the clockwise

, direction.
" Calcuiate the magnitude a“' the electric field intensity ﬂ:ﬂpener:red by the proton P.

Q)
\I.
(i} If the proton Q makes F number of revolutions per sec. the eiffective current | "lowﬂrg around f:he
circumference ofthe circie can be written as
[ ” ot . g
' “I=ef,where ¢ isthe protoncharge. N :
oyt irreat at tie

Determine the z::agmt.xcf- ‘J-:zz: d!f“‘c ion of the u,-agneiic flux density produc ed ty this cu

centre when =10 Haz. —--"iﬂ Mzﬁh."
fw”

¢iil) ks there a fbree on L’“epmnm] P dueto? h*smngﬂf:tir"]egd'?Exp;a‘ﬂyﬂai‘ﬁﬁs‘w
tivy 1ithe moving proton @ is .pr.s ced by = thin circular loop of wire carrying the same current 1. repeat

the calculations (i) nid {ii) abave.



