THE OPEN UNIVERSITY OF SRI'LANKA .
FOUNDATION PROGRAMME IN SCIENCE 2009/2010
~ FINAL EXAMINATION 2009

. PSF1302/PSE1302

PHYSICS-PAPER |
DURATION: ONE-HOUR (1HR)

DATE: 22:12-2009

. 03,

@

Question
No
01 (a)
02. ({a)

(a)
04. (a)
0. (a)'
06. (a)
07.

08 (a)
0o, (a)
0. ()
1. (a)
12.  (a)
13, ({a)
14,  (a)
15, (a)

()

(b}
(b)
(b}

(b) .

(b}
(b)
{b)

(b}
(b).

(b}
(b)
(b}

(b).

{b)

(d}

Answer

() (d)
(© (d)
(© (d)
(© {d)
() (d)
© (d
© @
(© (d
© ()
(© (d)
© ()
(¢} {d)
€ (d)
(©

€ ()

INDEX:NO:

(e}
(e)
(e}
(e)

(e)
(e)
{e)
(e)
(e)
(e)
{e)
(e)

(e)

(d)
(d)
{d)

(d)
(d)
- (d)

(d)
(d}
(d)
{d)
(d)
{d)
(d)
{d)

TIME: 1.00PM=2:00PM |
ANSWER SHEET

Question Answer:
No

16. (a) (b) {c)
17. (&) (b)) ()
18. (a} (b} {c}
19. (@ (b)) (g
20, (&) (b)) (o)
2. {a) (b} (c)
22. {a) (b)) (d
B @ O (
2. {a) (b) (c)
725- (a) (b} (c}
26. f{a) (b) (o)
27. (a (b} {c)
28. (a) (b) (o)
29. f{a} (b} (d
0. (a () (

(d)

(e)
(e}
(e)
(e)
(e)
(e)
(e}
(e)
(e)

(e)
()
(e)
(e)

(e}



& @ '58’-&?’:5- 5@83@&@5 |

Bem’ BQ@@ 5)6)@}@]8 2009/2010

. goo aﬁm@ﬁmm ' ‘ |
- _@&aﬁm BQB)E) - PSF 1302/PSE 1302
By Demd Ic@m I '
‘am@ce —;eazca 6@&3, '

© Eemee- 2009:12.22. - @O - ©.0.01.00- ©8.02.00 =)

D= qeémmﬁ .&g@) ,GES@QGS '@)@:9 -

1 eaE) 30 Qaﬁ@) Q gcsSaaE)@a (a) (b) (c) (@, (e) oo BEnor cwd & qc- e®
..EngzE)@eﬁ 5&)30&, @csﬂ @r_m@cﬁ @a@@e@ (G5} égmo @wmio) D cacscm aid cumd
B Iea@@ca@ el Baﬂ gd&ﬂ(ﬂ ma;en) & g @m@@@eﬂ &2 @mi’O)chtiS ctﬂmé@d ot
Sroere @-JQS 06 (X) @?.SQGD @cmt:,esSesJ ' '

' m aeﬁencma am! cdmécaaﬁ a@maﬁ ccﬁmo a@@d end Dg guo.

UQB@ QCSSEE) 5@@65 qu)ca e,

V-m@gbm QGS- c-;@caa Eﬁm@m DEE gPes § og 30eE comd o geﬁan a@@cﬁ
£ 89 ed gBEn @EEeE0 MO ecs.

oS e@@cﬂ @m@ mc &c- cuﬁ@cﬁ s@@aaﬁ azmm@ ea@,em @ @c@@

g—— 10ms -2 .E) csasn(cjemcb eaoes@ -'f



: ‘ - 2 ~
oL -@aﬁm@cs Einascaasﬁ emdsies ndd &?
S @emd  MKgms @Nm  @g€  @Kgw's
2 . aom D] &cw gcs@ca es}cg,emcsﬁen S ‘
o (2) | OmBboo e @baa | - {b) omiln ©EzO o mbue
(c) eEth oo eHdv @@am@ (d) neindben oo adw HmMEn

(&) l@ca o0 &be

' 3. -30 Kmfh @@@mcaﬁeﬁ 145 E‘aog mOGSE) e&@a E)z@aen crmo 10 Km/h g@é@@meﬁ
L eBwd noedd Ogao 5. ofogdoo® 0nd 8 Doe otBefm e
. coemsies) Em E@dn 50 ndn edoods &7

(a) 60 Km/h B 8030 so@d '
(b) 10v10 Km/h B&5 860 6= tan™(1/3) & cnigones
- (€) 20 Km/h 868 8060 smed
(@ 10V2Km/h 66 Bode een@a
j(e) 20«! K/l 665 aoesa es-@a

‘_4 @é@@i@@u lcmaﬁ Qcazm azcs -Q@E)@ @g@eﬁi @Eﬁ@ca @Ec‘aca Do
(a) 21/60 cmfs - (b) /21600 cm/s - o (c) 2n/120 cm/s
(d) n/3600 crn/s SRR | (e) 21"1/180 cm/s ‘ - '

.5 eencsaé)fm g@@cs:- tm)@ gﬁiaxﬁca [Tt Qﬁﬁ@) epm 125 WE b c@d) v& @ &0 6o
E)aiajaeaca EJES@ES o '

V(ms WL
.4 —;i  - '___;;;;;;;;_;

- @R t(s)

(a) ai32m . Oi6m24m () 16m32m
d 32m 16m ' (e) 8m, 24m - - -

'6 &d&)@m&)@d 58 cgézcﬁ&)ca woe- a-@a E)z@aes) Ecﬁq@mﬁ oy, . @QB&) @on s
mUSaO@dQ az@a@ €0 epno ep@es)-m

" .(a)l,-5.13-_ B 158 | @145 (d)='5:'3£1' (e)l:'3:5



FaYats
gﬁi ii g

7. Badieom. DEn D& G-uPE oPm WEOEE O it erd o8 oom clwedd
CIms guos oms gtm@c'a‘/g&m@ Dejesl @ e? '

(a) gedo escBmn éﬁcam&) =BB.

(b) Ql@t‘ﬂ@(ﬂ@ E@D: o 5@)@:5&)@ eOms edEsl =55,
RO -8 @@Bcaca oo cnifn oBmR Sown 63,

(d) g@@@a@tﬁ& E,cmE) B 0B =88,

(e): @@5@53 g@@@m @E)@ﬁ @E)@ﬁ 6@5 i

8 _m05 éé‘) m@mfﬁ By chme:‘.iﬁ) 10Kg g @8805&5 o) & méama F= 40 chﬁ Do
@CB)QJ gL, 5&@6303 fslin) @88&:& quo ebeg caacgﬁmasnca 0.56.

(_a) m@ﬁm @m @ca) amc:ea ety é‘)@ca 40Nﬁa
(b) @begn dERSONS. . _ -
- (c) ePashw 2o 90N S.
- (d) =Pashw D 40N &
@ ea@&)esiﬁ)- aga . 10x/3 N 8.

.9 Ucﬁmeﬁ@c& m Q @5@@3&5 dmﬁﬁ)c& 2 m eoan Eo L § 6@(0 @m Soed @b aogDws

i (a) @ﬁrm +@ﬁ)58g@8@ csl?ﬂl)a modﬁm- @d.
. (b). (@&m) -i-@lSBQE)] Xeo) eadj@m@méi egOzﬁSE) @EﬁSeﬁgm 5(55&)@&) 19158
Ce) e@idaD L3 eoBs ode 8. . .
- (d) aidge 2L/3 eofs wmdg @d.
(e) @@SBQE) Lgé&ess m@@ @@

10 moocacaeai eaﬂ @Jmacaem ma -E)d @)ﬁ)acmma csn@aﬁ &6@@@ son QC%S'J'@E)I aO}@msS
' &-655 @)@E)endé) a&)meﬁ@eﬁ nPs ¢?

: =-(a) acﬁm)c:)ca : (b) monm echaJ@ca (c) cdmoa  (d) Ei‘@m}'@ca (e) @dwm
11 E)}m@oi :E:'JE)& moocs :

(b) Bowe - (c) Ereﬂ&hca)@ €08 mtbcacaai
(e) ‘gum ﬁﬁ&)aﬂ @em@@

.12 6@&) c@@ucﬁ@mm&, a&)nca 8@&)5} EE) 5&)5 Q@BGJ@C@& 8@ @@1@53@ Horsgns
-cﬁwz Ozc:aca a@@d

©




13..

(001
- 4 -
v
P
cé.a_fm E)@C5 @mccjcaca:ﬁ eeucs;an 633' enccﬁ@a:ﬁ cact;em OHoedd 5853 Seduensd
: E)z?dé@ @JE;_,Q @@aﬁ@eﬂ . _
(a)61mfs f (b)061rn/s : '(c')1.6_'m/s:_ C(@016m/s  (€)61.0 m/s
14 cﬁDJ@é BODEE - : | -
' (a) | @@ Ejn)-)o el E)as)ém o o086,
(b) &éseﬁc; Oee, OEn Gudn e 0m gud pdesedrt cod® ed.
() 5@555@ DEE Dign e cesﬁ@ O gm0 gc:Saeﬂz;E)@&, q@@l@@
L (d) j Digk o Swd uiRe m@@c&eﬂ D005 @8
’t_fl_ (e) : @@m HEOeS @5})@8
15. :'_Beﬁ @.@E)oaﬁ Pam @ HEED Baam emERecBE Dme Bia @ed. (Em
.25 cn 6 O&dweme 3 cm ) pedec. 330 mis 5 SHocdm IDScns
”’cajeanmzsm epggcbzes aﬁ@d '
: "f;-:"}330 Hz o EJ@ gb@m Cﬁclﬁ)t’.ﬁ®ﬁﬂ cammo
®) " 330Hzow 05 dded @emmo
). 330Hzem a@ @OSO C‘QGDJ%SJJO
@ 330HzZ _
(e) @mm 580 emed.
16. Lics@@caaﬂ o) Q@@@E)@eﬂ DO egucﬁc&a en o8 Ond O 880 @Q@ﬂﬁ
L BBbme woB" SOt o@zoe 240 Hz o § 88ded o o@od: 6o

L ij‘-;_j?i@&eﬁ csaieac‘bcafme, @E)@mca -oes; @mz@@ GoBEO m@&ﬁ &? (095 gedor = 330 m/s)

l‘-‘li.i'.(a)lz (b)3 (0)4 | (d)O . (ejﬁ

m@ ijesacaaﬁ o ep}@@imca eg)a)-EJ aBw @EJ. : Qba@ucb cn@ erigKo el
y ;@ EO aé)E)E:‘Jmes: ﬁoﬁuc) 300 ﬁeﬁ @@mca EJ&) )12} @cmcamesSan @E~

(b) 15” (c) 20" (d)1o° (&) 60°

‘n..-j



00017

18. cnea,@'m @)azsmm eaa ac@@@aa aeEin ﬁommeﬁ 80@ DREms ®n oo
emidnehs ofo e, eaOJE)bmﬁ) BDGmE o6 DLBD DOME gmod it
: 90065 50)8&:@@ @mi@mcs oo ObBo enitin r oo r. 8. cum enmlEo,

(b)sml(smr) (c)'sm*(tanﬂ) @’ in) (@t (an )

[

179 E)bm-)o-ca \/2 o Q maggasa’jﬂm@mo c“JgOz @8805555 epcm@ﬁ) ©es Bo®m

ee)@@i&n b)cbocscaaﬁ EQOE-‘ O)n- oL @@@'mm O 45% @ﬂmﬁ@n@ﬁeﬂ onen B
o;mo @@@ mtﬁ&) caa@tsi fﬁomca R

; cs:@enoa_ﬁeﬁ @tméE) SJmcaa ﬁbcnm E)@ epzm ‘

g: _-..maam cg@a ao:@b-mca Ba qio.

'Z","CO)CSJE_i] g -
(d)y~ - '-eaO)E')Eﬁmen @ni@hcs 900&5 853 Steldl Gmcaa &bmm EJ@ e,
{e) - @@m ﬁmE)eaS @em@@ '

.20, aansm@ t,, t2 o) t3@ Q, abr:nemou 8@.8@55 i, ]..L2 08 |3 QQ 8 menasﬁ ED)ESEDED  EFLED.
2N : “?29_?._9?@?:5-@@9?-

it )1 u, +1/ [.1.2 +1/H3]
_ (tl N ta)/( g )
: : 'mh+mh+m%:ﬁ

(d) G/t b/ g 15 g

@ @eam ﬁﬁ&)ﬁaﬁ @an)@@

21. ca@ q"a ccﬁm@ amE)caasS -EbEJcn@) ccﬁm@ me @JQES)IE) ) qcm @@ ccﬁm@ 0ecd
B €0 o0 oy og @;@@_ mPed mBn o [ o f’ 29, f /f

@l miz T ©m @R @2



',22. g@mrm EED) ';""Efcm cv@cmﬁ mEJcafm enccaﬁ@ Oze:@cs coaD) qim. ) O® U gmd
m@ﬁ)eﬁﬁ)cs eag@aﬁ Q P

'.(a)u1>'u" COw<p @u=p (D =0,p=15 () p=15p=0

23. - E)bm&'nomcﬂ V8/3 § ®dsem &0 epnl@ias) ﬁomca&*ﬁ Bbmeneme V4/3 § @Jﬁ)acasna
csa@eﬁ anoéi ﬁomca t:pE)cT) @mimacacaeﬁ coao 8. gooda eniime Daed,

(c) 1zo° (d) 180° (e) 300 ’
24 80 B one  eoBens m)f;,e:n @Q -@s?) @qmﬁ gD E,cs: eftno epes_;a)mca 12 o=
o @mo Idmds gud gaooe. 2:16. &) Bm a® l@caﬁess gide, 86 gDed e
8558@ cpmo q@smc} &3@@:6
(a)l 8 (b)81 (c)21 | (d)14 (@41
N ‘.2-5; am@ciacam 5@@@@&5 m@&waﬁ EJ@,S@) gIe. a@ csm@ @m@&)@deﬁ gD 18 @ony BEHe

e, gy -@a@c&@ aid g oo S50 £ 8 and &0 o) g coned
coa@)enonco Y @8 Sﬁi‘nca 56@)8- Qtnesﬁacm @@E) @ES56 Sefess,

(a) 1/2Ys (b) 1/2Y8 : (c) 1/2Y2 2 (d) 1/2Y2 ()13 ¢ Y

26 6&@@@6 @8.&3 8@@@@ m@m @aﬁ@m en@ @qm- @Q@I@E)O Bosls g&)cmm Ggg 99,

o Q- CCEDBP & ”_-‘jca@)en @8 c
() Beg DdnBen o6 ea@@cS B@)@ &8,
) BdwSon 280 aged. ni 8.
' '=':T'*(i:1) | ao 8@&9@@&) &8 5:@@:5 8@1@ @8,
(e) Roobl ﬁmE)aaS @@J@B _

27 ES@ &ug&)tﬁﬁ ca@hes: Q@J@U@cﬁ 6@ @ug @QSBEGJE) mz@t?) . @@_@)“@ca)&)@@d& con elsdn
' gf.m@ E)@esS o] 6)55@55 m@ﬁ Q,?

L (a);- "'5@ angw@c,@ﬁsi dmaiﬁ)&)@ @é)as:ascb Ecm@ E)ogaﬁi ﬁﬁmﬁ@m@ & @B
by BE akg eeen gonrdled ednnn Buig Feed gownd oS ©d.
S (e) S Beg ccen ciddm 85@8@8@ Bfmogé) Ec‘m@ Boc@d csadﬁam
. Obedewd e @d..
(d)_ S@ g @Q@tﬁ cé@nd&)&)@ aanagé) @@ @ug@@ oo cgcsacaa o®en 8,
(&) S Beg eeon wadB” c_faaﬁm@ca@ amagﬁ) EJG;J@ Foced eadSom
fcs;aimcaa ea@] @8 ' -




- 7 -

28.. 6@@:5 saééﬁm mm-cc EJCE) ﬁﬁ@a Omn DEED Saﬁcaeﬂ o
: '6&: g&)zsca 0 (b) Bemid (c) B8
- (e) eaifnd Peeiods) ‘

29, gcﬁ@@ g&)z&mmﬂ r:a@eﬁ esea@a EJC@E)ED cpcjca r 8 @5)] Bcin®en cp)es’im g@@@m
ca@))@ea)maﬁ: Delesl _
(a)r Ao (b)-jl."— - (c)r : (d) 14 (e) l/r

30. EJJmcn og@eﬁ 4cms Q epeﬁm g@@@@oaeﬁ onEd Biede mb@ca@ 8@ @ag Gl
' e-q c"J m& @og&)aﬁ c))f;ﬁ &3&) cS@ Foced et g@@@m Befess,

(a) 23"3 cms (b) 42’3 (c) 82" cms™! (d)_ 225_ _rns'l (e) 483 ams™!

I - @@ﬁ)@ aiddH. -




THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION PROGRAMME IN SCIENCE 2009/2010

FINAL EXAMINATION 2009
PSF1302/PSE1302

PHYSICS PAPER I
DURATION: ONE:HOUR (1HR)

INDEX:NO:

DATE:22-12-2009 TIME: 1.00PM:=2:00PM

INSTRUCTIONS
Answer ALL Questions.
For each question there are five suggested answérs labeled (a), (b), (c), (d) and (e): When you
have selected your answer to a question draw a cross (X) on the number for the answer you have
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1. Which one is not a unit of energy? ‘ |
(2)Watt s (MKgm/s () Nm (d) Joule (e) Kg m%/s*

2. Identify the pairhaving-the:same:dimensions
(a)Torque and work (b) Angular momentum and work
(c)Energy-and linearmomentum (d) Light year-and wave-length
(e)Force-and power '

3. Rain=drops-are:falling:vertically-downward:with-velocity30.Kem/h-and-a cyclist-is. moving with
velocity 10 Km/h: With-what: velomty and-from-what direction-the rain-drops-would-appearto
come:to the cyclist?

(a) 60 Km/h-vertically.downward (b) 10¥10-Km/h at.an- -angle 8= tan™'(1/3). from vertical
(c) 20 Km/h-vertically downward (d) 1082 Km/h vertlcally downward
(e) 20v2 Km/h vertically downward

4. In a clock the linear speed-of the tip-of hour hand of length 1 cm is
(a) 2r/60 cm/s (b) /21600 cm/s (c) 2n/120 cm/s (d) /3600 cm/s
(e)2r/180 cm/s '

5. The velocity —time graph of a particle is given below. The displacement and the distance
covered. bly the particle.in 12 seconds are
V (ms”)4

4 - S

@) 32m,32m  (b)16m24m (c) 16m,32m (d)32m, 16m () 8m, 24m



6. The distance traveled by a body falling from rest under gravity in the first, second and third second
are in the ratio:
() 1:5:3 (b)1:5:8 (c)1:4:5 (d)5:3:1 (e)1:3:5

7. A particle.moves in.a circle describing equal-angles.in_equal times. Which of the following
statement(s) is (are)true? '
(a) Velocity vectorremains constant
(b) Magnitude and:direction.of velocity are changing
(c¢) Angular velocity-and-angular.momentum-are-constant
(d)Direction-of velacity is-varying
(e) Angular=velocityis-varying

8. A-block-of:mass 10 Kg lies.on-a.rough horizontal-surface. A horizontal.force F =40 N is
applied-on the block. The coefficient of friction-between the block and-the surface is 0.5
(a) The force of friction acting on the block is 40 N
(b) The force of friction is 50 N
(c) The contact force is 90 N
(d) The contact force is 40 N
(e) The contact-force is 10¥3 N

9. A man of mass m is standing on a boat of mass 2 m and length L resting on the surface of
water. Now the man goes on the boat from one end to the other end in time T and stops.
Assume no friction between the boat and the surface of water. Then

(a) The momentum of man + boat remains conserved.

{(b) The center of mass of the system (man + boat).remains.stationary.
(c) The boat shifts through a distance L/3.

(d) The boat shifts through a distance 2L/3.

(e) The-boat shifts through a distance L

10. ' Which of'the following parameters-of-a wave remains-unchanged when:a:wave: pass’ from one
medium to the other?
(a) Amplitude (b} Wavelength  (c) Frequency  (d) Intensity (e) Velocity

11. Sound waves in air are
(a)Longitudinal ~ (b) Transverse  (c) Longitudinal and Transverse both
(d) Electromagnetic in nature {e) None of the above
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12. The variation of velocity of sound with increase in pressure at constant temperature is best
represented by the figure

v v v
p p P
{a) (b) ()
v v
P p

(dy (e)

13. Increase in velocity of sound in air per degree Celsius increase in temperature is given by
(a) 6.1 m/s (b)0.61m/s (c) 1.6 m/s (d) 0.16 m/s (e) 61.0 m/s

14. In stationary wave
(a) Energy is uniformly distributed
(b) Kinetic energy is minimum at the-nodes-and maximum at the antinodes
(¢) Kinetic energy is maximum at the nodes and minimum at the antinodes
(d) Kinetic-and potential-energies-are-independent of time '
(e) None of the above

15. Air is blown at the mouth 0f a tube closed at one end (length 25 cm and diameter 3 cm).

Velocity of sound is 330 m/s. The sound which is produce corresponds to frequency/
frequencies '

(a) 330 Hz and integral multiple of it

(b) 330 Hz and odd multiple of it

(c) 330 Hz and even.multiple of it

(d) 330 Hz

(e) None of the above



16.

17.

18

A man is watching two trains, one leaving and the other coming in with equal speed of
4 m/s .If they blow their whistles each of natural frequency 240 Hz , what will be the number
of beats heard per second by the man? (Velocity of sound =330 m/s)

(a)12 3 4 . @O0 ()6

Lightis-obliquely-incident on-a-plane-mirror- When-the- mlrrorls-rotated“through certain
angle; the reflected ray is observed-to be rotated-through 30°. The rotation-of the mirror
was

S @30°  ®m15" (©20° @10° () 60°

. A ray of light from-a-denser-medium-strikes-ararer medium-at an-angle-of - incident i. The

- reflectedray-and refracted:-rays:make.an-angle of’ 90% with each-other: The. angle-of'reflection -

19.

20.

and refraction are.r.and.r’. The. incident angle is

Denser\'r,

‘JU

Rarer ®

%{

(@ sin”!(tant) (b)sin?(sint) (c) sin"](“tar‘:.r’ ) (d)tan(sinr) () tan” (tan 1)

A ray of light travelling inside a rectangular glass block of refractive index V2 is 1nc1dent on
the glass-air interface at angle of 45°, under these conditions ray
(a) will.emerge.into.air. without deviation. :
(b) will be reflected back into the glass
{c) will be absorbed -
-(d) will emerge into-air with an angle-of refraction equal to 90°
(e) none of the above :

A vessel contains three liquid layers of thickness t;, t; and t; and refractive indices p,, j1; and
w; respectively. The apparent depth of the liquid is

(a) (t+ ta + t3) [1/ pu +1/ pa +1/ pa]

() (1« t2 + B3)/( p+ pa +p3)

(¢} wti+ oty +pats

(d) ti/+ o o+t

(e) none of the above
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21. An equibyconvex lens is cut into two identical convex lenses. If the focal lens of original
convex lens and the convex lens-after cutting are f and f then £/ f is

vﬂ

(a) 1 ®) 1/2 (c) 2/3 (d) 312 (e) 2

22. The behavior of a-convergent-lens-immersed-in a liquid is shown-in-the figure. What-is therelation
between 'y, and u? '

@ p>p ®) i <p @u=p  @u=0,p=1.5 (e) p=1L5p=0

23. A ray of light is travelling from a medium of refractive index V8/3 to a medium of refractive
index V4/3. The ray.is.incident.at critical angle. The angle_of deviation is
(a) 45" (b) 90° (c) 120° (d) 180° (e) 30°

24, Two wires A and B are made of the same material. Their lengths are in the ratio 1:2 and
diameters are-in-the-ratio 2:1. If they-are-pulled by the-same force, the increments-in their
lengths will be in the ratio ' : '

(a) I:8 (b) 8:1 (c)2:1 (d)1:4 (e) 4:1

25. A wire hangs from the.ceiling of a room. It.is stretched-by hanging a weight from it lower
end. The longitudinal strain produced in the wire is & and Young’s modulus of its material
is Y. The elastic potential energy per unit volume is '

(@) 1/2Y¢” (®)12Ye  (©12Y*e* (@) 12Ye (o) 136>
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26. When-the ends two capillary tubes of different diameter are dripped-vertically, the rise
of liquid is
(a) the same-in the bothtubes
(b) more in tube-of “large diameter
(c).less.in the tube of less.diameter
(d) more-in-tube-of'small-diameter
(e)none of the above

27. A drop-ofwater-breaks-into-two-droplets-of equalsize: In-this:process; which-ofthe
following-statement is correct?

(a) The sum-of the'masses-of the'two droplets is equal-to- the:mass of the drop
(b) the sum of the radii.of twe droplets.is.equal to.the radius.of the drop
(c) the sum of the surface areas of the two-droplets is equal-to-the surface area of

the drop

(d) the sum of the temperatures of the droplets is equal to that of the original
drop ‘

(e) the sum of the surface energies of the two droplets is equal to the surface
energy of the drop

28. Surface-tension-of water:increases-on-addition of
(a) Soap or detergents (b) Phenol (e) Sugar (d) Kerosene oil
(e) Sodium Chleride

29: The terminal velocity of a small object of radius r falling through a viscous liquid is

proportional to
(a) r* (b) r () (d) 1/r* (e) Lr

30. Two-identical drops of water each falling through air with terminal velocity 4cms™
coalesce to form a single drop in the way. The new drop has terminal velocity

() 2%%cms’ (1) 4™ ems?  (©) 8P coms! (@) 2% ems?  (e) 4*° oms™

-~
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FE® leMEHELEGD el Wallssa)b

1. saflis oG Sleberss am? ‘ :
(a) sunmm (b) kg m/s (c)Nm (d) wyso (e) kg m%/s?

2. @6y uflionenmbisemenmLw Gamgsemens Gafls.
(a) @pmissd - Geuemen (b) Gairewr 2 _[EHW - Gouenso
(c) 8] — gsuflorem o HEb (d) gefwrem® — SlemeBsTD
(e) aflang - augyl

3. wopsseise, Pondgssre HPtorsdl 30 km/h Cuagglsed alwpb Gutgl G
siolassaraeng qLBamt 10 km/h. Guasdd Sengdmntr. oeuey Crrobal
wenipdhoieiss esien Gouasddlsd LOHDID mg;g;’lsm&u_ﬂsu aftpeug Cuneitgy Comarmib?

(a) 60 km/h Pemeus@asta SHGHITSE!

(b) 10V10 km/h Menevdi@seeimba 0= tan” (1/3)
(c) 20 km/h Peneud@ssnas SpGETES)

(d) 10v2 km/h Penevdgoars &pGpiTss

(e) 20¥2 km/h Mensvi@aanas SpGETsHs)

4. ewildanligsd .1 cm HenpanLw el — (psiteflengy  (penenufian  gaLTIOTENS S,
(a) 2n/60 cm/s (b) /21600 cm/s (c) 2n/120 cm/s
(d) n/3600 cm/s (e) 2n/180 cm/s

5. am msnlsensuisd Gous-Grr susngy &6p g,guuu_a‘hm@ 12 Qesmameallsd
giemiidenawiladr G DGUiTFFenuwiLD, LIUJGUUﬂQ’;g’; SNTHMSUID SHHEUSI,

V(ms "a
4 o

(a) 32m,32m  (b)16m,24m (c) 16m,32m  (d)32m, 16m (&) 8m, 24m

6. mdemed guielediapihal G)ﬂ@Lb-@LI_IT(I_'DﬁTme@J, (pSHeuTalE!, S\JENILTeugl, CLPaImTeagI
Cgsasamist Lwsnllhs SMmSaiar aisib:
(a) 1:5:3 {(b) 1:5: 8 {c)1:4:5 (d)5:3:1 (e)1:3:5
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7. alLwrs GUREGD sahsms FOBEMIGHT0 o CalamsmarTs Senssng.
Ueiisumeusatsumniieh ereb Snhp 2 ewmreniuITsmgs?
(a) Geuss stal wonilefuns o _efeng
(b) GaumsHdar UGLEID, SN LDTHBLOEHL &6 meT.
(c) Ganemr Geus(pd, Bmmamr 2 HoHD LoTHedssiT.
(d) Gouasdier s ommEGmgG|.
() Gamemt Bousld LommAleimgi.

8. aspEupyLten e Gubuyinisd 10 kg defiaemiw @on o seng. Gomular s
gen. ellemg F =40 N, dpwrdlssiuGdpg. @opisan Gupuriiigh B ufsorer
o _griisysEgansn 0.5
(a) eopuar g sréagb o gnde) eflamgs 40 N
(b) e_gmiay elens SON
(c) Q@nihms afens 90 N
(d) Gpnhena efens 40 N
(e) G],e_r;rr@smea aema 10V3 N

9. 2 m Sefleyd L Benptd 2 enLwt v el Bgy m SHewfleyenl iy waillsHest BHalmres. ssver
uLger @ (pemamialmha  wpwpaenw T GrI&H@lsd  SienLho ﬁlmaﬁlmrrsm rEflet
CuBUIiusGh UL GsGn SmLulsd o gris Emes e,

(a) walssi + ULE saUuaDNE 2 HaD SrEEIUGEmE.

(b) Gameduler (Wellsa + L) Haxfley eNOWID OTHTSET6TE.
(c) L3 gmrsf@nis U@ @LbEuwiaEng.

(d) 2L/3 grradagmn s UL SbEuwirdipgl.

(e) L angsdlgnmines UL S bbuuireinmgs.

10. @@1.55516\51@5@1 UNQsmm o &&HH e g;smeb NpGeudla@md Gumgl, sysmevuilssr
6101 LFLomeuTib oM gieTemE?

(a) all&&1b (b) oimevBetid (¢} higmenr  (d) Qsﬂm () Geusid

11. euerfiilst epefwensussir
{a) GrpLLsTerensy
(b) @midsTaTmey
(c) BpLLTRG wHph GDeG BemGib.
(d) Besnbs GwsduenL wieney :
(e) Cumapiiu wmeyb Esbensu.
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12, wrpns GatuBamaullsd sidlsfla@h SipsssaLa 960 Cuasdhsar LInSHmens
Aplurssd SM_GW suanyy.

P P
( (e}

13. greng Gsddwed Galuplensy sFSfONer Gurg suefiuilsd geluller  Gousib
SiBEfil,

(a) 6.1 m/s (b) 0.61 m/s (c) 1.6 m/s (d)0.16m/s  (e) 61.0 m/s

14. @eneowmen sisneuuilsd,
(a) 64 dyns unb wsieng) _
(b) uwes &8 aamibseied Gfeunsald (Wremsapdeaisd o Wiramsalb 2 _eTeang.
(c) Buss sHdl sansseisd 2 WTMSAD (praisanssaisd Sfeursald o 6meng.
(d) Quwss, DIWHS oHG6T CGEIF FMTUBMENE. '
(e) Gummmniweney wWald FsDsn60.

[5. e opemenr epllLC@eren @Emular (Bsmd 25 cm el b 3 cm). sunuflsogpdled eue)
smsmiLR@ns. geiular Guab 330 m/s. Bsar Curs Uninisstiu@n eesule
Big medT{&e6iT)
{a) 330 Hz, sipeair (pupGeuswm Quipsstd
(b) 330 Hz sipalt giemmGutest Qumdsh
(c) 330 Hz oymeir GM_snL Glswr Gugndbsib
(d)330Hz -

" (e)Bum sapfiene WTeYLDEVEY.
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4m/s agub s szl el UG WHDID uGD BIEEH QBT GHEISMmT g
walset Spugraisdpra. semeuiyanGiy 240 Hz, Gubems 16igmefsd
omQgredsemen eragOLTulean, walHamed @ Cosseis GoslsluBb Suglibseme
eramremidenad wng?  (gedular Gaustb = 330 m/s)

(a)12 (b)3 (c)4 (d)0 ()6

ganeunguiled @eit FflaunatiuGaEing. Semeumg @NSH0sNE CanembHen s

GHpoUCL. Curgl, Gapitum b eqpaf 30°. ganLna S PEIME)

SISUSTANSBLILIL L F). g,mmm% gipeinn  Gsmewiib,
(a) 30° (by15° (20" (@10° (&) 60°

18. S ihs 2 ssdealmha mETar om sS5HMEG CFomib gefidsnanmpuies

19.

20.

uGCamemid 1 HEaETeTSH. OHMSS, (WiiaemLbs ShenmseEhsdmiulsorar Gsmemmd
90? QanGasrenyph (pmfCanampy (pmnGw T o b 2 b sED Gl
uHBsremiD,

wiieys  aillg V2 SyEayeen bigeleus  Quos@obnuismiars Lwenisgid
golsshmnuteg), opg — el aomeoulsd 450 Caremssds UGEBSH. Bk
BiLbgsnarseile S, SHENDLTEIE],

(2) suafiudgniem efsosalishrongl GeusMiILIGID

(b) ayquisnie GspituamLwb

(c) 2_mighariuib

(d) euedufignieir 90° upmiGaTamSEILa GeusMiILEID

(e} Cumampiwenal WITEYLDELR.

Qasneiseusd geamigieT wpenmBul Py 1o H3 opnileydaligEensnuh, t, ta ts
HigliL|@ementb 2 _gnLwl apaim SFeuluenLseiT 2 eenen. Sgeushdar Gamm oW,
(a) (t1+ tg + t3)} {1/ +1/ Hz ‘i‘l/].lg\]

(b) (4 + t2 + )/( Wi+ pa +13)

(€) ity +paty +psty

(d) ty /o o +ta s

(e) Gumampiwens wTaG.
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@ Fuss Gellay eflshansowmsig BFawil sreuFnama @Gals allsmeoseTs
Qau L LLhdmg. by Gelley alsmeoulaghb Gail Ll el elsbensoullangnb
@elw Fenmser (wenmGw fand f” _Gr_u_spﬂ_atir,_wf_/_f/ B

3

(a) 1 (b) n

frusdanet  owOpBoeTT  @alaGn  efsbmeuier

STLL LI (R6iTaTg.

(©) 2/3

(ci) 3

(@) > p Ly r<p

Cm=u

) =0, p=1.5

(e)2

CrwbuGpmn UL gglso

(e) m=15,p=0

o geidasbampurerg wilayFsLli 8/3 2 e sa_ss@e0mbel wplaFal g

V4/3 2 e w em_ssdie UuasSng.

aileomed Gamemnib eredreor?
(a) 45" (b) 90°

" (c) 120°

(d) 180°

SugeECuremsHed smemp LESEmE.

(e) 30°

Bren® sbisert A, B e @ty ﬂuaﬁltu_e_‘r,g,rréb QELuiILT Geitener. Sieuiyilair
wemmisailar afd@md 1:2 guaad, allLhsafar al@lsn 2:1 sysalb 2 eerar.

@Crwensy aflenFwimsd oEnauulyeBiiD FiTdEsIILL L TeD,

Bl fseflen alldlsid,
(a) 1:8 (b) 8:1 -

() 2:1

() 1:4

Suibnien Eamimsaisd gHLGD

(e) 4:1

Signpuitar seenguisdpis @@ &b OsmHEEng. omeE S (paneauilsh

SenemrssluGl Henmpulles epeob sg FdELLUEEDE. Sbuwiar CBLLIEiE
ellesmb € sysab, &bls SralwusHosn whsled wl@G Y sysaubd o sengl.
QUe0G Sarsusteyd@ifiw aflwed Supds sFéHd,

(a) 1/2Y€? (b) 1/2Ye

() 1/12Y? &

(d) 1/2Y%e

(e) 113 Y
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26. Geupren el BiEmenw@mLw GTedi® wullitdgienend @Gomisealler (peneraseir
Sraugglaen ploans@gsasrs oubipsasiu . Curgm, gy wlL ghmoTang,
(a) @remi(h PTGsMasii@nh Fowrs GmaELh
(b) Guiw el e w GEnulaeT siFlenTs S mawh
(c) Aflw el (pepLw @ pmulays Gopauns E\HeEn
(d) ffw el Lpenw @Gomigier Sidswors B)HbEhn
(e) Gumampiluane WIa|LDELED.

27. o Bhidsmel, o gEmeami_w @ren® Bisaeissmms o omLdpn. Ehs
Blaspaar Gsriymiw Udaeumh sbpdasaied sfuras og)?

(a) Aivhw  Brew® mrosefsaiar Goréass Haoofey, Quiw  Broseduler

_ glemfleydH FLOAMTELD.

(b) Afw  BgewH grrg@mﬂ&aﬂem Qursgs  syemy, Quiiu  Birdgietsetar
SUDISGEF FLOMIMGLD.

(¢) v Buai® mhdselseis Gurss Gumupiy, Guiv Birdselseaier
Guopurliih@s FwammEL.

(d) o Breoi® ﬁn@@mﬂmmﬂm @mrr,a_sg. Geulislenso, Guflw Birdglefu e
" GeulILlemeudEHF  FLOENTEGLD.

() FAw Soea® Brsgeaiseaila Gorss  Gopuriys gédl,  GQuifiw

' mirégeiuielr CubuUIlug sFoEdsEs Famgl.

28. (a) sautéamnyib (b) iGammed (c) Fail (d) emtQemTeniencor
(e) Gemgquib HGenmengL(H
Bemarr Hp_air Baid@hd Curg Bflar Gubuginiiigeney gqg‘,\&rﬂmeﬁ!g@

29, dsdsmen g;‘]usug;g‘;]@rn_m albHaE Qﬁrl'ﬁmiTth(r_F)&i@Lb Sy I Eamenyentlt Frw
@urr@@fmrrsmgﬁ\am wigey Geusid
(a) r* (b) r ) (d) 1/* (&) l/r
@i Couielsls FwameLb.

30. dems” (pigey Bauss@ELear eusilufenmns aiphe QsTaigBESGL BIsHE

SITCUFLDENTEN GHIeBeT Semswihdl @Uh SieTwrs LrpEng. ysiw sefuler (poey
BGsusLb, :

(a) 28!3cms‘] B 4P ems! (€8P ems’ @) 2P ems?  (e) 4% cms

(ugliyfleno GuhHmE)
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:@JGDDT(b U@é’ﬁ@&@w Glf'éb'JI_U_l'ﬁTf’&Sci ev,gprm&uuc_L &re) Sgenih warfSunarmsiaer
G &@w

u@cﬁ’ - . -@61'3 Sgei(h ﬁL'Lsme'/q GIGOTITERGET 2 6ITEN6T. DEHGY @Jm?@da@tb
e wefds Bavewi(Gd. UG - & naner afen smar efarnésnale JGHasaTS
SIUUL.HETAT @B SEHAGOTS 6TI0% Baam (.

UGS - & 8 S LGy aferndsat satater. Qabifd aenas BIaTS
mf’samcsa@&@ wlHY afemiwerldsd (Ssyswr@w Gaumne eupmesUul L afsml g&meafsh
e _&aT eTeSIU_6D Beverifhid. '

vl enslar wpald) usd - & @harer afsLdaralar & UGS - S ST
e _SGnememuyd Senewrd ), @eTmns, Guiunitemeuinarfd @L‘/Uﬁb}(ﬁ@;@é};@@b.
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BlugHulgsien Grewih elenrssEnshE@h aiemLiwaissab.

01. das@mennd Gemabd 1 2.0 SI-THH p 210 2 ani_us (poelsor Uy sml &5
S@IL TS, Yoy & 21D, SI-THH 6 2b 2 miw Frar Gacemd  FirULlemmed
sipimg. @Eie 6> p '

(o) Gararghdar 185 rbusslsd SiaGn allamasemenl Memeumd UL SHae0
GdHHE S HS.

(@) o3 Gusb V, Bemar oEmiwjib Gurg, SiHa 1551 STE@GID allanasmari
sireugnid UL Saled @ilsmd sl (Hs.

(&)

SH&@b  @elbleuns hﬂam&&@mrrem Camaneuensd SHS.

(7)) Guiuy Bsremausamstd S BGurgl, LS umlsss GsrLTurs B
Gumbsrew. &HHIBHTET eraien?
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(2) Gammend SEDLWSHIQW 2 T Cousshdinstar Csransuspul GUMIE.

(om) Gamengglar Gaim — GHY auengenl suen)lhgy, oigled o wit Coussmams
Qmellouns @idad: & Hs.

() qpgeleor U eml SEMSE SOHSAUSHETE SMED e’

(@) unugglar NasdGemos GanasHme (M) aumrialmhs saflE@h sumauisd

ugd (2) B Gupm GaussSbaTen BameneuemL LoAmIfLenLDSS

(g2) Goasiten cuemyLien,
X giFs @nloug:

Y siFs @millug:



02. (o) smsodlp alibumsmen EIOTHS elbUGIGETE OITHDIBHE G FioUbHS
Qemarem  oflunb @eim  eeleuTm  LWETUGSHSUU_MD  slELmS
GumpSsiorenr ST suflou_b epeod &M HIE.

(&) S8 sruul@erer sullUuLSSHe0 sTligwerp  Sersumguilssier yetel O .
B upd o Bpssdi 45° Gstensms qHUESSEDS. O @

GanfilnmLub aFlifisn urmsaml sumibhs STLHS.

(B) sgflar alosmend Sambssnb.
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(F) LLGgled asmiguenry Seneumquilsst &pns, pHGsTeamDd A goujenLul g
oiflun maussiuGEng. sHéurg, sHiflar uTmsaw amIhs ST 615,

(A

(2.} Gulmw (F) uzdulgsien SFlT aufituL G560, Ulenumhd Corammisemenub
@NHHE S1_HS. '
LG Gsremib i
(W BasiremIfIEeT ), Iy
Qeustiiiu@ Gamemnd i
gafldsgfan efleused Gsmemd d.

(z) sgiflearn Gords alsusmeod sHenilss.
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BougsuigeTer garag Brag allamssensg WLGn afd walldsai.

03. el suemesiirer Gitbsemer aflufidasd. 2 w5 alemlulsd GoUBSS @

04

euenes QBIDLGETEN 2 SHTTemDd eflenmuTeusl @G eyb.

30 cm -t

(&) uLgPHed smgwenm, ppresulss Gamembd 90° SYERD  (PRTEDS
slenLwindayld Epa@ld susmemnd 10 kg eawfey  gisiul Geien  Gungl,
Buapairssems (B) GemfbuGsaimg.  (paimsulagid  enasuwlargib
Slemiama Lpssmissiu@G0rled, os guaigisien Gurgl sHansuleames
eupBISLIUED eilens aTeiTen?
saagullanmed 2 L QsmeTeniull goHglurearg, Sewialar Bm GauuiiurL
Cousmens3s swaMEGLN? 2 g alenLdameal @UF EMMISHMSS HlH.

(&) Wweitms doLwns Gmssomuisn, Carambd 6=30" auEh asmamb s
FTSELRL_T6D, Bih SwiThsengwined suPpREULGD alenFuImena oTeaieam
EFemnilLiTed  oiHlsfidbesb?

wald aoiear aufiliu Sema auenlhs UaTeu(bD U@g\amm‘@ﬂﬁ@&&nl;@a
BIoweyL BT, elfGeuswiuLeob, SHyrel, ealcdenso, PGSy, seaviosn,
umTensy BIWLY, WOBID @enLl gL LD,

2 I1pg  amluLSHSsd alfGeueiiuLsoth  wHmh  ellseneoullel  EDWIBIEETHLTS

alfisHany eusnyuigiorer g Camligensr  (@ealulusd  oiFfamear)  suamps.
aamieniledl (prilas GEn@sw-Tes OFbhaib ST @il UTmEGm auenTs.

(©) ‘GoiburTmea’,  ‘menTee)”’ gD USESMTR SGHSUUHmS
ailuflésab. Bmey @elGsuTaianBub eelenm - Seuemmy  els0enensailei
2 gailuja Beurhst QFunsond?

(&) o wallsar -2.5 ;esbwursst sugaeilw  allclmeasamen o enL Ll
semremmgen  sewllupd - Gurgl, Seuenmsd 25 em (pHed  (gafadeuenty
Gmearieuna UNMTESSamQUSTS EIHHHEL
(i) 8= esiien euanad allsoanen?

(ii) o alsemaula @alw Henb eaeben?
(iii) samemng oEmlurs GUTEH Sieueained UTTHSGamIgU) LTTmal alFgb
666161 7
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(06) |

07)

(&) uvals stes gf Ealwume oo Gurgd, Gsl@lh o smiTemey
goURGEID Gustgla GFLHLNLML S(HHEITHS HHE.

(1) e@edwemso OFsbigud GFeldsreumuiens, @ (POaT plQUl  GEsd
Gumed @@pEeonh. susrent welFalsd Bbarsosuruier -Send 0.025 m.
oualulisd  gedulleir @& 340 ms! eefler, emar  elaemaySmstl
Um&sanilgg, ongliventl ufley Wgmensr walLiGES.

(@) (i) Comotzae 6lFs aemed@et (Wb wimnrg Qefelsd gelenur
LImn & seusos0 (peliimhal euEh pelenwd Bal@l smsmyem
wafiidd srHar  GslLed  EEDWsUmLITEE WgDaE 6 oimb
ol@EHmms STLED euenyan eIy,

(i) sEFsssmel GuWN G, 8 G\urr@g,g,wrram e ANl

GULAES.

() e_wponen swbusdar o Fdullgysien LaltysTT aFsNdams aedliUTeneT
(horn) g usirell @ed (PEHeoTEs EmHBWD. GellILTE Eudbaiur L
Bura glﬂﬁﬁ]@[ﬁ@j 0.8 m gmrsdled semelloucL gedwirgg]

2.0 x 107 Wm™ sy@ib.  gedlumemen Curédleumb CRTSHGeNT QUneuT
900m gnysalsd sumn Curg SEbGauralanws Gl &dh GmTLrEGSmaT.

1) @88 wser (waonss Gst sl L Gurs, Cwréman s sTHmaSsD
el iTha eeieneuTs  B)HbELD.

(i) Gomug @elwLThsiumam GslL s Henpanl S Thdleaweall s
Siflaons Smplug gl eaaumg ailufdas.

Bonsessta  wuiibgmns  couigst  Srusield  gppsms
SIUSTEINUGSET  fpsod o5 Spausdlar  Gomurlulggsmeenmu  eTeueuTm

- gemeliLeomd sletiueng  efiufdis.

Gt - B7 Genposstaramb 60° gealeids, 0.1 mm seEgue_w
Guonigier Bfar ghpn, adaans SEsGn? Bha oS 1000 kg m™,
Gumurnipensy = 0.072N m™

ahea&‘ﬂsm allFlaniud Gamis. QU HEMOTsT SibLleniu Ffrruug,em CLpsuLh  eTelsUITD
BT Snddlel amadlar efdlenw aumdaiyh unmodt asums afiufds.
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PART A
QL

Imagine a uniform sphere with radius a and density o falling under gravity through an infinite fluid
medium with coefficient of viscosity n and density p .Whereo>p.

(a)-Mark theforcesacting-en it in following*diégmn:initial[y.

{c} Write down an expression for the each force acting.

{d} For the write down above expressions what is the assumption you have made about the flow of the
fluid.
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(e} Obtain an expression for the maximum velocity of the sphere.

{f} Draw-a-velocity-time-graph-for the-mention-of the:sphere-and-mark-cleady-thesmaximumevelocity of
it-inthe-graph.

_ (g) What is the reason for consider infinite fluid medium.

{(h) Rearrange the expression for the maximum velocity obtains in part (e} to calculate coefﬁciént of
viscosity n of the fluid graphically,

{i} In the above graph what are the,
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Q2.

(a) Draw a suitable ray diagram show how-an isosceles right angle glass prism can be used for the
convert inverted images to erect images.

{b)-A-menochromaticr ylsmmdentafspmntOona:plane-mmr:makmg:an—angimf:%”ayshann
the diagram-below. Sketch-the-subsequent-part:of-ray-after the reflectionat.O.

{c) Calculate the deviation of the ray.

(d) Now, a prism with a refracting angle A is placed underneath the mirror. Sketch the subsequent path
of the ray.

45°
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{e) Mark the following angles on your ray diagram in {d) clearly.
Incident angle i,
Refracted angle r; and ry
Enﬁtcgentamgte iz
Deviation_of the light.ray.d.

{f) Calculate the total deviation of the ray.
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PART B

Q3.

Describe three types of leavers, including in your answer at least one example of the three classes of

leavers.

0cm

J0:em
{a}Thezbiceps muscle, shown as Binthe diagram:{not:to ;scale);-'aétsiwhen vanmasshfﬂlOKgis%h‘eld |
with the farearm harizontal so the angle at the.elbow.is 90°.Negfecting the mass.of the forearm
~ and hand, what is the force-provided by-the muscle-when-the-hand is held at rest?

Is the energy consumed hy the muscle equal to the work done on the mass? Give a reason for
youranswer.

{b)By what factor does the force provided by the biceps muscle increase when the-arm is stratched
out with the forearm still horizontal but with the angle 6 = 30"? 7

Q4.

Draw a diagram of human eye, labelling the following features: aqueous, humour, cornea, iris, lens,
retina, pupil, optical nerve, and blind spot.

On your diagram draw a line {the optical axis) passing through the centre of the cornea and the-
centre of the lens and on to the retina. Draw the path taken by a ray through the refraction system of
the eye.

{a) Explain what is meé’nt’by“th'éte'rm’shnrt’sight“a'ndﬁlong'sight:'Hbwma\/'each"ofthem‘be
corrected-by using spectacle lenses? :

{k)A man finds that he can focus clearly only an object between 25cm from the eye and inﬁni\‘.y‘ﬁc he
wears spectacles with-lensesof power -2.5dioptres.

(i) What type of lens is this?
(i) What is the focal length of ane of the lenses?

(iiiy Whatrange of vision does he have if-he is not-wearing his spectacles?
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Q5.

(a) Give a short outline of the physical process which gives rise to the sensation of hearing-when a
sound wave is directed towards the human ear.

(b) The auditory canal-along-which.the sound-wave pass.can-be:thought of as.being like a.pipe:closed
at:one-end. In a:normal-adult-the-length.of this canal-is-about.0:025m. Estimate the-fundamental
resorance-frequency-of theeamalif thesspeed-of sound in-airis-330ms™. Neglectend-effeets.

(c) (i) Sketch a-graph-showing how the threshold of hearing if the nermal adult human ear varies with
frequency-whenlistening-toasource-of sound-of constantintensity-over the'whole-ofthemaudible
range.

(i) Label the axeswith-appropriate:numerical-valuesand-umits.

(d) A-fog-harn-situated-at the-top-of a tall- mast-may be-considered-to-be a point source-of sound.
When the horn isin operatian the sound intensity measured 0.8m from the hormis
2.0x 10° Wm™, And observer sailing towards the horn can just hear It at a distance of 900m.

(i) What.is the-sound intensity-at the year of-the observerwhen the sound is first heard?

(ii} Suggest why the intensity.in (i) is.much larger than the.intensity at the threshold of

hearing.
Qs.
Describe how you would measure the surface tension of a liquid by observing the rise of a column
of liguid-in-a-vertical-capillary-tube. '
What would be the rise of water in a tube of radius 0.1mm, if the angle of contact between water
and the tube was 60°?
The-surface tension of water is 0:072Nm™ and its-density-is 1000Kgm™.
Q7.

State Hook's law.and describe how.you.would verify.it-for a.length.of wire subject to stretching.

An aluminium wire of cross-section area 0.002cm? is firmly attached to a rigid support at its upper
end-whilst-a-mass-of metal-of-volume 500cm? is attached at the lowerend. When the mass of
metal is completely.immersed.in water, the length of the.wire.is.observed.to.change.by. 1.0mm.
What is the length of the aluminium wire? (Young’s moadulus for aluminium = 7 x 10*°Nm?)
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Define-what you mean-hy the “magnifying power” ofa compound-microscope-and-show-that, for
a-given instrument, the magnifying power is approximately inversely praportional to the focal
lengthof theobjective lens.

A:compoeund-microscope-consists:of-an-abjective-lens-offocal-length-2-5cm-situated=30em-in-front

- of.an:eye:piece-of-focal-length 7:5cm.The-object distance-is.adjusted:so-that-an-observer:using:the

microscopesees the finalimage'at-a-distance of 25cm-#from:eyelens. Compare the angle
subtended by this image-at the eye-lens with that subtended by the-object when positioned 25cm
from:theeye.
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{e) Mark the following angles on your ray diagram in (d} clearly.
Incident angle i,
Refracted angle rand ry
Emergentangle i;
Deviation.of the light.ray.d.

(f) Calculate the total deviation ofthe ray.
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