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Wh ere nec esssry, dssurn e th e following constants :
Acceleration due to gravity, g

Avogadro's number, Na

Charge to mass ratio of an election

One electron volt, eV

,Planck's constant, h

Radius of the earth

Specific heat capacity of water

Specific latent heat of fusion of ice

Stefan's - Boltzmann's constant, 6

Speed of light in Vacuum, c

Unifred mass unit, U

Universal gas constant, R

9.81. m s-2

6.02 x 1023 mol- I

a.7 x 1.ot''CKg-r

1.6 x 10-reJ

6.6 x 10-34J s

6.4x 106m

4.2x103Jkg-i11-r

3.36 x 103JKg-1K-1

5.67 x 10-8Wm-2K-a

3.0x 108ms-t

1,.66 x lA nkg

8.31Jmol- rICl
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SECTION A
1. (a) (r) Whatisasatellite? (1 mark)

(ii) Derive an expression for the total mechanical energy of an earth satellite. (5 marks)
(iii)Explain what happens to a satellite when it falls to an orbit of a smaller radius.

(4 marks)
A satellite is travelling in a circular orbit which is lOolon above the earth's surface. Find
the period of the satellite. (5 marks)
Describe a simple experiment to determine the acceleration due to gravlty using a spiral

(b)

(c)

spring_and a set of masses.
1-_ *. :'+

I 1i, qr

2. (a) (i) Define surface tension and find its dimensions.
(ii) Explain the effect of soap solution on the surface tension of water. (3 marks)

(b) Describe an experiment to determine the surface tension of a liquid by Jaeger's method.
(6 marks)

(c) Derive an expression for the excess pressure in a bubble of air within a liquid. (3 marks)
(d) A thin circular wire of diameter 4.0cm and total mass 0.709 is gently pulled vertically

from a water surface by means of a sensitive spring with spring constant 0.75Nm-1.
When the spring is strotched 3.4cm from its equilibrium extension in air with no ring
attached, the ring is on the verge of berng pulled f,ree frorn the water surface. Find the
coefficient of surf'ace tension of water. Neglect the mass of the lifted r.vater. (4 marks)

(5 marks)

(4 marks)

(3 marks)

(1 mark)
(1 mark)
(3 marks)

(5 marks)
(1 mark)

1.<a
o)

Define vector and scalar qualities and give two examples of each. (4 marks)

tl

N",.l\"
(c)

Y\^1 :t*',"

A ball of mass 1Okg hangs from a fixerl pcint by.a light inextensible string on a vertical
wall. It is pulled aside horizontally by a boy and rests in eqliiibrium with the skiqg
inelined at an angle of 36o to the wali. Find the: h"(i) pull of the boy l,- fA" (4 marks)
(ii) tension in the string (2 marks)
(1) define the relative velocity of car A with respect to car B. (1 mark)
(ii) Two airfields P and Q are 5001arr apartwith Q on a bearing of 0600 from P. An

aircraft which can travel at 200krn in still air is to be flown from P to Q. If there is a
wind of 40krnh-r blowing from the west, find the course that the pilot must set in
order to reach Q and find to the nearest minute the time taken. (6 marks)

(d) Describe an experiment to measure the c-entre of gravity of an irregular piece of
cardboard.

4. (a) State the conditions for each of the following to bo conserved.

. (i) linear momenhrin
(i0 mechanical enErgy of a body in motion.

(b) (i). State Newton's lawsof motion

(c), (i) What is uniforrr acceleration?

(ii) A particle X of mass 1009 initially moving with a speed of 10ms-1 to the East
collides with particle Y of mass 2009 -oiing at 15ms-1 to the south. After collision
X moves with a speed 5ms-r on a bearing of,050o while Y moves with a speed V in
the direction of S(90 - O)" E. Determine the values of ! and Q.
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(ii) Sketch a distance - tirne graph for a uniformly accelerated motion. (l mark)
(d) A stone is projected verlically upwards lrom a point 980m abovc the ground w.rth a

velocity of 49ms-1. Find horv long it will take to reach the ground (5 marhs)

SEC'IION B
\!/5. (a) (i) State Nervton's lau'o{-coolir-rg (l mark)

(ii) Describe an experiment to r.,eril),Nervton's law of cooling. (6 marks)
(b) (i) what is a cooiing correcrion? (1 rnark)

(ii) Explain hotv a cooling con'ection can be obtained for a poor solid conductor.

(5 rnarks)
(c) (i) define specific latent heat of fusion of ice. (1 mark)

(ii) A solid of rnass 0.5kg and specific heat capacity 4.0 x 102jkg rK-r and temperature
90'C. rs placed into a rnixture of ice and 0. 1Okg of r.vater contained in a vacuum
flasl<. The final temperatiile rs fbund to be 10"C. Calculate the inass of ice initially

t /-"

in the rnixture.

k
6. (a) What is rnear.rt by:

(i) tirerr-lral conductivitv.

Aq
dt-

i&ot klrflr*=
ft" c, (1"-r;)

tnog 3't
3v cle \
rnsL.r'i- fn.'C-(10)

(6 marks)

(ii) coefficient of thermal resisrance.

(b) State tu,o precautions tirat must be taken into account
conductrvity of a metal.

(c) Describe an experirnent to clcterrnirr.- the therrnal conductrvity of glass.
(d) (i) What is meant by a black bocl_v?

( 1 rnark)

(l mark)
u,heri measuring the thermal

(ii) Using the same axes. sketch graphs to shou'the eLstributior.i of energy in the
spectrum of black body radtation for tr,,,o tiifferent ternperatures. (2 marks)

(iii)Use the graph in c(ii) above to explain rv1-ry the radiation becomes rrlore rvhite as the
temperature increases. (2 marks)

(e) A sphencal body o1'raclius 20mm c'mits 65% of the radiation emrttecl by a black body
ancl is at a temperature of 27"C. Calculate thc initial ratc of fall of telrperatllre of thc
body if the surrounding ternperaturr- ip -10 t'. specific heat capacrty of the body is
400JKg-'K-1 and its densit-v is 8300Kgm-'. i-- sr,qi1 '-) (5 marks)

,!

7. (a) (i) State the assumptions fbr ideal gasses that have to be modrfied when stating the

(2 marks)

(5 marks)

( I rnark)

( 1 rnark)

rdeal gas where thc symbols

1,/, .ri' (5 rnarks)
ti ( i mark)

(5 marks)

(1 mark)

(b)

t .- ?.-tlr

(i)
(i i)

respectively, calculate the atmospheric pressure. Ly, -_ +j
(c) (i) $tate the first law of thermodynamics. t, 

!, .' + 
'' t"

expression lor pressure of a real gas.

(ii) Derive thc cquation F : *rr', for prcssure, P 01'alr

carry their usuai meaning"

Define saturated vaporlr pressure.

A long unitbnn horizontal capiilary tube" sealed at one end and open to air at the
othercontain:; air trapped behincl a shorl column of water. The lengths of ttre air
column at thc tempe ratLire 27"C and 83"(l are l0crn and 30cm rcspectivcly. Given
that vapoLlr pressures of rvater at 27!C iind 30"L1 are r-i.0 x l03Pa and 62.0 x i03Pav'#

t+

/-. 461O t' '
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(ii) What is meant by an isothermal and an adiabatic process? (2 marks)
(iii)A fixed ilrass of a gas is in an initial state A given by Pr, Vr, Tr. The gas expands

adiabatically to state B given byPz,Yz,Tz.It is then heated up at constant volume

until it reaches the initial temperature ata state C, given by Pr, Vz, Tr. Show thaty

is given by (ft) =';.
Where 7 is the ratio of the molar heat capacities of the gas.

SECTION C

/8. (a) What are the differences between beta particles and garnma rays? (3 marks)

(b) You are provided with a radioactive source. Use an expansion cloud chamber to

deterrnine the type of radiation given offby the source. (9 marks)

(c) State two uses and two health hazards of nuclear radiation. (2 marks)

(d) A freshly prepared sample of a radioactive isotope contains 1020 atoms. The half life of
the isotope is l2 hours. Calculate the;
(i) initial activity
(ii) number of radioactive atoms lsm4ining after one hour.

/9. (a) (t) What is meant by an absorption spectrum? (1 mark)

(ii) Defrne the terms ionization energy and excitation energy of an atom. (2 marks)

(b) The energy levels of the hydrogen atom are given by the expression

En: -2.16 x 10-18J, where n is an integer. f ,r :: t _ l, v "'" '\-1

(i) What is the ionization energy of the atom? r", 
I

(ii) What is the wavelength of the line which arises from transitions between n:3 and

n:2? State the region *here it lies. (3 inarks)

(c) (i) Explain the dxperimental observations made in alpha scattering experiment by
Rutherford. (4 marks)

en: n*
.-u \ (ii) In experiment c(i) ahha particles of mass 7.0 x to-?7kg and speed 2.O x 1.07ms-1

were fired at a goldnucleus. What was the closest distance of approach between an

ahha particle and the gold nucleus? (Atomic number of gold :79).

(3 marks)
(3 marks)

(1 mark)

(4 marks)

(1 mark)

(3 marks)
(3 marks)
(1 matk)
(4 marks)
(2 marks)

(d) State the characteristic fe-atures of photoelecfic effect.

10. (a) (i) Define specific charge of an electron'

(ii) Describe how the specifrc charge of an electron is me-asured by the fine bean

method. (6 marks)

(b) An electron emitted from a hot cathode is. accelerated by a p.d of 103V. The electron

then enters at right angles into a uniform magnetic field of flux density 10-3T. Calculate

the;

(i) initial speed of the electron

(ii) radius of its path

(c) (i) What is thermionic emission?

(ii) Describe the mechanism of thermionic emission.

(d) State any two precautions taken during Miliikan's oild drop experiment.
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1 ;1) i il .\ :rlellits i;:211-r, srxall nrass u'hir:h (rrhits a mLlch larger nlass,

tii) Let a satellite of mass. m rer,olve in a circular ortrit ol raclir-rs. ro wlth speeO. r'. le1 i\4c e iitc

r-r'rtss o1' tire earth.
L,tvz,rr"=n,_ 

mV2 :GM"r,
ra rj ra

,, 1.,.,- GMrrn
h.-C - '\l\ -

z zro

The ,,rork donc b1 the gravitational force in moving a di-stance Ar towards the earth : force x
,, CMPM
distance: -"';'--Ar

Helce the potential energy at a point distance ro from the centre of the eaflh is given by Vro:

lrorr"^ d, = -GM"^
Jc( ro To

Thus total mechanicai energY:

K.e + 7.o :GM, m _ gMrn :-CM"r,, - 
grim

1i
Lto

av )r
Lt o L'O

(iii) Kinetic energy of the sateiiite increases. r.r,hile potential energy decreases. Thus the speed of a

satellite increases u,hen it falls to an orbit of a smaller radius. Frictional force increases and the

temperat[re of the satellite rises and may burn out if no precautions were taken.

b) i{: (6.4x 106 + 0.1 x 10u ):6.5x 106

lrom mRwz = 
G\"-r - *, = ?,

butw:11 -+ #=# Ur,Crr,r.:sr:

- Tz : q4 - +r2('o'sxt91)3- 
'. | = s.tg4 x 103 s' gri 9.81(6.4x106)2

P = pointer

One end of the spring is clamped to a stand as showr. A pointer is fitted to the free end of the spring

and the metre rule is clamped besides"the spring as shown. The initial position of the pointer is noted.

A known mass is attached to the free end of the spring. The new position of the pointer is noted.

1



Iie-nce tire ertcr-rsictn r rs cleterr-nrnecl. i he rnass is cirspiaccd ii ,itrugii a :t'rr.til \er'Lical ciisiatlcc 1'o lrli.l r'

ir oscillatc.'I'he tinre lbr.tu,entr,ccrnrplete osciliations rs dt-rt-r't-ttit-tc'd and 1.:etlce 1l"re peiioil. -l'obtaitrc-i'

fhe procedures ai-e repcated lor diflerent nrasses. A graph o1"lr against x is plottecl and the slop'c s

clr'tcrntinecl . g: no'

2. a) (i) Surface tension is the force acring perperrdicularly,or.r one side of an in-raginary line of length

one metre drarvn in the surf-ace of a Iiquid'

1"1 lJ "''':!-MLr 
) 

--\"1'f- t
LI t 

.Lenglt hl L

(ii) Surface tensiotr is due to cohesive lbrces between water molecules. When soap solution is aticled

to pure water, it r-.ixes rvith u,ater. The molecules of soap u'ili be between molecules of water' l-he

p..r.rr.. of m.lecules of soap reduces tl're cohesive forces between water molecules hence reduction

in surt-ace tension of rvater.

b)
Droi:ping
F U r:rre I

piilary
tube

lvia*otleie:.

The atmospheric pressure P is measured using abarometer. The radius of the capillary tube is

measured using a travelling microscope. The apparatus is arranged as shown above. The pressure

ir.rside the apparatus is increased gradually by allorving water to enter the flask from the dlopping

funrei. .{, air bubble grows at the end of the capiilary tube in the beaker in the test liquid and as it

does so the pressure rises to a maximum and then falls as the bubbie breaks away' Tire maximum

pressure, h recorded b.v the manometer is measured. The depth hr from top of liquid in beaker to the

end of capillarl, tube immersed in liquid is measured. Pressure inside bubble: P+hpg. P is density of

liquid in manometer and g is acceleration due to gravity. Pressure in iiquid outside bubble : P + hr

pr g . pr is densit-v of test liquid,
a: tP - hpg) (P - hipi B)r

:.y-Tthp-hrpr),2,

c) Consider a bubble of radius, r in a iiquid of surface tension. Let P be atmospheric pressure and P

excess pressure inside the air bubble.

Prcrz +Zttry = (P * P)rr2

. D -'Y.. t



Kx ' nrs ', yl. l:212nr)

l\.t-ntot/--!1-
+T(1'

0.75x3.4x10-2-7.0xt0 a x9.81

4tr (ZxI0-2 )

=. 7.6x 10-2 Nm-1

3. a) A vector quantity is a physical quantity whose magnitude and direction are stated" e.g. force,
velocity. A scalar quantity is a physical quantity whose magnitude alone is stated e.g. mass. work.
b) (i)

Resolving horizontally;

Tsin36:P , .(i)
Resoiving verticaliy;
-[ 

cos 36: 10g.... ... . ...(ii)

Divicling (i) by (ii) tan36 : p/10g
.'. P : 10 x 9.81 tan36 : 71.2N

(ii)Fromtii) f:'0.?f' : l2l.2N
cos:J6

c) (i) is the velocitl olcar A as seen by tlie driver of car B.

200 40

, sin30 stn?

sing: 'i:30 ...0 :5.74o

6 = 180 - (30 + 5.24): 144.260

Course (144.26 - 90; : 054.26o

Y2 : 402 + 2002 -2x40x200cos744.26

.'. V - 233.6kmh-r

distance 500
r lme taKen : ------T- = 2hours gminutesspeed. 233.6

o)^fate three holes around the edges of the cardboard. Suspend the cardboard to swing through one
of the holes from a pin and suspend a plumb line from the pin and locate its position. Mark the
outline of the plumb line on the cardboard suspended from other holes. The intersection of the
outlines is the centre of gravity of the sheet.

4. a) (i) No external force should act on [he system of colliding objects.
(ii) There should be a conservative force field.

d)



bt(i)Erelv bodv continues to be ir-i state of rest or Lrniiirrur urotitii'r in a sirai-uht line urricss

con-rpei1c.1 to chtinge thtrt state b1' an external lorce .

'l'he rate o1-change ol momentum ola bod.v is proponional to the applied fbrce and takes place in the

c-lirection o1' the fbrce.

To ever), aclion there is eqr-ral and opposite reaction.

( ii) ResoJving momentum horizontally

10x0.1 : 5x0.1cos30 + 0.2Vcos0

0.2Vcos0 :0.567 (i)

Resolving verticali),

15x0.2 : 0.2Vsin6 - 0.5sin30

0.2Vsin0 :3.25 ..... (ii)

Dividing (ii) by (i)

tan?:5.73 .'.6 = 80"

From (i) 1r - o 5e z : 16"5ms I

0.2 cosB0

c) (i) Unifbrm acce leration is when the velocity of a body changes by the same magnitude per unit
time.
(ii)

Distance

Time

tl1 Flonr li - ut - | nr=

-e8o: 4st _ lo.att,
4.905t2 -49t-980=0
t: -10 or 20
.'. f : 20s

5. a) (i) Undel forced convection the rate at which a body loses heat is proportional to the difference in
temperature between the body and the suroundings.

(ii) Read and record the room temperatura, 0 n.Heat rvater in a beaker untii temperature is steady.
Srvitch off the heater. Record the temperature of the water as it cools at suitable, interval of time until
when the ternperature is almost constant. As you record gentiy stir the water with the bulb of
thermometer'. Plot a glaph of temperature against time to obtainJhe coolinq curve. From the graph

determine the rate of ternperature fall at different times. Obtaiu the excess temperature, g.from 6 =



Ar - 0R tbr each rate. \\ihere 01 is tcmpr'rairu'e a1 au,i 1imc. 1. plot a grapli of rate ollall of
d0,

runllrEr.lturuT-.r5irr1r]st f. it is li straiglrt line + Of: 
" U

l{ence Neu'ton"s iau,of cooling.

b) (i) A coctiiug correctior-r is tcmperature u,hen addcd to the observed maximum temperature gir es

the eslimaterl maximutri leurperatr"ire if there rverc no ireat losses.

(i i)

Ordinate YN is drau,n through the peak X or Y. ensure OM is at least twice ON. another ordinate

RM is drawn. The abscissci O'KLM is drawn through room temperature 0o. Areas Ar and Az are

estin.rated bv counting squares of the graph paper.
AP A,Alllell -= AttAt
Lq

+ Lp = Lq(Ar /42) and AP ls added to 0*

c) (i) it is the anrount of heat required to convert 1kg of ice to its melting point into water at 00C.

Heat gained by melted
ice and water warming
from OoC to 10oC

Let ivl be the mass of melted ice

M, C, @Z - 0t): Mr + (M+0.1) C* (AZ - 0)

0.5x4x102 (90 - 10;: 3.36x10s M + (M+0.1) 4.2x103 x10

2x102 xgO:3.36xi0sM + 4.2x104M + 4.2x103

16xi03 - 4.2x703: 3.78x10sM

.'. M - 3.12x10-'kg

6. a) (i) Is the rate of heat flow through a material per unit cross-sectional area per unit temperature
gradient.
(ii) Is a resistance to the heat flow per unit cross-sectional area.

b) Should be very long and small cross-sectional area. The bar should be well lagged.

d

e ,r,

Tirne

(ii) 
Heat loss by solid
cooling lrom 90'C =

to 10oC

Heat pained

by ice melting +

at OoC



c)

Stearr irr

Thernrorleters

(),
A

L

B8L

Glass

Steenr ciresi

Stes fir oui

Erass slahs

;t T1

Steanr is passed through the steam chest until steady temperatures are attained and the readings of the

therntometers 91 and 02 al'e recorded. The glass is removed and brass base heated directly from

steam chest r-rntii its temperature rises by about 100C above 61 . Steam chest is reilloved and the top

parl of B is again covered with the glass. At suitable intervals of time, temperature of B are recorded.

A graph oltemperature against time is plotted. Slope to the curve at temperature 01 is calculated.

The ciiamcter of the glass is measured and the cross-sectional areaA calculated. Thethickness, lof
the glass is measurecl using a micrometer screr.v gauge. If m and c are mass and specific heat capacity

of B. then
msclw--r\ A@- o,)

d) (i) A body that absorbs all the radiation falling on it reflects and transmits none.

Reiaiive
lntensity

\a/avelengtlr

(iii) The body ciranges tion'r its coiour to red hot (A.,* in red region) yellow hot to white hot (A,,o, at

middle of spectrum). At this point different colours of radiations are emitted, they mix up and form
white light.

e). P : 4nr2 s(Ta - Ton). (i) P :T CLo -- !rur'pc

toe(ra -roai _ 3x5.57x10-8 x0.65(3004 -2534)
pcr 8300 x400 x 20x10-3

: 6.5 x 10-3 Ks-1

7 . a) (i) Moiecules are of appreciable volume so their volumes cannot be neglected. Intermolecular
forces of attraction are appreciable no coiiisions are not elastic.

(ii) Let a cube of side 1 above N molecules each of mas rn moving with veiocities
ut,u2,. ..uN in the x- direction. For one molecule, momentum change : mut - (-mur) :
2mut. 'firne taken to move tiom one side to an opposite side and baek:4.

U1

L0

t



liutct,l cltrurgctrl trrt'rntcntunt rnlut 
--rxrri br i1''l1n:I-+.A-l-andnl'essul=:;:d-
1{,

Iror N n-rolecules rn r- direction

l' :-(rri-u3.*.. .. .+u2Nl
lr

- r ,t? t _u3.t -..............+uztu , M
BLrl g1 : --3- 

N .Lndr= p

P: p tF. if c is the mean speed in x, y anci z direction and u, v and w are x,y,zcoinponents of
i elocities then.

c2:Lt2+vz +wz a ,,:iz=w-2
For large number of molecules moving randomly,

ir=r1 :i) F? J=Zu,
:. LlZ : '/, c2

F? P : thPT

b) (i) is a pressure of the vapour u,hich is in equilibrium with its own liquid.

1ii). Let the atmospheric pressure be H

Pr : (H -+x 103)- Vr : 10A" 7't:2J3+27:300
Pz : (H - 62x 103;, V: : 30A, Tz:213+81 :360

Ironr " ='uconstant
T

(H - 4x ro3)t oa': (.H - 62x 103)3oA
300 360

H: 1.01x 10s Pa

c) (i) Quantity of heat supplies to a substance goes in to increase internal energy of the substance
thereby making it do work by expanding against atmosphere. Or

Q : Au * Aw (with definitions of symbols)

(ii) Isothermal change is change in volume of a gas at constant temperature.

Adiabatic change is change in voiume of a gas in which no heat enters or leaves the gas.

(iii) State AB; pr-r Tr, : Prl-r 7rv F+ 

=:l-Jlt.| 
. ..(i)17 LP1 l

9:P. L Pr ....(ii) Ibl':1lr-l'rt rr t1 i, - 4 ""' \rr'' L4l F, L ni
f p)Y fp't

."" l-'I =l-J ILp.l Lp,-l



Alpha particles i Beta particles

Posilivell,charged I Negativelv charged

I-east penetrating I More penetrating

\lorc rortising , Lcs. iuni.il,g
l-ess cler,iat.a t,y electric or rnagnetic fieltl. I Iltore easily deviated b1' electric or magnetic

fields.

b. d)

rk pad

Containing alcohol

Liquid alcohol is placed on a dark pad on piston. The piston is quickly pulled down and air inside

undergoes an adiabatic expansion and cools. Dust particles are carried away by drops forming on

them. The dust free air is subjected to a controlled adiabatic expansion making the air

supersaturated. Simultaneously the air is exposed to an ionising radiation. Water droplets collect

around the ions produced which acts as centres of formation. The drops are illuminated and

photographed by the light scattered from them.

If the tracks are thick and straight, the source is emitting alphaparticles. If they are thin, B particles.

For faint thin tracks, /-rays.

c) Uses; checking thickness of paper, detecting leakages, treatment of cancer, detecting brain

tumours. Hazards; causes leukaemia, eye cataracts, genetic mutation.

. ln'2 Ln2 c 1

Ly, 72x60x60

dN

dt
= IN : 1.6x 10-s x 1020 : 1.6x 101ss-1

(b)

(ii) N : N6g-2.r : lgzo 
"-t 

6x10-sx360o : g.44x 1020atoms



9 ir) (i) \\'hert u.hrte Irght passes titrouph a irot gas. the alotrrs ol'iitc gas rvill absorb sonlc pholoit:;

1,[ose fi'ec1uenc1, is sull-rcient 1o ercite tlte atotrs. 'Ihe itrtensitv ol inctclent radiatiolr wiii be reciuced

ancl a dark line absorption spcclnLm is observed against a n'l-rite baci<grottnd.

(ii) lonization energv is the energy reqr-rired to remove the tnost loosell' bound electron fion-r the

grounci state o1'alt atolll.

h trt L, = -2.lox l0-rB
n2

Ionisation energ)-: E- - Et

tii)E; , -l.l6x 10-rB
t2
J

Fe Er - -2.16x 10-18, E-: 0

:o-(-2.16x 10-18) :2.16x 1C)-18.1

-2.4x 10-'e, E:: -2.16>< 1!-18 -5.4x 1-0-1e

2z

Et -Ez
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hc

1

6.6

f r 1n-lo I t., tn-19P - .+x _Lu J.+/\. ru

x 10-7 visible spectrum

:6.6x10-31 x3x108
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c) (i) most alpha particles pass through un deflected because most space in the atom is empty. A few

are deflected at angles less than 900 because ofrepulsion from nucleus very few are deflectsd

through. angles greater than 90 because the nucleus occupy a small space.

10. a) (i) Specific charge is the charge to mass ratio of an electron.

Path of electrons showing up luminous ring.

for producing a

Qi :2e, Qz 79e

e+ d: i58(1.6 x10-re)2x 9 x 10ex 2

17 xi0r7(2x107)2

-I Va

Heat
5upply

uniform magnetic field.

1ii) From \/zn'to2: 
**

)z lll u- : /YX / Xe-

-".J

d) For a given metal there is a minimum frequency (threshold frequency) below which no

photoelectric emission takes place.

There is no time lag between irradiation and emission of photoelectrons.

The number of photoelectrons emitted per second is proporlional to intenSity of incident radiation.

The maximun'r Kinetic energy of photoelectrons is proportional to the frequency of incident

radiation.

:2.6x 1014

H - a pair of Heimholtz coiis

A - conical anode

!
i'
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(-, Ilel1.,cj crtthodt:

yr, accelerating. \'oltage betlreen A ancl C. the cathode is lieated and it etnils eiectlons b}'theri't-tioilre

emissiotl''lheeiectl-onsareaccelerateclbyahighp'cl V,.toavelociil'ofvlonreachingtheanodeand

elnerge as llilrro\\: beam liorn a smallhole at the aper oithe anode into a region tlf a unilorili illa!,i'Lciiu

field B

Work clone bt,p.d V.: gairl in li.e olthe electrons

e\',, - ':ltl\',t ..... . . rit

e and.-r are charge and mass of electrons respectivel-v.'rhe tliameter of the luminor-rs circular ring is

measuted and the radius r calculated.

BeV : illiL2 .. .. ..(ii)
r --t

Vrr Blclrr E cVa - I: rlil Bre- r- 
|*' l-*' ]

.'. e - 2Va
m2 B2r2

rTeu :{Mxlojh)(i) r:nrur : eV F? .,:l,

: 1^84x 107rns-r

(ii) l-]eu -- md F, r - rnu -- r i- -f Ir Be 10-3 
| 
t.ZxtOll l r.S+xrO,

: o"rol * 
)

(c) (i) thermionic emission is a process by which electrons are emitted from a metal surface when

heated.

(ii) Metals have free electrons. These electrons move randomly throughout the metal lattice'

When a rnetal is heated, the electrons gain energy. If this energy is sufficient enough to overcome

the attraction of the positive ion, thc electrons escape from the metal surt'ace

d) lJse non-r,olatile oil.

Enclose the apparatus in a constant tempelatul'e water bath
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