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01. A student has dcs.igncd an experiment o find out the spring (N To find the spring constant k, the student has plotted a
constant k of a spring attached to a bail launcher. He placed the graph of h vs x2 as shown in figure 2.
ball launcher in a horizontal 1able and connected it to a

frictionless curved ramp as shown in figure |,

hx 103%m)

Figure 1.
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The student compressed the spring by a distance x from ist Figure 2.
natural length and placed a ball of mass M as shown in the . .
figure. He subsequently cjected the ball by releasing the spring (i) The te:_achc‘r says tha‘r the grae)h is unsatisfactory. Why do
sa that the ball climbs along the ramp to a maximum vertical you think it is unsatisfactory?

height h without tolling.

To measure the vertical height h, student has used a properly
calibrated scale marked along the ramp as shown in the figure.

(i) What measure would you take in this experiment to
improve the graph?

(a} Writc down the least count of the scale marked on the
ramp.

..........................................................................................

(g} Ifthe gradient obtained from the improved graph is 200m-1
and the value of M is 0.125kg find the spring constant k.

(b) When the spring is compressed by a distance x, wrile
down an expression for the stored energy (E) in the spring
in terms of k and x.

..........................................................................................

(k) Inthis experiment the student measures the compression X

end the corresponding height h. Which one of these tow
(c) Write down an expression for the gravitational potential

" measurements has to be taker more accurately than the
energy (U) that the bail will gain when it reached the height other?What is the reason for this?
h after the spring is released.

..........................................................................................

(d) Using your expressions in (b) and (c} obtain an expression

for the height h, in terms of M, x, k and acceleration due to 072. The variation c-)f saturated vapour pressure
gravity g (Assume that the entire stored energy in the of water with temperature can  be
spring is transferred to the bail.) investigated using a narrow glass tube with

one end closed, and having a column of air

trepped between the closed end and a thread
PTTTTT T, Of water.

(¢) Name the principie that you have used t¢ ebtzin the Figure 1.
expression in (d).
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(a) In this experiment. the tube is mounted in a beaker of
water. Figure | shows three possible positions A, 8 and C
for the water level of the beaker.

(i) Which one of these should be the correct position at the
begining of the experiment?

(ii) Give the reasen for your choice.

------------------------------------------------------------------------------------------

(b) An incomplete diagram of the expeimental setup is shown
is figure 2, Complete the diagram and label the items inside
the beaker, -

—

Figure 2

{c) Write down the measurements that you would take after -

properly setting up the apparatus.

(d) A student carried out this experimen? with an air
column of length 3cm 2t 27°C temperature and 100 kPa
atmospheric pressure. Saturated vapour pressure of water
at 27 °C is 5 kPa.

Using the above data, obtain an equation relating the length
of the air column I (cm) and the saturated vapour pressure
cof water p (kPz} at temperature 9 (°C). (Assume that the
pressure due to the water thread is negligible.)

@

(i) Asswring that the water thread was Icm long, calcuiate
the pressure exersted by the water thread and show that its
effect on the results of the experiment is negligibie.

(Density of water = 10° kg m™)

(¢} Another student did this experiment with the seme
epparetus, but used a smell volume of mercury and a small
waler thread to wap air as shown in figure 3.

€
A L _ b#

When this student plotted the measured length | of the air
column with temperature 0. he obtained a curve with the

shape shown in figure 4.

!
L Mercury /

Waler

Figure 3

What could be the reason for the change in shape of the
graph at 0,7

Figure 1

Figure | shows the paths of two rays from the object ()P
placed in front of a compound microcope at normal
adjustment. The least distance of distinct vision of the
observer is 25cm.

(a) Draw the image formed by the objective lens on the
diagram and label it as O'P’
(b) Draw the finai image formed by the microscope and fabel it
as Q" P
(e) (i) Mark the location (#,) of the focus of the objective lens
on the object side.

(i) What is the reason for selecting the object distance in
such a way as shown is the figure?

(d) Assume that the eye is kept very close to the eyepiece.
The foca! length of the eyepiece is 5 cm,

(i} What should be the distance to the final image From the
eyepiece (BO")?

(ii) Calculate the pbject distance (BO") to the eyepiece.

(iii) A student argues that, if the eyepiece is moved together
with the eye towards O'P' the final image should be closer
to the observer and larger, But the student says that when
he dozs that, the image gets blurred,
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(1) Why does the image get blurred?

......................................................................................
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{e} Giveareason for selecting an objective lens of short focal
length in the compound microscope.

......................................................................................

.........................................................................................

{f) Figure 2 shows the way a square ruled paper can be seen
when a simple micrescope is placed close to it. What is
the magnilying power of the lens?

N :
]
....................................................... 1 =
7 ]
T |

Figure 2

. You are asked to investigate the cariation of the resistance of 2
coil of a metal wire with temperature, and to determine the
lemperature coefficient of resistance. The coil is formed by
winding the wire on a wooden rod in such a way that no two
turns touch cach other. A Wheatstone bridge is to be used to
measure the resistance of the coil.

(a) Resistance of the wire at a given temperature is given by
the cquation

R, =Ro (1 +ad)

All the symbols have their usual meaning. {dentify all the symbols.

R, = e
a = s

(b} The figure shcws a rough sketch of an incomplete setup
that can be used for this experiment.

ﬂ ,_1:;]—-—- To item [

Coil -

(i) What are the items merked as [, 2 and 37

-(3)

&

(i} What is the main purpose of using a wire gauze when

heating the liguid?

..........................................................................................

(iiiy Apart from the Wheatstonc bridge arrangement and

stands. two other items wkich are not shown in the above
ligure arc necessary to perform this experimeni. What are
they?

..........................................................................................

(c) It has been decided to use ceconut oil instead of water as

the tiquid in this experiment. Give two scientific reasons
for this decision.

(d) A student argues that when using a Wheatstone bridge
arrangement a current has to be setup through the coil, and
that current may affect the accuracy of the measurements.
Would you agree with this argument? (Yes/ No)

...................................................................................

.....................
.....................................................................

(e) Draw a rough sketch of a graph that shown the expected
variation of the resistance of the coi! with lemperature.
Labe! the axes with appropriate symbols identified in (a)
above,

{D) Write down en expression for the temperature coefficient
of resistance in terms of the quantities that can be
extraeted from the graph above.

——e
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PART B_|

Amnswer ol! four questions on this paper iisell.

(=10 Nkg']

0i. A uniform rod. A8, of square
o ______1'3__—7 cross section, mass M and length
—v M - L rests orn a horizontal
O -ee--ey, : frictionless surface as shown in
xf . figure 1. The moment of incrtia
i L of the rod aboul as axis
‘ ol: perpendicular to the surtace and
Co G| passing through its centre of

: S—— I M gravity, G is /.
- surface L_l . The rod is struck by a bal! of mass
R ,{ m travelling along the surface

'F.i-gure ; without spinning, with a velocity
perpendicular to the rod. The motion of the rod due to the impact of
the ball can be studied in terms of the lincar motion of the centre of
gravity of the rod and the rotation about its centre of'gravity. Assume
that the rod does not wopple. After the impact the ball recoils in the
opposite direction with the same speed. First consider the linear
motion of the rod that occurs due to the impact of the ball,

(a) (i) Write down an expression for the lincar momentum of
the ball before the impact.

(ii} Considering only the linear motion of the rod. obtain an
expression for the velocity, ¥, of the rod after the impact.

{b) Now consider the rotational motion of the rod around its
centre of gravity.

(i) 1fthe ball strikes the rod at a distance x from its centre
of gravity, write down an expression for the anguiar
momentum of the ball about the centre of gravity of the
rod before the impact.

(i

—

considering enly the rotationa! motion of the rod about
its centre of gravity. obtain an expression for the angular
velocity, © of the rod about its centre of gravity after
the impact.

(c) (i) Using the expression obtained in {b) (ii) above, write
down an expression for the linear velocity. u'of the end
A of the rod due to the rotational motion of the rod.

{ii) Are the directions of }" and v' same or opposite?

(iti) For a certain value x, of x the end A of the rod remains at
rest as the red begins to move. Derive an expression forx.

{d) The moment of inertia. 1, of the rod aboul its centre of
gravity is given by
= -l.ML? ’
12
If L = 0.6m, determine the value for x, cbiained in () (iii)
above.

(e) Consider a player holding a 2.
tennis racket at the end of its
handle (see figure 2). When the
ball is struck at the special point
et distance x, from the centre of
gravily of the racket, no force is
produced on the palm of the
player and it minimizes the

02.

—_—

'sting' the player experiences on the palm. Indicate on your
answer scripl. by drawing an arrow, the direction of the force on
the palm experienced by the player when

(i) x>x, () x <X,

Read the fallowing passage and answer the questions below

Activities used inconstruction such as blasting penerate groung
vibration. I its amplhitudes are sulTiciently large, ground vibration
has the capability of damaging structures such as buildings,
monuments and ruins, cause cosmentie damage such as cracking
of plaster, or disrupl the operation of vibration sensiive
equipment such as electron microscopes. Prle driving using pile
drivers, demalition activity and blasting are some ol the primary
sources of vibration. Irattic, including heavy trucks traveling on
a highways which are in good condition rarely gencrates vibration
amplitudes high cnough to cause structural or cosmetic damage
However, there have been cases in which heavy trucks traveling
over potholes or other discontinutics on the road have caused
vibrations high enough to result in complaints from nearby
residents. In describing vibrations in the ground and in structures,
the motion of a particle (i.c. a point in or on the ground or
structure) is used. 1he concept of particle displacement. velocity,
and acceleration are used to describe how the ground or structure
respond to excitation. Although displacement is generally, easier
to understand than velocity or acceleration. it is rarely used 1o
describe ground and structureborne vibration because most
transducers used Lo measure vibration directly measure velocity
or acceleration, not displacement. Accordingly vibratory motion
is commaoniy described by identifying the peak particle Velocity
{PPV) or Peak Particle Acceleration (F£4). PPV is generally
accepted as the most appropriate descriptor for evaluating the
potential tor building damage. To determine human response.
howes er. an average of vibration amplitudes is more appropriate
because i1 takes tume for the human body to respond to the
excitation (the human body respond to an average of vibration
amplitudes. not a peak amplitude.) ilowever as the average
particle velocity over time is zero. the root-mean- square (r.m.s.)
of the velocity amplitude is typically used to assess human
response. Displacement is generally measured in millimeters
{mm}. Velocity is measured in mm s™'.

One of the methods to assess the potential to damage
structures by vibration is 1o estimate or predict the PPV from
various sources at various distances. One such vibratory source
is a vibratory pile driver. Pile driving has potential to damage
surface and buried structures even at greater distances. Vibratory
pile driver is a machine that installs piling into the ground by
applying an alternating force. This force is generally generated
by a pair of identical eccentric weights rotating about shafts.
The figure shows the basic setup for the rolating eccentric
weights used in modern vibratory pile equipment. Each rotating
weights produces a force acting in a single plane and directed
toward the axis of the shaft. However, when a pair of identical

eccentric weights are used the resultant force F will act along +y
direction.

Vibration ampiitudes produced by vibrating pile drivers can be
estimated by the following equation.

————
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Eccentric weights

bhaﬂs i

PPV = :-PV“L'O EP""-!% = yI__,,‘

Where PPV represents PPV value for a reference piie

driver al i0m from the driver
D
E

E,, = Rated energy of a reference pile driver

= distance from pile driver to the structure in m.

ranp = Rated encrgy of the pile driver:

To assess the damage potential from ground vibration produced

by & vibralory pile driver, the criteria given in following table
can be used.

T o —

Meximum |
b Structure end conditi
PPY{immst) i
2 Lixtremely fragile historic buildings, ruins, ancient
monuments
v -
25 Fragile Buildings
65 Historic and some old buoldings . )
15 Old residential structures
125 New residential slru»tur-.a, Modern mduslnal
buildings
. — e

L N E——

{8) Wrile down three sources of vibrations which can cause
damage to historic monuments.

{b) Write down a physical parameter associaied with vibrations
which causes damage to structures.

(c) Write down three structures most vulnzrable to ground
vibrations.

{d) State a reason why heavy trucks travzlling over potholes
can cause more damage to siructures then heavy trucks
travelling in highways which are in good condition.

{e) State the reason for using the velocity to describe ground
vibrations instead of displacement.

{©) Draw a rough sketch of a veiocity (ua) - tine {f) curve for a
particle executing simple harmonic motion and merk
its PPV value.

{g) Give a reason for using the average value of the vibration
amplitude 1o describe the human response to vibration.

(h) (i) Direction of the resultant force F created by & rotating
pair of identical eccentric weights on the shefls is elong
the t y direction. Give the reason for this.

(it) Draw a rough sketeh to show haw 7 varies with time (f).

() A vibratory pile driver (E o, =1 12.3kM) will be operated
&t 30m from a new office comples and 30m from an encient

- = = .

"

®

monument known Lo be very fragile. Assess the potential
for damage

(i) to the office complex,
(i1) to the ancicnt monument.

Take PPV, = 12.5mm s" for areference pile driver at 10m.
(E,y = SOKN)

i) The pile driver mentioned in (£) above has to be used in a
construction of a new building close to an ancient and fragile
monument at Polonnaruwa. Calculate the minimum
separation that has to be maintained between the monument
and the new building.

03. (a) Radii of water droplets in low-lying rain clouds is in the

range of 10 um to 60 um. Under certain conditions smaller
waler dropleis coalesce to form larger water drops and these
water drops are relecased from clouds as rain. How many
walter droplets, each having a radius of 10 pm, must coalesce
to form a water droplet of radius 40 pm?

(b) When a water drop is falling through air. a drag force is acting
on the drop, in addition Lo the other two forces, weight and the
upthrust. Only if the radius of the water droplet is less than
50 um, the water droplet retains its spherical shape and the
drag force is due to the viscosity of air which is given by
Stokes' law. Consider a water droplet of radius 40pum,
relcased from a rain cloud located at an altitude ot 2 km.,

(i} Assuming that the air remains at rest and the upthrust on
the water droplet can be neglected, calculate the terminal
velocity (v,) of the waier droplet of radius 40 pm,

(Viscosity of air = 1.6 x 10°* Pa s, Density of water=p_= 10° kgm?)

(i) Ithasbeen found that, in general, a water droplet of radius
40 pm would evaporate completely within a period of
600s. As the radius of this droplet decreases due lo
evaporation, the terminal velocity also decreases,
and the mean velocity ofbhe droplet for its entire motion
can be considered to be -QLShow that this water droplet
will evaporate completely before reaching the ground.

(¢} When the radius of the raindrop is larger (greater than about
160um) the shape of the raindrop tends to deviate
appreciabiy from spherical shape. Now, consider a raindrop
which has a vertical length & (> 100um) and is falling
verticaily through air at a constent speed. Assume that the
stmospheric pressure (//) and the density of air remain
constant. Take the radius of courvature of the drop as R, at
the upper end of the drop and R, at the lower end.

(i) if the pressure at a point just below the upper end of
the water drop is p, (> //), write down an expression for
(P,- 15} in terms of R, and the surface tension of water (y).

(ii) What is the pressure at a point just above the lower end
of the raindrop? Express your answer in terms of P.h,
the density of water (o) and acceleration due to g'ra\nty g

(iii) Show that R, > R,.

(iv} Calculate the vaiuve of (R, - - R,) for a raind
rop ofvcmcai
length £ =4mm. Take R 1Ry = 4 % 10 m? for this case.
surface tension of water is 7 5% 10 MM,

{€) When the maximum hydrostatic pressure inside the reindrop
;)ecmes greater than the pressure difference due to surface
tension ot the lower surfoce of the reindrop, the raindrogp

D
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becomes unstable and breaks into smailer droplets. Assuming
h=2R,. calculate the maximum value of vertical length b,
a raindrop can have. Take {?'.'5'- 2.7

94. A uniform magnetic ficld of flux density B exists in a certain
region of space. As shown in figure | an electron of mass m and
charge e is projected with velocity » perpendicular to the field.
The electron moves along a circle of radius R.

- — .

——e

Lo - —
B bt f R
< Y —
— XWL —
mem e a e m  ——
Figure |

(a) (i) Derive an expression for R.

(ii) Obtain an expression for the number of revolutions, /]
per unit time that the electron makes,

(b) When a charged particle like an electron moves along a circle
il emits clectromagnetic waves with a frequency which is
equal to its own frequency, /. of revolution. Microwaves in
amicrowave oven are produced by allowing electrons to move
in circular paths in a magnetic ticld as described above. The
unit which produces microwaves in a microwave oven is
known as a magnetron.

(i) A magnetron in a microwave oven emils microwaves
with frequency 2450 MHz. Determine the magnetic
flux density. B, needed to produce such microwaves,
(m = 9.0 x 10"kg. e = 1.6 x 10" C) Round off your
answer to the second decimal place,

(i) Such a uniform magnetic field could be produced inside
a current carrying solenoid.

(1) Long, closely wound solenoid with n turns per unit
length carries 2 current /. Write down an expression
for the magnetic flux density B in the solenoid along
its pxis.

{2) For a current of /= 10A. what should be the value
of n in order 10 produce 8 calculated in [b} (i) above.
(Take p, = 10* Tm A}

{3) Calculate the diameter of the wire used te wind the
solencid.

(4) Skeich the magnetic Nux lines in and ercund such a
solenoid.

(¢) ¥fthe direction of the initial velocity of the projected electron
in {@) ebove males en angle O to the direction of the uniform
magnetic field, the path of the electron is a helix es shown in
figure{2).

&

R

(i) Build arguments to prove that the path of the eleciron
is a helix.

(i) Deduce an expression for the radius R' of the helica)
o path.

(iii)as shown in the figure the distance travelled by the
electron along the axis of the helix per revolution is
called the pitch p of the helix. Obtain an expression for p,

{iv) Show that the ratio R’ depends only on 6.
P

05. Answer either part (A) er part (B} only.

(A)(a) Write downan expression for

the power dissipated by & Y
resistor of resistance Rwhen R, S 600 Q R T 5kQ
subjected to a potential
differenceof 1. X

(b) The circuit shown is powered o 200 q RELELD

by a battery of em.{. 10. ¥
P is a three-terminal element.

I

[Assume that the internal resistance of the battery is
negligible when answering the parts (i). (i) and (iii)].

(i) Calculate the power dissipated by the resistors R .
R,.R and R, separately. Give your answers to the
nearest integer in mW, Assume that the current
through the path XV is negligible.

(i1) Resistors are available with different power ratings. and
the price of resistors go up with the power rating value,
Some of the standard ratings for resistors are 0.125W,
0.25W, 0.5W. 1W. 2w, ctc Considering the above
information indicate suitable power ratings for R, R,
R, and R,

(iii} Find the total power consumed by the circuit. You may
assume P also as a purcly resistive element.

(iv) I the entire circuit is constructed in IC form in a small
piece of silicon of mass 0.9 mg and there is no heat
dissipation to surroundings, find the temperature of the
circuit 5 minutes after connecting the power supply.
Take the room temperature as 30°C. Specific heat
capacity of silicon is 600 J kg K.

(v) When 5 such circuits are connected to a battery of e.m.f.
10V itis found that the terminal voltage drops 10 9.9 V.
Calculate the internal resistance of the battery.

(5. (B) (a) In the circuit shown in figure i,

A and B are two identicai light

* dependent resistors (LDR). The
resistance of each LDR atR

complete darkness is SOMQ.

+5V

p24:]

@
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The operational amplifier has p X

saturation voltages of +5V and
an open loop voltage gain of 10°. R

[

A

— Figurc i

(i) Calculate the minimum voltage difference between P

and { that wiould saturate the operetional amplifier at +5V.

(i1} What would be the voliege V&1 X when both LDRs are
& completz darkness?




(b)

(e)

(1it) When beth LURs are in o place where the embion: hight
level cavses the resistanee of ench 1D te drop o 20082,
what would be the value ol V 7

(iv) When both LDRs are hept in the pliace mentioned bn (i)
above, light from a2 smali light souree 18 nllowed 5o Tnll
on A only. This reduces the resistance of A to 3042
Caleuiate the new V value,

(v) Ithis circuit is esed for detectimg na external Bpht sousee,
is there an advantage of using un LOK Tor K, without
using of a fixed resistor? Lapliin the reasom for your
ANSWeT.

Figure 2 shows three I l i i
different positions of an 10 il nl
opaque picce ol cardboard . .
wF::HuhE!c.plnced nearthe Al 5 A ) AJ
two LDRs. 8 is & hight

source. The cardboard is i
moved slowly at a constant (0 (2)
speed starting from position Figurc 2

(1) until it reaches position (3) via position (2). The
recistance of A when it receives light through the hole is
5002 Al other positions, duc 1o ambient light, its resistunce
is 200Q2. Resistance of B remains at 200£2 in all positions.

(i) Sketch the variation of V_ with time (f), when the
cardboard is moving.

+

(i) Skectch the variation of the V_with time (), when
the speed of the cardboard is douhled.

An ‘optical encoder’ which is used to determine the position
of'a moving pan of a device such as a robot is based on the above
principle. Figure 3 shows a robot arm that moves back and
forth and a metal plate with two rows of holes, attacked to
it. The metal plate is moving between hght sources and
LDRs as shown in the figure. The two LDRs B and 8°(not
shown in the figure) are kepl away from the light sources
and they only receive the same ambient light as A end A
The two LDRs A and B are connected to the circuit shown
in figure 1 while LDRs A’ and 8’ connecled to another
identical circuit which has output ¥. Assume that one of' the
four section (| -4} of the metal plate is always between the
LDRs and the iight sources.

T_I?Q;E [ T — ——

e

[

Figure 3

(i) Assuming that the light levels received by the LDRs are
identical to those mentioned in part (5) above, draw a
rough sketch of a graph to show the veriations of voltage
at the outputs X and ¥ with time (/) when the metal
plate is moving from section 4 to section | at a constant
speed pasi4 and 4. Drew the variation of ¥ underneath
that of X on the same time axis.

(i) If the outputs of X and Y are interpreted as logic signals,
write down the binary numbers obtained frem X and Y,
when each of the four sections of the metal plaie ere
facing 4 and 4",

2

3)

(b) ()

k<

G, Anower eliees pasl JA} or peed {18} anly

{A) A bl Gillud gas bl oon, which cnpriss s dostoame husa

been plsced ol a cortum elituda 1 the wopth surfase frare
rescaich purpone | e alinospldi e cimilitions ol th nisiel
nllitide nre g leliows

femperature (1) - 240 K the pressure (1) 420 1%a aind

dennity (p )= SHA w10 b !

Awsumme b e prcssore ireasle wied ongisade e b llosems wre
thy sine, Ferive say logmalae you may use, slarbing Frevin
the coguintion of stnte Tor an wdeal gos wlen gasw i g the:
followingg qpacsdions. Awsorwe it b Dz ke baves as ok al s

(1) Calculinte the dematy of e belins gas e B billoon
Miass of 0 hehum atom b 664 x 107 by Avagiein
nuinher N, = 6« 100 i) il wniversal s comstant
Ke=BAJK"nul'

(b} IV, i the volume of he balloon and 12 o the densily of
the hehum ipside the ballosn at the smed alviude, show
thit, to keep the balloon at the altiude

M where & 1s the wital mass ol the cinply
n Py P buslloomn aned ipstrument

(e} M is 10kp using (a) nnd (&) calculate the volume ol the
hilleon V,,

(d) Also determine the nuimber of helium atoms inside the
balloon,

Calculate the volume of the bulloan before itis released
from the earth surface 'The wtmospheric pressure and
temperature of the carth surlace are 107 1 and 300K
respectively.

(e}

Il the atmospheric temperature al the said altitude
decreases, what effect would you expect on Lhe balloon’s
altiude? Explain your answer.

06. (B3} The apparatus shown in the figure can be used to compare

the intersities of the radiation corresponding o colours ol
green (frequeney f, = 5.6 x 10" 112) und vielel (frequency /,
=72 x 10" 2y in the electromagnetic spectrum of the Sun,

incident on the Larth. The two
maonochromatic light beams
corresponding to Lthe iwo
frequencies are frequencics are
obtained using filiers. Each beam
has a cross-seciional arca of
5 x 10" m?and :s allowed 10
incident rormally on the
photccathode, one beam at a tlime.

light beam

{a) (i) When the beam of violel light was incident on the

photocathode, the stopping polential was found to be
0.05 V. Celculate the work [unction ol the photocathode
malerial. Take Planck's constant h = 6.6 x 10* Js and
the magnitude of the clectronic charge, e = 1.6 x [07C.

(if) Show thet there will be no current in the circuit when

green light iz incident on the photocathode described in
(a) (i) ebove.

Three other photocathedes A, I und C made of materials
wiih work functions 3.4 x 10", 5.1 x 10"}, and
7.2 1k 107"), respectively, are available. IT it is desirable
1o use only one phoiocathode to compare both green
_and violet light beams, which photocathode must be
selected? Give reasons for your choice,

Q-9
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(i) For the photocathode you selected in (b) (i) above, which
colour produces photoclectrons with higher maximum
kinetic energy? Calculnte that value of maximum Kinctic
energy of photoclectrons.

(c) When photons are incident on the photocathode, only &

part of the incident photons contributes for the emission of
photoelectrons. Assume that only 10% and 15% of incident

photons emit photoelectrons for green light and vielet .

light, respectively.

(i) The maximum currents observed in the circuil for green
and violet light beams are 400uA and 240pA, respectively.
Taking N, and N, 10 be the number of photons incident
on the photocathode per second for gregn and violet

colours, respectively, calculate the ratio w‘;
W

=
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(i) Draw a sketch to indicate the variation of photoelectrig
current {f) with the applied poienual dilTerence (1), For
both green colour and violet colour light, in the same

graph.

(iii) The average value of the encrgy of the solar radiation
incident per unit time per unit arca on the surface of the
Earth is 1200Wm™ during the day time. Caiculate the
percentage of this encrgy which is due (o the photons
comresponding to green colour.
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