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MATIGO EXAMINATIONS BOARD

r = 28.6°

P510/2
PHYSICS
MARKING GUIDE 2023
PAPER 2
Qn Answer / Marks
1(a)(1) | Real depth is the actual distance of an object beneath the surface q.f/{he medium. 01
(i1) Apparent depth is the depth of an objett in a denser medium as seen from the rarer medium. 01
Note: A rarer medium is a medium A which the speed of light is more.
(b) ! : Snell’s law at point C: Critical angle,
I 1
: I C = sin™?! (—)
\Kﬂzl : n
A ch , = sin™?! (%)
N D 7. G /3
- 5t —\/[—— - \/(—:——— C=48.6°g\u/(
80+100\" _ _ - Y _ 4 _ _ _| From the geometry of triangle CBD, it gi¥ef the glancing angle
: 5140 : at B to be: g = 180 — (80 + 48.6) = 51.4
| ! B - S_DDI ~ | Also from triangleABE, angle of refraction,
o . ~/1p - - r=180—(100+51\49[ 05
, =

Applying Snell’s law at A:
nsini = constant \/(‘
4
sinf = §sin 28.6°

4
" 0 = sin~1 [gsin28.6] \/( \/

= 39.7°
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/
(©)@) When a wide _b_eg_M light is incident on the concave mirpor of large aperture; marginal rays and central rays do
not pass through a §i_1_1,\g?(fggl_1_§ after reflection. They i(y);ézd form a caustic curv‘e/iilth 1ts apex at the principal
focus as shown below:
Concave
caustic surface mirror The distortion causes blurring of images due to overlap of the coloured edges.
ALY
> |-
% P
i | -
Blurred image 1/
> ﬁ 03
(i1) It can be minimized s}(‘ /2(‘
e Using parabolig/mirrors. These mirrors focus the parallel beam A0 the principal axis at its focus no matter
how wide the beayis.
e Reducing the aperture of tﬁ?{pherical mirror using a disc which can cut off marginal rays. However this
makes the image less brigh and some details may be left out. 02
(d)

illuminated
ohject(wire gause)
1l s

lit
bulb

mirro
5 @F S
: I | Sereen

~~.Concave

e Anilluminated object is placed in front of a con(\g/gg mirror a;réown distance, u from it slightly greater than

its approximate focal length. @u{(‘
e The position of the screen is adydsted to focus the image on tHe screen.
e The image distance, v is measured using a metre rule & recorded.
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The experiment is repeated for different values of ,u and corresponding values of v determined. The results

are tabulated including values of % and%.

1 . . . . :
A graph of - ag@z{gt % 1s plotted and the 1nter@ﬁt(s‘ C;and C,on % axis and% axis determined respectively.

05
. . 1/1 1
Focal length, f is obtained from f = > (c_ + c_)
1 2
NOTE: Accept pin — no parallax method and other methods involving graphical analysis
(d) @) < 36em >
r 4
: s
= i 1
| 1
- i
L~ 1
< %Mem — sf=
- _
= -
=2 24em
Object distance , u = 36cm
Image distance, v = —(36 — 24) = —12(:\1?(
Action of the convex mirror;
1 1 1
f u v
1 1 1
f 36 12
1-3 \/(
~ 36
2
36
~ Focal length of the convex mirror, f = —18cm, hence \/(
radius of curvature,r = 2f =2 X —18
—36cm 03
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/
2(a)@) | Focal plane: This is a vertical plane perpendicular to the principal axis of the lens containing the principa&l/ocus.
(11) i
A X

L

0 ) P%f% -hl /

U B
/
e Consider triangles FBI and FPX which are similar;
PX IB PX PF ho f ,
PF IF IB IF hy v—f
e Also triangles AOP and PIBare similar
A0 IB A0 OP hy, u B
— = — D —— = —— D — = — e e (M)
op IP IB IP hy v
e Kquating (i) to (ii)
f _u - _ (iid)
—F v U =uv —uUf v e (T /

e Divide throughout equation (iii) by uvf, we obtain:

1_1.1
f u v /

(111) To show that: m = Zfor a converging lens.
A X
h, F I V/
0
u ’ h 1
— [ —
v B

© Matigo Examinations Board 2023




e Triangles AOP and PIBare similar \/( \/(
A0 OP ho_u _h My \/
—_—— D D — = — D — = — = —
Bl _ PI hy v hy uw WMT R

Hence magnification,

v
m = a
_ image distance from the lens 03
~ object distance from the lens
(b) £="40
Action of the concave lens.
10 1 1 1 \% 1 1 20
«— 40cm—>f —= 4= - -
f u v —40 40 v cm
Action of the ¢pnvex lens.
Iy Is u=(20+§??i750m,v=37.5cm,%=%+%
0 ) _ 1. 1 \/
~ 75 375
«—20em —> 37.50m —3 = f = 25cm. \/
«—55cm—| Focal length of the converging lens is 25cm.
P 04
(© Due to high refractive index, the iticg}/angle of substances like diamond is very small, C = sin™! (%) so most of
the light incident on diamond isj::allv internally reflected repeatedly and diamond,s arkles due to multiple total
internal reflection at various facets within the diamond before it comes out.
03
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(d) A
g L >&—3—0
r - h ‘f
i /'Pst liquid.
v = :_—:::::‘:f'_‘_‘_ T = oncave miror
SOV YA
e A concave mirror is placed on an optical bench W1th its reflecting surface acting upward
e A pin is clamped horizontally/bn a retort stand with its tip along the principal axis.
e The position of the pin is @ 1_1__s_t9d__ until 1t coinpcid. es with its imfge without parallax between them.
e The height, r of the pin above the pgle of the mirror is meagufed using a metre rule..
e A small quantity of the test liquidAs poured into the mirror. The position of the pin is again adjusted until it
coincid es with i1t image without parallax between them.
e The height, h of the pin above the liquid is meadured using a metyre rule..
e Refractive index of the liquid is obtained from n = Eor n= Td, here d is the depth of the liquid.
’ 05
3(a)(1) | Beat period® This is the time interval between two successive beats. Or the time interval between two intense 01
sounds h¢gard.
(1) Beat frequency; f, = f; — \fyﬁhere f= %
(1 1) L n_7 \/(‘
fo=v PR w erefb—t—4
~ velocity of sound,v = f,(4; —A4,) \/(
7
= (202 -20) \/(
= 0.035ms ! / 03
(b)(@) Laws of vibration of a fixed string.

e Law of length' The fundamental frequencv of a stretched string is inversely*proportional to its vibrating
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e Law of tension: The fundamental frequency of vibration of a fixed strin,g;zs directly proportional to the

square root of tension in the string. f « +/T.If the length and mass per u;r\1/ length are kept constant.
e Law of mass or linear density: The fundamental frequency of vibration of the string is inversely

-------------------- 03
(i) 1 — 5 Pulley
_____,-""
A /A
© 0,00 0 Of | x
Y1 A, B - Bridges
A
Hollow wooden box @ 05
Mass hanger
e The setup is put as shown above.
e The wire under tension is ;n,?(ﬁe by putting Weii}% on the mass hanger.
e The wire is then plucked ih/Ahe middle. Differe uniné' forks of different frequencies are then brought near
the wire in t{rn, one at a time to find out the one tha]/reé'onates with it.
e The frequency f, of the resonating tuning fork is yote \Z(
e Keeping [ and T constant. The procedure is repeated with the string plucked at a distance of i lahd % lfrom
bridge A. M(
e It is found that in each case, thefrequency of the resonating tuning fork will b/ different.
e Hence the wire under tension\ydbrates with more than one frequ@ncy. f
5 . N \ B v, . .
(©)@) Stationary wa are formed when two progressive waves,of same\fYequency and amplitude thdving in opposite
direction supefpose, At points where the waves meet iI&j(;se reinforcement/ constructive interference occurs
forming regions of maximum displacement called antintdes are formed and At points where wavey meet out of 03
phase, cancellation occurs lead%o region of zero displacement called nodes are these antinod&sd and anti-
constitutes a stationary wave.
(11) Frequency, f = nf, where f; is the fundamental frequency.

=1 , for closed pipes \/(
\/( nv
. f —

41

fo
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n300

= =>n = 4.053.
4% 0.4 \J/
But closed pipes have only odd harmonics.n = 1,3,5 ... encen = 5;
the mode of vibration is 5"*harmonics.To cater for end correction, c then

nv
f= 4(l+c)
_ 5x300 5300 \/
760= q04+0 "¢ T ax7e0
= 0.0934m
N = 9.34cm 05
4(a)(i) | Coherent s\oyfces are sources which emit a wave with the same frequency, wave length and constant phase 01
difference.
(11) Methods of producing coherent sources are:
1. Division éf/@ave front where a wave front is divided into two or more parts with the help of mirrors, lenses
and prisius.
2. The common methods are: young’s double slit '@)(a‘ngement, Fresnel bi-prism gtc.
3. Division of amplitude where the amplitude of the incoming beam is divide%‘l}jco two or more parts by partial
reflection or refraction.
4. These divided parts travel differ\e}[ paths and reunite later to produce interference e.g. Newton’s rings, 04
Michelson’s inter ferometer etc. /
(b)) Polarized light is one whose vibrations of the electric vectd are restricted to only one plane. It is na’wﬁly 02
coherent.
Un polarized light is one whose vibrations are in all directions or planes. It is incoherent in nature.
(11) How plane polarized light is produced.
E;hlzolarlsed. E
Sheet of polarcid
medium 1 l P
Transparent /
medium 2
04
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e A fine beam of un .m){a‘rized ght is made incident on a transparent medium at an angle i.\/(
e The light is partiaﬁv reflacted and the other partially transmitted (refracted) into medium 2.
e The reflected light is viewed thirough a sheet of Polaroid while turning the Polaroid sheet about an axis
perpendicular to its plame.
e The procedure is repgated for other increasing angles of incidence and at a particular angle of incidence
called the polarizing angle, i,,, the reﬂectz?(ﬁght gets cut off from the observer at E, for all positions of
rotation of polaroid P excepfonly two posions of P.
e The two rays are now petpendicular to each other.
e The reflected light at this position is completely plane /&)‘larized and light is received at E, at only the plane
polarization of P. v
OR
\/([‘I n polarised f E-Ray
licht \-/O-rav Polarised
s Light
e A narrow beam of\yélochromatic light is made incident on a nicol prism and viewed from the g@
as shown above. ‘d)(‘
e The angle of incidence is g@&lally increased (or changed) and at each angle the Polaroidis rotated about an
axis through it plane. ,&/(‘
e At one point the light gets c off/from the observer, At this point, the emergent light i§)p(l‘ane polarized.
(111) e It is used in measurgment of (\(ﬁentration of sugar.
e Used in stress analgsis.
e Used in sun glasses to reduce the glare. \/( Any two
e Used in liquid crystal display (LCD). 01
VA
(©)@) When two cqbé\rent waves from meet they superpose. The interference pattern produced depends on the path
difference.
If the path differefice is a whole number, multiples of full wavelength of wave, reinforcement takes place resulting
into a region of praximum intensity.
If the path difference i% odd number, multiple of half-wavelength, cancellation takes place resulting into regions
of minimum intensity. 03
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P

If these permanent alternative regions of bright and daMringes formed are called interference pattern. Thus
interference has occurred.

(c)(1) Fringe spacing;
AD
y=— where
_2.0x 107® \/(
Y =720
ya
~ wave length,A = — \/(
D
_ (1.4x1073)%(2.0x1073) \/
- (20X10~2)X20
A=7%x10""m / A 03
(111) The fringe width in the interference fringe pattern obtained will decrease since y « D Wd Melength of light will 02
increase i.e 1 « %
5(a)(1) | An ampere is the steady current which when flowing in each of two infinitely long thin paralle}f/wires, placed 1m
apart in a vacuum produced between them a force of 2.0 x 10~ Nm™'of each other’s length. 01
(11) d
’ﬁ = Test coil
P I\Q

mass, m

} ﬁ
Rheostat

e The set — up is as shown above with insulator and on the pivot. Length PQ = ab and the arm bc of the
conducting frames is placed the plgne of the coil.

e With mass, m fixed, the current in the conducting frame is varied py/adjusting the rheostat until the frame

balances horizogtally. m}(‘
o The ammetenrading I and mass m on the scale pan recofded. The length [ of the arm bc is also measured.
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e Magnetic flux density at the centre of the coil is obtained from.
m
B = I—fwhere g is the acceleration due to gravity. \/ 05
(b)(@) Consider a conductor carrying current, I at an angle 6 to the magnetic field as shown below.
B
Component B normal to the conductor is Bsinf.
If the conductor contains n charged particles per unit volume, each of charge, e moving with an average drift
. . . l .
velocity, v. the time taken to move a length, [ of the conductor is t = —.\%‘al charge passing through the
q ne ne nev v
conductor, ne but current | = - = — = = =
t t /v l
Now from F = BILsinf \/(
=B (ﬂ) Isin 6
= nBevsinf. for n = 1 and conductor is perpendicular to the field F = Bev
OR From f = BIlSin 8 where | = % = n—:f \/(
ne l
= BTlSinH where raalld \/(
= nBevSinf but forn =1and 6 = ‘iyihen:
F = Bev
(ii) A= (1.0%x1072)(0.2x 1072 = 2.0 X 10~5m?%,1 = 50\, n = 6.0 x 102®m~1, B = 1.5T
Hall voltage, Vy =~/ 15 %50 \/\/
AR VORAge T = et T (6.0 x 102%) x (1.6 x 10-1%'x (1.0 x 10-2)
=78x10""V 04
(©)@) Magnetic torque is the product of magnitude of one of the forces constituting a couple and the perpepdicular
distance between the line of action of the two forces, 1.e T = |F| X d 01
(11) The devices are:
e Moving coil galvanon\?é‘r
02

e d.c motor
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A
(d)@) e Have two poles, the north and sout \X
e Unlike poles of a magnet attract, the like poles repel each other. \/('
e The magnetic effect is greatest at the poles of the magnet.
e When the magnet is suspended and allowed to rest, it rests with its north pointing in the north south
direction. 02
(i1) The field pattern is as shown below.
_ \/( / -Direction of fields
X -Position gf neutral point
@ S Bar magnet \ff -Pattern
N
X Neutral
/ Lpoin’u
Earth's 02
field
6(a)i) | The maghitude of the induced emf is directly proportional to the rate of change of magnetic flux linked with the
coil. 02
The direction of the induced emf is such as to oppose the change causing it.
(i1)

Strong permanent
magnet

alvanometer

AC — metal frame(cgpper rod) X and Y are curbon brushes

e The set —up is as above. The metal frame iq};&pated by means of the wheel.

e For a given galvanometer deflectign, 6 the speed of rotation is maintained and the tim&Afor 20 revolutions is
recorded.
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e The experiment is repeated for gther Va s of the deflection 6 and values recorded in a table including
values of frequency, f = \/2

e A graph of 8 agaifist, f is plott and a stralght line through the origin is obtained, this implies that 8 « f
05
but « I < E
de de \/
And f = — ~ E X —
ndf =g dt
ya
(b) Magnetic flux density at the centre of the solenoid, B = u nl\f
Is Magnetic flux linkage with the coil, p = NBA = N uonb{l/(ﬂ
= NuonA(5v2Sin100mnt)
Induced = —
nduced emf, & It \/(
= 5\/—N,uOnA— (sin100mt) 04
o E o ! = 5v2 x 100 X (47 x 1077) X 250 X n(5 x 1072)2 x 00n(cos100n\/
=6.17 X 10™>c0os1007t
(c)(@) Mutual induction is the production of emf in a circuit due to change of current in a nearby circuit. \\//‘ 02
Self inductign is the production of emf in a circuit due to change of gurrent in the same coil.
(11) When R g/varied, current in A& varies and magnetic flux in A linkyng B varies, An emf is i{l}?{lced in B and since B 02
1s a closed circuit, induced durrent flows in it and the bulb lights.
(d) Action of an a.c transformer.

Primary N secondary
turns 7 —> Flux, ¢ (IR / turns
| i f
Primary Secondary
voltage

voltage
A.C Source, f (f\/
! Vs

= + |

AAAADNDDNDND

soft iron core
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The primary coil is connected to an alternating current supply source. When current flows, it establishes a
chan,qi.\l} magnetic field in the core which links the primaryvixucing a back emf in the primary. Since the
primary is without resisstance to have finite current , the back emf is eql\k;l(go the supply voltage,

N,AdB _
V,=— T e (D)
The same changing magnetic field also links the secondary coil inducing emf in it. Induced emf.
N,AdB j
V., =— T e (M0)

O/ o gives %: 1’5—‘\/

When N; > N,andV; >V, — it is a step up transformer \/(‘ 05
When N; < NyandV; <V, — it is a step down transformer
7(a)(i) | Root mean square value of a.c is tife value of steady current which dissipate heat in a given resistor at the same 01
rate as the alternating current.\jf /
(11) Peal value of a.c is the maximum value of the alternating current\/ , 01
(b) e The action of a moving coil galvanometer depends on the torque exertgd on the coil in magnetic field, so to
measure alternating current, the torque will urg kﬁ}k{é coll/fin a clockwise and anticlockwise direction at the
frequency of the alternating current, so that the kgsult deflection of the pointer is zero hence no current
reading is taken from it.
e The hot wire meter however depends on the heat generated in the wire (resistance) hence can measure both 03
a.c. YA
(©)@) Resonant frequency is the frequency at which maximum energy out put is achieved. \_/ 01
Or
Is the frequency at which the effective opposition to the flow of a.c is minimum and current flowing is maximum
Or
Is the frequency at which X; = X, and the circuit behaves like a pure resistor.y”
(c)(i) 1 v

Reactance, X, = \/(‘
_ 2nfC
C=40HF 19000 \/(

I — X
3 ¢= 27T><50><(4><10 6)\/(
= 795.8Q

Qe O
Impedance,Z = /Xg + R? \/(\/(
120V, 50H=

=/795.82 + 1202
= 14400
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_ % 0 03
Current supplied.l = 7= 1240 — 0.983A
(i1) Ve = 1X, \/
=0.083 x 795?/( \/(
= 66.1V 1
, 017
(i11) Average power supplied (P) = I2,,.R \/( 0 11
= ZI3R s e
= 0.083% x 1200 \/(
A 8.3W S
d(@) e In the 1t quarter cycle, when voltage/s i 1ncreasmg, the capacitor charges and ene/év is transferred from the
source and stored in the electric field withiy the capacitor plates. dj{;
e In the 2nd quarter cycle, when the voltageAs decreasing, the capacitor difcharges and energy is returned to
the source. Mg(‘
e In the 3rd quarter cycle, energy is agai{ transfe from the source to the capacitor as capacitor charge in 04
opposite direction.
e In the 4th quarter cycle,energy is ret\wf{‘ d to the source during discharge, so in a full cycle energy stored in
thé capacitor is zero, hence it 1s a wattless device.
(i1)
Non-linear
scale Any two parts
Piinitas labelled weu each
Hair spring a half (only if
Air damping diagram is
i Movable soft iron rod
fcoil(solnoid Fixed Iron
Current to be measued is passed through the coil via terminals as s‘nZv(vn above.
In whatever direction®f current, the soft iron rods become magnetized in the same sense and therefore repel.
The movable iron 1‘92(163 pushed away and the poilé;c?f attached to it is moved/deflects over the scale.
The pointer deflects until it is stopped by the restbfing torque due to the hair spring. 04

Thus the force of repulsion between thé rods is proportional to the square of the average current.
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e Hence defelection, 8 is proportional to the square of the average current i.e 8 « (I?), hence n<\)>(iinear scale.

8(a) Emf is the total work done to move 1C\gfcharge aroufid a complete circuit in which the cell is connected.
Internal resistance is the opposition to the flow of gurrent within the cell due to its chemical composition. 02
(b) _
Battir} K V- Voltmeter
T /
A- Ammeter
A \/
K- Switch
Cello tap
e\ @ (J J - Jockey
s . %
! 05
e A sample of the ?éterial of the wire has its diameter measured at three different positions and the average
2
diameter, d is obatined, Cross sectional area A is calculated as A = %
e The length AB of the LZ{E wire is mounted on g meter rule as shown in the figure above.
e Th circuit is set up a above, startng}&th a measured length, [l of wire AB, switch k is closed.
e The ammeter and voltmetef reading [ and V respectively noted.
e The experiment is repeated using increasing measured lengthg, [ of the specimen wire.
e The results are then tabulated in a suitable table of results utcluding values of land¥
e Agrapgh of %against [ is plotted. The slope, S of the graph is determined.
. . Smd? .
e Resistivity of the wire, p = "% is calculated \/(g /
(©)@) Law 1: the algebric sum of currents at a junction in a circuit is zeroi.e ), 1 =0 VA 02

Law 2: in any closed loop in a circuit, the algebric sum of emf is equal to the algebric sum of the potentigd drops

ZE= ZIR
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(i1)
| =1, =1 —I I 11+12 e (D) \/(
8V Consider loop1:
8—4)=2,+1x1
10 [:I lep SN ( zi: 2122 +1
I, ) ] AN (1) \/(
[ 1 | Loop 2: 4 = 6I, — 2I,
20 AV ) Py BN (11) \/(
Q loop 2 @ 20 (})(fn (ii)and (iii)
= I, 31 -2, =8I, —2] ~1=2I \/(
— from (ii) 4 = 31 =21,
4Q \/‘ I 24 03
P—IZRbutI—lA 02
=12 x4 \/(
T
(D@
When R, is adjusteciy{"hat the galvanometer G show no deflection = i.e I; =
0 potential at b =
potential at C.same went I;flow through R, and R3 at\yﬁmce,
and same current I,\gasses through R,&R,
= p.d across ab = p.d across ac g{)rreitéy drawn
LRy = LRy v (i) / treuit giagram
Also = p.d across bd = p.d across c
LRs = LRy oo voe oo (i)
¢ \/( Divide (i)by (ii)we get;
I R, R, o \/
"E — = — Balance condition
R: R, 04
(i1) eter bridge is unsufable for measurement of too high resistances because the metre deﬂect@ﬁs willbe too small
due to low currehf similarly, for very Yow resistances, the resistance will be comparable to the cqr}g:?c, resistance 03
and that of wire causing end error Measurements.
9(a)(@) | Coulomb’s law states that “force between two point charges is directly proportional to the p \aé&luct of the 01
magnitudes of the charges and inversely proportinal to the square of their mean distance
(i) x =+/0.12 — 0.052

= v0.0075m

Electric field intensity
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KQ
E=—
r? \/( NB: Students must define any symbol
9 X 109 X 10_8 used.
t 0.1% Directi E, and E, @~
= 9,000NC~1 irections of E; an : 2 @3
_ 9x10%x107° \/( —General formula @E
2 0.12 1
- . \/( —Substitution of E; and E, @E
qf;— 005 —-= : = 9,000NC! 1
-168¢ E() — E,Cos 60 + E,Cos 60 —Answers of E, and E, @E

= (9,000 + 9,000) cos 60
= 9,000NC~* to the right

T Ey = E;Sin60 — E;Sin 60
= (9,000 —9,000) Sin 60 \/( \/(
=O0NC™?
~ Resultant electric field intensity E = E{ =9,000 NC~! to theright

/

(b)(@) Postively E_ET_21
charged rod
NB:Take the alternative of
A positively charged body
brought close to a neutral
conductor on insulating stand
Insulating o
stand
e The conductou'%(l‘)laced on an insu ng stand and connected to the ground.
e A positively charged body is brough#/close to l\l(‘?(
e Negative charges are gttracted from the groly/d to the near side of the conductor.
e The earthing is re ed and the chg?ging material also removed.
e Negative charges now distribute '\gzeilf all over the conductor.
03
(i1) e When a conductor (neutral) is placed negr a negatively charged material, it indiides positive charge on the
near side of the conductor and negatiy¢ charges to the far end.
e The potential of At a point\ngatively charged material is the sum of potential dug’to its charge and the
neigbouring qbéﬁ ges \ft
03
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e Since the resultant p{c‘ential due to the induced charge is positive and the potential at a point in negatively

charged material ofA is negative, then the negative potential on the surface of negatively charged material
1s reduced.

©@

Electrostatic shielding is the p]rocesso\j/(‘:reatin,qr an electrically neutral space in the neigbourhood of an electric
field./a charged body.

This 1s achived by surrounding a charged body svith an earthe@ hollow coductor. (faraday cage).

OR is a process of generating an electricall neutral space iny/;mz neighbourhood of a charged body in order to
protect it from effects of external field or prevventing the neig hbourhood from effect of charged body. This is done

by enveloping the body in an insulated hollow conductor (faraday cage ) oi\é€nclosing charged body in an earthed
faraday cage respectively.

02

(i1)

The Van de graff generator.

Spherical
4 metal dome

1
Any two major parts labelled @ > marks

Ensure its a working diagram.

04
72724 8,

A

IIIIIIIIEIRIRIRRN Y

N

\
— {
£+ F A AP

Silk Belt

277 e
Z7200005272227222442222027

/////’/////’/,,IV///,,

Sy
n
//////7 727
750507

TR
72772

7
Lt

s

E,,E, — Electrodes \/\(f

P;, P, — Pulleys

m — motor \/(
T;, T; — insulating stands

e The electrode E;is hig}\!/g{harged to a potential of about +10*V relative to the earth‘:Z(Ehe battery.
e High charge density at E, creatt‘z?(high electric field intensity at E; which ionises the air around it.
positive charges are repelled ontd the belt. which is driven by the motor carries the charge into the sphere.

06
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e On approaching E,the ions (positive) induce negg?‘r'e charge onto the spikes of E,and positive charges on to
the sphere to which the blunt end, of E,ig/2onnested

e The electric field intensity around E;ianises air around E,and negative ions are repellgd onto the belt
neautralising positive S}é‘rge there before the belt goes over the pulley P, J

e The process is repeatad/several times persecond, building a large amount bf charge onto the sphere to about

10V

10(a)

Dielectric field/strength is the maximum electric field intensity that the insulator can with stand without
dielectric brgdkdown.

OR

Dielectric field strength is the maximum potential gradient a dielectric material can with stand before it starts
conduct

01

(b)@)

When th¢g*sheet of a dielectric is inserted between capacitor plates initially charged; the molecules of the dielectric
et ised.

The surface adjacent {4 the plates develop a chax;g)((;pposite to that on the near plate. Since charges with g}(t the

dielectric are bound ¢harges, they donot neutralise. An eleectric field is set up in the dielectric which oppgSes the

one due to the apphed p.d across theplates.

. %4
The resultant electric field 1ntens\1, . thus reduces. Since E = 2 the p.d,V between the plates also decwgges

04

(i)

Initial charge, Q = cv
=100C ............. (1)
when the dielectric is inserted ,the charge is conseyped
Q= &CX50...........(ii) \}0
Equating (i)to (ii)
50&,.C = 100C

Dielectric constant, €, = 2 but &, = \/( \/(
. permitivity of the sheet s = 2 X 8.85 X 10\;{‘
=177 x 10711 F~Im

04

(c)

Suppose the charge in the plate is g and total p.d across the plates is V. if a small charge,q is transferred from one
plate to another. The small work done increasing charge by §q is

ow = (V+6V)dq
= Véq + dvdq but 6v, q being very small; dvéq = 0
éw =Véq but
q \/(
V==
qC
Sw=—6 \/(
w=76q

04
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Total work done in accumulating charge from 0 to maximum charge Q is W
Q 1 r¢@
W= dw—fgdq— fqdq
¢y \/(
- C [2 1 ]
1 QZ 2 \/‘
= C%V?
=57 —but Q

W—16V2
= 5CV2,

1 1 Q? 1
Heye eneergy stored,E = ECVZ or E = E% or E = EQV

(d)@) e It must be an insulator \Yy/f%h polarisable yfolecules 01
e It must have a high dielectric strengtl-\f
e It must be thin to provide a smaller seperation distance so as to increase capacitance.
(i1) Types: e.g dielectric material include
e Solids : eg ceramics, paper, mica, glass eQ/
e Liquids: e.g. transformer oil, distilled water eM 02
e Glases: e.g. nitrogen, dry air, helium etc
e Vacuum.
(e) Steel Strip
. 2
E = % - a.c
E CV) ,\/ source
Lo \f Tk
C
S\Z ° T
e The circuit is set up as6hown above.\y(:e vibrating read circuit is connected to an a,c supply of known
frequency. f
e The reed switch is activated and the metal strjp vibrates between contact 1 and 2
e The test capacitor, of capacitance C charge\s)(}'lpen the strip is at contact 1 and discharges when the strip is in
contact with 2. &Z(
e The average value of ammeter reading I andAhe voltmeter reading V are noted and recorded, together with
the frequency, f. 05
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e Capacitance, C of the test capacitor is obtained from. \/
I
C=—
Vf
END
(+256780413120)
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