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G.C.E. (Advanced Level) Examination - April 2006
PHYSICS - 11
Provisional Scheme of Marking

., A-PART —
W@W® T - 21 (U, 01
(ii) T = qﬂ 01

(i)  Bob has thic highest (maximum) speed at B
OR Time measuremnent is sharp at B 01
® O 9 x100=5% o

(@ %k x100
02%

© 0 rz%i(u-r)on Tz-ﬁgﬁui;ir

(i) L= VersusL graph

2
Gradient 42~ OR 01
R 07
at_,
£
£=9.6 ms?!
(iif)  identification of the intercept o1
T? versus L gup?i
Intercept = 4—327-1
= 0.04
r =00Im(l.0cm)
(d) woodern bob
woodern bob has lesser inertia (rotational inertia’ moment
of inertia)
(OR Metal bob has a higher inetia (rotational inertia /
moment of inertia)
OR
Intial stored energy is high for Metal (law for wood)
OR
woodern bob has less mass (less energy) and high fretional
encrgy loss. 01
02. (a) To maintain the same cooling conditions.
OR
To keep the exposed surface area of the calorimeter the
same in both cases. 01
(b) (i) L, ol

(ii) To minimize the exposed inside surface area of the
calorimeter  OR
To achive the temperature of the calorimeter uniform
every where OR
To make the heat capacity of liqud/ water larger than
that of the calorimeter ~ OR
To minimize the heat loss by the inner surface area of
the colorimeter. ]|

(c) Stirring the water (liquid) well. ol
() () (112+02x4x 10°) x "f"';-z_f“f-’ (with correct uniy
= 8w
OR (112+02x4x 109 (35-45)
22801/ min

(1) (112+0.172x5) 2 = 38

OR  (12+0.472x5) E52 =280
OR (112 +0.1725) ‘2.5.5“_5)={|12+o.2x4x103)(55;5];

S =2x 107 Jkg'K" o

(¢) There will be a appreciable temperature differnce between
the outer surface of the container and the water / liquid
inside the container OR
Glass is a bad thermal conductor OR
Temperture of the surface of the container will not be

uniform.
03. (a) (1) telescope 01
(2) prism table
(b} Inverted 4) - ol
(c) eyepiece 1]
(d)

(PQ OR PR is perpendicular g
to the dotted lines)

(¢) (i) Prism table is not leveled
(ii) Slit is not vertical

(iii) The slit is too broad any two 02
any on¢ 01
L]

0 ) '
(The drawing of corect location of
the prism and the two positions of
the telescopc) ol

]
L]

0 g 1]
(ii)Prismangle A = (—19? 62 72 52)
A = 62°7 (1]
(g) Not correct
It is not possible to locate the position of the sodium

wavelength / spectral line from the yellow band of the
continuoces spectrum (or band) of white light 0

—
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s (338)

n-
® Sin (A/2) 01
I

M8 = % o1
®F = B } ol

Tbi

F = B
() Aarrow () indicated in the diagram 01

Force on CD in downward (4). The creates a clock wise
moment. To blance ?he System, an equal and opposite
moment must be applied by moving the rider to left. 01

@ "'Eﬁ o
© I= ‘mﬁﬂ 0l

{f) (i) Inseries with CD and PQ ] |
(ii) For different readings of the ammeter, blance the
system, calculate I and plot a graph of ammeter reading

VsCalculated I - ol
[p,m meteq  BYinreasing the | By decreasing the
® magnitude magnitude
h v
m v
a v
b v
(Decrease hand m all correct 02
Increase a and b) any two corest 01
PART -B
01(i) Dimensions of pV? =ML? [ LT}
=ML* T

2
Dimensions of Pressure = M’f{—
= ML? T2

pV? has the Dimensions of Pressure

(ii) (a) The velocity of air relative to the plane is V to the right
01

[on Vo= Vit Ve "0"’]

But P,-P,~ %l - 264x10°x 10 ol

2.64x 10?
% 12 x 2 Vi-vi) =S

- 264x10° - JO¢

0.44x0.6x25 25 .
vV = 200ms’ 0l
(224 - 225 ms')

v!

(d) Applying F = ma to the plane
6x10-72x10°=2.64x 10°a 01

2 = S28x10°
2.64x10°

8 = 20ms?

Applying V= u®+2as to the plane
200x200 = 2x20S 01
S = 1000m(lkm) 01
{1258 - 1259m)

[Applying Fs = ]imv‘
(6x10°72x10% S =)5x2.64x10°x(200] 02
$ = 1000m 01
(1258 - 1259m)

(iii) (a)
o

(b) New lifing force = J§x 1.2x(250%- 2009 250

New vertical lifting force = %4 x 1.2 (2502- 200% x 250
Cosl0®

=332x10°-2.64x 10° Ol
= 0.68 x 10°N (0.7 x 10°N)

(c) At higher altitudes the density of air is less

OR p is less OR air is thinner ]|

02.(i) () B : ot
Zero (o) 01

{b) 680 KH, 01

M@ F= S0 F,

=.V 01
Y BF= P
() A, V=AV/[ORAV= Al Ex
VI-I_ZV F”‘. a:_v (u;\') Fn
{Q)IHP.andP,bﬁﬂlcpmtmdemelﬂldwwingmd -
above the wing respestively. s ;\r "
v
= 1= + 1 pv2=P,+ L p(1.2V} '
Pl+%pV’ ?,+_;_pv OR P, _i.p 1+ ” .
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03. (i) incrase of effective surface area

(¢) beat frequency =F, -F ol
-v
-F"-'l.l +\‘F.
=F, ( u+tv- u+v)
u+v
Zan
EX
ZFn"
el | (v<<<n)
d A o1
2x680x 10Pxv
600 = 2!630:10’\' OR GOOH—WT-

340
V = 0.15ms (I15cms™)

<Irl/v\ ‘]W

(iii)(s) timeperiod T 'DOS:IZ 0.1s
Frequecy of ripples / = T= 0.1

= |0Hz o1
BYV=ra
£ = I 2T - PVp
Ip ¥ n

_10°x (12 10° P x 13600
T 7x3

= 0.393(04)Nm" - 01
{0.39 - 0. 40)

OR ol
exchange of air takes places more efficiently.

(ii) (a)Tolalsurfacearea = 4x3x(0.1Px1.5x10" [4=r’ xn]
= 1.8x 10" mm?’[l18m!] 0l

(b) let R be the commesponding radius
4nR? = 12x1.5x10¢
12R? = 12xL15x10¢
R = L2x1¢mm(1.22m) 0Ol
2x5x10°
(iii)(a) 4p, = 005x10° 01
Ap,= 2.0x10°Pa ol
) 2x5x10°
Ap,= 10x10°pa 01
(b) Therefore Ap, - Ap, =1.0x10°x7.5x 10¢
Ap, - Ap, =7.5mmHg ol

The maximum Pressure difference that could be achieved by
moving the diaphragm is ImmHg. (ludmnufymgmmmum

as ImmHg) 01
Since 7.5 > 1 alveolus cannot be fully inflated

(c) with the surfactant Ap, - Ap, = M

- OSranu 01

Now it is possible to inflate the alveolus by moving the
diaphragrm.

(iv)(a) The distrbution of the surfacfant is more dense in the
small alveolus than that of the large alveolus OR the
number of surfactant molecules is more in the small
alveolus than thatofthe large alveolus. ]|

(b) Pressure should be equal inside both alreolius.

T 2T T - T
W~ R 3 - g
L% 01
T, 'R
(¢) (i) Dimensionsof K = MLT? L+ L?
= ML?T? ]|
(i) T, = 5 x107-K/R?

K/
K/R?

(A)
(B)

(dT-5x100 =
T -5x10? =

RIT,-PT,=5x 107 (R - 1)
T,= MT,

©) =T (B-r)= 5x107 R3-F)

T,(1/0.5 - 0.5%) = 5 x 104(1-0.5)

T = 5x107%0.75

Tr-5x 103 =.B;
T,-5x10? r

© 01

But

N T
T = 2.1x107Nm' ol
(2.1-22)
T. =42x107Nm!
' (42-44) o

04. (i) gravitfational force F  between two objects
When they are separaled by a distance r

- Gm! 01
IJ
- , q!
Similary the electric force = m;?, ol
For Zero work done — = —3- 01
or ‘W [ 2 41'.'8,1"

[ _9 ]
m=7JE.G
>T“,,;—rl,workwillbedombymemdobjaa
' q
[when m > N
{b)G <.ﬂﬁ workmubedonebymcmoijﬂ

[i.e.when m > 2J_G

(i) Consider the situation in which the second object is 8t #
distance r from the first object

m'l

@3

—
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Electrical Potential enerpy of the _ _ @' -

-Gm®
= T o1
(i) @i) = (01)
Gm* ¢

(iv) Resultant force towards first mass = ———— = =
r 4xE, 0P

object if
Sm’_ & _ mv
v 4xer T o1

(v) Let the charge to be placed on cach object at R be Q. Total
energy of the second objectitis at R is

given by o1
_‘} my? GMM . Q
R 4nER

Total encrgy at R /2is given by

Q? 20mM
2 7E,R R 01
.'.-"!-mvl- ., @ 9@  6mM
R 4n2E R 2=xER R
= ; 01
Q 212 £R (§ mv + GmM)
05.(A)(i) R=pg/A 0l
10*x 0.45
R= —m——
10"
= 450 01
(ii) () 220 = i(10 + 45+ 45)
i =22A 01
Power disspation by heating clements =2x2.2'x45
=435.6W 01
b) Power disspation by motor =22x 10
{] > =48.4W 01
(c) 220=i(10 + 45)
ol ] £x45
Power disspation by heating clements =4°x
N ¢ = T20w 1]}
(d) Power disspation by motor =4x10
™ = 160w 0L
Alternative method
W=V4R

@ (%g x90):= 435.6.W (c)(-sz%'i x45)° = 720W

(b (%"“’)’ = 434W (d;.(i—“”i x10° - je0w
T

L -

as the rm s value sward full marks)
(i) (2) Kinctic cncrgy/ mechanical energy beat / sound.
for any two 01
(b) The current at switch posstion B is greater
Therefore, the air speed is grealer.

ﬂf&mhmﬂmuuﬂWaﬂuﬂ
'l

Therfore the tamperature of air must be lower at switch position B
7.

(V@R =R, (1+=1)
R, =R,(1+0.002x200) —— @

45  =R/(1+0002x25) — @

% Em_(+04)

5 (1+00%) o
R, = &0
(59.8 - 60.0)
_ 20
i =5 A

1
New power dissipation Q = (%)xso-msw
Decrease =720 - 5926 =12T4 W
Power dissipation will decrease by 127.4 W 01
(1273-127.4)

(v) Fan speed will decrease (1] |
whlen Q is out of airflow its temperature will Increase. This
will increase the resistance of Q reduce the current and

decrease the fan speed. 01
05.(B) (i) V.=A(V,-V,) )]
@ (V,-V,)min = Vst
A
= 5/10°
= SQuvV(orS5x10*v) 1]

0 v Gt on- (%

2
R, = 3* 10
= 6670 ( 666 - 668) ol
{b) At 6.00 pm
R, =1600 Q
3 _ 5
v, =GR or v, G s

80
Vl=§

V=286V

This value is less then 3V OR
(V,- V) is negative (and its magnitnde is> 50p V) 0l

Fl
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At 6.30 pm
R, =2000 0

vl-(#M)m
- 100

32
=31V o1

This value is qreater than 3v OR
(V, - V,)is positive (and >50u V) 1] |
V, =+5V
(V@) V, =LR+V, OR

5 =100x10°R+0.7 ol
_ 43
R = 100x10°

= 43K 0 (43000 0)

(b) Collector current Ic
= 12-0 - 12-01
=% kT ew

= 20mA o le=1986mA Ol
06. (A)
G0 @V, =V,(l+3x0)or
Vi g— 1 (143 x3x10* x 100) o1
= 1.0009 x 10* m® 0l
=(1.0009 cm’)
(b) Vi, u, =1(1+20x 10°x100) 01
= 1.02 cm®
increase in volume of mercury = 1.02- 1.0
= 0.02 e’ o1
(2.0x 10°m")
OR
incrase Volume = 1x20x10°x100 01
= 0.02cm?’
{2.0x 10*cm?) 01
(c) Rise of mercury volume in the capilary tube
= 1,02 - .0009 = 0.019cm® 01
(1.9x 10°m?)
[OR mercury volume = 1 x(20-0.9)x 10¢x 100
=0.019cm’ (1.9 x 10°m?) o]
{dlm-mﬁﬂm— rise of volume
length
- 0.019
= (.00076 cm*
= (7.6 x 10* m?)
(ii) Rise of mercury volume st 300°C

= 3x O.QIQ-'(I.OS'! cm’ o1

Volume of the cavity = 0.057-0.019
- 0.038cm’
(OR 33x10°m")

[OR can argue that Volume of the cavity]

= 220019’ o1
= 0038’ ot
(G8x10*w’)

OR V,, glass =1 {1 +3x 3x 10 x 300)
v, Hg  =1(1+20x 10°x300)
These risc in mercury volume = 1.06-1.0027

= 0.057cm’
Volume of the cavity = 0.057-0.019 01
= 0038’ 01
(3.8x10"m”)
-(03)] x40 }-(03
(iiiyCorrect temperture = [[99'8 (lw}]" ] (03)
= 40.04-03
= 39.74C o1
(iv) Uriform expansion
opaque
large expansivity
Do not wet glass / large angle of contact
Higher boiling point
lower vapour parssure
any two 01
06. (B)

(i) (8) Sum of the masses = (341 . 917595 + 6.644625)x 107 Kg
=348 . 562220x 107 Kg 01
{b) loss of mass (Am)

=10-"(348.571554 - 348.562220)

=0.009334 x 107Kg o1

(c) Eerrgy Created (E) =(0.009334 x10°") x (3x10°)
=84x10") ot

(d) magnitude = P & direetion -x (OR - P) 0l

© K= fh-.;

- Em%ﬂu(ux 109) 01

=82x10%] ol
(82-83)
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OR - A
K Ad+ Ax E

1.917
| (341917595 + s.mszsy] X (8.4x10%) 01

= 82x10¥]

6.0x100
) @ N = "S5

= 286x10"(2.8-2.9) 01

01

(YA = nl
= (2.86x10")(5.6x10%)
= 1.6x10"Bq (i7)

(1.5-1.7 (1 mark for the correct
unit)

(c) Ratc of emisson of « - Particle = 1.6 x10" (particals %)

(d) Rate rfrelease of energy = (1.6 x 10") x (8.4 x10%)
=134 4W
(123W - 143W)

@ (Y Haiflife (T 14) =(1.16x10%S

07 __
5.6x10°
= 145 days 01

(ii) No of half ifes in 2 years = % 01

= 49 =35

: 1
Fractional dercrease in 2 years =1 - 5! ;—m

R
= OR

OR (0.96-0.97)

——
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