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G.C.E. (Advanced Level) Examination - August 24

PHYSICS - 11

Provisional Scheme of Marking

—

e A-PART

—

01.(a) Rular should be placed just by the side of the
pointer. The rem mark or the top edge of the
ruler should be just at the pointer. 01

() (i) Gradient of the graph = {23 0.9 2 107 %

(72-9)x 107

K =l

63

K = uW

&4

K =075 kgm* 1]]

(i) When indicating two points on the graph:
the lower point should be s 20.0 (M)

(6.0.0.5), (9.0,0.9), (12.0,1.3), (15.0.1.7). (18.0,2.1)

upper point should have one of the following scts of

coordinates,
upper point should be = 60 (M)

(60.0,7.7). (63.0,8.1), (66.0,8.5), (69.0,8.9).(72.0,0.93)

(©) ) Tre g (t'_*{"r”)

y=mx +c

(ii) Stop waich
(iii) g : From the gradeint
m: From the intercept

OR the gmdeint and intarcept

OR the gradeint and a coordinate of a point

(d) n - the number of vibrations.
T, - measured total time
T, - nT

2x0
Hde L8y

=0.01 (1%:)
n=10 OR(n=23%)

(c) e(cm) o(cm)

OR

02. () Drwing of the constant Pressure ApPPataLus

(b) (i) Steam gencrator
{ii) Eclectroinc /chemical /triple beam / four by
(ili) Stop watch
(iv) Vemier caliper
(v) Mcter ruler

Ay h:.l:,,\. "

All correey 0
Any three

(¢) () In order to make sure that the end (
reaches 100 °C OR
In order to incrase the cqntact time betweey se
stea
the end (A)Y OR m any
To fill the sicam containter with steam so (hy
(A) of the metel bar reaches 100 °C,

Aol ihe Mete] by,

the eng

(i) Toavoid the blocking of the stenm in the inle tube OR

ol The condensed water will leave the oulle Q with oy
blocking the incoming Nlow of steam.

Any one 0]

1] (d) By obscrving that the thermometer readings are steady OR

By observing that the thermometer readings donot change

0l with time ]

(¢) Dy adding mercury into the holes which contain

Thermometers. 0l
-0
(0 Mc(0,-0,) = KA(0,-0,)
At d
400 x 107 x 4200 x (37 - 28) L Rx 12X 104 x (73 - 61)
ol Ix60 Bx 10!
LIS 01
- RALS ol
OI k - 4m “,m.lk~l l]l

(®) Heat loss duc to convection is highcr from air OR
Heat will be lost duc to convection currents.

ol

03. (2)

» m(e)
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(i)
20x30 =1L x12{or20x¢¢.
] 5 '1*2;

PART -1}

= Skgm! (4.7.5,

0l.(n) A
A — moments nbout B
g R‘xl-mﬂu.'l"ﬂ
R, = 1 500N J{downward) 0!
K, 00w
ty=-o
R,-R, -300=0
R,=R, + 500
01

R,=2000N T (upward)

Both directions correct 02

'l
{iv) Rotational kinctic encrgy in fully 0

extended position = Y, 1,02
= X% 20x9

= 00)
(90-99) 0

02. (a) Because the ear converts the encrgy of sounq o, _

clectrical energy. e gy

0

(b) (i} 3000H, o
(i) f=viL A =4l

(b) U, - horizontal component
U, - Vertical component of the initial velocity. f= =2
(i) Applying Theu+ ’5 gt! 0

_ 33
4=u2.% x10x4 o1 f= 555707 0
u, = 8ms’ o f =3300 H2 "
Applying = S=ut (iii) Pressure Variation is maximum at the ear drum,
2=y x2 (A displaccement node - at a closed end) Co. ;
u, = Ims’ (] fo a Pressure nntionode') ‘Wnd,m
G Applying T v* = uie2as - p2
0= 64-2x10xh 01 @0 l=2—'
h =32m ve
Maximum height from the water Surface F.= E Tvp
=4+32m
=7.2m 01 P.= [ 2x107x330x 1.25 o
(ii) (1) Kinetic Energy = %3 mV? P,=275x 10*Pa o
= B xsox (2.7-2.9)x 10*Pa
= 25) o1 (i) F,=(2.75x 10°) x 80 x 10
(2) Potential encrgy =mgh F,=22x10"N
=50x10x7.2 (22-23)x 10°N 01
= 3600] 0]
, _ (iii) Taking moments, F,=2x (2.2 10%) ol
(c) (i) Angular Velocityw, =2=f F, = 44x10°N (]|
=2x3 x 0.5 rads"' (44-46)x 10°N
= 3.0 rads’ or (vy p = S44x10°
(i) Angular Velocity w,; ' . 4x10¢
Total period in fully tucked position = 1.0 P= 11x107Pa ot
w, =2nf (1.1-1.2)x 10°Pa
=2x3x2 01 Factor of amplification = = J14X 10
2.75x 10°
= |2 rads" 0] = 40 ol
(125-12.6 -
‘ @ (i) 16048 (03l "
(i) 160 = 10l0g 1/ 102
I=10'Wm* 0l
A-4 et
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F Ve "ﬂrﬂ- and = v/ &
()] - QT s1rings, tension |8 high OR T |y high,

mherclore veloclty oftrnsverse waves u ig Iatge For Shon
qrings wavelegth X is small,

]|
poth will contribute to Mgh resonany frequencles
gimitacly for Nexible and long sirinps is

Veamall but X fy
Inge- ol
there fure these sttings respond 1o low frequencles,

: Q . mar
IL\.I‘Oigcullltsr.'qummn - i

o Rate of volume Now of liquid {(flow of liguid volume
per second / 'er unit time)

AP = Pressure difference across the tube,

{ = lengthofthetube (or APH- Pressure gradient)

r = Internol mdius of the tube

n - Viscosity of the liquid, all correet 01

L) 010 N I U 17,
® TFW M W Ty

L

Percentage increase o 1.11°AP AP
]

_....E.,l L x 1007

]
(L1121 ) x 100 %
=S8 x 100%
- $1.8 % (52 %) 0l
[(50.5-525)%)

() Rate of flow € - Q,vq,
AP, yand r are sarne for all wbes

—--‘-—"—‘\\.:::fj

| . PMn]fs 10 nl
1 b X m
T n

T e A A ol

. . -OM (01 mark
04. () Gravitational Potential = Ep= - negative Sign)
(b) (i) Total mechanlcal energy of the

object E= bomv !- GMm 01
h

(ii) From the conservation of energy

1 :_GMm - -GMm
(correet L. H, §) 01 2™ H o
If L. H. S is correct and the simplification is correct of gel
R.M.S. 01 2hGM o1
(2GM - hv })
®) (i) % = speed x area
Vxnp= I‘% ([i)Whea¥,=V}! Ho o
Ixm(20x 104 = ZAP(20x107)  LH.S-01 #0M e =
R.H.S.-01
8x 0.9 x 1000 Vo Jz_gﬁ 01
AP=1.8x 10'Nm?(Pa) 0l h
(ii) Power = AP AxV 1
my, GMm
= (I8x109xn(20x 109x(1.0) 0l @ == = =7 0
= 2.16x 10 01 . = IGM
(2.1-23)x 10 W N . : 01
(iii) Maximum speed at r=0  _ v, = vlz Ve
o - - i vevy
Minimum speed at r=20cm 0o -
V=0
Minimum speed V =0 o1 .02 (d) Escape velocity for the earth
v, = [2GM
(¢) Q. and n are same N r
AP, 1! = AP} )
4 = [2Xx6x10MMx6x 10
ap, 1= ap, (i) N .I 6400 x 10°
4 =3 -
AP, =-(1’;0)M, o= 4x X
o 4 v, =0.75x 1.4x 10
= (22 p
AP, C‘) AaF, v, = 105 x 104 ms? o
AP= LI AP, [ (10500 - 10607) ms™)
- A5 ) 2008 (Adv.Level) Physics tl
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(®)
Vo o 001 bmv tad kT
BT 0
Tllrteﬁuow_‘lll' - [Ax I.'Inlﬂ'"u?ll_i-l
J  Ixlo¥
- Uxf2 x100
- 1960 ms* 0l

[ (1960 - 2000) ms”']

(V_}(}’ "'J::jl_-

(vJo, - %‘ﬂ
1960
R
= 490 ms" ol
[(490 - 500 Jms"']

(1) For 11, gns, (6 V__ ) = 6 x 1960 = 11760 ms*!
[(11760 - 12000} mns"']

O, gns (6V,_, )= 6x 490 = 2940 ms**
[(2940 - 3000) ms”'] 01

Therefore the condition 6V, < Ve is satisfied only for O, gas
OR the condition 6 V> Ve is not satisfied for H, gas 01

05. (A) (n) Let I, be the current through the branch R, R,
and |, be the current through the branch
R, R,when the brige is bulanced

L,R=LR, —D - 02
I, R=1,R, —@ 02
R R

— ol

OB R, R,
(b) When all the resistances are equal except R, which isR +r
Rt vy (V) 01

"R +R+r °

A OR [v.-v*- _R._ vo(vﬂ
"u ' R+R+r

"n"‘i',""'o(") ol

OR [v‘- \r.,.!s "o(""] o1

@R~k rand R~ R -r

¥ Vv
v‘_uliﬁ.y V) or v.y .y

v
2 Y

v=hv,v) OR V.-V, = by ()
Y- E_'.*_'...P]\’,W)on V.-v .|
Ve [IR 2 A Yy &‘hﬂ\'
Y,
V. (V)r
P
Va 2R
(d) For the metal strip ~ R=p ¢/A g v
R-p f’N ‘fr.
fh.v’,

If the volumc of the strip remains unchageq ,
increased, lts arca of cross - section should =
Therefore R should increase. dec

() (i) length of the strip P will increase

length of the strip Q will decrease 0
' 0

- (i} r/R =] 100
Voltage gencrated accoss AB = S/I’DU ‘2 0
=25mV OR (2.5« 'B'IV] 0

(iii) Connect a voltmeter and measure vollages across pp
For scveral known accelerations, Calibrate |
voltmetar scale with acceleration valyes, 0l

“—D—DO‘ !

(b) When x is grounded (V, = 0V), the diode is forwa
baised and V ,becomes 0.7V whether the voltageat yig
Oor5V.

When Y is grounded (Vy = oV), the diode is forward
baised and V', becomes 0.7V whether the voliageat X
isOor5V.

05. (B) (a)

When X and Y bare both at 5V, both diodes are nat

foward biascd and V , becomes 5V. ol
X y v,
0 0 0
0 1 0
] 0 0
T 7 1 al

(¢} (i) When B is connected to 5V, the base current I is give®
by the equ.
Vae=LR+V,,

R 5=43x10°L +0. ol
SV ™ % - !5]"0(*') OR v,= ¥, '[Ii . m-,]"o(")] I,=1mA (m:mﬂ ’ :
If it is oprating in the saturation mode
Van = :.'-‘i:J_r Bl>I, : &
R+ 2r BI, =100 x 107 p
=0]A e —
2008 (Adv.Level) Physics Il A-6 Sadeepa Publish”
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rﬁ Ihe maximum current that can flow through the
T oliector cireuit.
I't - Iol

]|

ply” I and the transistor operntes in the Saturation mode. MO D
@ When the voltage a1 the input D) {3 5V (logic 1)
the output voltage st C is 0.1v (OR 0V) (logic 0) A
and
"when the Input vottage is 0 the transistor does not cond
and voliage at C becomes SV. ;'i‘l r
the circuil operates as a NOT gate. B __'
B C
1 0 . m
06. (A) (a) (i) Appying pv = w RT OR PV=nKkT Ol
0 1
s T x83x300 0l
10* x 830 “30x10°
{d) () When the log_ic level of pis 0, the x and y in puts should m,= 10°kg  [( 996 - 1000) kg} (1]
have the logiclevels of x =0,y =0,0rx =l y=opor
x=o,y=lwhenp=oonthchand C=| m
. . _ |
when the logic levelof P i, the x and y inputs Should Pesly ol s SRS (v)
have the logic levels of x = 1, ¥ = | and in that case C 19
should be O 0l )
= 1.2kgm” 01
Thuth table for the NAND gate 01 i
(1.2 - 1.202kgm?)
X y c x Y p |¢
0 10 11 0 1 0 I 11 (i) PV=nR T
0 1 1 0 1 )0 | 10° x 830 = m, x83xT
I 0 I 1 0 ﬁ' 1 30x10°
1 | 0 i | | 0
m, = .-’%’. 0l
(ii) When x = y = 5V currem through the Base Emitter -0V
Junction (L) is given by the equation. (b) Upthrust on the balloon (u) - F;.?.sx g30x10 O
5 "(700*‘4-3!10'311.‘!'0.? u =9960 N 01
I, =8.6x10%A o1, (9960 - 10000N)
. (c) (i) For the balloon of Just lift off the ground.
(e) (i) A F m,g + mg = u
e 3 x10°
0 1 F=AB+AB 0l = +2460=996x 10
1 1 T =
X1 0
! 0
_3x 1
T =500
(1) :l:: | >—F T =400 k (127°C) 01
{397k - 400k)
- 3x10
" .~/
ot P m, = 750kg B
—{ = (750kg - 755kg)
ot -7 2008 (Adv.Level) Physics1l
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(i) Ment absorbed by the oir remaining Inside the balloon
- mc,0
= 750x 10" 100 ol
= TSx10%)

Heat ahsorbed by ihe removed form the balloon

= 250x 10*x 50 01
= 125x10*
heat supplied = (750 + 125) 10} ol
=~ H875x10%)
- RI5x10") 01
= (84-89)
B.75x 100
(ili) Mass of Propanc used = 8.75 x 10° .
[(0.9- 1.1)kg
06.(B)(8) Number of protons = 24 01
'Number of ncutrons = 51 - 24
= 27 01
b 1y - 07
A
A= ?T;'l
- 07d”
28
= 0.025d" 01
() Maximum allowed activity inside the patient
= (6.0x109x70 01
= 4.2x 10°Bq

Maximum possible mass of *'Cr that can be added to
10m! blood sample,

= A2x10%
35x10¥

= [2x10"g

01
(1.2x 10'%kg)

(d) Number of *Cr nuclei atoms added ¢, b ‘

Ple
aN = 00x100x 1.53 x [g1n

. ————-57-——-....____‘_ i
= 1.8x10n
Ul
Activity ol the sample = AN, .
~| o.025
(8% Jxa510m,
= 5.0x 10'nq
0
(5.3-5.4)
¢) Initial activity / Final activity = B|oog v
@ OR s Olume ygy..
Blood volume = J.0x 11
togo 0™ gy
= 5000 m/

(5000 - 5400y, O

(f) The calculated value of blood volume i
Silightly greater than the actual valye, 0]
In Calculating the blood volume it has been 235umpg
that the total number of *'Cr atoms has not changeq
But to get the correct answer a higher vajye for the
activity than the measured value has to be
substituted in (e) above.

OR

The measured activity substituted in (e) aboye is
smaller than the actual value, that has 1o be yseq in
the calculation, 01

(€} will pe

(g) Time required 6 x half life OR 6 x l'/z

= 6x28days 0]
= 168 days 01

(h) Most of the atoms would decay before miximg up

with the blood volume in the body OR half (l '/2)
life is too short. 0

2008 (Adv.Level) Physics i1 - A-8
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