G.CE(Adv. Level) Examinatio, April 1998 ST, Tk

Marking Scheme for Physics 1(M.C.Q. Paper)

(1) 2(Two) (11)3(Three)  (21) 2(Two)
(2) 3(Three) (12) 2(Two)  (22) 3(Three)
(3) 2(Two) (13) 4(Four) (23) 4(Four)
(4) 2(Two) /3(Three) (14) 3(Three)  (24) 3(Three)
(5) 5(Five) (15) 4(Four)  (25) 5(Five)
(6) 5(Five) (16) 4{Four) (26} 1(One)
(7) 1(One) (17) 3(Three) (27) 2(Two)
(8) 2(Two) (18) 4(Four)  (28) 5(Five)
(9) 2Two) (19) i{Oae)  (29) 4(Four)
(10) 2(Two) (20) 3(Three) (30) 3(Five)

ERYSIES AMITH PUSSELLA

S 14 -

(31) 1(One) (41) 2(Two) (51) 1(One)

(32) 2(Two) (42) 5(Five) (52) 4(Four)
(33) 4(Four) (43)1(One)e) (53) 5(Five)
(34) 3(Three) (44) 4(Four) (54) 4(Four)
(35) 3(Three) (45) 2{Two) (55) 4(Four)
(36) 5(Five) (46) 2(Two) (56) 2(Two)
(37) 5(Five) (47) 1(One) (57) 2(Two)
(38) 4(Four) (48) 5(Five) (58) 1(One)
(39) 1(One)  (49) 3(Three) (59) 4(Four)
(40) 4(Four) (50) 2(Two) (60) 5(Five)
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e ——

M. : .- )
rking scheme for (A and B) parts
| o, {n].;:. Spring balance with a mass range of 150 g ) (€} No _ -
cason, ) I
It has "I_c maxtmum sensitivity oul of the gIven spring :_:':l' ball turns inta ligud state. Or
balances. : ¢ melting pomt of lead reduces than the tempera-
(Or because we can obtam an accurate reading)  — 1 ture ofthe bunson fame,  ———— o1
(b). As the metal ball 1s not spherical (d). Thermo couple o
(Orananswersimilar tothaty ——— 01 _
ol S 03 (a).  A-Eyepiece B - Telescope '
¢). Travelling microscope or micrometer serews: yep P —
‘ Pe oFmicrometer screwgauge C - Collimater D - Prism table @ I
0
(@ Instrument - Vemicr calliper ! (If all are current -- (02). If any 2 are correct - (01) mark) '
Reason - As the cha i ing
the .Y:L;r::;lf‘:t"‘ ";"*' ;'c‘fdmh- happens at (b). A - Focus on the cross wires.
s imal place 01 B - Adjust until a parallel beam of light
oo is obtained.
. S Or. focus on a far object.
e). Density = 5 . .
© ’ d———“{—]—\ C - Adjust to produce a parallel beam of —02
S light. !
147 Or. focus the slit on the cross wires.
Or. = -ESTmD‘ 01 D - Level the prism table i'
_ (Ifall are correct —(02) marks. If any 02 are correct —(0 1) marks) '
(f). (1). Fill water up to the necessary level in the measur- ‘
mng cyhnd::r.. ) {c). 1. Obtain the scale reading without the prism.
(2). Obtalp the rcadujg nfthc water level - 01 (Or by keeping C and B in the same ling) I
(3). Obtain the reading of the water level after - 01 2. Obtain the scale reading when the image of the slitis
(The 17 step 1s not important) obscrved on the cross wires. 01 |
().(1). As the diameter in not uniform, we can avoid the '
errors that can happen. (d). Rotate the prism table slowly, while looking through the 4
(2). In the method of measuring the volume, the vol- telescope. While moving the telescope. Obtain the image A
ume of the hook is also considersd. {or another statement of the slit on the cross wires. At the minimum deviation |
similar to this.) situation, the image starts to turn backwards.
(3). The errors caused due to the splits and scratches (Or it starts to travel to the opposite direction) — 01

on the surface of the ball can be avoided. .
(For any of the 2 answers - (2) marks. For | answer - (01) mark) | (e). Angle of deviation =3°16" +[360°-223°46" ] =01 |

TOTAL'IG , - 13930° .1

02. (a). (i). X, = Mass of the steel ball a0 | ,
X, = Initial temperature of water ] (). 0l !
z - 0l
_ X = Final temperature of water
(Even if the order of the symbols are different. five the total marks) ' v

(ii). When changing the ball, bring the cup near the | (g). (i).
bunson burner the steel ball slowly and steadily to the
cup. Closing the cup using a suitable lid.
(Forany 02 ——(02) marks, for any 01 -—(01) marks)
(b). (i). X,C,(0-X))=mC (X,-X,) —emrmmmmeremes - 01 foe  /gpuen Red
' 8=[mC (X,-X,)/ X C,] + X, gmeremmmeees - 01 Yelow

[ Give the total marks if the expression is correct ac-
cording toa (i).] (ii). A pure spectrum (of all the colours)

i or continous spectrum (of all the colours)

"' (ii). Vapourization. (No marks for vapourization) --- 01 or a beam of light with all the colours — 01

(iif). (A liquid with a) High biling point  -+--------- 01




T

L energy of the bulletbefore the collision
o1 (i). Kinefic energy y '-j,n_hm: ¥

= 180 ) e——— 01

r 04 (), () Wr e
| ‘ =

(M 117V is the velocity ;st‘!lle}_\mlctrl after the collisjgn, By J

nsing the consery ation of lincar m{.mlcnrum, ki
1% 60 = (14 H0)V g S

(For the momentums ---- (n1)ymark |

for the correct qubstitution == (01) mark) :IJ

NI | v |

Therefore, V- =4 ms'

i system after collis
[0, Ifthe clectrical force lines are not perpendicular to Therefore, the kinetic energy of the sys er collision

. =1/ 1.5 x#
the surface of the sphere, 01 mark 13 0
. . . oais =12 J — I
(). Ifthe clectrical force lines are drawn inside the o
. sphere reduce 01 mark) Therefore, the percentage of loss of kinctic energy
_ ('_“_F 02 marks for any correct equipotential lines drawn _ L_IM x 100
n 2 different regions, 02 180
(For any one - 01 mark) = 93 % 01
- [To obtain marks. the dotted lines should be perpen- (or 93.3 %)
dlcuLar to the electrical foree lines) No,
The kinetic energy destroyed is converted to energy such ‘
€. | as heat and sound. (Or any other energy not mentioned j
5| here) 01
. i ok o (iii).  Atthe maximum height, the total kinetic energy iscon=
| EEwty TEY verted to the potential energy.
EEEe P LEEEEE R IR / . Therefore, 15x10xh = 12 ———01
M e e e e e h= 08m ————— 01
e e et (iv). . Total momentum, before the collision
—_...‘_‘:—:__. e A Ly ESh = 01 x60-15x 4 ———ou-101
i i -0
4 e I L. TR B As the bullet and the block travels together after the col- !
= T e lision. The velocity of the block = 0 e —vo 0]
el————I" o3 Ev eE [ jor. “The momentum of the bl :
_ x .and opposite; to the momentu
[For using the total scale of the graph paper] ““;I‘herel:'f:m, Totalm i
ﬂI .Ti'h L ror I
[For the correct straight lines] ——— 0] E“’j‘ge 40
) ) (v). Ifthe springs constant of the string is K,
(d). (i). Gradient =10V cm (ot U.Ile} - 01 I4x 10= Kx02 01
(ii). Identifying the gradient = E‘,Q -------- 0l K = % ;
9x10°Q = 10x10° - 70 Nm!
Q = Y xl0'C — 01 the clastic energy inside the string
= (or 1.1 x10"C) = Y,x70x0.2* 01
(or the elastic energy deposited
(e). No. & P: I ) =1
the electri al inside the sphere is ,Fe =114 x0.2]
e electric Potcnt:a inside the sphere is constant. Or | Therefore, the total energy of the system after the collision.
the gradient is zero,

= I x7 : S E
Or for 1/x value 1o be higher value, the graph should g% U x02: ¥ 12 ol

be parallel to 1/x axis.
Or showing a horizontal linc in the graph.

' i (Do not consider the values marked on the 1/x axis for
this answer) 01

[Or Y, x7.0 x0.1x12]
Ifh, is the maximum height obtained by the block. The
total energy of system, ]
| =‘f2x?0x{}.l’+l,5x10hl |
HXTO X028 +12=1/x70 X 0.1+ 1.5x 10 xh 01

h, = 087 m L

TOTAL 10
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e e the ground level 1)
1 ._(g llc‘:g]crnlinn due 1o gravity)

i oulli's equation.
) pern p Y,pr+pgh = constan
= Pressure (of liquid)
Velocity (of liquid)
p = Density (of liquid)

= Height

+

______ _—

pefinition of cach term
= Pressure (or pressure foree)
Kinetic energy perunit volume of
liquid. (or dynamic energy) —02
Potential energy per uni volume
ol liquid

P =

1]

peh
(forany 02— (01) magy

uimm{:nls
Sm]'ﬂ] ine (Streamline flow)

Non-viscous
[ncompressible

Expi:tnﬂ“f’“

when we consider the streamlines going through the
ints A and B. As point B is far away, the motion of air is
neglegible. By applying Bemoulli's equation for this stream

]'mcﬂﬂ\’:’- PA = I"ll P \'”A - Pn e {J]
Therefore, P, < P,
" As the air inside the house is at rest we can assume that
P=P,
Therefore, P, < P —— 01

The area of the roof is large,

Therefore, A large upthrust force is created on the roof.
Therefore, It is removed. 01

- When p is the density of oil,
~ Therefore, V = [f%,_g] ”
| [2 x24 x 107 x 800 x 10 |**
A 2

1]

17.9 ms" or (18 + 0.3)ms"

—01

LAVEL JNSIES - AMITH PUSSELLA -

i),
(i) Rmct:fﬂuwofmaas of air (m)

{ii’)- P(mrcr

Volume per second x p
= Arp — 01
= 10'x18x 1.2
o R (1L p—— | ]
(215 4 005)10'kg s

= Energy/Seconds

= mvi (1]
= Vx5 x 10t x I8

= 0w ol

(034 +02)W

IF e, S,

N P LT - R

7 Volume
2

ey , J"‘PV‘V ’,f.': if:@;é *
S 0MW

. . TOTE r.":t"'g'_i:_:;
(b). (1). Interference, Diffraction . Polanzation.
.. (Forany 02 -——(01) mark)
(ii). When the wave length of the wave is greater than
the depth of water and when the amplitude is lesser than

the depth of water. 01
(iif). Changing the speed of the wave.
Or 0l
To produce 2 mediums for the proporgation of waves
(iv).(@a. Vv = Jeh
V = fi

Therefore, A a/h and A,q/h, - 01
The ratio of the wave lengths,

A vh, _ V4
M= =
( 12} W, 1
=2 01
(b). The direction of the wave fronts is changed —— 01

Drawing the wave fronts such that (A and )
01

Then, Sin 30° _ V,
Sinr v, ‘e
_ Vb _ -
"% V12
Sin r = (Sin 3072
r o= 149 25'(£10')

01

cant



(v). both of the 2 --—- are vibrated from the same source --01
(vi). Wave length of the wave= 20/5 01
S e ——— L1
(vii). Water waves are transverse while sound waves are
longitudinal 01
(vii1). The source should be kept in the 2™ region. The speed
of water waves in teh 2™ medium 1s lesser than in the 1"
medium 0l
(ix). Diffraction patterns

| N
J))) ]

Fd

) |
]

(Forany one -—- 01 mirk)

. TOTAL 15
03, Velocity V ——\f T/m 01
V="fi 01
A =2d 01
fr=_1|L
2dym 01
_ 0
(i). The weight of x lengthof rope = mgx 01
Therefore, the tension T of the rope at a height x
= mgx -————— 01
. . . fmegx 0l
(i1). Velocity of ata height x V= -
=/Ex —————10]
(ii1). Velocity of the wave at the bottom end (x=0)
V=0 ———-70!
velocity at the upper end,
V, =/gL =/10x 10
= [0ms’! 0l

(V,+V,)2 =(0+10)2
5ms’ — 01
10/5

28 e (1

(iv). Average velocity

i

Time taken

I

0 —

(v).

(02 marks or 0 marks)

04, (a). (i). Mass of air inhaled in ane breath.
- sxl0'xl2

- 6 x 10 kg ———————=01

i ir i breath.
t of heat given out to the air in one
Amounte ‘gt’mxIl’l"xl.{l'xlﬂ'tl]?-Z?)__.nl

= 6]
Rate of heat given out to the air,
= 6 x 1260 01
(multiplying by 12/60)
= 12 W 01

(1i). Substitute, considering v as the final volume,

V. ¥ 01
TI ri‘
sx104 =V, 0/
300 3

Vv = S.17x10*m' or
(5.2 x10°'m’)

01

(iii). Work done by the lungs during one exhale,
= PAV 01
= 10xI1P¥xs517x10* ——0I

Therefore, rate of work done by the lungs
= 517 x10x ",

- 1034 Wor (104 W) — 01

(iv). The amount of heat removed from the body during
exhale. due to vapourization of water.

= 21x10° x25x 100 ——01
= 5251
Therefore, rate of loss of heat from the body due to
vapourization of water. = 52.5 x 12/60

5w — 01

(v). Amount of water vapour collected in one minute in-
side the bus due 10 40 passengers.
= 21x10°x12 x 40
= 10.08 107 kg min’

01

Therefore, the rate of increase of relative humidity inside
the bus, = 10.08/600 01
0.0168 min"!

or (0.02 mon")
orl.7% or 2 %

01
(b). (i). Surface area of the sun.

= 4n(7.0 x 10%)? m

Total power radiated to the surrounding,
= gAT

T




57x10-8 x4 % (7.0 x |
46 x 100w ") x(6000)
{4,510‘2)31[}.‘1“, 0]

1]

Ul violent, visible , infra-red - (Forall 03

-2l

(i:)l] T = constant —___ o 01 may,
[!v) Let the decav of mass of the sum durin ;-- 0
(i) pe Am, By using AE = A e B one secong
4.6 x 100
Am —(lj——lﬂl. —
(3 x 104 TTe———
S hx Lg —
1‘1'161"3“""'2' decay of mass during one year. )

SIx10%x ns X
inlving by the number of sp )
Multiplying by erolseconds ip
Lo x107kg Y
{106+ 02]\|”I‘kg 01

X060 x 60 01

f y). Total amount of encrey medent on one
of the carth surface during | secong withoy
A 4.6 x [
A LS x 10my
163 X 10" Wiy — 0
Total amolln" of energy mceident on ane Square meter of
the earth surface during | second with absorption. ’
= L63x 10" x 90/100
[ 01 mark for (90/100) 01]
1.47 x 10" wm*
(L5 £02)x 10" Wm

SqQuare meler
Lany absorp.

Tl

— 01

The surface area of the
body which is perpendicular

to the rays of the sun,
= 0.8 xCos 30°—— 0

Therefore, rate of absorption of energy by the body.
= 0.7x147 x 107 x 0.8Cos 30¢
= T13x10PW 01
(7.1 0.2)10° W

o . TOTAL 15|
05. Newten's law of gravitation.
m
| F = Gy 01
G = Universal gravitational constant
| r = Distance between the masses
mm, = Masses —01
F = Force between the 2 masses
m

For an object closer to the earth surface,

mg =G n;n1
gR* =GM or g=G—:£ ------ 01

For the motion of the satellite.

Time, T .
Therefore, o o 2“’;‘:“ 01
T "-r]
[ RRIT 4 p
T« 24360 x 60
. 01
R6d0 ¢
¢ o= 10X (64 X100y x (R640) x 7' 01
43 )Y
r = 92x1rm

rhe_hfikm from the earth surlace
B =R —(forthe substraction --— 01 mark) — 01
02X 10F. 6.4 x (¢
28x10r

(). Total energy of the satellite

= Kinetic energy + Potential energy
= U mVi+[-G M)

S 1 Mm o Mm
2 f r
1 GMm
= . = ol
2 r
=1 R'm
7 B

- 1 10 x (64x100)x 10— 01
2 92 xI10°
(For the correct substitution 01 mark)
= ()22 x10"J

{iij): Minimum energy required,
Potential energy at the orbit - Potential energy at the ground.
< G Mm [ Mm]
r R

.= -G jll{_u'I"-H:]. Mm o1
= -2x22x10°+gRm
= -44x10"+64 x 10" 01

= (+)20x10"]
(For the correct substitution)
(1v). the energy calculated in part (ii) shows the total en-

ergy of the satellite, while the energy calculated in (iii)
shows a part of the total energy. 01

(v). For a geo-stationary satellite.
Time T, = 24 hours
= 10T
r, (radius) can be found.
r, = rx10¥

= 92 x10¢x 4.64
42 . 4x10°m
r-R
(424 - 64)x 10°

Il

Height from the earth =

I

w - M —u = 36x 10°m = 36000 km 01
! M (or for the correct substitution 01 mark)
V=G — (vi). Radius is decreased, velocity increases.
r
. . ; (Therefore,) V=Y Gm/r) —-=-01
% L{;mg B sRez:;prcss iog, [2&: (For any one, 01 mark)
- 19~ ' e i +4r

cant



06. (i). The maximum clectro-motive force is created when it (a). For a uniform resistance.
is parallel to loop B. 01 L : .
The angular velocity of E F or GH side. (For a straight linc through
= ., the origin —eeee= O mark)
Therefore, the electro-motive force created through EF: (To obtain these marks the
(V,) = BaYw 01 axcs should be named)
1} ] Rt
Similarly, - *
Vo = BaMw (b). For a tungston filament h_nlh.
Therefore, electro-motive foree produced by the coil ! F-,xplnnrll_um.
E = abBw (To obtain marks, the axes
for N tums E = NabBq --meeeeee- 01 should be named) .
The Ohm's law for uniform
Another method, resistance (is true)  ——01
d kv
E =- -{-]T{Nnb BCos0) oo 01 (or currentt (1) is propotional to potential Lliﬁﬁrcnge (V)
: [ . When V increascs as heat 1s pro-
- i(NabB Cos wl) Tor the Illlnmcnt hlll}] ' o1
dt duced resistance increascs
= (NabBwSinw!) ——— 01 ' _ o1 '
The maximum clectro-motive force created. Therefore, for given V, when comparing with (a), 1is cs:‘.}c:'
E = NabBo 01
(). —_| ) Jjoofl
— 01 600 0
—d __  Commutator ey
%_ Carbon brushes
/ 30002
[Using slip rings instead of carbon brushes] -—--—01 _ )
(For the diagram with the names —--— 02 marks) (if). (a). the current through XY is obtained.
(D). (300 +600+300)[ = 12 ———— 0l
0 |~ 1w
7 = 00! A ——01
(b). The current through 1 kQ and 2 k€2,
first curve _ 121[“_',2)"'03]
e = 4x10°A
(For_nammg atleasts FIvES=— 0l m?rk} Therefore, potential at A relative to the negative terminal
(For the approximate ¢lectro-motive fprcc -—- 01 mark) = 2x10°x4x 107
(For the production of an increased electro-motive foree 01 mark) - 8V 01 :
(EV) b:f a coil which is rotated 1n51dc the magnelic ﬂf.‘]d,. Therefore polential aX= 900x0.0l i
(Production of an electro-motive force only 01 mark is - 9y 01 j
awarded.) ' 01l , . )
This e.m.f is opposite to the external voltage. Tt;e[r.efoze, WI?EI‘;J‘E tap key is at X, the voltmeter reading f‘
Back electro-motive force = V-IR  ——— 01 relative Lo point A. _g.g
= 200-6x10 - l ;r o
= V a0l -
e Potentialat Y = 300 x 001 |
. e . ' = 3V 01 .
t rest, initial -—- is no inverse electro- ) —_—
n?(:nﬂim:m RIS, When the tap key is at Y, the voltmeter reading relative to |
’ int A, = 3-8 |
I = V/R = 200/]10 = 20A point
T = -5V e— 01 {
. = - {c). No. 0l I
07. (a). {1). .
(@)- () the given voltmeter can only read positive values 1
. } 3. (orycs. By changing the ends of the voltmeter) ---- 01 |
= &R 2 L w As the potential differences have opposite signs !
0 ' 7l l- [ Another method to solve part b. '
{31 — et - P--.'.‘ . ’ g T FE
For the correct connection of R, or e '
(For showing the ends where the load should be con-
nected — 01 mark)
(01 mar] &h given for each circuit diagram)

LEVEL RN - AMITH PUSSELLA -20 -
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-'-'ol'tﬂEe WU HHIRASUEI AUV L2, Ab
A = 300 x 0.01

01

1

Ove Pﬂinl X, o

ng relative o AL When tlye T
= 4-3
= 1V —
age drop through (300 + 600) 01
= 900 x 0.0 above Y

readi P key ig g1 X

TOTAL 5
s the base 15 nf.":

q), When compared with the enmer
Tthe B-F junction is forwgyg biased

l ' ).() C)
3 I

ig!“” pmcnli'.l
e | I

The pntculi:ll atthe collector =3y (given)
Therefore, collector is more positive thp the bas
AsC

———————

is of netype, while the bace 1« o 01
Collector is of n-type, w hile the base is of P-type
———
ase-collectar i e 01
Therefore, Basc-collector junction iy reverse -biased
. . e A | ¥
In the activated region B-E junction is forwarg biased
B-C junction is reverse biased. B

=l

(b). base current it
1, x 100 x 10°+0.7

6 e

L, = 53/10°
= SIpA 0l
or 5.3x10° A
(c). Collector current= pL, o

= S0 x53x10°
= 265 x107°A —— )

. Ro = (6-3V1.=3/1_ —n 01
‘I' = (32.65) x10°Q — 0]
k: = LI3 kQ

‘ (d). Capacitor- C:

The capacitor keeps the base biased.

I —_— 0l
or B-Evoltage is keptat 0.7 V.

or The current given out from the base is covered.

or Only allows alternative current signals to be taken in.

(ii). Decimal numbers 2 = Binary numbers 10
Decimal numbers 3 = Binary numbers 11

Truth table for the circuit
i AJBF]

(If all are correct ---—- 01 mark)
0|00
010
1|01
11

Boolean expression for the circuit
p = AB+AB

(If all are correct == 01 mark)

Circuiy

L

e parUt
ZpirD-

I (Toobtain - 01 mark, it should

02

be correct) ;
(1 [i} .
\ Refore —_ 01l
' Alter 1
R | |
') ’
(). (a). Using F = R |l O
Frictional force on the block.
F = 04x01x10-— 01
" = 04N
ensionof the string T = F
Therefore, T = 04N

(b). W . Weight of the sphere
U - Upthrust force on the sphere
F - Vertical force on the sphere

When it reaches the terminal velocity

U+F = w
Using F = 6 nar
Therefore,
U+6mm x 2x 107 x3=W -—- (A) 01

During the terminal velocity when the sphere is attached
to the string.

T+U+F =W 01
T+U+6rnx2x10°x1.5=W -—(B)-01
U N
'[ (A),(B) = T = 6mn x2x 10°[3- 1.5)
Therefore,04 = 6an x 2 x 107 x 1.5
n = 0.7 Nsm? 01
w
v
(d). .
>

- ld P Fln

Viscous force on the block F"
Fr=m % 01

= 0.7x25x10*x T -— 01

1x 10°
(b) By using the expression for T in (b)
T =6nx07x2x10%x[3-v]
v
1 x 10°*

61x0.7x2x107(3-v)= 0.7x25x 10" x

Therefore,V = 1.8 ms"




