1993 A/l. MCQ's Answers

amScant

wn
—OLMNMmMm — _54454353444234343243444

R R R RO

SCanned wi

BITILILLT2R2IBoIRIBELIB

[

233543245341145%31242 PO MOFTOWN— W
cc383885832 -y PERRER2RIARILLNGLS



Part-A u
01. (a). vaclling microscope (0N
(6). (i). 1. a :~ length of AB - meter ruler e {])

2.p - diameter - micro-meter screw.
(Do not give markes if its mentioned as radius) -- (01)

"  4Wa
G Y = 5 (01)

[ Do not give marks if the outside terms are used. |

(¢).(i). The wire is slipped at A or stretching a loop in the
coil. (on

. A

o

o1

(No marks for other graphs )
(Any one of the above two)

(d). (). Density (01)
{No marks for linera density)

(ii). Mass and the length of the wire -—— (1) =
(). V= T/m Due to the position of it between F and 2F.  ——(01)
= YT _ Ye ©02)
Ap J I
(c). atM (o1)
(d). Applying lense formula forL,
1. 1.1
v u f
R S S & (o1
02. (a). Thermometer. o1 600 200 f.
(b). 1 _ (+3) _ 4
600 600
3 ¢ ——— Thermometer k
f. = -150 mm ( 150 mm ) —————(01)
Stirrer - f = (a2-d%)/4a
2l . Container Only marks for the final answer is given for the above
NEier s —— equation.
= (). 4f,(600 mm) (o1)
For the complete diagram with marks oy
(c). To clearly observe the apperance and the disappear
once of dew. (1)
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Answers 1@3 _l;hy;:ics (A andB parls)- [

(d). temperature when the dew is forming temperature when
the dew is diappeoring. (02)

(¢). To clearly observe the appearance and the disappear-
ance of dew or to measure the accurate dew point. - (01)

(). Due to the formation of large water droplets at the out-
side of the container and they again do not disappear
when the temperature is increased. ————————(01)
{Cannot take the 2" reading)

(g).(i). 3x 10 ( Pa) (o1)
Ix 1P o1)

425 x (¥

0.706 ————————(01)

{ii). relative humidity

+ at30°C value between 4.2x 10°to 4.3 x (P fors.v.p.is

accepted.
¢ Value between 0.69 to 0.72 for relative humidity is ac-

cepted.
+ 70.6 %also accepted.)

03. (a). lluminating cross wire or illuminating scitor illuminat-

ing scale, (01)
(No marks for light box without mentioning small bulb,

candle or cross wire)

(b). AtLsince the object is situated between F and 2F, the
image is enlarged.
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# (). (i).
o
LY :
L _1 1
F T E- F:.S"F, e (01)

(ll) New distance O and S, New d]qpln(;cmcm of the lens
combination. (01)

on

In(£) (i) above the two lenses can be
shown with a gap (s) between them. But,
in order to obtain the marks relevant for
it, the gap (s) between lenses should be
added to the measurements in () (ii).

'lj]}cn. in order to obtain marks for (N
(iii), the relevant formula should be,

l = -i— -+ l i
F(‘. Fd

FILE

(g). The combination is diverging.
or
A real image cannot be obtained.

04. (a). (1). For marking the direction of current from P

to Q. (01)
ii). BLV
& e ©02)
ir?
(b)'B—z?lexB = B;;v — {01)
(c). (i). Zero (01)

(ii). Since the emfinduced across PQ is opposite to the

emf induced across RS, the resultant emf = 0 01)
or
Currents are opposite to each other,
or
No change of flux through the loop.
(iii). Zero (o1
(d).(). BLV/r on
(ii). 2BLVYr (01)
(). Joule heating (1)

-20-

<ion, kinctic CNETEY is congery.
nelastic collision. ———_ g
¢ clastic and inelastic cofj

ress '¢). Stopping of a
wuodcn block A clay ball th,

~ lis
o (a). Inanclastics DI

But it is not !

towards o e
ny cxampic

f:'\.ls'ﬁ::hw afler the (,[‘!”IHIOH )

¢ w:lmllu:qoftwllcyg..n\mdﬂII

th
o Lm“sl‘;f"?;:‘d;r:{?[ nd V, rcspcctlvcly By appl}ung ]
the collis! e .
rvation nfl:nc.lr mumcn u
conse (v, + 1Y, ('3‘!

! |

Using the conservation of kinetic cncrgy
I IxV——Ex|XV1+-‘X|X\"‘-—_(ﬁt
= X
? v= V]! +V,)]
(Marks are awarded also for the expression below.)

a
V,-V, = - 1(V-0)
Then the remammg parts O
using this method. Marks are aw

final answers.
Substituting for V,

Voo (V-V,REVS

v =V -2W1+V22+V32 A

v =V 01y
and V= 0 on

(ii). Letus consider the trolleys B and C are having velc a

ties V, and V, after the collision.
Then. app]ymg the conservation of lincar momentum,

v = 1V +ILY,
by substituting for V., ;
1 e = 1 pedy Ly v
g X1x V=g x IxVitex g x Vi
V= VIV
By substituting for V,
V= (VI V)2 + 1,V
VE= VI VV + 1 V2+ 1 V2
Therefore, 'V, = ¥ V :
and V.= WV I
Final velocltyof A =0
Final velocityof B = .V (ow
Final velocity of C = *; v (1)

Only one collision occurs after that, ——————(0l)
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(iii). Assume that the velocities of the trolleys B and C
after the collision are V, and v, respectively n
By the law of conservation of linear momcnt;am

IV = 1V+2vV,
By the law of conservation of kinetjc energy,

]
=x1 V
7 x1x

\'a

[] 1]
<
M
+ —
o8] -
< <
L) “+.
+
[ -
-
[o¥]
-
<

By using the substitution for V,,

V= (V-2V) +2v]
Vo= w‘4Wﬁ+4Vﬁl+2V:
Therefore, V, = ¥V
and V.= -V

The trolley B tumns backwards ——— o1
and it collistes with A and comes to rest.

A starts to travel with /. V speed.

The final velocityof A = -1/ V (01)
The final velocityof B = 0 (01)
The final velocityof C = % V (01)

(iv). Yes. (The laws of conservation are still applicable)

The frictional forces of the collision 1s very small than that
of the impulsive forces. Therefore even when the frictional
forces act on the objects we can apply the law of conser-
vation of momentum. (01)
During the collisions the frictional forces in the gutters do
not effect the conservation of kinetic energy —-—(01)

(b).

—J

manometer

Varrow or capillary tube

For the figure (The tube inside the liquid and the manom-

eter) (on
For a certain method to change the pressure {on
Naming - Capillary tube, Manometer —————(01)
Essential steps
(1).Increase the pressure in the tube until bubbles slowly
move out from the tip (01)
Or

Increase the pressure in the tube until bubbles move
out from the tip.
(2).Take down the maximum reading of the manometer —(01)
(3). Measure the depth of the tube inside the liquid _ o)
~ (4). Measure the radius of the capillary tube

Equations.

2T/r = g(ph-ad) (©on
T - Surface tension of liquid.
r- Radius of the slit,
& - Gravitational acceleration.
p- The density of the liquid in the manometer- (01)
h - The difference in the height levels in the

manometer

o The density of liquid of which we find the
surface tension.

d - The distance from the surface of the liquid to
‘ lhe_bullom of the tube,
(Correct identification of the 2 densities is sufficient. If the

cquation is wrong, no marks are given to the identification
of the symbols.)

Advantages
(1). To find the variation of the surface tension with tem-
perature,
2).To ﬁnd_ the variation of the surface tension with the
concentration of solute dissolved in the solution.
(3).To find the surface tension of liquid metals.
(lf}. We can also use this method to find the surface ten-
sion of a liquid with an unknown contact angle.

(01 mark each for every 2 points) ————————(02)

- | S

— et

only a bubble starts to appear in the hole. When the ra-
dius of the bubble = radius of the hole, liquid goes out.
The maximum additional pressure in the bubble,

= 2T/r, (r, -radius of the hole)

_2x003 _ oo
01x10° 600 Nm? —— ————(01)
the additional pressure created by the liquid.
= hpe = 5xI107x800x10
= 400 Nm? ————————(01)
Therefore, hpg <2T/r, —nu——(01)

Therefore, the oil does not go out from the hole.

e = [
Another method
Assume that the radius of bubble is r,
Therefore, h,p,g = 2T/r
g 2x 0.03
5§x102x800x10
= 0.15mm

r >1, (0.1 mm)

i " -21-

Therefore, the liquid doesn't leak.
If water starts flows into the bucket at a height h,.

" ] —
- —
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h:p; B - ZT?!TO

h, = 2x 0.075
Y 10X 10%01x 100 on

015 m

—————(01)

02. Archimedes principle.
?'\ hena “h.l_ﬁ“ is totally or partically immersed in a fluid
incompressible, the up thrust acting on that object is equal

to the weight of fluid displaced by the object.
Vertical position (02)

G - Centerof gravity
H - The point at which the upthrust acts.
G is situated above H.

GH distance 1s large (o1)
. s unstable equilibrium (01)
Horizontal position.
'_ .
_ & ____ |
= "M - -
H is situated near G (01)

Therefore, it's in stable equilibrium e (01}

In order to float it verti-
cally, add a mass to the
bottom.

(Therefore, G is situated
below H H, stable equi- - e
librium) - TH -

Therefore, =

03. (i). Let P' be the pressure at 127°C

by retting the cylinder float on

Measure the depth d .h ¢ liquid and one caure d ~=(01)

water & then float iton t
Weight of cylinder W,

Surface area - A, density of water p,

In water, W= :: (:” Po B
In liquid, W= Adpe

Therefore d,p, = 4P
Therefore relative density.

po_ d
5 d
Up thrust = { [2-08)x10~= 4N  —(0D)

i fXand Y,
Readings o (204 /2

- 12ke (01)

—— ()]

(01)

Volume of the Brass block (V)
VxlDxg = 04xg
Therefore V. = 4xlo*m'  ———————(0I)

b

o

Mass of the Brass block -
Mass of Copper in the block -
Mass of Zinc in the block -
Volume of Copper in the block

Volume of Zinc in the block -

SR

Il
=2

Then, M 1)
M

Vv

M, ,
M, = 12
v, =V, ——O

4 x10° M M,

+ + o+

C

-

or
Density of Brass
1.2
4 x104
Ix 10 kgm? 01

I

[As this value, is lesser than the values given to cop- -

per and Brass, we cannot get a considerable value for
the amount of Zinc in the block] 01
RS-

By using, Po_ P
‘rf T (o1
LOx 108 p
(273+27) 213+ 127 (02)

(01) mark for right hand side (R.H.S), 01 mark for (L.H.S))

Therefore pr= LOX 10°x 400

W =l33x10°Pa—(O)

PR ir
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lid of th
| pressurc o1 the ¢ vessel,

Total P = (133-10)x p¢

b = 033 x10°Pa ‘““-—---...___(m)
P fore, minimum value of W,

- Ther¢ = 033 x10°x1x10+

i : 3.3‘N (0.33 kg) ,
R marks are given, if the units are Not mentione (01

(i partical pressure the gas
= 1.0x10°-37 x|

[ - 96.3x10° Pa T

e that the partical pressy
| Aﬂssum p Te on the gas g 127 °C i
I .BY using, .:;:1 _ P
1 T;
963 x10° _ P"
300 400
P = Y,x963 x 10
= 128 x10° Pa
(For the correct substitution) --

................ (o1)

Total pressure in the vessel,
(128 +2.5)x10
378 X 10° Pa

Therefore minimum value for W,
(3.78-1.0)x10°x 1 x 104
= 278 N (2.78 kg)

]

Il (1)

(0

(i) Water is under a certain pressure ———(0])
& the pressure increases with the boiling point -- (01)

(iv). the value of the pressure is equal to that in (i) —(01)
This value changes in (ii). Earlier at 27°C, there's no
water for evaporation. Therefore the air is unsaturated

with water vapur. {01)

04, (a).In the experiment of finding the latent heat of fusion of

ice using the method of mixtures, we need to choose the

| initial and final temperature of the mixture a few degrees
higher and lower than the room temperature. (1)

(). Consider the mass of water and the liquid in the calo-
rimeter as m, , m, respectively and the specific 'heat ca-
pacities as S, , S, respectively. The as the experiment 1s
done between 35 °C and 25 °C temperately the amount of
heat released to the environment 1S negligible:
The amount of heat absorbed by the plece of ice,
= (30x10Mx3 x 10°+30 x10° x 4200 x 25 - (01)
= 30x 405 = 12150 J

and the calorim-

The amount of heat given out by water s

eter, — (mlsl+mzsz)x 10
‘Therefore

,_D}ls. +mgs,) 10

= 12150 —

" ah D

_.&.-‘."-_ .

C &

i“(;T‘ii":lcral;at the amount of heat released to the surround-
e doing the experiment at initial temperature
trhcrcforc. the amount of heat absorbed by the picce of

16 =(30x107) x3%10'+30 x 10° x 4200x 31 —(01)
=30 x 4302
. = 12906 |
he amount of heat released by the calorimeter and water

= {m;s1+m!5,}1 11 (01}

T:c amount of heat absorbed by ice + The amount of heat
absorbed by the surrounding

=The amount of heat released by water and the calorimeter
Therefore,

12906 + H = (ms,+mgs,) x 110 or ——(02)
12150
= 0 x 11
H = 13365 - 12906
= 459 ] (02)

(Ifthe unit is incorrect 01 mark is reduced)

(ii). When the rate of dissolution is increased by 2 times,
the amount of heat release to the surrounding.

= 459/2
2295 ] (Y

Il

r’fs teh change in teh temperature in both of the 2 occa-
sions (i) and (ii) are the same, the rate of heat less to the
surrounding is alos the same for both. —————(01)

But in (ii) the rate of dissolution of ice is 2 times as that in
(i). the time taken in (ii) to arive to the final temperatur is as
half of the time taken in (i).

Therefore, the heat loss in {(11)) =H /2

_nr

2 o
‘-‘-‘? a0 01
H' 01
— o 0
(t2)
Therefore, H' =229.5 ] o1

05. (a).Requirements,
The incident ray should be in the dense medium - (01)
The angle of incidence should be greater than the criti-
cal angle (01)

Experiment
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(i). Kcep the prism on the white Paper and draw the outline of

the prism.,
o Fi It]h inp . _ 1 4)[1—1} - —(01)
(12. X cplfl 50thzu|tlscnntaclw|thlhcsurfaccAB -(01) “f'-' = (n R n
(iit) By looking at the image of P formed by the BC surf: '
through the AC surlace 1,1 l’
rough the AL surface, move the eye form C to A (Clock- L - (s ['ﬁ'ﬁ - — oy '
wise direction until the image of P js slighly not seen)- (01) I

(Or, move the eye until you sli
(iv). Later, fixthe 2 pins Qand R s

with the image of P. -
(v). Remove the prism.

Draw a perpendicular to BC, and mark the point [ so that Consider that V"

PO=07 (01) lense, for the image forme

(vi). Draw the line RQ, so that it cuts the surface AC at S, Joi
SI, so that it cuts line BC at T,

ghtly sce the image of P)
othat they are clearly in line
01y

| -1
T 28

is the distance to the image from the
d by the upper half of the lense,

n

1 Yy
= = (o1)

] !
(O1)  Now, by using . ~ T
(vii). Measure the angle PTS, consider it as 2C. 1.1 = :z_lﬁ e (01)
v 60
(viii). Therefore, n =1/Sin C o v = -§2.5 ¢m (52.5¢m) ————(01)
(Thc (_} ‘;lgn is not rcqulrcd-]
[ Marks are given to (i), (v} and (vi) only if they are shown 525
inthe diagram clearly. The height of the image = 55 x 4
A = 35em ———0l)
' Consider that f'* is the focal length of the bottom half of
y
>, the lense. 2
] =
a\\ Then, = - (1.7-1) [23)
\\ 1 _ -1
\ 1"“ 20
B Consider that V! is the distance from the lense to the
image, fro the image formed by the bottom half of the
lense. '
Then, _1 [l] . =i |
For identifying that ABP , 26 ———— (0] ve 6ol 20
A . V" = -30 cm (30 cm) (1)
For identifying C (01) 1
1 7
SinC _ 5 (o) Height of the image = % x 4
_ Sin C » = 2 01
rwo= 01 2cm (01)
oY T (Sin20) o
(iii). The bright intensity of the image formed by a lense
3 x 4 .5 X = 1 (01) made up of only one glass material is higher than that of
7 3 7 Sin26 the images formed above. (01)
Sin20 = %, : 26 =4836' ——nw—(0I)
0 = 24°(18")

# (). (i). 2 images canbe formedon S -(O)or — 02) g, - ¢ or the ratio of the main specific heat

Y ¢, capacities of air —(01) i
P - Pressure of the gas E
P - Density of the gas
V = LT
P = ML'T? o1) 3
For the correct ray diagrams p = ML? L
(02 marks for each) 04)
(If a total image is not shown reduce 01 mark each) VYPIp = (MLT?L2M'L?Y) y, "3
(ii). Consider F' as the focal lenght of the upper half of the © = LT (Dimensions of velocity)(01)
[ensg‘ gl i
-24 - ADVANCED LEVEL PHYSICS - AMITH PUSS
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deal g
Forant PV = n:/l”Tv —_\\(0
= N I)
o P T TT—— )
..{;.5:.-| P(ﬂM) = nRT
- perefor® p
i PRT
ol p M
.I:’ VvV = Y RT
r M T
o Speed of sound in air.
0 _ 209
| 06 TTTTTT—— (0
| = 3483 mg! ~—— )
' S VadiT
| ® M83 _ 330 (o1
T 21
T = 341K
(Any value between 303 K1
Temperature of air 0305K) (o1
= 3L1°%C
(Any value between 30°C to 32 'C) e (01)
i 1.403 x 8.3 x273
@ 3 Y — )
a0 |:or i|
s 1403 x 8.3 x304
ot 483 =f —/———==2
| s T
1
M = 0029 kg (o1
(iv). No
The density of dry air is higher than the density of
wet air. (02 Marks or 0) (02)
or

Due to the presence of water vapour density is less.
. (Ifitsays that the density changes only 01 mark is awarded)

‘ . 07 @) (i). Current used for A (6W,6V) = 1A

E Current used for B (2W,05A) = 03A

' Currentused for C  (27W,9V) = 3A

| (Calculating the current for Aand C) ------——- —(01)

P

TﬁErefore. the total current that should be provided.
= 3+05+]
= 45A (on

(ii). the voliage at the ends of a battery, when a single
battery is used. = 10-45x05 (01)
e = 775V

- This voltage is insufficient for the activity of C.

~ (iii). Assume thatn 0’ is the no. of batteries rcqmrm{i II-:;
_ produce avoltage of V. ————

—(01)

'}llﬁllr nu-
e e

0. 05
o = X485 = 9 __ (1)
( nly 01 mark is g

crefore, the mini

arded for 0,5/n )
Mum amount of batteries = 3 —(01)
w . - -

Theivul tage drop through every battery should be
nternal resistance and itis 1V each

. 01
Therefore to obtain 4.5A current, you need 3 batteries <= 0

=

(iv).

For every branch in the circuit with A,B,C 01 mark is
awarded (Number of batteries are not considered) — (03)

(v). Totalcurrent [ = 4.5 A
The voltage difference,

V = E-Ir
= 10-45x 0.5/
= 10-075 = 925V —(0l)
By applying Ohm's law toR,,R,, R, inthe circuit
IxR = 925 6
Rl =325Q ——(01)
Voltage through B,
= 205 = 4V (01)
0.5xR, = 9.25-4
R, = 525x2
= 10.5Q ——(0l)
3R, = 925-9
R, = 025/3 =0083Q ——(01)

R, = 2/05 = 40 01
R, = 3/1L5 = 20 01
R = 025/45 Q 01
For finding 925V 0l

L 03 marks is awarded to the diagrams.




(b). A (i). The coil is converted i
- to an electric magnet, --.. (o1

It providdes or magnetic field,

The sqﬂ metal becomes magnetic,
Then it is attracted towards the ol e (on
(ii). No. Evenwhen the direction of the current is changed
the soft iron gets attracted towards the coil -m-—{DZ;

(iii). Stecl obtains a static magnetism, e (02)

B. (i). (_5 -0.5) By adding a shunt resistor parallely so that it
carries A curret, (on
IFR, 15 the value of the resistor required,

Ry X435 = 05x05 (01
R = 0056 0 (on

(11). by adding a resistor (mn series) that can reduce the
voltage by (5-0.25) V. amount

(or as shown in a diagram) (on
IfRs is the required resistor,
4.75 025
R, 05 on

R=95Q —00 (o

C().

inetrument

e (01)

(ii). Explanation.
Short the connection of the space AB ————(01)
Change R until a full scale deflection is given — (01)
and callibrate the instrument.

[ TOTAL 15|
08.  Similarities
both,
¢ It obeys the inverse-square law of the forces.
* Are forces with a wide range/force o« '/r°/ forces
act along the line.

* Are conserved forces.
(01 mark each maximum 02) ~—————————(02)

Differences

Gravitational forces depend on the product of the magni-
tudes of masses but electro-static forces depend on the
product of the magnitudes of charges. —————(01)
Gravitational forces are always attractions but electrostatic

forces can be attractions or repulstions, (01)
The gravitational force between the 2 protons.
= Gmm/P
6.67x 10" x (1.67x 107)? o1)

(107
1.9 x 10N

'.11 Hitkir -~ J!'-- i

_____

rostatic force between the 2 points

the elect k:
_ |(I"-[rI -

4 ner 19 0 -

_ g,|g*;31.?1i0 y ——-——-—--..(u!...

0N ]

comparing with the clectrostatic force, i
glegible. B

- 23xl

Therefore, when
gmvitatinnnl forces are n¢

(i). The electric field intensity acting on proton P, i

¢
— J——

4 m:or‘ 19
9x10°x L6 X 1T

1.4 x 107 NC!

[ = ef
(11\] B ]_6.1]0'“1|0‘A

The magnetic flux density at the center. .'r .I

= wli2r
L";t < 107 x 1.6 x 107 x 10V

. 2x 107
]D.zﬂT

(0 I.)- ¥

Ll

= ( ]0-1]3 -"I

o1

The field acts on teh plane perpendicular to the paper.

(01)

(iii). A force is not created on P by the magnetic field as

proton P is stable (or not moving) -(01) i
(iv). Electric field intensity = 0 . : (o1)
(As there is not much of charges in the wire)
magnetic flux density = 10% T —(01) 4

cant



