AL/2018/01/F -}
S o JE=F g, 82 | A Right Reserved)

s . D.S. Senamayake College - Calombo 07
D.S. Senanayake College - Colombo 07 =—E—— )
. 8.8¢. cvananoe Bcmen - cmes 07 01| E | 1

First Term Test, November 2018
o08 &0 cbossos, 2018 0mE8OD

Physics
8Os Be s ]] Grade 13 Twao hours
l . 13 Do egddo oo egmE
———— e .

(NOTE ~YICTIC
*  Answer all the question, ep ap erS blo

Answer questions from 1 to 50 using (1), (2), (3). (4). (5) answer hglgt;t@vmr
acfo

\\ most appropriate answer, Indicate the answer in the given answer script using

1 - .%'
01. In the expression P = {Fﬁ ]: tg-l" is the pressure, Z 15 distance, K is Boltzmann constant and 8 15 the lemperature

The dimvensional formula for P is,
I MLT: 3 MLT? 3y OMLT? n MLT 51 MLT

02. A Vemier caliper has | mm marks on the main scale. It has 20 equal divisions on the Vernier scale which match

with 16 main scale divisions. For this Vernier cahpers, the least count is,
1) 0.02 mm 2y 0.05 mm 1 0.1 mm 41 0.2 mm 57 0.0l mm

03. The diameter of a cylinder is measured using a Vemnier calipers with no zero error. [t is found that the zero of the
Vernier scale lies berween 5.10 ¢m and 5.15 cm of the main scale. The Vernier scale has 50 divisions equivalent
o 2.45 cm. The 24™ division of the Vermer scale exactly coincides with one of the main scale divisions: The

diameter of the cylinder 1s,
1) 5.112¢cm 2) 5.124cm 3y 5.136cm 11 S48 cm 51 5.115cem

04. A body moving in a straight line covers a distance of 14 m in the 5" second and 20 m in the 8" second. How much

distance will it cover in the 15" second?
1) I18m 2) 25m 1) 3m 4) 30m $) 3Sm

rds at a velocity of 10 ms™'. When it is at a height of 45 m from the ground, a

05. A balloon is rising vertically upwa 1
3 s he opens his parachute and decelerates at a constant rate of 5 ms™. Whal

parachutist bails out from it. After ]
was the height of the parachutist above the ground when he opened his parachute? (Toke g = 10 ms™)

Iy 15m 2y 30m j) 45m 4 60m §) S0m
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06. Following graph shows the variation of the velocity of a particle (V) with time {1).
d,, ds, d. ane distances traveled dunng Lime intervals 1. 1=, 1, respectively. Which of

the following dislunce - lume {d) - (1) graphs representy this mouaon. | '
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07. Figure shows displacement (s) versus tme (1) curve for n motion of a particle. Consider the following siatements
made aboul 115 motion,

{A)} Duning the ume penod Ly - |y the particle moves at a constanl acceleration and duning b - G, it moves at a
constant velocity, % I ’

(B) Particle comes 1o rest al time L

(C) During the nme period 1y - L, the total distance travelled by the parnicle 15 equal 10 the arca under the s - |
curve 5
Of the above statement,

fy Only (A) s mue 2y Only (A) and (B) are true

13 Oaly (B) and (C) are rue 43 Only (A) and (C) are true

sy All(A), (B} and (C) are true

y Wy L] L
(8. ABCD is a rectangle. It's sides AR, BC, CD., AD and CA represent five vectors with magnitudes and dircctions,

The resultant of this system of vectors is, " 5

AL 7 BD 1) AB

4 A ) DB : !

D - C
09. Co-liner system of forces is acted on a rigid object [f the resultant moment of force is zero around a particuler
pomnt on the abject, consider the following Hlnti:@'l S .
(A) Uhject should be in eguilibrium Clen
(B} Resultant force on the object must be zero. Ce a
(C) Resultant moment of force around any other point on the abject 15 always zero. Ders bl

Of the above statements, ’ Og
Iy All(A), (B) and (C) are lalse 1) Only [A) s true
31 Only (B) is true 4) Only (C) 1 true
5} Only (A) and (B) are true

10. A light string passing over a smooth pulley carries a spring balance of mass 1 kg

and two weights of masses | kg and 2 kg as shown in the igure. The reading on
the balunce will be,

SP

(BT
1y zero 2) lke M 2ke Sk
L 1) kg 5y 4 kg H i,
02
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I1. A light string passing over a smooth pulley. Il s man standing on a platform is moving up with an gcceleration

2 ms*, Reaction between the man and the platform is, (mass of the man is 70 kg, mass of the platform 1s 30 kg)
h 300N 2) 600N 3) 240N 4) 200N 5) 400N

12. A person throws two balls vertically upward wilh the same velocity, one after the other. He throws the second ball
al tme when the first ball is at the highest point. Il he throws the balls in an interval of one second, what 15 the
maximum height attained by each ball? (g - 10 ms ™)

1) 40m n 5.0m Y 10m 4 20m 5) I5m

13. A balloon of mass M s rising up with an acceleration a. If a mass m is removed from the balloon its acceleralion

becomes,
0 Ma+mg 2) _Muln-mg mn+ Mg
(M =mj (M +m) (M=m)
a+Mp }
4 i e 5) :‘I_g+ ma
(M+m) (2M - m)

14. Horizontal platform mass 10 g s kept Moated in the air in allowing to collide porticles of mass 5 g with a rate of 10

= per second perpendicularly upward on the lower surface of the platform. If the particles rehound with the same

velocity at the ume of collision, the magmtude of the \-:inl.m of panticle at the tme of collision is.

1) Ims' 21 2ms 3 3ms’ 4 05ms' s 4ms
15. A force F hits a block of mass m = 33 g initially at’rest. The duraticn of the lelu
impact is 5 ms. 1f the forcegvaries with timg asshown in figure. The speed 8
, of the block immediately after impact 1s, :
1 1ms' 2) 2ms’ 1 Ims’ b,
4 4ms' 5) Sms’ 0TV T2 1 a4 s 1

16 The blocks A and B of wasses 2m and i are connecled as shown in the fipure Tive spring has negligible mass.

The string is suddenly cul. The magnitudes ol accelerations ol masses 2m and m at thal wnstant are,

I u gk y B o £

5 0p

(=1

\‘ 2
|'} When two objects A and B collide with each other, in which of the following figures, the action (F ) and reaction

a) forces are -.nncn.lly marked on objects”? ¢

'I

-@o ]

(41

I8 A gramophone record of mass M and radius R is rotating at an angular velocity w. A coin of mass m is gently

from its centre. The new angular velocity of the system 18,

| =

placed on the record at a distance 1 =

03
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(2M +m) M ¢ 2m)
I ow
M M
4) YN Y/
(M« mj) (2M + m)

19. A solid block of density p; is held inside a hquid of density p. (with p, < p;) by means of a

string fixed to the bottom of the beaker as shown in figure. The system is placed at the floor  p———m———"

of a lifi. If the lift is at test, the 1ension in the sinng 15 T The tension in the string when the [
lifi moves upwards with an acceleration "a” will be, :':'::;E_g.}“:{'
- Spligiiall, Agt ity
o T Aad Lo X2
n X 3 T[J + 5]
1] g -
4) T[I - 3] 5 12
b E

20. A transverse wave of wave length 20 cm travels in a medium with a speed 10 cm s ' If the amplitude of the wave

18 2 em the highest speed of particles in the medium is,

1 0.1 cms! 1 0.2cms' 1) 04cms' 4 63 cms’ 50 10cms’

-

21. The percentage increase of the Ilension of a stnng 0 increase the frequency of wansverse vibration by 50% is,
1 25% ) 50% 3y 100 % 4 125% 51 1509%

22 In which temperature the speed of sound in the air at 0°C becomes (wice?
Iy 1092°C ) 819K 3y RI9°C 4) 546°C 5) S46 K

23. A mng fork and a sonometer wire when soundgd together produce 4 beats /  when the length of the wire is

95 cm and 100 cm. The frequency of the tuning fork s,
1y 148 Hz 2) 150 Hz 3) 152Hz 4) 156 Hz 5) 160 Hz

24. Which of the following statements is incorrect from among the statements related to stationary waves.
1} Wave structure of sialinnary wave does nol move.
2) No energy propagation along with the wave
1) Twao waves are inneed for superposition of waves and those can move along the same direction or opposile
direction
4) There s always zero displacement points in superposition of waves,
5) The pownt where the displacement is maximum is always situated in the middle of zero displacement point.

25. Consider of the following statements related 10 a transverse wave of a siring
{A) Those consisl of compressions and rarelactions
(B) Those consist of crest and troughs.
(C) The shortest distance between two particles with exactly similar nature of movements is one wave length.
Of the above statemenis,

I Only (A) s true 2)  Only (B) is true 3) Omly (C) is true
4y Only (A) and (B) are true 5y Only (B) and (C) nre true.
N
04
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26. A closed organ pipe and an open organ pipe of same length produce 2 beats when they are sct m to vibration

sunultaneously in their fundamental mode. The length of the open organ pipe is now halved and of the closed
organ pipe is doubled. The number of beats produced will be,
1 8 n 7 N 4 4 2 5 13

27 A person speaking normally produces a sound of intensity 40 dB at a distance of Im. If the threshold intensity for
reasonable audibility 15 20 dB, the maximum distance at which he can be heared clearly 1s,
Iy 20m 21 10m I Sm 4 4m 5) 2m

28 The apartment frequency of the whistle of an engine changes in the ratio of 6 - § as the cngine passes o stalionary
observer. If the velocity of sound is 330 ma ', then the velocity of the engine is,
I 10ms’ M) 15ms’ 1) 20ms’ 4 25ms 5) 30 ms!

29, The rype of wave 1n a sonometer wire s,
It Propagative, longiudinal 2} Propagative, Iransverse 1) Swnonary, longitudinal
4)  Snonary, fransverse §)  Stwuonary, ransverse or longitudinal

30. Convex and a concave lens are placed coaxial with a gap of 10 cm. The focal length of the concave lens is 10 em
I'he parallel rays which are incident on concave lens emits as parallel rays from the convex lens after refraction

through the lenses. The focal length of convex lens is,

I 1cm 2 15cem 3y 20em 4 25ecm 5) 30em
’ —0b
31. Image of O can be seen through concave lens at the infinity. It's focal length is, - -[
1 a 2y b ¢ [5) —=
e
4) a+b 5) c-b
2 g U

32 An ohject 1s placed 1n front of a convex lens with focal length I so that a real image can sce. If the dislance of the

object from the closest focus point s x, the magnification of the image 15,

r x f+a I
o - - B — B
! L r f I {+x

[
Sj —
f—x

33. Magnifying power of an astranomical ielescope when it is in normal adjustment 1s S. The distance between two
lenses 15 36 cm. The focal lengths of eye prece and ohjecuve are respectively,
I dem, 9 cm 2} 30cm, 10cm 3 20cm, 16 em
4) 6cm, 3D cm 51 30cm, hem

34. In an expenment to find the angle of minimum deviation of @ prism in using a speciromeler,
(A) Collimator is adjusted (o give a parallel set of ruys.
(B) Telescope is adjusted 1o receive a parallel set of rays

(C) Prism is adjusted always so that refracted angle of the prism is on the center of the prism table

Of the above statements
1) Only (A) s lrue 2) Only (B) is true 31 Only (C) is true

a) Only (A) and (B) are truc 5) Only (A) and (C) are truc.

05
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{ 35 A person cannot sce clearly the objects beyond o distance of 50 cm from his eyes In order to see distan objecy,

musl wear. z

1) Concave lenses of focal length 10 cm 27 Convex lenses of focal length 50 cm

1 Concave lenses of tocal length 50 cm 4) Convex lenses of focal length 100 ¢

s) Cancave lenses ol focal length 100 cm

If the mass of the earth 1s M and the universal constant of gravitation is G, the acceleration due to gravity 5 2

36
distance R from the center of the carth is,
GM 2 M GM
R R R R . R

37. The weight of an object on the earth surface 1s 600 N. Al a height of une earth racdius above the earth surface (he

weight of the object will be,

1 1S0N 23 240N 3y 300N N A00 N 5) 2400 N

38. A geostationary satellite A moves i au orbit of radius R,. Another geostationary satellite B has twice the mass of

A. The orbital radius of the satellite B is,
1) Ra 2) 2R, 3 A R,.,_ 4) 1,"-:-'? Ra 5) _;= R,
W3
39. If the distance berween two masses is doubled the gravitational force hetween them will decrease by a factor of,
n 2 n 4 3) 6 4) 8§ 5 12

40 The radius of @ spherical asteroid is 60 km. The acceleration due to gravity on its surface is 3 ms". The escape

velacity at the surface of the astercid is, ,
1) 400 ms" 2) 600 ms” 3) 800 ms’ 4) 1200 ms”’ 5) 3600 ms’

41. When a thermometer 15 in use,
i) Themmometric substance must be a liquid through out the total range of temperature to be measure.

2} Thermemetric substance must have a property which 1s changing linear with the lemperature
3)  Thenwomewic subsance must have a property which is changing with the temperature.
4) Thermometric substance must follow boil's law
5) Thermometric substance must have the constant expansivity.

42. The work done by a thermodynamic system is W. The amount of increasing energy of that system is given by AL

which of the following statement is true
1) AU=-W is for a isothermal process 2) AU=-W is for a adiabatic process

3) AU =W is for a isothermal process 4) AU =W is for a adiabatic process

5) None of above relations is true.

43. In a particular space the partial pressure of the water vapour in #ir in room temperature is P. Saturated vapour
pressure of the air in the same temperature is Py and saturated vapour pressurc al dew point in the same space is

P,. Consider the following equations for relative humidity R of the same space.

) R=1x100% b) R=—vx 100% ¢) R=1L,100% &) R=" s 100%
Which of the above are correct
1) Only (a) 2) Only(c) 3) Only (a) and (c)
_
4) Only (b) 5) Only (d)
\_ )
06
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44, Two equal vessels have been made
vessels. If the ume taken for the ice 1w be lotally melted are 20 munutes and 35 minutes respectively, the ratio

between heat conductivity of materials s,

1y §:6 2 6:5 ) 3:1 4 7:4 5 3:2

45. The temperature that a flask should be heated to remove hall of the mass of air. which is filled at 27°C 1s (Mask is

with Iwo totally different materials. Equal amount of ice is put in each of tlv:q|

nol ¢xpansive)

1 S4C 2 108°C

46. Volume of the cavity of a hollow sphere 18 -'?- of ils external
4

dtll!i-ir}' 1.5, so that half of its volume 18 1n the Ilquid. Re

1 1.0 ) 1.5

47. Equal amounts of heat was given to two liquids A and B of mass m and g respectively. The liquid A has one hall

the specific heat capacity of the liquid B. If the increase in the temperature of liquid A and H are 0. and Og

respectively, then

0 0 n e.=d8 1) 0a— 210
2 A=
4 BA=BTH 51 3,“4%

48. Long metal rod is wsulated other than its ends. Keeping one end at 100 “C, the other end is ¢xposed 1o the
environment at 25'C. At the steady stale temperalure at that end was 30°C_ If the environmental temperarure was
dropped by 5 °C, new steady temperaiure at the end of the rod which was exposed (o the environment is.

1 23.6°C 2) 24.0°C

40 Volome of an (deal gas of mass m kg s merease by W r.r:\-?\.‘:'h-:n its temperzture is increase from 30 "C 10 40 °Cin
constant pressure. In the same pressure the density of this air at 0 °C in kg m”is given by,

V283

m
—{10
4) v(}

50. The molecular weights of two ideal gases A and B in o mixture are M, and M- respectively. The ratio

rms speed of gas A

B
voL33 a0

3 227°C 4 277°C 51 37°C

volume. This spliere submerges in a liquid of relative

lative density of the material of the sphere is,
W20 4) 3.0 51 4.0

1} 25.0°C 4) 253°C 53 260°C

T oowvlm ' v[ma

273m | | |

15 equal to,
r.ns speed of gs B
M ﬂl‘ M: ql Ed.—i 5) M.| M!
] —1 2) M 3) e "
M? -1 VM, I
T
J
o7
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Essay

Answer all questions.

05. (a) State Bermoulli's theorem

(b) A student says thot the Bemoulli's equation of a liquid of mass m and volume V is given by
Py + %\"‘ = mgh = K. Check whether the equation is dimensionally correct.
In the process of generating hydro electncity vertical height from the surface of the reservoir to the water level
of the wrbine is called 'head' and i1 15 considered ns a very umportant measurement in calculating hydro
clectne power,
Water that is coming through the tunnel reaches the surge (ank.
The purpose of this tnk is to avoid pressure perturbation of the water and assure proper stream line 1o the
turbine. Consequently the waler that enters to penstock tube flows to the turbine. The diameter of penstock
tube at the top end the bortom end is | 0 m and 0.5 m respectively. The thickness ol the wall of penstock tube
increases toward downward. Consider that the water behavior according 10 the above theorem, waler head of

the power station 1s 190 m, capacity of the reservoir 720 » 10° m’, density of water 10" kgm'

(i) Give two reasons for sending water through an open tank which is situated at higher point without sending
directly to the penstock tube through the runnel. (One of the reasons is mentions in the paragraph)

(ii) What is the reason to make the penstock tube narrower downward?
(iii) What is the reason to mark the walls of the tube mare thick downward?

(iv) Calculate the speed of water entering to the turbine in considering that speed of water entering lo the

penstock tube is 2 ms”' and water level of reservoir keep constant.
(v) Find the pressure at points A and B where atmosphere pressure 1 x 10* Pa.

{vi) Find the expected electric energy in GWh considenng that the efficiency of the turbine is 80 %.
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06 (2) Draw the ray diagram for g compound microscope in s normal adjustment and show

magnification M 15 given by M - [EJ. - |J[| _D]
To . Fe,

that angular

Where o and f, are focal lengths of the objective and eyepiece respectively. V, is distance of image of
objective and D is least distance of distinct vision of the observer

(b) The distance between lenses is 19 cm the focal length of objective is 3 em The magnificalion of objective and

eyepiece are 3 and & respectively of a compound microscope. When it 1s made normal adjustment by observer
with farsightedness

(1) What is the distance berween objective and object
(1) Considenng thal the eye is placed near the evepicce, find the distonce to the near point of the observer

(i11) Find the lens power of the spectacles that should be use by the observer to make, least distance in distingt
viston 25 cm.

(1) Calculate the range of vision of the observer once the lens found in (iii) were worn considering that
observers far pont1s at a distance 10 m from the eve

07. (A) (1) When a string is tied between two stationary walls and disturbed it doesn't produce a sound with a

considerable intensity. But when the stnng is mounted on a wooden box with holes, a sound with high
intensity can be heard. Fxplain this.

(1) A string of which both ends are fixed stationary 15 set 1n to a transverse simple harmonic motion. Its
length 15 0.5 m. The varation ol the acceleraton of the particle on the string 'a’ with its vertical
displacement y 1s given by a = -64 * 10° n" y. g
() How much is the frequency of vibration?

(b) Find the wave length of the wave along the string and velocity of the wave.
(c) If the mass of the string is § = 10° kg m"', how much is the tension of the string.

(i1} There is another similar string is placed close to that string. Find the percentage increase of tension in the
second sinng to produce beat frequency of 2 Hz if both strings were disturbed by fundamental mode. .

(B) A metal wire of diameter | mm is held on two knife edges by a distance 30 cm. The wension in the wire is
100 N. The wire vibrating with its fundamental frequency and a vibrating tuning fork together produce
5 beats / s. The tension in the wire 15 then reduced 10 81 N. When the two are exciled, beats are heard ol the
same rate. Calculate,

(i) The frequency of the fork
(i1) The density ol material of wire.

(8. (a) Mention the Newton's law of gravitation.

v (b) Consider a satellite of mass m moving along a circular orbit at a height h from the carths surface where radius
and gravitational acceleration at surface of the carth arc R and g respectively.
(1) Denve an expression for the speed of the satellite in terms of g, R and h
(i1) Denive an expression for the total mechanical energy for the system "Earth + satellite” considering that
earth is stable relative to the satellite, in terms of g, R, h and m
_)

Scanned by CamScanner



ALJI0IB/ME- N
Soapy = SEE o M5, | Al Right Rescrved| D.S. Semanayake College - Colombo 07

F (c) People believe that the spueed ol an object always reduces duc to the air resistance on 1L But there are situationy
where the speed of an oby
200 km height from the earth surace. Consider the radiug of the earth is 6400 km and gravitational
_The satellile enters Lo an orbit which is al 100 km height from the

ect even increases with air resistance, Consider a gatellite of man 100 kg which

situated at
aceelerauon on the earth surface 1s 10 ms ™
surface of the eartl due 1o air resistance.
(i) Calculate the imtial speed ol this satellite.

(ii) Calculate the final speed of this satellite.

(iii) Calculate the initial total mechanical energy of the "E + 5" system
(iv} Calculate the final wotal mechanical energy of the "E + 8" system
(v) What is the energy loss due 1o air resistance

(vi) What is the force thal |cads to increase the speed of the satellite

{ the beginning of the winter. Il was scen a layer of ice

afier the beginning of the winter
of air just above

09. The environmenl temperature of a country drops to -20Ca

of thickness 5 cm was found on the surface of a deep pond one week

(a) Draw a rough graph for the variation of tlemperature with the depth of the pond from a poinl

the ice leyer of the pond in this siuation.

(b) Find the rate of conduction af heat through a unit area of the ice layer owards the air just above the ice layer in
this situation, {Heat conduction of ice is 25WK! )

(c) What 15 the loss of heat «®xgsit of unit arca ol water if the thickn
5 cm. Specific latent heat of fusion of ice is 3.25 10° 1K~ densty of ice is 920 kg m™.

(d) Find the time that will be taken lo increase the thickness of ice by another 5 cm.
ess of the ice layer at the end of the winter considering the penod of

ess of the ice layer was increased by another

(e) Calculate a mean value for the thickn
winter is 90 days

aISCI’e
ne
SPot o
. OfT?
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