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01 - Physics

Q.No. | Ans. Q.No. | Ans. | Q.No. | Ans. | Q.No. | Ans. | Q.No. | Ans.
No. No. No. No. No.
01. 3 06 3 11. 2 16 3 21. 2
02. 5) 07 5 12. 3 17 1 22. 5
03. 1 08 4 13. 3 18 4 23. 4
04. 5 09 5 14. 1 19 4 24, 4
05. 4 10 3 15. 1 20 3 25. 3
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MCQ Explanations

P=FXxV
p10m st
10000 = F x 10
F =1000 N
P- constant 250N T 1000N
Whenv—>vx,F—>§
To find maximum velocity
Air resistance force = exerting force
1000
250x = ——
x
x=2
maximum velocity= 20 m s!
Answer- 3
. When releasing the ball, height=h , velocity= 0
e . \)
Velocity increases when height decreases [v (+)]T 4
%mv2 = mgh V2o h
Therefore, " h
As it rebounces to % (< h) height only, its velocity decreases after
it collides with ground.
Then velocity decreases when height increases. Velocity will
become 0 when h= %
Answer- 5
. total area=28x? X
total mass=7m 2%
20x?=5m n
8x2=2m 10x X
The normal reaction given by the floor can be moved only up to
Y to maintain the equilibrium. o Y
Take moment about Y
SmXxx=2mXx2x+ M X 4x
M=/,
Answer- 1
N
Resultants of F&N would be vertically upwards, if block is at rest F
or travels with uniform velocity.
As block moves with acceleration along the inclined plane, enough =0
force F to maintain equilibrium isn’t obtained. Therefore, line of
reaction will be in B angle with vertical. Vi
Answer- 5
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(A)When monkey moves from B to A, C.M of monkey T.
(approximately) will move from P to Q. T
Reaction given by wall to A will goes through intersection point W
of resultant weight and string. 4
Reaction will decrease and increase 8
C '%
7)
WY
(B) When monkey is at A&B,Therefore, tension in the
string is high when monkey is at B. So, high :
possibility of string to break. [ Q l P v
(C) True statement.

. Let the linear velocity= u & angular velocity = ® : > 4y
At A, 4v=utro
At B, v=ro-u (= v
Sv=2ro
_5v

o Ve |

Answer- 3

Maximum force can be given to 2kg block= 0.5 x 20 = 10N

. . 10N o
Maximum acceleration of 2kg = g 5ms

To move 2kg&5kg blocks to move without slipping, 5kg block also should move with
5ms 2 acceleration.

For system, F = ma

F = 7kg x 5ms = 35N

Answer-5

. As point mass is placed in centre of mass,
tension acts on all 3 strings are same.

(mass on CM can be divided equally
tovertices of triangle)

Answer- 4
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9.

10.

11.

Statement A:
the angular velocities of four wheels are not same because the three small wheels
will rotate in opposite direction of the big wheel. .". Angular velocity is not same.

Statement B:

the linear speeds at contact points will be same ( because the radius of three small
wheels are same) .". the contact points will leave from the contact points with same linear
speeds. .". Linear speeds are same.

Statement C:
the rotational frequency will not be same because the big wheel won’t perform one full
rotation when small wheels complete their one full rotation. .". Rotational frequency is
not same.

Answer-5

(1) Velocity increases as vehicle accelerates in to-t; and ts-ts time intervals.

(2)Velocity doesn’t increase uniformly as vehicle accelerates with various acceleration
in t-t3 time interval.

(3)Velocity increases as vehicle involves to constant acceleration in ti-t; time interval.

(4)Velocity is maximum at t=ts as vehicle accelerates from to-te

(5)Velocity of vehicle increases non-uniformly in ts-ts time interval as acceleration

changes.

Answer-3

Let the volume of water displaced by cuboid B be Vg

Let the volume of cuboid A be V
In both above instances the up thrust exerted by the water is same
( Mass is same in both instances )
So
Vepw g+ Vipwg=(Ve-V2) pwg+Vpwg
Vi=-V2+V
V=Vi+ V2

Answer - 2
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12. Force that have to be applied to mass m in unit time in order to give v velocity ; F = mv

According to Newton’s third law, the force exerted on firecracker when it is fired is mv.
.. Torque about axis T=mv Xr

Apply 1= Ia
mv xr= % Mr?x q
_2mv
B Mr

Answer - 3

13. According to Archimedis principle,
upthrust = weight of fluid displaced
hpngrl—F=nTr2><lpg

10 30 3 ,10\* 30
2% (300)

15
1_00X1000X10X2XWXW_F_ W XWX].OOOX].O

F = 45N ¢ Answer-3

14. (A) As fluid is at rest,

Pressure at P = Pressure at Q
n + hipg =7 + hopg
hi=hy
.. Liquid will found upto level Z in tube Q
(B) If R is opened,
Z level > Liquid level > X level
as liquid rise only due to static pressure when liquid has a velocity at Q
(C) Eventhough Q is  shape, liquid rise only due to static pressure.
Therefore, liquid level in tube P > liquid level in tube Q Answer- 1

15. (A)True for any value of e

(B)Statement is false. There is a possibility for A to become rest after the collision.
(C)The magnitude of impulse act on A and B during collision will always be same.
(momentum should be conserved)

Answer-1
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( 16. Volume of metal block =V

17.

18.

19.

Let volume of air bubble=v
According to Arichimedis principle,
Upthrust = Weight
ngater g+ %pon g = (V-v) pMetal 9
%xlOOOxg+g % 800 x g =(V-v) x 2400 x g
v _5

r_»2 Answer- 3
%4 8

Tension in the string should be 60N in order to have 6kg at rest. As 60N

pulley is light & frictionless tension in both ends of string are same. T

4kgmass T a = % = ? = 5ms™2

Therefore, pulley should accelerates with 2.5ms upwardly. | 4kg

.". Pulley should be moved upwardly. l

Reading = 60N + 60N = 120N (pulley is light) 40N
Answer- 1

Let the velocity of vehicle be v when ball is thrown.

Apply v=u+at for ball upwards
-5=5+ (-10)t
t=1 sec
It will take 1s to reach the vehicle again. Ball will have v horizontal velocity until it
reaches the vehicle again.
Horizontal distance travelled by ball in 1sec=vx1
Horizontal distance should be travelled by vehicle in that 1s= v+20

Apply s:ut+% at? for vehicle
V+20= vx1 +~a1?
a = 40ms? Answer- 4

As rod is in horizontal equilibrium,

Moment of mass of right side = Moment of mass of left side
about point of contact of rod with spring balance
But, perpendicular distance from point of contact of spring balance with rod to masses
on both sides are same.
..mass on right side = mass on left side
.". Reading of spring balance= 2(m2+M>) + M1 Answer- 4
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20.A—- B
A v=u+at 2
0=u;g51n9 Xt gsin® ' goosd
t =
gsinf
v=u+at
v=0+gcosf Xt
u
v =gcosb ngine A
_u
“tan6 5
L . _1 u
Kinetic energy of particle at B = Sm (tane)
_ mu?
_Z(tan 0)2
Answer-3
21. If bullet is fired, V2>0Motion of bullet relative to helicopter,
v
N/_Qi —>—
. a
v2 (Resultant Velocity) < <am
— Vv Q% g
a <
(Resultant Acceleration)
Answer- 2

22.

According to Bernouli’s principle, a resultant pressure acts in ball.

1
p,—P, = 7 X 1.2[(Bms~! + 0.05 x 20rads™1)? — (3ms~! — 0.05 x 20rads~1)?]
=0.6x 12Pa

Force acts on ball =0.6x 12Pa X 1tr? P
=0.6x 12Pa x 3 X 0.052 2o rad sl
Toball F = ma racs — 3ms*
0.6X12X3%x25%x10™4 &
a =
0.3
=18% 10 %?ms—2

30m
— = 10 sec
ms

Time taken by ball to reach wall = 3
Apply s =ut + %at2 in the accelerating direction
s=0+2x18x 102ms™2 x 100s% = 9m

Answer-5

kalvi.lk



https://kalvi.lk

-8-

23.
. V, .
0/2
C

The total momentum of disk and ring = momentum of disk
= mxyv
=mv

The mass of the total system = mass of disc + mass of ring
= m+m
=2m
=mv/2m
=v/2

The displacement attained by the system = velocity x time
=v/2 xt
Let the center of mass of the system= C.M

Displacement of the ring = OO’

@+ G- «7 2

Answer-4

24. The total mechanical energy is same at initial instance and at the time where X leaves A

V-velocities of X, Y when X leaves
o =angular velocity of the plank
Initial energy=final energy

2mglsin30°= mglsin30° + %Ia)2 + %mv2 + %(Zm)v2

mgl 1mi2 /v\%
mgl:—g +——(—) +—mv2+mv2
2 2 12 \1/2 2
l
g:‘g—+3v2+ 12 42
2 6 2
10v2_g_l
6 2
391
vzzi
10
391
S P

Answer-4
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25. Let the time taken to collide with wall be ;At

_ mAv
kg(4—(-4)) A
_2kg(4—(—4
R= At
16
R_At N
(after the collision) 1t = Fr = A—:’
Ex 1m = 21><2kg><1m2(8—4rads_1)
. At
F

"

Angular velocity should be possessed to roll
without slipping

W =rw

4ms~1 _
W= =4rads~?!
1m

Apply F = uR

/

4m

4_
R
K
8 rad
4 rad
‘ |
( 4m
Answer-3
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Part A - Structured Essay
L (a) (@)
-
\/ """" »  Coconut Oil
: .............................. S i 03)
[ ------------------- prrrr Ty sssannnnnnnnnnnn .>h2
............................ » Common surface
..................... » Water
\ / s T » ~mrod
(11) SEISQUATE.  tevtenrenssensosssonsonssssssssossssssonsomssossssssssssssssssssssssssssssssssnssnsonss 01)
(ii1) Since fixed on a board both arms of U-tube will have same slant
or both Will be parallel. ...ieeveieiiniiiiiieiiiiieiiniiieiieiinieiecsnioneessssnsonsssssnses 01)
Hence it can be neglected in calculations.
(iv) First rinse the U-tube with sodium hydroxide (NaOH). c.coceiiuiiniiiniiiniinecinreneenns 01)
Then with diluted hydrochloric acid (HCI).
Then with distilled water.
Then dry it.
(b) (1) Po+ hidig = Po + h2ada@ ceveeenniiniiiniiiiiieiniiiniiieiieiiniiiassntsnceiassnccsisnscnnces (01)
hid; = had>
_ (2
di=(32)d,

(1) NO,  teteeiniiniieieiniiaiietiettiutieseeenetnteaseesecsatssssssesssssssessssonssnsossnssnssssoss 01)
Since, the common surface only rises, the heights of free surfaces from common
surface does NOt ChANEES. vuvrerrrrrnereinrirnesrenreesrsssssensssnssssnsssnssssnssssssnnsnss (01)

s 5 (h2

(iif) d; = (h—l) By eeeeeeeee et e et et et e e e et e ateaae et et e e e et eene et s areene et eaeenneenes 01)
d;=0.91 x 1000 kg m™
d; =910 kg m?
(c) (1) Immiscible with €ach Other. ...civveiiiniiiiniiiniiiiniiiniiiieiiieieineriinrornscsnnsoosnses 01)

(i1) A third liquid immiscible with these two liquids and having higher density should be

added first into the tube.

Then the two liquids can be added in either arm and experiment can be conducted. (01)

(d) (i) Water / Liquid with higher density.
To prevent coconut oil / liquid with lower density splitting into two parts. ...ceeeeeee 02)
(i1) Height of free surface of mercury from common surface can be very small hence;
fractional error will be high
OR
Height of coconut oil column will be high hence; it is hard to handle such a long tube.
(02)
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(111) h ()t
A . :.: (01)
0 < 45° o
(0.0 e > I em)
.................................. > (01)
(iv) Densities of two liquids have to be nearly equal. cioeeveineiiieiiineiiieieinreneionnrene (01)
e (@) (1) F e eeueniieininiiainiieiniiieteniietassssssasassssssnssssassssssnssssssnssssssassssssnsssssns 01)
() ENEIZY = 2K€ 1urvuruerursnssssntssessssss sttt (01)
(b) %m Vi = %kcz ....................................................................................... (02)
Vg’ = ke
VBZC [ cereerrsessessesss st ... (01)
(c) F=uR
T V7 o 02)
—>
(d) (1) F=ma
-umg = maj
Q] Y. . . ... . .....cooocoeceesceess Maceeseocrsesessocssscescec SR ... J0........ 02)
(i) V? = U? + 2aS
2 ke?
Vp* = — 2 ug(b-a)
kc?
Vp= \]T — 2UG(D = @)  eeeriiiiiiiiiiirrri ittt rre s e e n ea s e e e as 03)
(e) (1) Loss of kinetic energy = Gain in potential energy
%mVZngX DR oot e e e e e e U (17))
V2 = 4gR
LN ) - RPN (01)
2
(i) 4gR= " =2 UG(B-0)  wervrreersersnsiesies st (02)
) lS=ut+%at2 <—S=ut+%at2
2R =0+ g .
_4R b=Vgx 2\/; +0
g
t=2 g .................. (02) RN - (01)
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Part B - Essay

3. (a) (i) Dimensions of pressure = [ N m™]
=[MLT? L7

=M LT T2 et eee et e e ereeae e e eas 01)
Dimension of hdg = [ kg m™ s ]

= M LT T2 ittt er e e e e e e e e e e aas (01)

So, dimension of pressure = Dimension of Adg
(11) INCOMPIESSIDIE tevvrerurrrrnrerneesraresaressesssstossssssssssasossssssassssssssssssnssnmeassnns (01)
NON-VISCOSE  eterereenererasesnssosascsnscssnsosssssssssssscssssssnssssssssascssssssessosnssns (01)
(D) (1) P = Po F DG ceeneiniieiiiiiiiiieiiiiiiiiieiiiiiiiatietiectiatiececntesssssnscmmmnsnssases 02)
(i1) Atmosphere air will get inside via the tube A.  .iivieiiiiiiiniiiiiiinieinricnnncnsnns 02)

(ii1) Let density = p ~
Velocity of liquid at cross section 4; =V

Pe=Pothipg .cceviviiiiiiiniiniinnnn. (1) eeriieirrirerernieetesnicnsnsnesnsnns (01)
Pc=Po+hapg .coovvviiiiiiiiiiniinn. 72 T (01)
Pe=Ppt2 pV7 e e (01)
Pc—Pg== pV?.. (3)  eeeeeeeeeeee ettt 01)
2)=(1)== Pc—Ppg=(hi—h2)pg......... [ (01)
1 —
G -@)= - J) e (T 10 W - SR (01)
Vi=2(hi—h)g
V r— Z(hl B hz)g ....................................................... (01)
According to the equation Of CONLINUILY, cuvteuseeerenrenesonsensosscsssonccsssessssnsansees 01)
ALV = A2V ciiiieeeiieeaeeieassaesneenssnssncssessssnssnsenesnsssssnsssnsesnsssneees 01)
A g
V= . |4
= ;1—;/2(111 TUR0) G eeeeeeeeeereeeeeeeeeteeereeeeeesenaeeeseanenean (01)
(0) (i) P+ a1 = CONSHANE  cvvvverevanvnssnessssse st s, (02)
(i1) The man gets dragged towards the train. ...ceeeeeeieiiiiiieiieiieiiiiiieiiecieieneene. 01)

When the train swifts near the man the air column near the train / between man and train
also move fast. Hence, according to Bernoulli’s equation the dynamic pressure increases
resulting a low static pressure. An unbalanced force act on man due to the pressure

difference pushes him towards the train. .........cccovviiiiiiiiiiiiieiiinricnnnes (03)

(iii) Pressure difference = 1 10° Pa- 5X 10* P2 ivuvevurernreneennreneeeneeneeeneenneennnns 01)
= 5X 10* PA  teveereruernerneenernerneeneenesesncenesnesncensmanssens 01)

Unbalanced force acting on man = 5% 10* Pa X 1 M? .ceeeveueeenrreeenereneenneennenns (01)
=5X T0% N eeeeeeerueeneeneeneeneeneeneeneenesnneees 01)

Applying F'= ma for man horizontally,.
e 7 7 (01)
5 10* N=50kg x a
@ = 1000 MSZ trrererrernerneeeerereeesncenesecsecsecsnessesessessnsassnesnsmens 01
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