F.Y.  Reg. No. .. 200030 24 e 115
‘March 2015 : : , e L o , f
B R A L .
Part - II1
PHYSICS
Maximum : 60 Scores :
‘ , Time : 2 Hours
Cool off time : 15 Minutes |
/General Insiructions to Candtdates - . \
@ There is a 'Cool off time' of 15 minutes in addition to the Wmtmg tlrne of
2 hours.
8 You are nelther allowed to write your answers nor to dlSCUbS anything Wlth
others during the 'cool off time'.
® Use the 'cool off time' to get familiar Wlth questlons and to plan your answers.
- ® Read the questions carefully before answermg
e CAll que%mns are compulsory and only internal choice is allowed.
® When you select a question, all the sub- questlons must be answered from the
same question itself. ;
® -Calculations, figures and graphs ahould be shown in the answer sheet 1uself :
@ Malayalam version of the questions is also provided.
@ Give equations wherever necessary. . .
® Electronic devices except nonprogrammable calculators are not allowed in the
Examination Hgll. :
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)/ Choose the correct answer from
the brackets

a) Weakest force innatureis

(Strong nuclear force,

electromagnetic force,

gravitational force, weak

nuclear force)
(36.7, 40, 309.7, 371)

“No real gas is truly ideal”. -

a) When does a real gas

approach ideal gas behavior?

b) Define the law of -

‘equipartition of energy.

A rubber band can be puIlea to

- several times its original length.

a)- Draw the stress-strain graph

of a. rubber band.

b) Rope of cranes is made of‘a

“number of thin wires braided

together. Why?
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47 Position—time graph of a body is

given.
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a) Estimate the velocity during

the time interval ¢ = 2s to
t=3s.

b) Displacement of an object is

proportional to *. Show that
its acceleration is increasing
with time.

Moment of inertia is the
rotational analogue of mass in
linear dynamics.

a) Write the equation of the
moment of inertia of a disc
about an axis passing through
its center and perpendicular
to its plane.

'b) State the pafallel axis
theorem of
1nertia. -

of moment

¢) A coin is rolling on a plane
surface. What fraction of its
“total kinetic
rotational?

energy 1is
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6. Fill in the blanks. (1+1+1=3) | 6.
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Two strings A and B are Fixed frequency of

vibrating together. string B = ....... Hz
Frequency of string A '

de_Cf_eésing from 324 Hz
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 emeendd 6 @ alar

Number of beats increasing
from 6 per second.
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/7/ a) Suggesta method to measure 7/ S a) 2O QOIVO BEMBOIBHYME]
g the diameter of the Moon. (1) mes eay 20d@e Mdeguilenis. (1)
b) Length, breadth and b) e almpeeswes alge, alldl,
thickness of a block is 5@ O 80y Oademlwd
measured using vernier soefleatyay oaleoriaf
calipers. The percentage e al. DHAIWOS
errors in the measurements em&&a&u@c@g{ agOd @O0
are 2%, 1% and 3% 2%, 1%, 3% agmlcuoem.
vespectively. Estimate the mm;]m@ (’u oo PEmEeoesIw
percentage error in 1its 1o ’ (‘?Q_I(BG)(TD(B o od
volume. : 5} @1eiRes B Ot
‘ 1R, (1)
¢) A physical quantity is given 9
: v v
Fy? . i ¢) &y @dle gl h=——— agmm}
by h=—-ji—. F is the force, v : L :
E ] ) amldlenymy. F eneiige, v
is the velocity and L is the (IBQINA L coomed
angular momentum. Find o00nR0 0’ oo, h o@
the dimensions of h. (2) 8 s
; : WO oS 1Slee)s. (2)
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8. A stone is thrown with the help
" of a sling with initial velocity U, .
at an angle g from the
horizontal.

‘a) Working of a sling is based
on' .......... .. law of vector
addition. (1)

£

b) With the help of a Veétor

diagram, state this law. (1.

¢) Derive the expression for the -
maximum- height reached

by the stone. e ('2)'

?/ Our earth has several artificial
' satellites. But the moon is the
only natural satellite.
a) If acceleration due to gravity
at the surface of earth is ‘g,
arrive at the expression for
acceleration due to gravity at
a depth ‘@’. R (2)
b) Distance to the moon-from
the earth is 3.84 x 10% m and
the time period of the moon’s
revolution is 27.3 days.
Obtain the mass of the earth. -

(Gravitational constant

g =6.67 x 1071 Nm?%kg2.) (2)

¢) How do you explain
- weightlessness ' 'in ' an

artificial satellite? (1) ‘
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10. A rigid body is a body with a

perfectly unchanging shape
under the influence of an

external force.

a) What do you mean by the
. center of mass of a rigid
body? .
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b) A rigid beam of length L,
breadth b and depth d is
supported near its ends as

shown in the figure. A load

W is suspended at its center

of mass. Write the expression

for the amount of sagging.

¢) A steel beam of length 5 m is

W kept‘ at a temperéture of
90°C. On a hot ‘day, the
temperature rises to 40°C.
What is the change in its
length due to thermal

expansion?

(Coefficient of linear
expansion of steel is
1.2 x 1079/°C). '

- K-45

)

(2)

b) L-afigaip, b-alleioge, d &maie

0

115

&

pes ey dlas eflaled o6ns '

@ngemgiele v s.ﬂ(@msﬁm%

SIEMNBYEI0OE] ®OEMY

a(&osgmm’]aa@gmg. W ogom a0y

@oto OMM@D §dal gﬁoq}g’lm%

@ esielgod D WwyEINEWIM

- ©EMBOMYTN GO iQies) TLEBOIO)0

Q)L

5 m danges ey gfid mided

®oairiial 20°C egem. 24sias 80}

alouooe (mqmaﬂ@ 4'00(3 mowl

udadajod @oafl aflleomo

myelo 1 @@ MENBO By
@l @omo  ag®? (glefod
eowaslony @oad elmiwd

ag@mieioazd 1.2% 107°1°C).

1

(2)




11. a)

b)

12. a)

o3

c)

11y If the
applied on two bodies of

" moving

A La-“u@ executing SHM is
acceleration of constant
magnitude and direction.
i1) acceleration of changing

magnitude and direction.

iti) acceleration of changing

magnitude but conatan‘r
direétion.

v) acceleratlon of constdnt
magnitude but cnangmg
direction.

List any two conditions for a

motion of a body to be simple”

harmonic. v
An- SHM is given by
x=88in(107t-= 1jm. At

Whlch po~1 1om will its kinetic
me equal to its

J=
rev?

State whether the following
statements are True or
False. Correct the statement

if it is false. -
1) A spring balance gives the
mass of a body while a
common balanae grves its

- weight.

same fdfce is

_ different masses for the
same time, then "the
change in momentum of
twe bodies 1s the same..

& \'av»ton' second law

anc zrrive at the equation of

force.

A motorcvele and a bus are
with same
momentum. Which of them
has greater mnetrc energy?
Justify.
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138. The scalar product of force and

displacement gives work. It can

be negative, zero or positive.

a) The work done in sliding’ a
load is
frietional

........... with respect to
force.” (zero,
positive, negative, infinity)
b) State and prove the work-
" energy theorem for constant
force. ‘
¢) A pump on the ground floor
- of a building can pump water
to fill a tank of volume 30 m?

in 15 minutes. If the tank is’

40 m above the ground and
the efficiency of the pump is
30%, how much electric
power is consumed by the
pump? '
OR
Several ganies such as billiérds,
. marbles or carrom involve
" collisions.

a) When two objects collide,
’ after collision they could

move together, the collision

S I
(elastic, completely elastic,
" inelastic;
inelastic) ,
b) Show that in a perfectly
' elastic collision in “one
dimension, relative velocity
“after collision is equal to
relative velocity before
- collision.

c) Aball at rest is dropped from

a height of 12 m. It loses 25% -

of its kinetic energy on

striking the ground. Find the.

" height to which it bounces.
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14.

The variables which determine

the thermodynamic behavior of

called

a system are

thermodynamic variables.

a) Pick out the one which is
NOT a

variable.

thermodynamic

(temperature, pressure,

work. volume)

by What happens to the internal

energy of a gas during ..........
1) 1sothermal expansion?-

11) adiabatic expansion?.

193]

s¢3 have ©wo specific heat

capacities, Cp and .Cv. Why?

d) Laplacé pointed out that

when sound is propagating

through a gaseous medium,
the change is adiabatic. Show
that adiabatic bulk modulus

is yP.
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15. The pressure of the atmosphere
at any point is the weight of the

air column of a unit cross-

sectional area. Its unit is bar.

a) Identify the given diagram

and write its use. (1)

N

b) State Pascal’s law for
transmission of  f{luid
pressure and explain the
principles of working of a
hydraulic lLift. (3)

¢) The above arrangement is
placed in an elevator which
is accelerating upwards.
What happens to the possible

height of the liquid column in

the tube? Justify. (2) -

OR
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"OR. @ 6 gy olad
The antiéeptics used for cuts and amayy dleomlea a3l sl
wounds in human flesh have low Caljsym @ em Mot ol (B sy’
surface tension. Due to low qdagm’ asday® © - gsw
surface tension, they spread B000Wlelen . @O qudanmy
over the wounds easily.- £SMau® 9es®) Odo6E HAUDIBS.
g ) _ ) ' o0lal@ @MmOOVe. alseiIoMm
a) In the “cllowing figure, the ,
. ) moulleno.
angle cof contact @ 1S ...oeeieee 1) ‘ v
a) @oavealalsenion afl(@awicd
®RoWld 80ad” @HOMOMBS G
e
Ssl
n' Surfece tension causes
capillarity. Define capillarity . o : v
o R . b) (mer enisio edwWlemiEmiom
and arrive at the expression . :
. .. SHIOMAIDHIMY. * EHUWIHBo -
for capillary rise in terms of , '
S : oldcuala), eavile pWdoiwes)
surface tension. (3)
: ' Mdanay esdeddd 9BeHa{SHM
¢) In a capillary tube, water RUIENe eld:0le6)8:.
rises to a height. 'If the _ , :
. L. ) &y &oofig)dl suemiiad enuage ey
capillary tube is inclined at ‘ . :
: . WREWIORIEMYIY.  ddaflg ol
an angle 60° with the T v R
. : . o syeny eloent melemilad aflange 60°
vertical, what will be the ' ‘@ o
2101240 syenflans
length of the water column in , 1 o o ééq tea
. OOIRKETTE o afi@®? -
the tube? @) apoviog dge o0
11
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