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First Year Higher Secondary Improvement Examination

Part - 111

PHYSICS

Maximum : 60 Scores
Time : 2 Hours

Cool off time : 15 Minutes
/ General Instructions to Candidates : \

® There is a 'Cool off time' of 15 minutes in addition to the writing time of
2 hours.

You are neither allowed to write your answers nor to discuss anything with
others during the 'cool off time'.

Use the 'cool off time' to get familiar with questions and to plan your answers.
Read the questions carefully before answering.

All questions are compulsory and only internal choice is allowed.

When you select a question, all the sub-questions must be answered from the
same question itself.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Electronic devices except nonprogrammable calculators are not allowed in the
Examination Hall.
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1. The gravitational force is always
attractive whereas electro static
force is attractive as well as
repulsive. The ratio of electro
static force and gravitational

force between two protons is ......
a) 10719
b) 10'°
c) 10%

d) 10736

2. The nature of a physical quantity

is described by its dimensions.

a) Check the correctness of the
equationV = V + at, by the
method of dimensional

analysis.

b) Besides the seven base units,

there are two more units in SI.
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The unit of solid angle is ......
i) radian

ii) steradian

iii) degree

iv) candela

c¢) Which one of the following is

a dimensional constant?

i) Relative error of a

measurment

i) Relative density

iii1) Gravitational constant

iv) Strain

An object moving along a straight
line covers equal distances in
equal intervals of time, it is said
to be in uniform motion along a

straight line.
a) The position — time graph of

an object in uniform motion

i) a straight line parallel to

the time axis.
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b)

KR-122

i1) a straight line parallel to

the position axis.

iii)a straight line inclined to

the time axis.

iv) a parabola.

Derive the relation
x=Vi+ 1/2at? for uniformly
accelerated motion with the

help of velocity-time graph.

Which of the following

statements i1s/are TRUE?

i) An object with constant

velocity has always

constant speed.

i1) An object with constant
speed has always constant

velocity.

iii)An object with zero

velocity has always zero

acceleration.

iv) An object with zero

acceleration has always

zero velocity.
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A projectile is any body that is
given an initial velocity and then
follows a path determined
entirely by the effects of
gravitational acceleration and air

resistance.

a) The path of a projectile

i) straight line
ii) parabola
iii) circle

iv) semi circle

b) Derive an expression for time
to reach maximum height and
hence the time of flight of a

projectile.

¢) Abaseballleaves abat with an
initial speed of 37 m/s at an
angle of 53.1% Find the
position of the ball when
t = 25 (treat baseball as a

projectile and g = 9.8 m/s?).

KR-122

(1)

(2)

(2)

@O 0o BO 1@ 6B0) (I8QIWo
H0SIBNIH W0 allmls’ @8310301®)]
®]OMEBIGMWIo QAUOW] (o I@]EOOW
OO0 aneleEadX no@oe alo®
mden@1ee6e|SiHWIo  6alYIam
QUM ®ILNOM QoM G(al02RH H6ST
Q)M aloWIM@.

a) e 8aloRH e Selen

AIODQOBIM] oo
1) emd coeu

1) alooesnIos

111) QIyE®o

1v) @daL alyomo

b) sllonsDes@®  afemlealdm
aloooalwl Wl @I®I6 W
al0®WIeS M eRAOBO

oM @OoHHOMOQl LDjO O W

maalle ©aflealees.

C) 8] GNIMBMNIOND BISHS (AICQUWO
37 m/s go e@moed 53.1° o
AUoEmHe Qllo MeRAGleeM].
EENBODOEM OIVHOHWE § = 28
senLogled cunomo MldEMWAlee .
(corum’ senuogleom ®0)

Gla10RB OOS T @p Wl

aldlmenilene, g = 9.8 m/sz).

815

(1)

(2)

(2)

Turn Over



815

5. A man pulls a rope of negligible 5.  eooalgjoam HHdede:06mE ew-gleadl
mass attached to a block. The man BOIMN B0) GEROBE BVORD BHWAITW
wears shoes that does not slip on aflslal” aelenymy.  GoWOw
the floor. The block moves walaflelenym agm’ ool
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a) The law which relates the a) e6Ng) QUIOIV® QM ®IeHRD
forces that two different ®o1e8s oM ald 6elelEoEd
bodies exert on each other eniaflaleeym aflwanos .........

1) mygem smmoo mlwno

i) Newton's first law .
11) mysem eeneoo Mlno

i1) Newton's second law
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iii) Newton's third law )
1v) mysem & slowy” Mlmo (1)

iv) Newton's law of cooling (1)
b) ‘o amiuyd mleenaimnold

b) 'The man remains stationary'. ©4S0IMY’. @0 WOg@

Substantiate the statement (le@onlesagisiam  aflaflw
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based on the various forces 8 ol D

acting on the man. 2) (IO VOW YD) 18 (2)
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¢) Explain, how the block moves
even if the net force on the
moving block is zero, though a
net nonzero force is initially

required.

The total mechanical energy of
the system is conserved, if the
forces doing work on it are

conservative.

a) Derive a mathematical
expression to explain work-

energy theorem.

b) A particle of mass 4m kg which
is at rest explodes into three
fragments. Two of the

fragments each of mass m kg

are found to move in mutually
perpendicular directions with
speed v m/s each. Find the

energy released in the process

of explosion.
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A ring of mass M and radius R

rolls over a horizontal surface.

a) Find the moment of inertia of

the ring about its diameter.

b) In the case of this ring, show
thatboth the translational and
rotational kinetic energy have

the same value.

¢) Intranslatory motion, angular

momentum .........

i) is always zero

i1) is always greater than one
ii1) may be present

iv) is always infinite

The value of acceleration due to
gravity (g) is same for all objects
at a given place.

Derive an equation for the
acceleration due to gravity in
terms of radius (R) and mass (M)
of the earth. Arrive at
mathematical expressions for
variation of g below and above the
surface of the earth.

OR
What is gravitational potential

energy? Derive an expression for

the gravitational potential
energy and gravitational
potential.
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9. The maximum value of 9. (woallegauem@ ealogauyeled
gravitational potential is ....... AfRMUe HBM LYo ...
a) one a) eqn
b) zero b) augmyo
c) between one and zero C) algyesimie smimalswes)
d) infinite (1) d) eadadlmigl (1)
10. The stress-strain curve of two 10. A, B ool awoyeesies
bodies A and B are given in the msqQ-me sl d (D008 R
figure. ®MIEleeIM;.
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11.

Bernoulli's principle has a large
number of useful applications in

our day-to-day life.
State the Bernoulli's principle.

Explain with mathematical
derivation how the venturimeter
is helpful to measure the flow

speed of a liquid.

OR

Hairs of a paint brush do not cling
together when dipped in water,
but form a fine tip when taken out
of it. The formation of the fine tip

is due to the surface tension.

What do you mean by surface

tension?

Derive an expression for the

capillary rise.
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12.

13.

Portion P of a horizontal tube has
uniform area of cross-section A
and that of portion @ is a. Both
portions have similar vertical
capillaries fitted to them. A liquid
of density p flows through Pwith
the velocity 3 m/s and through
with 7 m/s. Find the difference in

levels of two vertical capillaries. (2)

L 17 Fadyyd

The change in temperature of a
substance, when a given quantity
of heat is absorbed or rejected by
it, is characterized by the heat

capacity.

a) Define specific heat capacity,
molar specific heat capacity at
constant pressure and molar
specific heat capacity at
constant volume. Give the
reason for using water as a

automobile

coolant in

radiators.
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14.

b) At what temperature, water

has minimum volume?
i) 100°C

ii) 0°C

iii) 4°C

iv) 10°C

In an adiabatic process, the
system is insulated from the
surroundings and heat absorbed

or released is zero.

a) Derive an expression for

the work done in an
adiabatic change of an
ideal gas from the state
(P}, V,, T) to the state

(P, V, T).

b) Two samples, A and B, of
oxygen at the same initial
temperature and pressure are
compressed from volume V to
Viz. A compressed
B

adiabatically. Find out the

is
isothermally and
ratio of the final pressure of A

and B. (y=1.4)
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15.

16.

A mixture of gas consists of
2 moles of oxygen and 4 moles
of argon at the temperature 27°C.
Find the total internal energy of
the all

system. (Neglect

vibrational modes).

All types of simple harmonic
motion are periodic in nature.
Derive the mathematical
expressions for kinetic and
potential energies of a particle
harmonic

executing simple

motion.
OR

Oscillation of a simple pendulum

is an example for simple

harmonic motion. Derive the
period of oscillation of a simple

pendulum.
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17. Standing waves can be produced

in the air column of a pipe.

a) Standing waves produced in

an open pipe contains .....

i) fundamental frequency

only
i) odd harmonics only
iii) even harmonics only

iv) all harmonics

b) Which harmonic mode of the
pipe is resonantly exerted by
1.1kHz in an open pipe of
length 30 cm? (Velocity of
sound = 330 m/s)

¢) If an open pipe produces a
fundamental frequency 7' in
air, the fundamental
frequency produced by the
same pipe dipped half in

water is ..........
D f

i) f/2

iii) 2f

iv) no harmonics is produced

(1)

(2)

(1)
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