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GENERAL INSTRUCTIONS

1 All questionsare compulsory.

2 Thereare?29 questionsin total.
Questions 1to 8 carry one mark each, Questions9to 16 carry 2 marks each,
Questions 17 to 25 carry three marks each, Question number 26 isa value based
guestion which carriesfour marksand Questions 27 to 29 carry five marks each.
Thereisno overall choice. However an internal choice has been provided in one
guestion of two marks, one question of three marksand all three questions of five
marks each. You have to attempt only one of the choicesin such questions.

3 Useof calculatorsisnot permitted. However you may use log tableif necessary.
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1. Woritethedimensionsof aand b in thereation F = a+ bx whereFistheforceand
X isthe distance? (1)
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2. The velocities Va4 and Vg of two bodies A and B respectively areasgiven in
thevector diagram. Show therelative velocity of B with respect to A using

vector diagram. (1)
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3. Whilecatching a cricket ball, the player lowers his hands. Why? Q)
4. What isthework done by earth’s gravitational forcein keeping the @D

moon in theorbit?
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Can a body possess acceleration when itsvelocity is zero ? Give
an exampleto support your answer. (1)

Thebob of an oscillating pendulum is made of ice. How will the

time period of the pendulum change when ice starts melting? (1)
Isit possibleto open a pen cap with onefinger? Why? @
What is meant by free oscillations of a body? Q)

The displacement of a body S= (200 +5) meters and time taken by it is
t= (20 + 0.2) seconds, then find the percentageerror inthecalculation of (2)
velocity.

OR

Thetime of oscillation * t* of asmall drop of aliquid under surface
tension dependsupon thedensity d, radius r and surface tension S, prove

dimensionally that t a /dﬁ
S @)

State law of conservation of linear momentum. Provethelaw
from Newton’s second law of motion. (2

A body weighs 63 N on the surface of the earth. What isthe gravitational force on
it duetotheearth at a height equal to half theradius of the earth? (Radius of
earth = 6400km) 2)

(a) Distinguish between elastic and inelastic collisions.
(b)Doesthetotal energy conserved in either of the collisions? (2)

(i) Define centre of mass.

(i) A 2 kg body and a 3 kg body are moving along X —axis. At

a particular instant, the 2 kg body is 1m away from the origin and the 3 kg body
is2 m away from the origin.Find the position of the centre of mass of the two
bodies.

@)
A steel wire of 6m is stretched through 3x10° m. The cross sectional area of the
wireis2 x 10°m?. If the Young's modulus of the steel is 2.0 x 10"'N/m? , find the
elastic energy density of thewire. 2)
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What is meant by Heat engine ? Write an expression for its efficiency. 2

State law of equipartition of energy. Useit tofind the molar specific heat capacity
at constant volume of a mono atomic gas. 2

(a) Define limiting friction.

(b) Determine the maximum acceleration of atrainin which abox lying on
itsfloor will remain stationary . Co-efficient of static friction between the box
and train’s floor is 0.15. ©)]

A particlestartsfrom origin at t=0 swith a velocity of 10.0] m/s and movesin
the x-y plane with a constant acceleration of (8.01+ 2.0§) ms?.

(a) At what timeisthe x- coordinate of the particle 16 m? What is

the y— coordinate of the particle at that time?

(b) What isthe speed of the particle at thetime ? 3

What do you under stand by gravitational potential at a point dueto

apoint mass M. Derive an expression for it. 3
OR

Define escape velocity of a body. Derive an expression for escape velocity of a

body from the surface of earth. 3

A stoneisdropped from a height h. Provethat the total mechanical energy at any

point in itspath is mgh. 3
State parallel axestheorem? Find the moment of inertia of aring about an axis
tangential to the plane of thering. 3
State Pascal’slaw. Explain how the law isapplicablein hydraulic lifts. 3
(@) Defineroot mean square speed of a gas molecules.

(b) Calculate thetemperature at which theroot mean squar e speed of a gas
doublesitsvalue at STP. (standard temperatureistaken as 273K ) 3

(1) Definefirst law of thermodynamics.
(i) What thermodynamic variableis defined by Zeroth law of
ther modynamics?
(iii) Adiabatic expansion produces cooling. Why? 3

(&) Show that the motion of a ssmple pendulum is simple har monic.
(b) If the amplitude of a ssmple harmonic motion is doubled, 3
What happensto thetotal energy of the motion?

Sumesh found that the road to his school is very pathetic. Most of the time
accidents occur on theroad. Hetook this as an issue and discussed with his



friends and teachers. They planned to reconstruct the road with the help of their
society, by raising the outer edge of the road a little above the inner edge. With a
great effort they were able to do it and thus accidents were reduced.
(&) What according to you, are the moral values displayed by Sumesh
and his friends to solve the above problem?
(b) A curvefrom the highway to theroad formsan arc of radius
100m. If theroadis10 mwideand itsouter edgeis1m higher than the
inner edge, for what speed theroad is banked ?(Given that g = 10m/s)

27. (i) Draw velocity —time graph of uniformly accelerated motion. By
using thisgraph deduce all three equations of motion.
(ii) The displacement —time graph of two bodies Pand Q make
angles of 60° and 30° with time axis. What istheratio of their

velocities.
OR
1) Obtain the expression for the path of a projectile.
(i) Its maximum height and horizontal range.
(iii) At what angle of projection, the horizontal range of the projectile
IS maximum.

28. (a) State and prove Bernoulli’stheorem.
(b) Why isit dangerousto stand on the edge of platform near theline,
when thetrain is passing by?
OR
(i) Define coefficient of viscosity. Writeits Sl unit.
(ii) Derivean expression for the terminal velocity attained by a
spherical body falling through a viscous medium.

29. (a) What isDoppler effect in sound? Derive an expression for the
apparent frequency of sound heard by alistener when listener
moves towar ds a stationary sour ce.

(b) A waveisrepresented by theequation y =asin (0.01x -2t ) where
aand xarein cm & tin seconds. What isthe velocity of the wave?

OR

(a) Givetwo points of difference between a standing wave and a
progr essive wave.

(b) Obtain an expression for the frequency of the fundamental mode of
the standing wave on a stretched string.

(c) An open end organ pipeis0.50 mlong. If thevelocity of sound is
320ms™, find the frequency of the fundamental mode.
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