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Q.No.1

The numerical value of constants in any formula cannot be determined by dimensional analysis ,

(1) however it can be found by ‘
' (A) Addition (B) Physical Quantities (C) Experiments {D) Uncertainity
{2) A measurement taken by Vernier Calliper with least count as 0.01cm is recorded as 0.45c¢m, it
has fractional uncertainity (A) 0.01 (B) 0.02 (C) 0.03 (D) 0.45
(3) The Unit Vector in the direction of A is
A — H e A i
" A ~ |
M A== @®A=AA@QA=—-D) 4= %
A } 14" A
{4) f Ax B is along y- axis, then A and B are in ;
(A} x=y Plane (B} y-2z Plane {C) Space (D) x -1z Plane :
(5) Ever{d:hing in the vastness of space is in a state of
(A} Rest (B) Rectilinear Motion (C) Perpetual Motion (D) Projectile Mation |
(6) | One Watt Hour is equal to : (4) 3.6M] (B) 3.6 KJ (C) 36 KJ (D) 36 Mj
7} | Angle 30° is equal to : (A) 5 rad (B) g’ad i) Emd (D} E,ad
' 1 1 1
8 The Rotational K.E. of Disc is equal to (A) vaz (B) g mv’ {€) lez D) Tw?
{9) A 20 metre high tank is full of water. A hole appears at its middle. The speed of efflux will be :
(A) 20ms™ (B) 14ms ' (€) 11.5ms™! (D) 9.8 ms
(10} | Bernoulli's Equation based upon Law of Conservation of |
. (A} Mass (B} Linear Momentum (C) Angular Momentum (D) Energy ;
(11) if the Initial Phase is :z_r then displacement of SHO is :
(A) x = xzaSinwt (B) x = Sinwt (€} x = x,Coswt (D) Zera
{12) When an Observer is moving away from a stationary source, sending waves with speed v, the
. ' V- Uy v+ U, A i
waves received by him at the rate of : B C D
Y (A} ) (B) 2 ”v—uo”u+uo
“'[13) When a Transverse Wave travelling in rare medium, incident on denser medium after reflection
phase changes by : (A} 360° (B) 180° () 90° (p} ©O°
{14) Polarization proves that Iight.waves are : {A) Longitudinal (B} Stationary (C) Matter (D) Transverse
o d f f d
(25 The magnifying power of a magnifying glass is : (A} 1 - ? 8) 1- -E {C) - (D) ; + 1
7 - 3R 5R 9R
(26) i Cy for a gas is % then the value of C, will be : (A) > (8) o {C) . {D) R
{17) | If the temperature of sink is equal to absolute zero,the efficiency of heat engine should be : |

/77 -  {A) 100% (B) 50 % (C) Zero {D) Infinity
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Show that Einstein Equation E = mu::z Is dimensionally correct. ‘
Giventhat V = (5.2 + 0.1)voit.Find its percentage uncertainity.

What is a Unit Vector ? Give its formula.

Can abody rotate about its centre af gravity under the action of its weight? Explain.

Can the magnitude of a vector have a riegative value? Discuss.

Define Joule using formula for the work done. 1
when a rocket re—enters the atmosphere, its nose cone becomes hot. Where does this heat
energy come from?

Define Drag Force. Give its formula. ~
Two row hoats moving parallel in the same direction are pulled towards each other. Explain.

Does the Acceleration of a Simple Harmonic Oscillator remain constant during its motion ?

is the Acceleration ever zero? Explain.

If a mass spring systemis hung vertically and set into ostillations , why does the motion eventually stop?
Name two characteristics of Simple Harmonic Motion.

Explain the condition in which velocity # y " is zero and acceleration of a car is not zero.

Define Isolated System. Give its example. ‘
Define Impulse, Give its units.

At what point or pointsin its path does a projectile have its minimum speed , its maximum speed ?
Explain what is meant by Centripetal Force ? Give its formula.

Show that Orbital Angular Momentum is given as Lp = mvr

Give one practical application of the Rotational Kinetic Energy.

Why does a Diver change his body position before and after diving in the pool? '
What is the effect of pressure of the Medium on the speed of sound?

Differentiate between Transverse and Longitudinal Waves.

Explain why sound travels faster in Warm Air than Cold Air?

Explain the term Nodes and Antinodes.

For what purpase Huygen's Principle is used?

How would you manage to get more orders of Spectra using a diffraction grating?
An oil film spreading over a wet footpath shows colours. Explain how does it happen ?
If a person was looking through a telescope at the full moon, how would the appearance of the
moon be changed by covering half of the objective lens? i
Define Resolving Power. Give its expression.

What happens to the temperature of the room, when an air conditioner is left running on a table
in the middle of the room?

Is it possible to construct a heat engine that will not expel heat into the atmosphere ? !
Carnot Cycle provides the basis to define a temperature scale that is independent of material .
properties. Explain. i
Define Entropy. Explain in terms of Second Law of Thermodynamics. l

Part -1l

Define Molar Specific Heats of Gases and prove that the refation Cp-Cy =R (5)
The length and width of rectangular plate are measured to be 15.3cm and 12 .80 cm (3) ~
respectively. Find the correct area of the plate.

State and explain law of Conservation of Linear Momentum, (5)
A load of 10N is suspended from a clathes line, This distorts the line so that it makes {3)
an angle of 15% with the horizontal at each end. Find the tension in the clothes line. i
Prove that the work done is independent of the path followed in Gravitational Field. (S) |
An Organ Pipe has a length of 50 cm. Find the frequency of its fundamental note and the {3)
next harmonic when it is open at both ends. ~
Discuss the energy conservation in SHM. {5}
Calculate the angular momentum of a Star of Mass 2 X 1030 Kg and radius 7.0x 105 Km. 3)
If it makes one complete rotation about its axis once in 20 days.

what is Interference of Light? Discuss the Young's Double Slit Experiment. Also Derive the {5} ]
relation for Fringe Spacing.

An Astronomical Telescope having magnifying power of 5 consists of two thin lenses 24 cm (3) .

apart. Find the Focal Length of the lenses. |
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’END.I Which one of the following is not 2 unit of energy . ]

L (1) | (A) Kilowatt (B) Erg (C) toute (D) Kilowatt hour J
TS e e B

(2) How many significant zeros are there in the ambunt 0.00501 : (A) 1 (B) 2 € 3 (D) 4 "

J (3) ‘ Magnitude of Resultant Vector of 6N and g N which are perpendicutar to eachother js .

(A) 1a N {B) 10N (€) 20N (D) 2N "

— e e — :
4 | If a Force of 5N is applied paralie| to Moment Arm of 5 m, then Torque is equal to

] (A) 25 Nm (B} 5Nm {C) 10 Nm (D) Zero Nm (
i ——— ——_-—"—————'___‘_.__"_‘—“—--—-_,_________.—_.._-——_- —_\____———\.._._______
r (5) Area under velocity - time graph represents

(A) Force (B) Displacement () Distance (D) Acceleration ’
| (6) ‘ Consumption of Energy by a 60 Watt Eiectric Bulb in 2 Seconds is T J

| | (A) 1200 (8) 60J (¢) 30g (D) 0.5J
k{?} The correct S.I. Unit of Angular Momentum is ' __ T

L {A) Kgsm™?2 {B) Kgms™? {C) Kgm%s™? D) Kgm?s~? ’
|
(A) Force (8) Linear Momentum (C) Linear Velocity (D} Angular Momentum <J

(9} A 10 meter high tank is full of water. A hole appears at its middle. The speed of efflux will be .

(8) ‘ If External Torque on a body is zero, then which of these guantities s constant

(A) sms™* (B) 10ms? (C) 1200 ms™® (D) 5.11 ms? '

|

(20) | The S.I Unit of Flow Rate of & Fluid is (A} m?s™ (B) ms? ( mss_T[—D} m’s 2
{11) " The distam:e covered_b_fm vibration is 20 em, what is the amplitude of the |
vibration : (A) 10cm (B) 80cm (€} 5cm D) 20em
iﬂ_TlEj Newton calculated speed of sound in aimbﬂmae_ss——:—__'_____——“—h__

(A) Adiabatic (B) Isobaric (C) isochoric {D) !sothermal

'7 {13) |In a stretched string , if speed of the wave is doubled, the tension in string will increase by :

A) 2 (B) a © 6 D) 8

J- {14) | The locus of all points in the same phase of vibration is
(A) Wavefront (B) Wavelength (€) Crest {D) Trough -'

e b

(15) | When light ray travels from one medium to another, the characteristic which does not ch_ange is

{A) Velocity {B) Wavelength (C} Amplitude (D) Frequency

—

(16) | The Average Kinetic Energy of Gas is zero at . (8) 0°c (B) -273°C (C) 100°C (P) 100K
}_ {17) T At constant temperature', if pressure is halved, then its volume

‘ {A) Constant (B) Halved {C) Doubled {D} Four Times
e s ) .

—
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2No.2 (i} The period of a Penduium cannot be used as a Time Standard why? ]
{f) What is the difference between Kilogram and Mole?
{iii) Explain Cartesian Coordinate System.
{iv) Can abody rotate about its centre of gravity under the action of its weight? Explain.
{v} If two perpendicular vectors have same magnitude, find the angle between their sum and
difference?
{vi} An object has 2 loule potential energy. Explain what does It mean?
(vii) Explain the situations in which work Is pesitive, negative or zero,
{vili} Derive Venturt Relation.
(ix) How a Dynamic Lift is produced in an Aeroplane?
(¢} Does the Acceleration of a Simple Harmonic Oscillator remain constant during its motion? Explain. |
{xi} What shouid be the natural period of Simple Pendulum whose length is 90 cm?
(i) Explain the Tunning of Radio by Resonance.
Q.No.3 (i} Define Longitudinal Waves. Give an example.
(i) Give the effect of Variation of Pressure on the speed of sound.
{iii} Explain the terms : (i) Crest (i) Trough
(iv) s it possible for two identical waves travelling in the same direction along a string to give rise to a
stationary wave?
{v) show that Orbital Angular Momentum 15 = mvr
(vi) What is meant by Centripetal Force and why it must be furnished to an object if the object is to
follow a circular path?
{viij Prove that v =1IwW
(viii} Define Angular Acceleration. Also give its formula.
{ix} Derive formula for the time of Flight of a Projectile.
{x) Show that range of a projectile is maximum at an angle of prejection of 45’
{5} Explain the circumstances in which the velocity P and acceleration @ of a car are :
{i) Perpendicular ({il) Parallel
(i} Can the velocity of an object reverse direction when acceleration is constant? If so give an example.
Q.Nod4 (i} How does one can obtain a plane wave?
(i)  Can visible light produce interference fringes? Explatn,
(i} Define Ray of tight and Beam of light.
(iv) Why would it be advantagecus to use blue light with compound microscope?
(v} How a Convex Lens is used as a Magnifier?
{vi} Define Thermodynamics.
(vii}  Explain with example that heat can be added to a system without heating.
(vii} Can the Mechanical Energy be converted completely into Heat Energy? If so give an example. !
(ix) Specific Heat of a Gas at constant pressure is greater than specific heat at constant volume. Explain.
Part - I}
Q.No5 (a) Define First Law of Thermodynamics and discuss it by giving appropriate examples. (5}

Q.No.&
Q.No.7

| Q.No.8

Q.No.9

A

(b) Showthat the famous “ Einstein Equation E = mc? * is dimensionally consistent.

Calculate equivalence energy of one kilogram, ()
{a) Define Rectangular Components of a vector. How two vectors can be added by rectangular

components method? (5)
(b) A ball is thrown horizontally from a haight of 10m with velocity of 21 m/s . How far off it hit the

ground and with what velocity? )]
(a} Whatis Escape Velocity? Derive an expression for it and calculate its value on the surface of the earth. (3)
() Two tuning forks exhibit beats at a beat frequency of 3 Hz, The frequency of One Fork is 256 Hz

its frequency is then lowered slightly by adding a bit of wax to one of its prong. The two forks then

exhibit a beat frequency of 1 Hz. Determine the frequency of the second tuning fork. 3}
(a} Prove the law of conservation of energy in vibrating mass ~ spring system. (5

{b) An electric fan rotating at 3 rev s 1 is switched off. it comes to rest in 18.0s.

Assuming deceleration to be uniform, find its vaiue, How many revolutions did it turn before coming to rest? {3}
{a} Describe the diffraction of x~rays by crystals, hence derive Bragg's Equation. (5)
{b) A compound microscope has lenses of focal lengths 1.0cm and 3.0cm. An object is placed

1.2 cm from the object iens. If a virtual image is formed 25cm from the eye, calcufate the

separation of the lenses and the magnification of the instrumant. @)
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