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ANNUAL EXAM 2024 PHYSICS 11

SUBJECTIVE PART

SHORT QUESTIONS (SQs)

Give the draw backs to use the period of simple pendulum as a time standard.

Calculate the distance covered by the light in free space in one year

What are supplementary units? Define only one unit.

Differentiate between base units and derived units.

Define light year and what are the unit and dimensions of light year?

Show that 1 rad = 67.3°

How many micro seconds in one year?

Why do we find it useful to have two units for the amount of substance, the kilogram and the mole?
Define random error and systematic error?

The period of a pendulum cannot be used as a time standard why?

Check the correctness of the relation v = [ ] where
F, length "I" and mass "m"

Is a zero significant or not? Explain.

What is the difference between precision and accuracy?
The period of simple pendulum is measured by a stop watch what type of errors are possible in the time period?

How you can find uncertainty in a timing experiment?

What are the dimensions and unit of gravitational constant G in the formula F = GZ“—M ?

Show that S = vjt + 5 at? is dimensionally correct.
Write down the two uses of dimension analysis. 2 Times

Check the correctness of the relation v = /F—“ dimensionally?

Write the dimension of pressure and density.

Show that the famous "Einstein Equation™ E=me is dlmen3|onally conS|stent Calcyiar e JULvame energ yof- re-

Decide which is correct f= vA or f= % _

Define the terms i) Null vector ii) Subitaction of w=gtor:

What is the unit vecter in the direction ¢f veuto A =00-0 4R ke -
Define compoiient (f a\vector? Wiaat are recf@ng% I COMDOPEALS?

If all the compoherite 01 tiee \; eaton 3, Al lamd A, were reversed, how would this alter Al X Az
Define: (1) gnit’ rector (4}, Pcsitine vEctor ii) components of a vector.
Ifpfe 'Jlf'Tf..E rectanglilas-components of a vector is not zero, can its magnitude be zero? Explain.

&arf thie_Inagnitude of a vector have a negative value?

If A + B =0, what can you say about the components of the two vectors?

Under what circumstances would a vector have components that are equal in magnitude?
Is it possible to add a vector quantity to a scalar quantity?

Can you add zero to a null vector?

Write down the five steps for addition of by rectangular component method.

Name three conditions that could make A . B = 0:

Find the angle between A=21—2jandB=21+2]
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What is the vector product, give its two characteristics?

State first and second conditions of equilibrium in terms of linear and angular acceleration.

A picture is suspended from a wall by two strings. Show by diagram the configuration of the strings for WhICh the tersinn
in strings will be minimum. ’ ;
What is the difference between uniform and variable velocity? Give S.1. units.cf \'e'o'c[*y,an_dxac;e'lerrtior..
Can the velocity of an object reverse the directiop-vhen acrelbratian IS Cpiistaiii? st give al) e:;amn‘ =
How acceleration and distance can be saigulated£tzm vesiocityitime grapl?

Explain the circumstances in which thelveiogity,"\!" ai(| aclzelaralion ‘2of & dar-are”

(a) Parallei™, (R>-Peipendidule:’ toiong ancthei . (4) Ami-parallel

State Newton's 3£acnd ard Trifrd LLew of, Mation. '

State Newton's seceni levy ot niotipriani detine the unit of force.

WhatwitiLe|the zelcity cf trie particle if its momentum and Kinetic energy are equal in magnitudes?

13 [l af wr serviaaon of momentum is valid in an Elastic and Inelastic Collision?

Find the change in change in momentum for an object for a given time and state law of motion in terms of momentum.
Show that rate of change in momentum for an object is equal to applied force.
Define impulse and show how it is related to linear momentum?
Find the velocities of two elastically colliding 35 bodies when m; = m, after collision.
Differentiate between elastic and inelastic collision. Explain how would a bouncing ball behave in each case?
Briefly describe the force due to water flow.
When rocket re-enters the atmosphere, its nose becomes very hot, why?
What is ballistic flight? Explain.
Is the range of projectile same for both angles of projectile of 30° and 60°? If your answer is yes then prove it?
Water is projected from two rubber pipes at the same speed v from one at 30° and from other at 60°. Why are the ranges
equal? What is trajectory? Explain briefly.
Explain what is meant by projectile motion. Derive expression for:
a. The time of flight b. The range of projectile
Show that range of projectile is maximum when the projectile is thrown at an angle of 45° with horizontal.
Define range of projectile. In which situations its value is maximum and minimum.
At what point or points in the path does a projectile have its minimum speed, its maximum speed?

Why fog droplets appear to be suspended in air?

Explain the difference between laminar flow and turbulent flow.

State Bernoulli’s relation for a liquid in motion and describe some of its applications.

A person is standing near a fast moving train. Is there any danger that he will fall towards it?
Explain, how the swing is produced in a fast moving cricket ball?

Explain viscosity. What do you understand by the term viscosity? Explain.

Explain the working of a carburetor of a motor car using Bernoulli’s principle.

Write values of systolic and diastolic blood pressure for a normal healthy man.

Derive venturi relation. v
State Torricelli’s theorem and write its relation. o ™ L
Write values of systolic and diastolic blood pressure for a jorinal healtay Tan-, W o | O™
How can you measure blood pressure? ) AR e ' : '
Define viscosity and drag force. | - LTI

What is meant when.we say fluid is nori-vizgous awd iicompyes! nle

State Stoke’s l’W LIV\ its mauhmnc 1) form \ \ o

W Q%ECT:ON-:D

SHORT QUESTIONS (SQs)

Calculate the work done in kilojoules in lifting a mass of 10 kg (at a steady velocity) through a vertical height of 20m.
In which case is more work done? When a 50kg bag of books is lifted through 50cm, or when a 50kg crate is pushed
through 2m across the floor with a force of 50N?

An object has 1J of potential energy. Explain what does it mean?

What sort of energy is in the following: i)Compressed spring ii)Water in a high dam iii)A moving car

A girl drops a cup from a certain height, which breaks into pieces. What energy changes are involved?
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When a rocket re-enters the atmosphere, its nose cone becomes very hot. Where does this heat energy come from?
State the direction of the following vectors in simple situations, angular momentum and angular velocity.

Why mud flies off the tyre of a moving bicycle, in what direction does it fly? Pt
Why does a diver change his body positions before and after diving in the pool? - - - | |
Name two characteristics of simple harmonic motion. - |\ [

Does frequency depends on amplitude for harmonic oscillstrs? A -

Can we realize an ideal simple pendulum? .

Does the acceleration of a simple har:iiohic oscilaior rémain cdnsiani, during'its mut|0| ? s the acceleratlon ever zero?
Explain.

What is meant.5y Dhése anale? Bues.it\define/angle batweesi m imuih displacement and the driving force?

Under what cwr*ntron f10€es *he ad: 1|tnn 01’ wo'sinple Fezionic motions produce a resultant, which is also simple
harmonic?

Describe ssme torarnor, ; henoime 1a i WhICh resonance plays an important role.

\A, at 1ea‘||r 2s d¢ longituaial waves have in common with transverse waves?

150t pu sivls 1! two identical waves travelling in the same direction along a string to give rise to a stationary wave?
W 1y aoes sound travel faster in solids than in gases?

How are beats useful in tuning musical instruments?

Explain why sound travels faster in warm air than in cold air?

A wave is produced along a stretched string but some of its particles permanently show zero displacement. What type of
wave is it?

An object has one joule potential energy. What does it mean? Explain.

Under what conditions work done will be positive and negative.

Define kilowatt hour. Show that 1kWh = 3.6 x 10° J.

Differentiate between conservative and non-conservative forces. Give examples.

Define work energy principle. Also write down its equations.

A stone is dropped from a height of 10m vertically down ward. What energy changes are involved?

State law of conservation of energy.

Write down two sources of energy which are renewable.

How energy can be obtained from waste products?

A 70kg man runs up flight of stairs in 9.8sec. The vertical height of the stairs in 5m. Calculate his power in KW.
What is Salter’s duck? Explain it.

What is the difference between tangential velocity and angular velocity?

Define positive and negative angular acceleration. Give examples for each.

What is difference between angular acceleration and centripetal acceleration?

Provethatv = rw .

Banked tracks are needed for turns on highway. Why?

Define centripetal force and centripetal acceleration.

Define moment of inertia, how it is related to torque.

What will be the effect on moment of inertia of a cylinder of about its axis if its diameter is doubled?

Show that the angular momentum LO=m v r.

State the direction of the follow’s vectors in simple situations, angular momentum and angular velocity. e
Define angular momentum and give its dimensions. — ' 1
What is meant by angular momentum? State law of conservation of angular momentym.™ /%7

Why does the coasting rotating system slow down as some-material obiept-s"addac,to'ttle '-yﬁem 1u| |rw otqr Oits?
Why is the axis of rotation of Earth remains fixza-in one cirelstion wi th ESpe ctito the LNIV2rea arcia 10?7

A disc and hoop start moving down fion; the toj #F mrnned pléne'at he shmi time, WI:ICﬂ one will be the moving faster g
reaching the ground?

A disc is rolling-diw.) on an-ingiined. ! ane! F: nd therotaisn fCr G ;’\opeed of disc at |ts bottom

State the practicat yise'of rof"tlor ai K.Ehy iy telc

What are the diffe encu_s \belwber| réal ard enparent weight?

A lift is asgynding withthe dedzleration “a”. Derives the expression for apparent weight. Time body of mass “m” in it.

WWrite Ut ur! acieast four uses of Geostationary satellites.
\lhat 1s meant by INTELSAT? Explain.
Find total kinetic energy of rolling sphere of mass and radius “r”” on horizontal smooth surface.
What is difference between spin angular momentum and orbital angular momentum.
Derive the relation between radian, degree and revolution.
ProvethatS = r0 .
A disc and a hoop start moving down from the top of an inclined plane at the same time, which one will be moving faster
on reaching the bottom?
Showthata = ra.
Define simple harmonic motion. Express it mathematically.

113 ” “ th)
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Define the terms used in SHM: i) Time period ii) Amplitude

What happens to the period of a simple pendulum of its length is doubled? What happens if the suspended mass is doubleg
State hook’s law writes it in mathematical form. -
What is the effect of amplitude on frequency and period of simple pendulum? - \ |
What happens to the period of the simple pendulum if the length is halved and mass-of Lok ss.4uiiblizd? d
In an oscillating mass spring system if mass is doubled, he=y its time periedauilierangal | -

Describe the condition under which a vibrating gy resonates-with nthiai bcdy

The amplitude of simple pendulum skdid be srazil, wiy /2 Exarain

Define restoring force and simple harrholiicinction.

What is differezze between longitudingl and tanivelse wave?

Define mechawal wess and elciroinggnetic waayes Given examples of each.

Explain why squridtra\e] fostar i variviaif tharin cold air?

What is the-=ffect ofidendityior, srieeaof sound? Explain briefly.

Wit s Letl difierence® Vviiat should be the path difference for constructive and destructive interference?

&xplain the term red shift and blue shift in Doppler’s effect.

What is the affect on phase of a wave when it is reflected from a boundary?
What do you mean by “Sonar Technique”?

How can Doppler effect be used to monitor blood flow through major arteries?
How Doppler’s effect is applied to a radar system?

Taking an example of periodic wave, prove that v = fA4.

Cszcnomr@

SHORT QUESTIONS (SQs)

Under what conditions two or more sources of light behave as coherent sources?

Can visible light produce interference fringes? Explain.

Explain whether the Young’s experiment is an experiment for studying interference or diffraction effects of light.

An oil film spreading over a wet footpath shows colors. Explain how does it happen?

Could you obtain Newton’s rings with transmitted light? If yes, would the pattern be different from that obtained with
reflected light?

How would you manage to get more orders of spectra using a diffraction grating?

Why the polaroid sunglasses are better than ordinary sunglasses?

How would you distinguish between un-polarized and plane-polarized lights?

Why would it be advantageous to use blue light with a compound microscope?

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? — T |
How the light signal is transmitted through the optical fibre? - BIARY R
How the power is lost in optical fibre through dispersion? - [ =2 ;
Why is the average velocity of the molecules in a gas zerj put the averagy of the ¢ do lare of viilo: lwes i u.-Luro?
Why does the pressure of a gas in a car tyre ing ea © wheri it (g drrve ) tlhirough domie Gistal ce?

Specific heat of a gas at constant pressur'® is arezzgi than 32ec! ‘flc heay at consrart volurie| Why’)

Is it possible to convert internal energy| info/meciian;cal enelgy? Expiain vitiian examiie.

Is it possible 10 Cphstiuct a feat’engiria that w.!kn;‘-})t dxpelileat into the atmosphere?

Can the mechariza! er'eigy i cénvertal carinleiety.into fieat energy? If so give an example.

Does entropy of a syste incryast ¢f dpdezase due to friction?

Define-wai|: front r'd & Iy pftignt.

State Huygen’s principle?
Write the conditions for detectable interference.

ProvethatAy = Z—L

What is Michelson’s interferometer? Also write its working principle.

Define coherent source of light. Give an example.

On what factor, the distance between adjacent bright fringes in Young’s double slits experiment depends?

If white light is incident on a film of irregular thickness at all possible angles, when will be the pattern of interference
fringes? Explain your answer.

18
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Give two applications of Michelson’s interferometer.

Write down selective absorption method to obtain plane polarized light from ordinary light.

What are Newton’s rings?

In Newton’s ring, why are the fringes circular?

What is contribution of Michelson to measure the length of standard meter usmg |nferfe\ orliater ¢

What is the difference between interference and diffractio=? ) ;

What is meant by the diffraction of light?

A typical diffraction grating has 500Ctifies per-ceintimeter. WiHat will be: the qntmg eli: m 2nt of th|s diffraction grating in
meters?

What is diffractiaif grating and giating zlecient? .

Write down tven.in>thhus bywhich; we anmebtéin nlene: h,.arlzed beam of light from un-polarized light.
Why diffractioh grafinii sarnct be Used, ior X-icys diffraction?

Write the =imes ot eny'feurinrpcessesto obtain plane polarized beam of light from polarized light.
Wirat is.ta2 usual way te Gutain plane wave front a point source?

VT e tsec-or X-rays diffraction by crystal.

My X-rays cannot be diffracted by ordinary glass grating?

Differentiate between Constructive and Destructive Interference.

What is meant by polarized light? Explain.

What is fringe spacing? And how the fringe spacing is increased?

Explain the difference between angular magnification and resolving power of an optical instrument.
What is difference between magnifying power and resolving power of optical instrument?

Define Snell’s Law and write its mathematical form.

What us optical resolution and resolving power?

What is simple microscope? Write down the equation for its magnifying power.

Describe with the help of ray diagrams, how a single-biconvex lens can be used as a magnifying glass?
Sketch the ray diagram of a compound microscope.

Write down the main parts of spectrometer and two used of spectrometer.

What is Collimator? Why it is named so?

Write the advantages use of light as transmission carrier wave over radio wave carriers.

Draw sketch showing the different light paths through a single mode and a multi-mode fibre.
Define critical angle and total internal reflection.

What is difference between multimode step index and multimode graded index fibre?

Write down the three major components on which a fibre otpic communication system consists.

An astronomical telescope of long focal length and large aperture is considered to be a good telescope. Why?
Define Refractive index of a medium. Write its two mathematical forms.

Write down the main postulates of kinetic theory of gases.

Can the mechanical energy be converted completely into heat energy? If so give an example.
Derive Boyle’s law from the expression for pressure of gas.

Define Charles law how it is derived from kinetic theory of gases.

Why absolute value of internal energy cannot be measured?

Provethat W = PAV. e
Is it possible to construct a heat engine of hundred percentage efficiency? Explain. . y o
What is reversible and irreversible process? [T {

What is adiabatic process? Under what conditions these provesses occur?—~"_ - SO -

Under what circumstances the efficiency of a c# .mt engire \:’I" 52 J.OOVU" I<it po*srale> A

State second law of thermodynamics.;™ - |
A real heat engine is less efficient thal cern thrmr. V\ny‘
State Carnot Thegen. et
What is entrogy2 Ciive, ifs m“the mtlc lirel mo\ﬁ\

State second lav ¢fitherinodly. 1arhics in iarrs ientropy.
Define thesnoaynansicy dcale f tenigerature.

. \iihy jc]j.‘},kl»e ce is'stepperthan isotherm?
| o Eixpiain Biclcig' pump as an example of first law of thermodynamics.

R« fing molar specific heat of a gas at constant volume and molar specific heat at constant pressure.
Solid line represents adiabatic and dotted line isothermal process. In which process more work is done?
Can the efficiency of a Carnot Engine 100%? Explain.

CLONG QUESTIO@
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