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PHYSICS

Paper - I

MECHANICS,  OSCILLATIONS  AND  PROPERTIES

OF  MATTER
Max.Marks : 50

Time : 3 Hrs. Min.Marks : 17
Vhi % [k.M ^v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA

[k.M ̂ c* esa y?kwŸkjh ç'u ,oa [k.M ^l* esa nh?kZ mŸkjh ç'u gSaA [k.M
^v* dks lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is
compulsory. Section 'B' consists of short-answer-type questions
and Section 'C' consists of long-answer-type  questions.
Section 'A' has to be solved first.

Section - 'A'
fuEukafdr vfry?kqŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ks esa nsaA
(Answer the following very short-answer-type questions in one
or two sentences.) (1x10=10)

ç'u 1- ml funsZ'k ra= dk uke fyf[k,] tks U;wVu ds fu;e dk ikyu djrs gSaA
Write the name of reference frame that follows the Newton's law.

ç'u 2- dsIyj ds xzgh; xfr ds rr̀h; fu;e dk xf.krh; :i fyf[k,A
Write the mathematical form of Kepler's third law of planetory motion.

ç'u 3- eq[; tM+Ro vk?kw.kZ rFkk eq[; v{kksa esa laca/k fyf[k,A
Write the relation between principal moment of Inertia and
principal axes.

ç'u 4- foHko dwi ds fuEure fcanq ij izo.krk dk eku fdruk gksrk gS\
What will be value of gradient at the lowest point of the potential well ?

OR
fdlh ,d leku Bksl xksys ds dkj.k xq:Roh; foHko ds fy, O;atd
izkIr dhft,] tcfd fcanq xksys ds ckgj fLFkr gksA
Deduce an expression for gravitational potential due to an
uniform solid sphere, at a point outside the sphere.

ç'u 2- n<̀+ fiaM dh xfr ds fy, ;wyj lehdj.k O;qRié dhft,A
Derive Euler's equation of motion of a rigid body.

OR
tM+Ro vk?kw.kZ dks ifjHkkf"kr dhft, ,oa foHko dwi esa d.k dh xfr dks le>kb;sA
Define moment of Inertia and explain the motion of particle in
potential well.

ç'u 3- fyLlktw vkÑfr;k¡ D;k gksrh gSa\ nks ijLij yacor~ ljy vkorZ
xfr;ksa ds la;kstu ftuds nksyu dkyksa dk vuqikr 2%1 gS] ls izkIr
xfr dk lehdj.k izkIr dhft,A
What are Lissajou's figures? Obtain the equation of motion due
to superposition at of two mutually perpendicular simple
harmonic motion whose time period are in the ratio 2:1.

OR
L-C ifjiFkksa ds nksyuksa ds fy, vody lehdj.k dh LFkkiuk dhft,
rFkk blds vkorZdky dk lw= O;qRiUu dhft,A
Establish the differential equation for the oscillation of L-C
circuit and deduce the expression for its time period.

ç'u 4- ijLij yacor fo|qr pqacdh; {ks=ksa esa d.k dh xfr dh foospuk dhft,A
Discuss the motion of a charged particle in mutually
perpendicular electric and magnetic field.

OR
jSf[kd Rojd dh lajpuk rFkk fl)kar le>kb;sA
Explain the construction and principle of linear accelerator.

ç'u 5- cadu vk?kw.kZ fdls dgrs gSa\ blds fy, ,d O;atd fuxZfer dhft,A
What is bending moment? Deduce an expression for it.

OR
cuksZyh izes; dks fyf[k, ,oa fl) dhft,A
State and prove Bernoulli's theorem.
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ç'u 5- voeafnr nksfy= dh vuquknh vkof̀Ÿk ( )fr ds fy, O;atd fyf[k,A
Write the expression for the resonant frequency ( )fr  of the damped
harmonic oscillator.

ç'u 6- ,d vkosf'kr d.k dks ,d leku pqacdh; {ks= ds lekarj fn'kk esa NksM+k
x;k gS] blds ekxZ dk vkdkj D;k gksxk\
A charged particle is released in a uniform magnetic field in its
parallel direction. What will be the shape of its path?

ç'u 7- nks O;frdkjh rjaxksa ds vk;ke 1%2 vuqikr esa gSA U;wure rFkk vf/kdre
rhozrkvksa dk vuqikr D;k gksxk\
The amplitudes of the two interfering waves are in 1:2 ratio. What
will be the ratio of minimum and maximum intensties?

ç'u 8- Økflr E
  rFkk  B

  {ks=ksa esa vfo{ksfir fudyus okys vk;uksa dk osx

fdruk gksrk gS\
What is the velocity of undeflected ions emerging out of crossed

E
  and B

  fields?

ç'u 9- ikW;tu vuqikr dk lS)kafrd eku D;k gksrk gS\
What is the theoretical value of Poisson's Ratio?

ç'u10- IokWbtqyh dk lw= fyf[k,A
Write Poiseuille's formula.

Section - 'B'
fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj 150&200 'kCn lhek esa nsaA
(Answer the following short-answer-type questions with
word limit 150-200)                     (3x5=15)

ç'u 1- fl) djks fd cy vk?kw.kZ 
= dks.kh; laosx ifjorZu dh nj d L

dt



Prove that the torque 
= rate of change of angular momentum d L

dt



OR
ÅtkZ laj{k.k dk fu;e fyf[k,A
Write the law of conservation of energy.

ç'u 2- fl) djks fd ,d ;kSfxd yksyd ds fuyEcu fcanq rFkk nksyu fcanq
ijLij ifjorZuh; gksrs gSa\
Show that the point of suspension and the point of oscillation
of a compound pendulum are interchangeble?

OR
gsYegksYV~t vuquknd D;k gS\ bldk mi;ksx fyf[k,A
What is Helmholtz Resonator? Write its use.

ç'u 3- v/;kjksi.k dk fl)kar fyf[k,A ;g fl)kar dc ykxw gksrk gS rFkk dc ugha\
State the principle of superposition. In which condition this
principle is applicable and when is it invalid?

OR
fyLlktw vkÑfr;k¡ D;k gksrh gS\ buds mi;ksx fyf[k,A
What are Lissajous Figures? Write their uses.

ç'u 4- bysDVªkWu xu D;k gS\ bldh dk;Zfof/k dks le>kb;sA
What is an electron gun? Explain its working?

OR
lkbDyksVªkWu dk dk;Zdkjh fl)kar le>kb;sA
Write the working principle of Cyclotron.

ç'u 5- dS.Vh yhoj D;k gS\ bldk vf/kdre voueu dgk¡ gksrk gS\
What is Cantilever? Where is the maximum depression in it?

OR
/kkjkjs[kh; izokg rFkk fo{kqC/k izokg esa varj crkb;sA
Distinguish between the streamline flow and turbulent flow.

Section - 'C'
fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj 300&350 'kCn lhek esa nsaA
(Answer the following long-answer-type questions with
word limit 300-350)               (5x5=25)

ç'u 1- xksyh; funsZ'kkad i)fr esa fdlh xfreku d.k ds osx rFkk Roj.k ds
fy, ,d O;atd fuxZfer dhft,A
Derive an expression for the velocity and acceleration of a
moving particle in spherical co-ordinate system.
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