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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these Sections according to the detailed

instructions given therein. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

uksV % ;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLrr̀ funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

uksV % [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Explain Rayleigh-Jeans law, Planck’s radiation law and

the photoelectric effect. Also, explain the classical theory

of heat capacity of solids, along with Einstein’s theory

of specific heat of solids.

jsys&thUl dk fu;e] Iykad dk fofdj.k fu;e vkSj izdk'k&fo|qr

izHkko dks le>kb,A lkFk gh] Bkslksa dh Å"ek /kkfjrk ds 'kkL=h;

fl¼kUr vkSj Bkslksa dh fof'k"V Å"ek ds fy, vkbaLVhu ds

fl¼kUr dks le>k,¡A

2. Discuss the Schrödinger time-dependent and time-

independent equations. Also, explain the concept of

wave function, its physical significance and the

probabilistic interpretation in quantum mechanics.
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JksfMaxj dk le;&fuHkZj vkSj le;&Lora= lehdj.k ij ppkZ

djsaA lkFk gh] rjax Qyu dh voèkkj.kk] bldk HkkSfrd egRo]

vkSj Dok.Ve ;kaf=dh esa çkf;d O;k[;k dks le>kb,A

3. Calculate the expectation value of x, px, px
2 for the

wave function :
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fuEu rjax Qyu ds fy, x, px, px
2 vkSj dk visf{kr eku Kkr

djsa %
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4. Calculate the discrete energy levels of a particle in one-

dimensional square well potential with :

(i) Perfectly rigid walls

(ii) Finite potential step

,d&vk;keh oxkZdkj foHko dwi esa d.k ds fofoä ÅtkZ Lrjksa

dh x.kuk djsa %

(i) iwjh rjg dBksj nhokjksa ds lkFk

(ii) ifjfer foHko lksiku ds lkFk
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5. Define proper length and length contraction. On the

basis of Lorentz transformation obtain a relation for length

contraction.

mfpr yackbZ vkSj yackbZ ladqpu dks ifjHkkf"kr djsaA yksjsUV~t

ifjorZu ds vkèkkj ij yackbZ ladqpu ds fy, ,d lacaèk çkIr

djsaA

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

uksV % [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. Evaluate the commutation relations :

     P , L , P , L , P , Lx x x y x z         

fofue; lEcU/kksa dk ewY;kadu djsa %

     P , L , P , L , P , Lx x x y x z         



A–0425/BSCPH –301 ( 5 ) P.T.O .

2. Show that the sum and product of two linear operators

is also a linear operator.

fl¼ djsa fd nks js[kh; lax.kdksa dk ;ksx vkSj xq.kuQy Hkh ,d

js[kh; lax.kd gSA

3. Show that for a non-relativistic free particle the phase

velocity is half of the group velocity.

fl¼ djsa fd ,d xSj&lkis{krkoknh eqDr d.k ds fy,] dyk osx]

lewg osx dk vk/kk gksrk gSA

4. An electron has a speed of 300 m/s accurate to 0.01%.

With what accuracy can the electron located ?

,d bysDVªkWu dh xfr 300 eh@lsd.M gS] tks 0.01% lVhdrk

ds lkFk ekih xbZ gSA bysDVªkWu dks fdruh lVhdrk ls fLFkr fd;k

tk ldrk gS \

5. Explain if the wave function (x) = A tan x is an

acceptable quantum mechanical wave function or not ?

le>kb, fd D;k rjax Qyu (x) = A tan x ,d Lohdk;Z

Dok.Ve ;kaf=d rjax Qyu gS ;k ugha \

6. Find the value of angular momentum operator in

Cartesian coordinates.

dkrhZ; ry funsZ'kkad esa dks.kh; laosx vkWijsVj dk eku Kkr djsaA



A–0425/BSCPH –301 ( 6 )

7. A given atom shows two excitation potentials at 4.85

and 9.67 volts. Show these on an energy diagram and

calculate the wavelengths of possible emission transitions.

,d fn;k x;k ijek.kq 4.85 V vkSj 9.67 V ij nks mÙkstuk foHko

fn[kkrk gSA budks ,d ÅtkZ vkjs[k ij n'kkZ,¡ vkSj lEHkkfor

mRltZu laØe.kksa dh rjaxnS?;Z dh x.kuk djsaA

8. Determine the expectation value of position for a particle

trapped in a box of length L.

yEckbZ L ds ckWDl esa Qals d.k ds fy, fLrfFk dk visf{kr eku

Kkr djsaA

**************


