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* Answer All Questions
M - Max mark: CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Re
Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

Course Outcomes: 1 - Identify limitations of classical physics throug
observations. 2 Apply matrix algebra and Dirac notation for the und
mechanical problems involving linear operators, eigenvalu

h experimental
erstanding of quantum

es and eigenvectors.

member, 2 -

M

CO [ BL

What is : Question

at is a blackbody? Describe the experimental spectrum of blackbody
radiation for three different temperatures (T; > T, > T3) with the help of a
well-labelled diagram. Explain the failure of classical theories of radiation, with
special reference to the Rayleigh-Jeans law. Hence, show how Planck’s

quantum hypothesis resolves this difficulty and write Planck’s radiation law.
(1+4+3+2 marks)

10

1| 2

2. JrDescribe the Stern-Gerlach experiment with a neat diagram. Explain the

observations and show how the experiment provides evidence for spin
quantization. (3+2+5 marks)

10

a) Determine the wavelength of a muon (m, = 1.88 x 10728 kgand g, =
1.6 x 10~1° C) accelerated from rest through a potential difference of 100
volts.

b) The wavelength of light coming from a sodium vapour lamp is close to 589
nm. Find the energy of a photon corresponding to this wavelength.

a) Calculate the inner and outer product for the given quantum states

w=3G). 19=0)

b) Consider the following vectors in a three-dimensional vector space:

(@} () -0

Check whether the given vectors are linearly independent and justify your

V1 =

answer.
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(a) Define the tensor prog
quantum mechanics uct

(b) GiVen t-he
Orth{)no
system, represented byrtH;IZl b.‘;lsl

——Jwrite its importance in

of vector spaces and wr
level quantum

§ states | 0) and | 1) of a two-
MmN vectors:
(5) _ (9
0 d '1) - 1 '
01), | 10), and [ 11)
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