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. a : Date : 13-05-20.260 2. X-rays of wavelength A = 0.154 nm (Cu Ka) are incident on a crystal with a cubic lattice
Roll No. CDC[I]DDDDDDD : T o g parameter 2=0.564 nm. (2) Determine the interplanar spacing d for the (111) planes. (b) 5 10
‘ : ' = - - L
; : ‘ ' ; > i le 6 for the first-order (n=1) reflection from CO-1
Total No. of Questions: 9 - B.TECH(All Branches), Semester-lst/hgis . 9. Using Bragg’s law, determine Bragg ang ‘ s o thass Slites
| Subjest Nage: ENGINBERING F;HYSI | " (111) planes. (c) Estimate the maximum order n of reflection possible for P
; e: 25C1PHU-101 - . ' < 60 :
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SECTION-A is COMPULSORY consisting of TEN qnestibns carrying TWO marks each. :
* FOUR questions.
SECTION-B contains FIVE questions carrying FTVE marks each and students have to attempt any qu !
SECTIONC co!;tains THREE questions carrying TEN marks each and students have to attempt any TWO questions.
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Q No. | Description :
| SECTION A | 120
a. What is meant by a unit cell, and how does it represent the structure of a crystal lattice? C.O-1‘ L1 2
b. Summarise the tunneling effect. o CO-1 L2 - 2 . B C
c. State bremsstrahlung effect. _ CO-1 L2 ‘ | |
d. Define the term ‘Transition temperature’ in superconductors. ( CO-2 L1 2
e. Define electromagnetic spectrum, ) e - CO=2. L2 . 2
f. Explain the physical significance of divergence of vector. v Co-2 L2 2
g What will be the de-Broglie wavelength of an electron having kinetic energy of 600eV? | . CO-3 L1 2
h: Explain the term ‘nanomaterials’, ' CO-3 L2 - 2
i Describe the role of He gas in a He-Ne Laser. » _ Co+4 L2 2
j- | Define normalised frequency. ’ . CO-4 L1 2
SECTION B | 20
é Construct a comparative explanation of conductors, semiconductors, and insulators based | CO-1 L3 5
’ on energy band theory. ’ ' : .
(a) Analyze the role of critical magnetic field and examine its effect on the ' : : O
superconducting state of a material. (b) Examine the relationship between critical _
3. temperature and critical field, and determine the critical field of the material at 2 K using CO-2 L4 5
the given data.Critical temperature of 3.7 K in 0 magnetic field and a critical field of
0.0306 T at OK.
4 Explain the Chemical Vapour Deposition (CVD) method for the fabrication of Carbon co3 i
- Nanotubes and mention its applications, . ' ) i
5. Explain the main components of laser along with its functioning. CO-4 LS 5 \
6 Interpret the significance of Intramodal dispersion and explain the different types that
affect signal transmission in optical fibers. . co+4 LS . >
SECTION C 20
7. Derive London Equations for superconductors using Maxwell's equation, CO-2 L3 10 —]
8. AppI)./ the concept of the Schrédinger equation to classify its forms and simplify the
steps involved in deriving the time-dependent wave equation. co-3 L3 10




