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SARDAR PATEL UNIVERSITY
_ B.Se¢. Examination (Semester - 1)
Subject: Physics ~ Course: USO1CTHY02 . Title: Network Analysis, Optics and Lasér-
Date: 25-10-2018 (Thursday) Time: 02.00 PM TO 64.00 P.M. Total Marks: 70
Note: (i All the symbols have their usual meanings.

(i)  Figure at the right side of question indicates fall marks.

Q-1 Multiple Choice Questions (Atiempt All: Each of 1 mark) ' 10

(1)  TInanetwork with j=3 and b=6, number of independent node equations is
(a)2 )3 (©)9 (d)18

(2)  For two resistors connected in parallel, flowing of will be different.
(a) voltage (b) frequency (¢) carrent (d) amplitude

3) is the most elementary form of the loop which cannot be further divided.
() branch (b) loop (c) tree (d) mesh

(4  Wien bridge is used to measure unknown ,

_ (a) resistance  (b) inductance (¢) frequency {d) capacitance

(5)  Maxwell bridge is suitable for Q in the range "

i (a)1<Q<10 (1M0.1<Q<10 (©)1<Q<100 (d)Q>10

(6)  Capacitor offers ' resistance to de current.
(a) zero {b) infinite (c)low () very low

N is not an optical process.
(a) polarization (b) gravifation (¢) interference (d) refract:on

(8)  Circular fringes obtains in Michelson interferometer if images M; and M; are
(a) parallel (b) crossed {c) overlapping (d) perpendicular

9) is one of the properties of a LASER. ' '
(a) low intensity (b) highest coherence - (c) illusion (d) low directionality

(10) By is the Einstein’s coefficient for emission of radiation.

~ (a) spontaneous (b) pumping (¢) zero (d) stimulated
Q-2 Answer any TEN in short (Each of 2 marks) 20

(1)  Give the statement of Thevenin’s theorem.

(2)  Define node and junction.

(3)  Differentiate between loop and mesh of a network.
(4)  Draw thelabeled circuit of a Schering bridge.

(5)  Enlist the limitations of a Maxwell bridge.

(6)  Write two conditions for balancing of ac bridge.
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Q-3

Q-4

Q-5

Q-6

Q-6

Write the applications of Michelson interferometer.

Along with the figure explain Rayleigh’s criterion for resolution.

Write the formula only for resolving power of Telescope, Microscope, Prism, grating,
Explain with diagram: spontaneous emission and stimulated emission.

Write a short note on population inversion.

State four applications of LASER in field of medical science,

(a) Draw two mesh network and obtain necessary mesh equations for its analysis,
{(b) Write statement and explain voltage divider theorem.
OR
(a) Draw one node pair network and obtain necessary node equation for its analysis.
(b) Write statement and explain superposition theorem.
(a) Obtain Thevenin equivalent circuit of 2 wheatstone bridge. Derive expression for I,
(b) Enlist the limitations of a Wheatstone bridge.
OR
(a) Derive the equation to find out value of unimown inductance by Maxwell bridge.
(b) Derive balance condition for de bridge.
(a) Write the principle, construction, working and uses of Michelson interferometer.
(b) When the movable mirror of Michelson interferometer moved a distance of 3x10% m,
how many fringes will be d_i_gp]aced? rI_‘ake A= 6000 A,
OR
(2) Giving neat diagram derive the equation for resolving power of a tel’escope;
(b) Two distant stars subtend an angle of 4,85x10°° radian at the objective of telescope.
Find out the diameter of the objective required‘to resolve sfars. Take l_,.= 6000 A
Write a note on CO; laser. Diseuss its various features.
OR

Write a note on Nd:YAG laser. Discuss its various features.
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