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COURSE CODE (CREDITS): 18B11PH112 (04) MAX. MARKS: 35
COURSE NAME: Basic Engineering Physics-I

COURSE: INSTRUCTORS Dr. Raglm Raj Smgh . MAX. TIME! i Jg@g
Note: (a)All quest:ons are compulsory : . g_vsﬁ

(b)Markv are indicated against each ‘question. in square brackets. s
(c) The. candrdate is allowed to make Suztable numeric assumpt:on.s wherever requiredi foF
problems - L I — : S e ¥
€O 1, Marks: 2]
[CO: 2, Marks: 2]

Q.1.(a) Differéntiate between spo_ntaneous and stimulated emission.
() Discuss construction and working of Ruby laser.
@a}?f

Q.2. (a) What are the mam types of 0pt1ca1 fibers on the basis i’@%& - [CO:2, Marks:4]
() Matenal - s P - IO
- (ii) Number of modes; and-
(111) Refractive. index profile

tlcal fibers. Discuss any one. type in deta1l
[CO:3, Marks 3]
0pt1ca1 ﬁbers‘? What are its types‘? Discuss -
: S [co 3, Marks: 3]

Q.3.(a)What are the basic attenuatio_n mechanisigs4

(b) What do you understand by'd1 pet;
Intermodal delay w1th the help of diggrain,

Q4. (a) W_hy :do we .need differ nt ma rlals in b1omed1cal ﬁeld What are’ the main types of materlals
used as biomaterials, also 6{:1 Sthe characteristics of each type. © [CO:4, Marks: 3]
e <

&

(b) Discuss in %;o%‘ -
(a) 'To sbydnd Biocompatibility

ﬁp gper efice on anatomical sites of 1mplantat1on
ustnal mvolvement and Ethlcs

&

Q.5. §b e@t efollowmg' : - o {CO: S,Totall\larks: 15]

[CO: 4, Marks: 3 x 1= 3]

(a) Calculate the divergence of light beam issuing out by He-Ne laser which produces spot dlameters
of 4 mm and 6 mm at 1 m and 2 m distances respectively. [Matks: 1.5]

(b) Calculate the relative population of the energy levels N, and N, at 300 , A= 600 nm. [Marks: 1.5]
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(¢) A laser beam has a power of 50 mW. It has an aperture of 5 x 10-3 and wavelength 7000 A, The

beam is focused with a lens of focal length of 0.2 m. Calculate the areal spread and intensity of image.
[Marks: 1.5]

(d) An optical fibre has the core refractive index n,= 1.36 and the relative difference in index A=
0.025. Find the (i) Refractive index of cladding; (ii) Numerical aperture (iii) Acceptance angle

[Marks: 1.5]
(e) Calculate the number of modes at 830 nm in a GI fibre having a parabolic index profile and core
radius of 25 pm with core and cladding indices 1.50 and 1.48, respectively. How does this compare to
an S fibre, [Marks: 3]

(f) An SI fibre has core and cladding refractive indices as 1.466 and 1.460, respectively. Calculate the
maximum radius allowed for the fibre, if it is supporting only one mode at a wavelength of 1200 nm.
Also, calculate the numerical aperture, the critical angle. [Marks: 3]

(g)An optical fibre of length 150 m has input power of 10 uW., calculate the loss in dB/m. Marks: 2]

(h)How much will a light pulse spread after travelling along 6 km of an SI fibre, whose numerical
aperture is 0.280 and n=1.48? _ _ [Marks: 1]
®
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