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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 
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B I O M E D I C A L E N G I N E E R I N G 
VII S e m e s t e r 

BM5012 & M E D I C A L O P T I C S 
(Regulat ions 2 0 1 9 ) 

T i m e : 3hrs Max.Marks : 100 

C O 1 Comprehend and appreciate the s igni f icance and role of this cou rse in the present 
contemporary world. 

0 0 2 Demonst ra te knowledge of the fundamenta ls of optical propert ies of t i s sues . 
0 0 3 Descr ibe surg ica l appl icat ions of laser . 

0 0 4 Descr ibe photonics and its therapeut ic applications. 

0 0 5 Apply the concepts of laser and light to understand the lase r safe ty procedures. 

B L - B loom's Taxonomy L e v e l s 
(L1 - Remember ing , L 2 - Understanding, L 3 - Applying, L4 - Analys ing, L 5 - Evaluat ing, L 6 - Creating) 

P A R T - A ( 1 0 x 2 = 20 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No Q u e s t i o n s Marks C O B L 
1 List the character is t ics of L A S E R light. 2 1 L1 
2 Def ine polarizer. S ta te its need . 2 1 L2 
3 A fiber h a s refract ive index of 1.4 for the core and 1.2 for the 

cladding. Ca lcu la te the crit ical angle. 
2 2 L 3 

4 T h e aortic wal l h a s an absorpt ion coefficient of 2.3 cm"^ and a 
scatter ing coeff icient of 340 cm"^ at 612nm. Ca lcu la te the optical 
albedo of the t i ssue and what does the result s igni fy? 

2 2 L 3 

5 Differentiate L A S I K and L A S E K procedures. 2 3 L 2 
6 List the character is t ics of N d : Y A G L a s e r s . Mention any two of its 

biomedical appl icat ions. 
2 3 L I 

7 Differentiate t ime domain and f requency domain O C T methods. 2 1 L2 
8 What is the principle of L I F imaging? 2 1 L I 
9 List the L A S E R safe ty Haza rd c lassi f icat ions with an examp le for 

e a c h . . , . 
2 5 L 2 

10 Def ine phototherapy. List its appl icat ions in the field of 
dermatology. ... - ~: , 

2 4 L I . 

P A R T - B (5 X 13 = 6 5 M a r k s ) 

Q. No Q u e s t i o n s Marks C O B L 
1 1 ( a ) (i) Exp la in the construct ion and the var ious p rocesses of las ing 

mechan i sm with neat il lustration. 
13 1 L 2 

O R 
11 (b) (i) Exp la in f l uo rescence and phosphorescence phenomena using 

Jab lonsk i d iagrams. 
7 1 L 2 

(ii) What a re optical t w e e z e r s ? Exp la in its principle of operation with 
neat il lustration. 

6 1 L 2 



1 2 ( a ) (i) Demonstrate in detail the var ious thermal interaction m e c h a n i s m s 
of laser light with t issue. 

13 2 L 3 

O R 
1 2 ( b ) (i) Br ief how absorpt ion phenomenon inf luences the interaction of 

light energy with biological t i ssues using n e c e s s a r y equat ions. 
7 2 L 3 

(ii) Compare the three types of source-detector measuremen t 
s c h e m e s employed in a spect roscopic instrument. 

6 2 L 3 

1 3 ( a ) (i) Descr ibe lase r t i ssue welding. Exp la in its mechan ism and types in 
detail with neat illustration. 

13 3 L 2 

O R 
1 3 ( b ) (i) What a re the L A S E R s used for treating dental hard t issue 

problems. Br ief an application using one of them. 
7 3 L 2 

(ii) Demonstrate the application of L A S E R in the treatment of any 
one retinal disorder. 

6 3 L 2 

1 4 ( a ) (i) Exp la in the principle and working of Optical coherence 
tomography. Br ief any one application. 

13 1 L 2 

O R 
1 4 ( b ) (i) Exp la in the set-up of a holographic sys tem with neat il lustration. 7 1 L2 

(ii) With n e c e s s a r y equat ions, descr ibe L A S E R speck le contrast 
imaging. 

6 1 L2 

1 5 ( a ) (i) Exp la in the principle and mechan ism of P D T . D i s c u s s an 
oncological and non-oncological application. 

13 4 L1 

O R 
1 5 ( b ) (i) E luc idate the m e c h a n i s m of Low-Leve l L a s e r Therapy . D i s c u s s 

any two appl icat ions. 
13 4 L I 

P A R T - C ( 1 X 15 = 15 M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No Q u e s t i o n s Marks C O B L 
16. (i) Des ign a photonic instrument for a biomedical application with the 

detai led explanat ion of its every single block with an example . 
15 1 L 3 


