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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 ) 

B . E . / B. T e c h / B. A r c h (Full Time) - END S E M E S T E R EXAMINATIONS, NOV / D E C 2023 

B I O M E D I C A L E N G I N E E R I N G 
V I S e m e s t e r 

BM5602 & Radio logica l E q u i p m e n t 

T i m e : 3hrs 

(Regulat ion 2 0 1 9 ) 

Max.Marks : 100 

C O 1 D i s c u s s the principle and working of var ious radiography equipment. 

C O 2 Exp la in the tomography concept and image reconstruction techn iques. 
C O 3 Descr ibe the bas i c principle and working of Magnetic resonance imaging technique. 
C O 4 Exp la in the concept of nuclear imaging techniques and radiation detectors. 
C O S Demonstrate the effects of radiation, radiation safety and the principfe of Radio therapy 

techniques. 
B L - B loom's Taxonomy L e v e l s 
( L I - Remember ing, L2 - Understanding, L 3 - Applying, L4 - Analys ing, L 5 - Evaluat ing, L6 - Creat ing) 

P A R T - A (10 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 Distinguish between Hard and Soft X - r a y s . 2 1 L2 
2 How does a latent image is formed in P S P s ? 2 1 L2 
3 A multi-detector C T s c a n n e r has a detector ar ray with 128 

detectors, and e a c h detector m e a s u r e s O.S mm in width. Ca lcu la te 
the total coverage of the detector ar ray in mil l imeters 

2 2 L 3 

4 Es t imate the attenuation coefficient of unknown t i ssue when the C T 
number is 70HU. ( iJ.watpr - 0 -18) 

2 2 L 3 

S Determine the Larmor f requency of hydrogen nuclei p laced in a 3 T 
MRI scanner . 

2 3 L 3 

6 Exp la in k -Space . 2 3 L2 
7 T h e half-life of a radiopharmaceut ica l is 6 hours. If a patient is 

injected with 10 mC i of the radiopharmaceut ical , how much activity 
will remain after 24 hours? 

2 4 L 3 

8 Exp la in the s igni f icance of pulse height Ana lyzer in Anger c a m e r a . 2 4 L 2 
9 Exp la in l inear accelerator . 2 5 L2 
10 Write notes on I M R T . 2 5 L2 

P A R T - 8 ( 5 x 1 3 = 65 M a r k s ) 

Q. No Q u e s t i o n s Marks C O B L 

11 (a) Exp la in in detail the var ious detector technologies of Digital 
Radiography. 

13 1 L 2 

O R 
11 (b) With neat ske tches explain the principle of production of X - r a y s in 

X - r a y tube 
13 1 L 2 

1 2 ( a ) Compare and contrast the key features of first to the latest-
generat ion C T s c a n n e r s . How have the advancements in 
technology has led to improved image quality and reduced 
radiation d o s e ? 

13 2 L4 



• O R • 
1 2 ( b ) Compare and contrast the filtered back projection ( F B P ) and 

iterative reconstruction C T reconstruction algorithms. How do 
these algorithms differ in terms of image quality, computational 
demands , and potential ar t i facts? 

13 2 L4 

1 3 ( a ) Compare and contrast the character is t ics of T 1 and T 2 weighted 
images in M R I . How do these di f ferences impact the visual izat ion 
of different t i s s u e s ? 

13 

3 L4 

O R 
1 3 ( b ) Compare and contrast the roles of gradient magnet ic coi ls, R F 

coi ls, and shim coils in M R I . How do these components contribute 
to image quality and diagnostic a c c u r a c y ? 

13 3 L4 

1 4 ( a ) With neat ske tches , give a detai led descript ion of the construction 
and working of G a m m a C a m e r a . 

13 4 L 2 

O R 
1 4 ( b ) Exp la in the principle of S P E C T and P E T in detail. 13 4 L2 
1 5 ( a ) Descr ibe the construction and working principle of any three 

types of dos imeters in detail. 
13 5 L2 

O R 
1 5 ( b ) Write short notes on 

(i) I C R P 6 5 L2 

(ii) A E R B 7 5 L2 

P A R T - 0 ( 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. Ana lyze the var ious key technological advancemen ts in D S A t h a t 

has led to the enhanced visual izat ion of vascu la r s t ruc tures? 
15 1 L4 


