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Answer all the 6 (six) questions below. I'hc distribution of marks and the CO-PO mapping are given
n brackets.

Ql, (a) Differentiate biomaterial from biological material and state the properties of an 1151

ideal biomatcrial. Classify of different types materials uscd as biomaterials and (COI, POI)
identify their pros and cons, and applications in various biomedical engineering

field

(b) I)iscuss thc application of biomatcrial in oral and cardiovascular systems. 1101

(COI, POI)

1121

(COI, POI)
Q2. (a) I)cfinc with examples the Ollhopcdic prostllcsi s. and orthosis. Make a shod note

on the fundamental considerations needed for the designers of OIThotic and

prosthetic devices. Analyze the following flgurc r 1 rig. 1) and provide a discussion
n the context of thc application of biomaterial in rehabilitation engineering.

l’oiynlcr socket

bile:aI bali ar,d ste nI

Figure 1

(b) Briefly describe the different compositions of blood. Mention the normal range

of blood pressure and identify different symptoms of high and low blood
pressures. Given that the stroke volume is 73 cm3 and the heart rate is 75 bpm,

calculate the cardinal output.

Q3. (a) Define tissue rcgcncration and the steps in tissue engineering process. Describe
with a schematic figure the clcctrospinning process for tissue engineering
scaffold

1131

(COI, POI)

[l01

(COI , POI)
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(b) Define the following computational modc is used for biological tissues basscd on
mathematical formulations: i) lumped mass nlodcls. ii) multi-bodY models and 111)

IInite clement (1.'10 models. 1)raw a flow chall and describe the development

phases ora 1;1: model

Draw a flow chan of generalized medical instrumentation SYstem and dcscribc all

the clcmcnt of the system .

Define accuracy. precision and bias. A sph>-gmoInanomctcr reads SYstollc

pressure as 1307 135> 1203 130, 125. Determine the accuracy: the precision and
the bias of the sphygmolnanomclcr

Briefly describe the physics and tcchnolo!1les used in ECG, liLiG) PCG! I':MCJ

(any three): write the full form. functions and applications on the bodY parts
Draw and identify normal and abnormal SIgnals by these instruments used fOI

diagnosis.

Describe ,my one invasive and one noninvasi\c blood pressurc mcasufcmcnt
techniques and their advantages and disadvantages. Draw relevant schematic

diagrams .

Classify medical imaging modalities. Give examples of each modality. Identify
the medical imaging technique of the foIII)wing imap,cs (/'lg- 2) that gcncFatc

mages as slices and show the anomalies in the brain tissues. I)cscribc the physics
of this imaging technique with necessary schematic figures, thc advantages and

disadvantages. and the limitations of using this technique) for diagnosis (if anY)-

1151

(COI. PO 1 )

Q4. (a)

(b)

1181

(C03, P05)

l71

(C03, P05)

Q5. (a)
j15 1

(C03. P05)

(b) [lo1

(C03, P05)

Q6. (a) 1151

(C03. P05)

Figure 2

Ultrasound imaging (sonographY) uses high-frequencY sound waves to view soft

tissucs such as muscles and internal organs. Briefly describe the working prlnclplc
and the advantages and disadvantages of this imaging technique. Identify the

names and discuss the purposes of the following three ultrasound images tFig- 3)-

(b) [lo1
(ec)3, P03)

A:Pi#

A

(C)
Figure 3

Page 2 of 2


