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There are 4 (four) questions. Answer 3 (three) questions. Question No. 1 and Question No. 2 are
compulsory. Answer any 1 (one) question from Question No. 3 and Question No. 4. The symbols
have their usual meanings. Marks of cach question and corresponding COs and POs are written in the
brackets.

L. @) Describe the action potential and its different states with the roles of the ion channels 2
involved in the process. (o1,
POl
b) For a neuron the ion concentrations at t second are given s follows: 13
(o2,
[ Extracellular »02)
I 100 m}
S5mM_
190 m!
I [ES
190 m!
135 mt 155 m!
Determine the state of the action potential of the neuron bepreen b cd i peiod
by finding out the membrane pmenual Vet ach time
Given, Pa = 30%, Pu=40%, Gas Constant R = \;1 JmolK.
Faraday Constant F - 96500 C l and ienpertae s 35
2. @) Define any two instrumentation terms (performance metrics) of a sensor with proper 6
depiction (co1,
PO1)
b) Formulate the relation between Gauge Factor and Poisson’s ratio for a strain gauge 9
sensor (co1,
PO3)
€ Fora metal y = 0.3 and this metal is attached as a strain gauge in a bridge circuit. Due 10
10 apply of some strain. the bridge is unbalanced and the output voltage V. mV. (CO2.
15, initial resistance R = 100K and extemally applied voltage. Vex = 20 V. calculate:  PO2)

ii) Amount of strain applied on the strain gauge
iil) Determine whether the material is stretched or compressed
~The strainsinduced piezoresistive effect of the material car be ignared.

B *




i) Detine EPSP and IPSP
{i) Differentiate between Action Potential and Synaptic Potential

A capacitance sensor s added with a esistor of 80 M. Caleulate . the distance between
o parale pltes of the capacitor 5o that it only passes sound frequencies abote 75 Hz
“The height and width of the capacitor plates are | om and 1.5 cm respectively

Following chart shows the temperature difference between several junctions of
thermocouple and emf induced in those junctions
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i) Determine the emf induced in a junction with temperature difference of T1 & T4
i) Justify the answer with the appropriate thermocouple law

or,

Briefly desct f ysmography (PPG) lain how
it can be used in pulse OximeLer to Measure oxygen sawuration in blood

The frequency ranges of EMG signal varies from 50 t0 3000 Hz and for EEG signal i
varies between 0.1 to §0 Hz. Given, temperature T =27 C and Boltzmann's constant
K= 1.38310° 3 joules K

 Calculate the thermal noise present inside the bandwidih of EMG signal.

i) If the EMG signal power is 0.1 mW. what is the SNR of the EMG signal?

i) For the same signal power, determine which of the two abovementioned signal will
have higher SNR.

Give examples of any two kinds of noise reduction techniques and jusity ther working
principle.
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