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1A. 

Mr. X left an experiment at the end, which involves determining a metabolite in body 

fluid using biosensor. Mr. Y continued the detection, but he was not aware of the 

fluorophore used by X. Which one do you suggest among LED and Laser diode in 

this experiment. Justify your answer with respect to their working principle. 

2 

1B. 

If you are asked to select either photovoltaic diode or photoconductive diode, which 

one would you choose to measure light. Why? When do you prefer to use the other 

one? Justify your answer with respect to their working principle. 

3 

1C. 

Design an antibody-based biosensor to detect the antigens in a serum sample. 

Describe the role of essential components and the order in which they should be 

connected. 

5 

2A. 

8 resistors, each having a resistance of 10 Ω, are arranged 

below. If current flows from P to R, find the total resistance. 
2 

2B. 

Choose the right type of bipolar junction transistor for each of these switching 

applications. Draw the correct transistor symbol inside each circle. Justify? 

3 
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2C. 

 

Calculate VC, VE, IC, IE, and IB for the following transistor 

circuit. The current gain β is 100. VBE is 0.67V, and is 

nearly constant for this transistor for a range of input 

voltage and current. (Hint: VBE = VB – VE) 

 

 

5 

3A. 

Nitrated derivative of cellulose 

(Nitrocellulose - NC) is substantially used 

for bio-sensing applications. The 

nitrocellulose substrates are functionalized 

either with proteins or carbohydrates. 

Based on this, fill the table given below. 

Molecule Molecular forces 

with NC substrate 

Protein  

Carbohydrate  

3 

3B. 

Manish developed biosensors using host-guest systems. However his colleague 

used other bio-conjugation techniques like electrostatic and covalent interactions for 

his biosensors and failed. Reason why?  

2 

3C. 

Fluorescence Resonance Energy Transfer (FRET) measures the distance and 

detect molecular interactions in a number of systems and has applications in biology 

and chemistry. Prabhu used Rhodamine 6G and an analog of Malachite Green as 

donor and acceptor respectively for studying protein conformation. Educate him 

about “R0” value and FRET to develop a sensor. 

5 

4A. 

Detail the underlying mechanism 

involved in the below given picture. 

 

 

 

 

 

 

4 

4B. Comment on the Reynold’s number in micro-fluidics & macro-fluidics. 3 
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4C. 
What is the importance of different shapes in gold nanoparticle and the method to 

characterize them 
3 

5A. 

A researcher working on 

developing point-of-care 

devices is having trouble 

with his fluorescence 

approach. Suggest the 

root cause of the problem 

and suggest him an 

alternative. 

 

Nature of 
problem 

Cause Action plan / 
Alternative 

   

2 

5B. 

A science student interested in developing cost effective paper-based analytical 

devices for targeting cardio-vascular biomarkers. To do so, creation of hydrophobic 

barriers or boundary is the quintessential step. Assist him to construct a biosensor in 

a step-wise manner using a flow chart. 

4 

5C. 
Construct a portable biosensor using ‘lab-on-drone” approach with the advantages & 

disadvantages of the any two transducers. 
4 

 


