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    ST. JOSEPH’S COLLEGE(AUTONOMOUS),BENGALURU.
B.Sc. Electronics - V SEMESTER

SEMESTER EXAMINATION: OCTOBER 2023

(Examination conducted in November/December 2023)

EL 5123: POWER ELECTRONICS AND NANOSCIENCE
                                            (For current batch students only)
Time:2 hrs                                                                                                            Max Marks:60

This paper contains THREE printed pages and THREE parts
PART A

ANSWER ALL QUESTIONS






               1X10=10
1) Identify the device that can be used to regulate voltage in an electrical system

     a) MOSFET 
b) Snubber circuit 
c) JFET 
d) Zener diode

2) Materials not used in LEDs

    a)Silicon carbide         b)GaAs 
            c)GaAsP            d)Si

3) Which of the following can work as a dual side wave clipping device 

    a) Diode 
b) triode 
c)Triac 
d) Zener diode

4) The ________ can conduct current in either direction and is turned on when a breakover 
     voltage is exceeded.

     a) SCR 
b) diac 
 c) SCS  
d) triac

 5) The bulk materials come under _______________ dimensional nanomaterials.
      a) Zero 
b) one

 c) two 

d) three

6) Which one of the following is an example for top-down approach?
     a) Ball milling technique

 
b) Sol-gel process 
     c) Both a and b 


            d) None of the above

7) What is the technique used  to synthesis carbon nanotubes?

     a) Chemical vapour deposition 

b) Laser ablation 
     c) Arc discharge 



d) all of the above

8) X-rays are generated by

    a) Coolidge tube 
b) Geiger counter 
c) Goniometer 
d) Rotameter

9) Which among the following microscopes use light as a source of illumination

     a)Stereo microscope 
b) SEM 
c) Electron microscope 
d) TEM

10) Choose the incorrect statement 

      a) SEM provides 3D image TEM provides 2D image

      b) SEM sample is coated with thin layer of gold

      c) SEM has higher resolution than TEM

      d) Scanning Electron Microscope is called SEM

PART B

ASNWER ANY FIVE 






                             6X5=30
11. Draw V-I characteristics of a TRIAC for all the 4 modes with necessary diagrams.
12. a) Describe how a photovoltaic cell generates electricity.
          b) Explain the principle of LCDs.                                                                          (4+2)

13. What is a Silicon Controlled Switch? Explain its construction, working and symbol.
14. Explain the Synthesis of Nanomaterials using Chemical Vapour Deposition 
          technique. 
15. What are semiconductor quantum dots? Discuss its properties and applications.
16. Write the schematic diagram of Scanning Electron Microscope and explain its 
           working.
17. With necessary diagram explain the steps involved in Spin coating. Mention 
         advantages and disadvantages of spin coating.
PART C

ASNWER ANY FIVE 







                 4X5=20
18. The circuit given below  uses two zener diodes, each rated at 15 V, 200 mA. If the circuit is connected to a 45-volt unregulated supply, determine :(i) The regulated output voltage (ii) The value of series resistance R. (Given : RL = 1kΩ)
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19. A solar cell (10cmx10cm) produces a voltage of 0.5V and current up to 2.5A. If the solar isolation is 800 W/m2, calculate the efficiency of the solar cell. Find the electrical energy generated in 1sec by 3000 such cells connected in a solar panel if 640J of solar energy is incident on 1m2 area in1 sec.
20. Find out the turn off voltage VBB and calculate the frequency of oscillation for an UJT. Given : RE=1kΩ, Iv=5mA, R = 10k Ω, C = 0.1µF and ᶯ =0.65.
21. SCR half-wave rectifier has a forward breakdown voltage of 150 V when a gate current of 1 mA flows in the gate circuit. If a sinusoidal voltage of 400 V peak is applied, find: (i) firing angle (ii) average output voltage (iii) average current for a load resistance of 200Ω (iv) power output.
Assume that the gate current is 1mA throughout and the forward breakdown voltage is more than 400 V when Ig = 1 mA.
22. An SCR full-wave rectifier supplies to a load of 100 Ω. If the peak a.c. voltage between centre tap and one end of secondary is 200V, find (i) d.c. output voltage and (ii) load current for a firing angle of 60°.

23. a) What is the surface area to volume ratio of nanoparticle for the given nanostructure?

b) What will happen total volume and total surface area of the cube split into eight equally sized cubes? The sides of big cube is 2cm, the small cube side is 1cm.
24. a) Calculate the diameter of the carbon nanotube using given integer numbers 
     a) (3, 0), b) (4, 2). 
b) Find out the crystallite size from the given XRD data’s? 2theata=31.8 degree, FWHM=0.5, λ=0.15418nm.
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