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SECTION _ A

(Answer all the questrons. Each carries 1 mark)

1. What is 2's complement? Give an exampie?

2. What do you mean by wave function?

3. What do you mean by the Binding energy of the nucleus?

4. What do you mean by L-S coupling scheme?

5. What led to quantum mechanics?

6 What is the decimal equivalent of 100'10?

7. What do you mean by rectification?

8. What is the nuclear decay constant?

P.T.O.



9. How is a n-p-n and p-n-p transistor is biased for normal opeEtion?

10. What do you mean by depletion region?

(10x1=10Marks)
sEcTtoN - I

(Answer any eight questions. Each carries 2 marks)

1 1. Plot and explain the blackbody radiation speclrum at two temperatures I, and I,
where I, > I, .

12. Explain the nuclear packing fraction.

13. Define Pauli's exclusion principle.

14. What do you mean by ripple factor and efriciency of a rectifier?

15. Differentiate between Zener diode and Avalanche breakdown.

16. ,What is j-j coupling scheme?

17 Explain the periodrc classrricatron of elements.

18. What is Bohr magneton? What is its significance?

l9 What are the inadequacies of classical theory?

20. What do you understand by Compton effect?

21. Draw the logical symbol of an AND gate and give its truth table .

22. Compare the CE and CB transistor conrigurations.

23. Why the NAND gate and NOR gate are called the universal gates?

24. Explain the need for biasing a transistor. What are the different methods of
biasing?

25. Explain the fundamental concepts of Plank's theory.

26. What is meant by 'activity' of the radioactive material? Mention the different units
of radroactivity.

(8x2=16Marks)
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SECTION _ C

(Answer any six questions. Each carries 4 marks)

27. lt 1OO.O g of a radioactive isotope that has a half life of 25 years, identify the
amount of that isotope that will remain afte l00 years?

28. Calculate lhe time required lor 10o/o of a sample of Thorium to disintegrate.
Assume the half life of thorium to be 1.4x1010 years.

29. The input signal given to a CE amplifier having a voltage gain of 150 is

4 =2cos(15f + 3r). What is the corresponding output signal?

30. In a common emitter amplifier, the load resistance of the output circuit is 800
times the resistance of the input circuit. lf cr = 0.99, calculate the voltage gain?

31. Calculate the de-Broglie wavelength of an electron moving with one fiffh of the
speed of light. Negleci relativistic effects. (h=6.63x 10-*J.s;c=3x10'm/s,
mass ofeleclron = 9x10 "kg)

32. A full-wave rectifler uses two diodes, the internal resistance of each diode may
be assumed constant at 20o.The transformer r.m.s. secondary voltage from
centre tap to each end of secondary is 50 V and load resistance is 980(). Find:
(a) the mean load current (b) the t.m.s. value of load currenl.

33. A half-wav€i rectifier is used to supply 50V d.c. to a resistive load of 800C,. The
diode has a resistance of 25 o . Calculate a.c. voltage required.

34. The applied input a.c. power to a half-wave rectifier is '100 watts. The d.c. output
power obtained is 40 watts. (a) What is the reclification efficiency?
(b) What happens to remaining 60 watts?

35. Convert the binary numbers (1010111) and (1110011) into (a) decimal
(b) hexadecimal equivalents

36. The wavelength of Hu line is 6563 AU. Find the value of Rydberg constant.

37. ln a transislor circuit, collector load is 4 kQ whereas quiescent current (zero
signal collector current) is 1 mA. (a) What is the operating point if,Vcc = 10 V?
(b) What will be the operating point if Rc = 5 ko ?

38. Convert ihe decimal number 1 10 into (a) octal and (b) hexadecimal

{6 x4= 24 lUlarks}
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SECTION - O

(Answer any two questions. Each carries 15 marks)

39. Explain about the Load line and O point of a transistor amplitier? Why do we
prefer the Q-point in the middle of the active region? Explain graphically the
operation of a transistor as an amplifier.

40. Deduce the time independent Schrodinger equation for a free particle.

41. Give an account of the Bohr model of the atom. Explain the origin of the spectral
lines of hydrogen on the basis of this theory.

42. Briefly explain about binding energy of a nucleus, the features of the binding
energy and the stabjlity of the nucleus.

43. State and explain the De-Morgan's theorems. Prove them by the method of
perfect induction illustrating the logical operations in a table.

44 Wilh a neat diagram explain the working of a half wave rectifier, its efficiency and
ripple factor.

(2 x 15 = 30 Marks)
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