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e required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.

Answer question no. 1 and any four questions from the rest.
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Answer any five questions :
(a) Convert the given binary number into equivalent decimal number : (110011.11),.

(b) Convert the decimal number (257.5),, into octal equivalent.
(c) Subtract (1111.001), from (10011.11), and write its decimal equivalent.

(d) Simplify the expression : ABC + ABC + ABC + ABC .

(¢) Write De Morgan’s theorems.

(f) What is an encoder?
(2) Draw the circuit diagram of XOR gate using NAND gate.
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What is an equality detector?
Draw the circuit diagram of a two input equality detector and write its truth table.
Write down the truth table of an half adder and draw the circuit diagram using NAND gates.

Using any one type of the universal gates construct the basic gates. 1+(2+1)+H(1+2)+3

Express the function f(x,y,z) =Z(0,1,3,4,6) as Karnaugh map and simplify it.

Write the truth table of full adder. Write the Boolean expressions of the outputs and simplify them.
Draw the circuit diagram from the simplified expressions.

Prove that : E+2+AB=O, (2+1)H(1+2+2)+2

What do you mean by BCD system?

Write the advantages and disadvantages of integrated circuit (IC) over discrete component circuit.

What is a multiplexer? Draw a 4 : 1 multiplexer circuit, write the Boolean equation and truth table.
1+(2+2)+(142+1+1)

What is the difference between ‘latch’ and flip-flop’?

Draw the circuit diagram of a clocked S-R flip-flop and explain its working principle with the truth
table.

Explain the importance of ‘preset’ and ‘clear’ in sequential circuit.

Explain ‘race around condition’. 2+4+2+2

What is a Register?

Draw the diagram of a 4-bit serial in serial out (SISO) shift register using D flip-flop and explain
its working principle.

How many clock pulses are required to get the data at the output of a 4-bit PIPO shift register?

What is trigger? Mention the types of triggers. 2+H2+3)+1+(1+1)

Define ‘counter’ in digital system.
Write the difference between synchronous and asynchronous counter.

Write the applications of counter.

Draw the circuit diagram of Decade counter. Draw the corresponding timing diagram of clock and
outputs, 2+242+(2+2)

Please Turn Over



| @mwmmu(mm@ (4)
= s Paper : DSE-B-2
s LT | Nuclear and Particle Physics |
Full Marks : 65

Candidates are required to give their answers in their own words
: as far as practicable.
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article X in reaction — 40'°(\H2, | H})X.
symbols of all leptons and anti-leptons.

Group - B
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schematic diagram, describe the construction and working of a semiconductor detector.
1 m :ﬂm? 4+l

‘you mean by synchrotron and synchrocyclotron? 243

neutron = 1.00898 u
deuteron = 2.01471 u 243

2+2+1

Group - C
Answer any four questions.
teristics of nuclear force.

\ ere N is the neutron number and Z is the atomic number. Briefly explain

gen atom and the neutron are 1.008142 » and 1.008982 u respectively.
rgy and packing fraction of 8016 nucleus, where mass of ¢0'® nucleus
3+3+3+1)

the ﬁmcesses occurs when y-rays passes through the matter.
(2+2)+2+4

hypothesis with example. (2+2)+2+4
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‘accelerate protons.

is 1000 per minute?

10. (a) What is cyclotron? A cyclotron has maximum radius of 0.5 m and it operates in a magnetic field
of L5 T. Find (i) the frequency of applied voltage, (ii) maximum kinetic energy if it is used to

(2+4)+2+2

\ G.M. Counter has a dead time of 200 ps. What is the true counting rate when observed counting

3+3+242

(4+1)+(4+1)




