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PHYSICS — GENERAL
Paper : DSE-B-1

(Digital Electronics)

Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.

õ∂±ôLø˘ø‡Ó¬ ¸—‡…±&ø˘ ¬Û”Ì«˜±Ú øÚÀ«˙fl¬/

1 Ú— √õ∂ùü ’±ıø˙…fl¬ ¤ı— ı±øfl¬ õ∂ùü&ø˘ ŒÔÀfl¬ Œ˚-Œfl¬±ÀÚ± 4øÈ¬√õ∂Àùüı˛ Î¬◊Mı˛ ±›/

1/ Œ˚-Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› – 2×5

ïfl¬ó øÎ¬ ˜ı˛·…±ÀÚı˛ Î¬◊¬Û¬Û±…&ø˘ Œ˘À‡±/

ï‡ó Œ‡±› Œ˚ A B C ABC ABC ABC ABC⊕ ⊕ = + + + /

ï·ó POS ¤ı— SOP fl¬œ∑

ï‚ó ¸˜ı±˚˛ øˆ¬øMfl¬ ≈̊øMê › Sê˜±|˚˛œ øˆ¬øMfl¬ ≈̊øMê õ∂fl¬ı˛ÀÌı˛ ıÓ«¬Úœı˛ ˜ÀÒ… ¬Û±Ô«fl¬… fl¬Àı˛±/

ï„ó ¤ÚÀfl¬±Î¬±ı˛ fl¬±Àfl¬ ıÀ˘∑

ï‰¬ó J-K øÙv¬¬ÛÙv¬¬Û-¤ı˛ ¸Ó¬… ¸±ı˛øÌ Œ˘À‡±/

ïÂó Œı˛øÊà¬±ı˛ fl¬œ∑ ¤øÈ¬ı˛ ı…ı˝±ı˛ øıı‘Ó¬ fl¬Àı˛±/

Œ˚-Œfl¬±ÀÚ± ¬4øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›/

2/ ’…±Ú±˘· › øÎ¬øÊÈ¬±˘ ıÓ«¬Úœı˛ ”̃̆ ·Ó¬ ¬Û±Ô«fl¬…&ø˘ Œ˘À‡±/ Œ˚-Œfl¬±ÀÚ± ¤fl¬ Òı˛ÀÚı˛ ¸±ı«ÊÚœÚ Œ·È¬ ı…ı˝±ı˛ fl¬Àı˛ AND, OR
¤ı— NOT Œ·È¬ õ∂dÓ¬ fl¬ı˛±ı˛ ÊÚ… õ∂À˚˛±ÊÚœ˚˛ ıÓ«¬Úœ ¤“Àfl¬ Œ‡±›/ XOR Œ·ÀÈ¬ı˛ ¸Ó¬… ¸±ı˛øÌøÈ¬ Œ˘À‡±/

2+ï2+2+2ó+2

3/ õ∂M øZfl¬ ¸—‡…±ı˛ Œ˚±·Ù¬˘øÈ¬ øÚÒ«±ı˛Ì fl¬Àı˛± –

11111 + 1011 + 101 + 10 + 1

¤˝◊ Œ˚±·Ù¬À˘ı˛ Ó≈¬˘… ˙ø˜fl¬ ¸—‡…±øÈ¬ fl¬œ∑

¸Ó¬… ¸±ı˛øÌ ·Í¬Ú fl¬Àı˛ øÚ•ßø˘ø‡Ó¬ ı≈̆ œ˚˛ ’Àˆ¬&ø˘ ˚±‰¬±˝◊ fl¬Àı˛± –

(i) (A + B) (B + C) (C + A) = AB + BC + CA

(ii) ( ) ( ) ( )  A B A B A C AC+ + + = ï3+1ó+ï3+3ó
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4/ ïfl¬ó K-˜…±¬Û ı…ı˝±ı˛ fl¬Àı˛ øÚ•ßø˘ø‡Ó¬ ¸Ó¬… ¸±ı˛øÌøÈ¬ ¸ı˛˘ fl¬Àı˛± – 5

A B C Y

0 0 0 1

0 0 1 X

0 1 0 1

0 1 1 X

1 0 0 0

1 0 1 X

1 1 0 1

1 1 1 0

ï‡ó K-˜…±À¬Ûı˛ ¸±˝±À˚… øÚ•ßø˘ø‡Ó¬ ı≈̆ œ˚˛ ’À¬Ûé¬fl¬øÈ¬ ¸ı˛˘ fl¬Àı˛± – 5

( , , ) (2,3,4,5,7,8,10,13,15)F A B C m=∑

5/ ïfl¬ó ˜±øå¬Àõ≠'±ı˛ fl¬œ∑ ¤fl¬øÈ¬ 4†1 ˜±øå¬Àõ≠'±Àı˛ı˛ ¸Ó¬… ¸±ı˛øÌ, ı≈˘œ˚˛ ¸˜œfl¬ı˛Ì Œ˘À‡± ¤ı— ıÓ«¬Úœı˛ ø‰¬S ’“±Àfl¬±/ ï1+2+1+3ó

ï‡¬ó ¤fl¬øÈ¬ 2†1 ˜±øå¬Àõ≠'±Àı˛ı˛ ı≈˘œ˚˛ ¸˜œfl¬ı˛Ì Œ˘À‡±/ ¤øÈ¬ ı…ı˝±ı˛ fl¬Àı˛ NOT Œ·È¬ ΔÓ¬øı˛ fl¬Àı˛±/ ï1+2ó

6/ flv¬fl¬¸˝ R-S øÙv¬¬ÛÙv¬¬Û-¤ı˛ ıÓ«¬Úœ ø‰¬S ’“±Àfl¬± ¤ı— ¤ı˛ ¸Ó¬… ¸±ı˛øÌ Œ˘À‡±/ øõ∂À¸È¬ › øflv¬˚˛±ı˛ ı…ı˝±ı˛ fl¬ı˛À˘ ¬Ûøı˛ıøÓ«¬Ó¬

R-S øÙv¬¬ÛÙv¬À¬Ûı˛ ıÓ«¬Úœ ø‰¬SøÈ¬ ±›/ ëŒı˛¸ ’…±ı˛±Î¬◊`¬í ˙Ó«¬øÈ¬ fl¬œ∑ fl¬œˆ¬±Àı ¤ı˛ ŒÔÀfl¬ ¬Ûøı˛S±Ì ¬Û±›˚˛± ¸y¬ı∑

ï3+2ó+2+2+1

7/ ïfl¬ó 4-øıÈ¬ SISO ø˙Ùƒ¬È¬ Œı˛øÊà¬±ı˛ ıÓ«¬Úœı˛ ø‰¬S ’“±Àfl¬±/ 4

ï‡¬ó ¤fl¬øÈ¬ ˜Î¬-10 øı˛¬Û˘ fl¬±Î¬◊KÈ¬±ı˛ fl¬œˆ¬±Àı ΔÓ¬øı˛ fl¬ı˛Àı∑ ¤ı˛ fl¬±˚«õ∂Ì±˘œ ı…±‡…± fl¬Àı˛±/ ï4+2ó

[English Version]

The figures in the margin indicate full marks.

Answer Question No. 1 and any four from rest of the questions.

1. Answer any five questions: 2×5

(a) Write down De Morgan’s Theorems.

(b) Show that A B C ABC ABC ABC ABC⊕ ⊕ = + + +

(c) What are SOP and POS?

(d) Differentiate between combinational and sequential logic circuits.

(e) What is an encoder?

(f) Write truth table of J-K flip-flop.

(g) What is a register? What are the uses of register?
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Answer any four questions.

2. What is the basic difference between Analog and Digital circuits? Draw circuits to show the construction
of AND, OR and NOT gates using any one universal gate. Write down the truth table for the XOR gate.

2+(2+2+2)+2

3. Perform the following binary addition:

11111 + 1011 + 101 + 10 + 1

What is the decimal equivalent of the obtained sum?

Verify the Boolean identities by constructing truth tables:

(i) (A + B) (B + C) (C + A) = AB + BC + CA

(ii) ( ) ( ) ( )  A B A B A C AC+ + + = (3+1)+(3+3)

4. (a) Simplify the truth table using K-map: 5

A B C Y

0 0 0 1

0 0 1 X

0 1 0 1

0 1 1 X

1 0 0 0

1 0 1 X

1 1 0 1

1 1 1 0

(b) Minimize the following Boolean function using K-map: 5

( , , ) (2,3,4,5,7,8,10,13,15)F A B C m=∑

5. (a) What is multiplexer? Write the truth table, Boolean expression and draw the circuit of a 4:1 MUX.
1+2+1+3

(b) Write the Boolean expression for 2:1 MUX. Hence obtain a NOT gate using a 2:1 MUX. 1+2

6. Draw the diagram of a clocked R-S flip-flop and provide its truth table. Also draw the circuit diagram
of an R-S flip-flop with preset and clear input. What do you mean by the ‘race around condition’? How
can it be overcome? (3+2)+2+2+1

7. (a) Draw a 4-bit SISO shift register circuit. 4

(b) Realise a Mod-10 ripple counter and explain its operation. 4+2


