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PHYSICS

Course ID : 52410 Course Code : SP/PHS/504/SEC-3

Course Title: Electrical Circuits and Network Skills
Time:  2 Hours Full Marks: 40

The figures in the margin indicate full marks.

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

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

Group-A

1. Answer any five questions: 2×5=10

Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What do you mean by resistivity of a conductor? Mention the unit of resistivity.

Œfl¬±ÀÚ± ¬Ûøı˛ı±˝œı˛ Œı˛±Ò±Ç¬ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ Œı˛±Ò±ÀÇ¬ı˛ ¤fl¬fl¬ Î¬◊À{°‡ fl¬Àı˛±/

(b) While a capacitor still connected to a power source what will be the potential difference
between the plates when the spacing between them is halved?

Ó¬øh¬» Î¬◊»¸˚≈Mê ’ı¶ö±˚˛ ˚ø Œfl¬±ÀÚ± Ò±ı˛Àfl¬ı˛ ¬Û±Ó¬ZÀ˚˛ı˛ ”ı˛Q ’ÀÒ«fl¬ fl¬ı˛± ˝˚˛ Ó¬±˝À˘ ¬Û±Ó¬ZÀ˚˛ı˛ ˜ÀÒ… øıˆ¬ı
õ∂Àˆ¬Àı˛ ˜±Ú fl¬Ó¬ ˝Àı∑

(c) What do you mean by active and passive circuits?

¸øSê˚˛ › øÚø¶ç¬˚˛ ıÓ«¬Úœ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(d) Why the internal barrier developed in a pn junction diode does not send any current in
the external circuit?

pn ¸—À˚±· Î¬±À˚˛±ÀÎ¬ ¸‘©Ü ’±ˆ¬…ôLı˛œÌ ı±Ò± øıˆ¬ı Œfl¬Ú ıø˝¶ö– ıÓ«¬ÚœÀÓ¬ Ó¬øh¬» õ∂ı±˝ ¬Û±Í¬±ÀÓ¬ ¬Û±Àı˛ Ú±∑

(e) What do you mean by back emf in relation to a d.c. motor?

¤fl¬øÈ¬ Œ˜±È¬Àı˛ı˛ Œé¬ÀS ëøıèX¬ Ó¬øh¬B‰¬±˘fl¬ ı˘í ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(f) What do you mean by Wattless current?

é¬˜Ó¬±˝œÚ Ó¬øh¬» õ∂ı±˝ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(g) What is the relation between fusing current and diameter of a wire?

Œfl¬±ÀÚ± ¬Ûøı˛ı±˝œı˛ Œé¬ÀS øÙ¬Î¬◊Ê õ∂ı±À˝ı˛ ¸Àº Ó¬±ı˛ ı…±À¸ı˛ ¸•Ûfl«¬ fl¬œ∑

(h) What is meant by forward and reverse biasing of a semiconductor diode?

¤fl¬øÈ¬ ’Ò«¬Ûøı˛ı±˝œ Î¬±À˚˛±ÀÎ¬ı˛ ¸•ú≈‡ıÓ¬π ¤ı— øı¬Ûı˛œÓ¬ ı±˚˛±¸ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑
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Group-B

Answer any four questions: 5×4=20

Œ˚ Œfl¬±ÀÚ± ¬‰¬±ı˛øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

2. Define Ohm’s law. What are ohmic and non ohmic conductors? Establish Ohm’s law on the

basis of electron drift velocity in a conductor. 1+2+2=5

›˝À˜ı˛ ¸”S øıı‘Ó¬ fl¬Àı˛±/ ›˝˜œ˚˛ ¤ı— ’›˝˜œ˚˛ ¬Ûøı˛ı±˝œ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ Œfl¬±ÀÚ± ¬Ûøı˛ı±˝œı˛ ’Ú≈õ∂ı±˝ ŒıÀ·ı˛
¸±À¬ÛÀé¬ ›˝À˜ı˛ ¸”SøÈ¬ õ∂øÓ¬á¬± fl¬Àı˛±/

3. What do you mean by equivalent resistance? Find the equivalent resistance of the given circuit
between (i) A and B and (ii) C and D. 1+2+2=5

Ó≈¬˘… Œı˛±Ò ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ √õ∂M ıÓ«¬ÚœøÈ¬ı˛ (i) A ¤ı— B › (ii) C ¤ı— D ¤ı˛ ˜ÀÒ… Ó≈¬˘… Œı˛±Ò øÚÌ«˚˛ fl¬Àı˛±/

4. How a galvanometer can be converted into an ammeter and a voltmeter? Draw the necessary

circuit diagrams. 3+2=5

¤fl¬øÈ¬ ·…±˘ˆ¬±ÀÚ±ø˜È¬±ı˛Àfl¬ fl¬œˆ¬±Àı ’…±˜ø˜È¬±ı˛ ¤ı— Œˆ¬±å¬ø˜È¬±Àı˛ ı˛+¬Û±ôLøı˛Ó¬ fl¬ı˛± ˚±˚˛∑ õ∂À˚˛±ÊÚœ˚˛ ıÓ«¬Úœ&ø˘
’Ç¬Ú fl¬Àı˛±/

5. What is a dc motor? Describe with a circuit diagram the functioning of a dc motor. 1+4=5

dc Œ˜±È¬ı˛ fl¬œ∑ ø‰¬S¸˝ ¤fl¬øÈ¬ dc Œ˜±È¬Àı˛ı˛ fl¬±˚«õ∂Ì±˘œ ı…±‡…± fl¬Àı˛±/

6. State Kirchoff’s laws. Applying Kirchoff’s laws determine the current flowing through 1

resistance in the following circuit. 2+3=5

øfl¬¸«ÀÙ¬ı˛ ̧ ”S&ø˘ øıı‘Ó¬ fl¬Àı˛±/ øÚÀ•ß õ∂ø˙«Ó¬ ıÓ«¬ÚœÀÓ¬ øfl¬¸«ÀÙ¬ı˛ ̧ ”S õ∂À˚˛±· fl¬Àı˛ 1Œı˛±ÀÒı˛ ̃ ÀÒ… Ó¬øh¬» õ∂ı±˝˜±S±
øÚÌ«˚˛ fl¬Àı˛±/

7. How does a deplaction layer form in a semiconductor diode? How does the width of tis region
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change when the diode is forward and reverse biased? What is Zener Breakdown? 2+1+2=5

’Ò«¬Ûøı˛ı±˝œ Î¬±À˚˛±Î¬ fl¬œˆ¬±Àı øÚ–À˙ø¯Ó¬ ’=¬˘ ·øÍ¬Ó¬ ˝˚˛∑ Î¬±À˚˛±ÀÎ¬ı˛ ¸•ú≈‡ıÓ¬π ¤ı— øı¬Ûı˛œÓ¬ ı±˚˛±À¸ı˛ Œé¬ÀS
¤˝◊ ’=¬À˘ı˛ ŒıÒ fl¬œˆ¬±Àı ¬Ûøı˛ıøÓ«¬Ó¬ ˝˚˛∑

Group-C

Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

8. What is a transformer? Describe with a neatly labelled circuit diagram the principle of action

of a transformer. Enumerate different types of losses in a practical transformer. How are these

losses reduced? 1+4+2+3=10

C±kÙ¬˜«±ı˛ fl¬œ∑ ¬Ûøı˛¶®±ı˛ ø‰¬S ¸˝À˚±À· ¤fl¬øÈ¬ C±kÙ¬˜«±Àı˛ı˛ fl¬±˚«ÚœøÓ¬ ı…±‡…± fl¬Àı˛±/ ¤fl¬øÈ¬ ı±ô¶ı C±kÙ¬˜«±Àı˛ı˛ øıøˆ¬iß
õ∂fl¬±ı˛ ˙øMêé¬˚˛&ø˘ øıı‘Ó¬ fl¬Àı˛±/ ¤˝◊ ˙øMêé¬˚˛&ø˘ fl¬œˆ¬±Àı fl¬˜±ÀÚ± ˚±˚˛∑

9. What do you mean by rectification of an ac signal? With the help of a circuit diagram explain
the use of a pn junction diode as a full wave rectifier giving its input and output waveforms.
What are the advantages of a full wave rectifier over a half wave rectifier? 1+6+3=10

ac ø¸·Ú…±À˘ı˛ ¤fl¬ ≈̃‡œfl¬ı˛Ú ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ ¬Ûøı˛¶®±ı˛ ø‰¬S¸˝À˚±À· ¤fl¬øÈ¬ pn ¸—À˚±· Î¬±À˚˛±Î¬ ˝◊Ú¬Û≈È¬ ¤ı—
’±Î¬◊È¬¬Û≈È¬ Ó¬ı˛º¸˝ ¤fl¬˜≈‡œfl¬±ı˛fl¬ ø˝¸±Àı fl¬œˆ¬±Àı fl¬±Ê fl¬Àı˛ Ó¬±ı˛ ı…±‡…± ±›/ ’Ò«Ó¬ı˛º ¤fl¬˜≈‡œfl¬±ı˛Àfl¬ı˛ Ó≈¬˘Ú±˚˛
¬Û”Ú«Ó¬ı˛º ¤fl¬ ≈̃‡œfl¬±ı˛fl¬ ı…ı˝±Àı˛ı˛ ≈̧øıÒ±&ø˘ fl¬œ fl¬œ∑
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The figures in the margin indicate full marks.

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

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 2×5=10

Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What are the uses of Multimeter?

˜±øå¬ø˜È¬±Àı˛ı˛ ı…ı˝±ı˛ fl¬œ∑

(b) What is the meaning of SI units? The density of copper is 8·83 Kg/am3. Express it in Kg/m3.

SI ¤fl¬Àfl¬ı˛ ’Ô« fl¬œ∑ fl¬¬Û±Àı˛ı˛ ‚ÚQ 8·83 Kg/am3/ ¤ ◊̋ ‚ÚQÀfl¬ Kg/m3 ¤fl¬Àfl¬ õ∂fl¬±˙ fl¬Àı˛±/

(c) What is the requirement of using lever?

ø˘ˆ¬±ı˛ ı…ı˝±Àı˛ı˛ õ∂À˚˛±ÊÚœ˚˛Ó¬± fl¬œ∑

(d) Discuss about the welding defects.

›À˚˛˘øÎ¬—-¤ı˛ SnøÈ¬&À˘± ’±À˘±‰¬Ú± fl¬Àı˛±/
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(e) How do you measure the diameter of a thin wire?

¸è Ó¬±Àı˛ı˛ ı…¸ fl¬œˆ¬±Àı ˜±¬ÛÀı, ’±À˘±‰¬Ú± fl¬Àı˛±/

(f) What is PCB?

PCB fl¬œ∑

(g) What is the utility of vernier scale and screw gauge?

ˆ¬±øÚ«˚˛±ı˛ Œ¶®˘ ¤ı— ¶a≈¬ Œ·ÀÊı˛ ı…ı˝±ı˛ fl¬œ∑

(h) What is the Horizontal sweeping of oscilloscope?

Oscilloscope-¤ı˛ ˝ı˛±˝◊ÀÊ±KÈ¬±˘ sweeping ’±À˘±‰¬Ú± fl¬Àı˛±/

2. Answer any five questions:

Œ˚ Œfl¬±ÀÚ± ¬¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Discuss how to measure the height of buildings using sextant.

˚ÀLaı˛ ¸±˝±À˚… fl¬œˆ¬±Àı ¤fl¬È¬± ı±øh¬ı˛ Î¬◊B‰¬Ó¬± ˜±¬ÛÀı, ’±À˘±‰¬Ú± fl¬Àı˛±/

(b) Discuss the mechanism of Vernier Calliper and screw gauge.

ˆ¬±øÚ«˚˛±ı˛ fl¬…±ø˘¬Û±ı˛ ¤ı— ¶ç≥¬-Œ·ÀÊı˛ fl¬±˚«õ∂Ì±˘œ ’±À˘±‰¬Ú± fl¬Àı˛±/
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(c) A Vernier Callipers has 1mm marks on the main scale. It has 20 equal division on the

vernier scale which match with 16 main scale division. Calculate the least count for the

vernier scale.

¤fl¬È¬± ˆ¬±øÚ«˚˛±ı˛ fl¬…±ø˘¬Û±À¸«ı˛ ”̃̆ À¶®À˘ 1mm ¸ı«øÚ•ß ’±ÀÂ/ ¤ı˛ Œ˜±È¬ 20øÈ¬ ˆ¬±· ’±ÀÂ ˆ¬±øÚ«˚˛±ı˛ Œ¶®À˘

˚± ˜”˘ Œ¶®À˘ı˛ 16 ‚Àı˛ı˛ ¸±ÀÔ ø˜À˙ ˚±˚˛/ ø˘à¬ fl¬±Î¬◊KÈ¬ Œıı˛ fl¬Àı˛±/

(d) Discuss regarding the drilling of holes of different diameter in metal sheets and wooden

block.

Ò±Ó¬ı ¬Û±Ó¬ ¤ı— fl¬±ÀÍ¬ı˛ ıvÀfl¬ øEÀ˘ı˛ øÂÀ^ı˛ ı…±¸ ¸•ÛÀfl«¬ ’±À˘±‰¬Ú± fl¬Àı˛±/

(e) How do you make timer circuit and electronic switching using transitor and relay?

C±Úø¸à¬±ı˛ ¤ı— øı˛À˘ ı…ı˝±ı˛ fl¬Àı˛ fl¬œˆ¬±Àı È¬±˝◊˜±ı˛ ¸±øfl«¬È¬ › ˝◊À˘fl¬CøÚ' ≈̧̋ ◊‰¬ ΔÓ¬øı˛ fl¬ı˛Àı∑

(f) What kind of lever will you use to lift a heavy weight object. Discuss in details.

¤fl¬È¬± ˆ¬±ı˛œ ıdÀfl¬ ŒÓ¬±˘±ı˛ ÊÚ… fl¬œ fl¬œ Òı˛ÀÚı˛ ø˘ˆ¬±ı˛ ı…ı˝±ı˛ fl¬ı˛Àı∑ ’±À˘±‰¬Ú± fl¬Àı˛±/

3. Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Write down the working principle of power generation system. Discuss the soldering of

electrical circuits. 5+5=10

˙øMê Î¬◊»¬Û±Ú ı…ı¶ö±ı˛ fl¬±˚«ÚœøÓ¬ ’±À˘±‰¬Ú± fl¬Àı˛±/ ˝◊À˘fl¬øCfl¬±˘ ¸±øfl«¬ÀÈ¬ı˛ soldering ’±À˘±‰¬Ú± fl¬Àı˛±/
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(b) What are the common material used for manufacturing? How do you make a regulated

power supply? Draw a schematic diagram of regulated power supply. What is Breaking

system? Discuss shortly about the pulley experiment. 2+2+2+2+2=10

˜…±Ú≈ÀÙ¬fl¬‰¬±øı˛—-¤ fl¬œ fl¬œ Òı˛ÀÚı˛ ¬Û±Ô« ı…ı˝±ı˛ fl¬ı˛± ˝˚˛∑ fl¬œˆ¬±Àı ¤fl¬È¬± Œı˛&À˘ÀÈ¬Î¬ power supply

ı±Ú±Àı∑ Œı˛&À˘ÀÈ¬Î¬ power supply-¤ı˛ schematic ø‰¬S ’±“Àfl¬±/ ŒıËøfl¬— ø¸Àà¬˜ fl¬œ∑ Pulley experiment

¸•ÛÀfl«¬ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬Àı˛±/

ñññññ


