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P - III (1+1+1) G / 21 (N)

2021

PHYSICS (General)
Paper Code : VII - A & B

[New Syllabus]

Important Instructions
for Multiple Choice Question (MCQ)

 Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).

Subject Code : III A & B

Subject Name :

 Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT’ answer. The candidate has to write
the Correct Alternative [i.e. (A)/(B)/(C)/(D)] against each Question No.
in the Answer Script.
Example — If alternative A of 1 is correct, then write :

1. — A
 There is no negative marking for wrong answer.
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Paper Code : VII - A
Full Marks : 20 Time : Thirty Minutes

Choose the correct answer.

Each question carries 2 marks.

1. An ideal OP-AMP has —

(A) unity open loop gain

(B) zero input impedance

(C) infinite output impedance

(D) infinite bandwidth

1Ð ~„þ!Ýþ xy”ŸÅ OP-AMPéôé~îû éôôôé

(A) ›%_« œ%þ™ î•Å̃  ~„þ

(B) !˜öìîŸ öîûy• Ÿ)̃ Ä

(C) vþzêþ™y” öîûy• x¢#›

(D) þ™!Ýþ ²Ìßþi x¢#›

2. A solar cell operates on the principle of —

(A) recombination

(B) diffusion

(C) photovoltaic effect

(D) thermoelectric effect

2Ð ~„þ!Ýþ ö¢ïîû ö„þy¡ì öë „þyëÅ̃ #!“þîû çþ™îû ²Ì!“þ!Ûþ“þ “þy £œ éôôôé

(A) þ™%̃ ƒ¢‚öìëy‹˜

(B) îÄyþ™˜

(C) xyöìœy„þ“þ!vþüê !e«ëûy

(D) “þyþ™“þ!vþüê !e«ëûy
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3. Negative feedback —

(A) decreases gain

(B) makes the gain unstable

(C) increases distortion

(D) decreases bandwidth

3Ð }’yd„þ !šþvþîÄy„þéôé~îû „þyîûöì’ éôôôé

(A) !îî•Å̃  „þöì›

(B) !îî•Å̃  x!ßþiîû £ëû

(C) !î„,þ!“þ îyöìvþü

(D) þ™!Ýþ ²Ìßþi „þöì›

4. Flip-flops are examples of —

(A) combinational circuits

(B) sequential circuits

(C) universal gates

(D) sinusoidal oscillators

4Ð !šÏþþ™ šÏþþ™ £öìœy ~„þ²Ì„þyîû éôôôé

(A) „þ!Áºöì̃ Ÿ˜yœ î“Åþ˜#

(B) !¢öì„þyöìëû!ªëûyœ î“Åþ˜#

(C) £zvþz!˜¦þy¢Åyœ ö†Ýþ

(D) ¢y£z̃  ßþ™¨„þ
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5. The main component of a CRO is —

(A) CRT

(B) horizontal amplifier

(C) vertical amplifier

(D) attenuator

5Ð ~„þ!Ýþ ›)œ x‚Ÿ £öìœy éôôôé

(A) CRT

(B) x %̃¦)þ!›„þ !îî•Å„þ

(C) vþzÍÔÁº !îî•Å„þ

(D) “þ#Çøþ

6. In so far as the thermal efficiency is concerned, the increasing order is —

(A) Diesel > Otto > steam

(B) Otto > Diesel > steam

(C) Diesel > steam > Otto

(D) None of the above

6Ð “þyþ™#ëû £z!Oöì̃ îû „þ›Å”Çþ“þyîû ¢yöìþ™öìÇþ ›yöì̃ îû vþzkÅþe«›!Ýþ £œ éôôôé

(A) !vþöì‹œ > xöìÝþy > !ÞÝþ›

(B) xöìÝþy > !vþöì‹œ > !ÞÝþ›

(C) !vþöì‹œ > !ÞÝþ› > xöìÝþy

(D) vþzþ™öìîûîû ö„þyöì̃ y!Ýþ£z ˜ëû
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7. For 100% modulation the fraction of total power contained in the carrier of
an AM wave is —

(A) 1/3

(B) 2/3

(D) 1/2

(D) 1/6

7Ð 100% ›v%þöìœŸ˜éôé~îû öÇþöìe ö›yÝþ Ÿ!_«îû öë ¦þ@Ày‚Ÿ AM îy£„þ “þîûöìD ¢!Mþé“þ íyöì„þ
“þy £öìœy éôôôé

(A) 1/3

(B) 2/3

(D) 1/2

(D) 1/6

8. The phenomenon responsible for light propagation through optical fibre is —

(A) total internal reflection

(B) refraction

(C) diffraction

(D) rectilinear propagation

8Ð xyöìœy!„þ“þ “þlsþîû ›öì•Ä !”öìëû xyöìœy„þ²Ìîy£ öë ‡Ýþ˜yîû ”îû&’ ¢½þî £ëû “þy £öìœy éôôôé

(A) x¦þÄhsþîû#’ þ™)’Å ²Ì!“þšþœ˜

(B) ²Ì!“þ¢îû’

(C) xþ™î“Åþ˜

(D) ÷îû!…„þ †!“þ
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9. Which of those can be used to measure low pressure in vacuum system?

(A) Mcleod Gauge

(B) Pirani Gauge

(C) Penning Gauge

(D) All of the above

9Ð ˜#öì‰þîû ö„þy ä̃!Ýþ Ÿ)̃ Ä ßþiyöì̃  !˜Á¬‰þyþ™ ›yþ™yîû „þyöì‹ îÄî£*“þ £ëû éôôôé

(A) ›Äy„þöìœçvþ ö†‹

(B) !þ™îûy!˜ ö†‹

(C) öþ™!˜‚ ö†‹

(D) çþ™öìîûîû ¢î„þ!Ýþ

10. Which header file should be included in C-program for addition operations —

(A) conio.h

(B) stdio.h

(C) math.h

(D) cttype.h

10Ð öëy† ²Ì!e«ëûy ¢Á™y”öì̃ îû ‹˜Ä ö„þy ä̃ ö£vþyîû šþy£zœ C-ö²Ìy@ùÌy›éôé~ xhsþ¦%Åþ_« „þîûöì“þ £ëû éôôôé

(A) conio.h

(B) stdio.h

(C) math.h

(D) cttype.h

——————
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P - III (1+1+1) G / 21 (N)

2021

PHYSICS (General)
Paper Code : VII - B

[New Syllabus]

Full Marks : 40 Time : Two Hours Thirty Minutes

The figures in the margin indicate full marks.

Answer any four questions, taking at least one question from each group.

Group - A

(Electronics)

1. (a) What is meant by virtual ground of an OP-AMP? 2

(b) If the input voltage of an inverting OP-AMP is 3.8 volts, find its output
voltage when the gain of amplifier is 6. 3

(c) What are the important characteristics of an oscillator? 2

(d) Determine what condition must be satisfied to have self-sustained oscillation.
3

2. (a) What do you mean by combinational circuit? Show that a full adder can
be constructed by using two half-adder and ‘OR’ gate. 1+5

(b) What is multiplexer? Explain its action. 1+3

3. (a) What is encoder? Explain, with necessary logic circuit and truth table the
working of a BCD encoder. 1+5

(b) How can DIAC and TRIAC be used as a switching device? 4
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Group - B

(Machine and Energy Sources)

4. (a) How does McLeod gauge measure low pressure? 5

(b) State the limitations of a Pirani gauge. 2

(c) What are the factors on which the efficiency of a vacuum pump depends?
3

5. (a) What is indicator diagram? Write down the principles of heat engine. 1+3

(b) In a diesel engine the temperature of engine before and after combustion
are 915 K and 2040 K respectively. If the adiabatic expansion ratio is
12.6, calculate the efficiency of the engine. 4

(c) What is brake horse power? 2

6. (a) Discuss the working principle of hydroelectric power station with help of
flow chart. 5

(b) Briefly explain different types of renewable sources of energy. Which one,
in your opinion, is the future alternative energy? 4+1

Group - C

(Communication and Computer)

7. (a) What are the necessity of modulation in communication? Obtain an
expression for the frequency spectrum of amplitude modulated wave. What
are upper side band and lower side band? 2+3+2

(b) Explain the process of demodulation. 3

8. (a) Explain the difference between step index fibre and graded index fibre. 3

(b) State the importance of acceptance angle and numerical aperture. 2+2
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(c) The core of an optical fibre is made of flint glass and its cladding by crown
glass. The refractive index of flint glass is 1.55 and that of crown glass is
1.51. Find the numerical aperture and acceptance angle. 3

9. (a) Why RAM is called volatile memory?  2

(b) What is computer bus? Mention the operation of different buses. 2+3

(c) If a MODEM operates at a speed of 56 kbps, how long will it take to
download a 4 mb file? 3

10. (a) Write the uses of following statements in C-programming : 6

(i) scanf (ii) printf (iii) ‘if’ statement (iv) ‘while’ statement.

(b) Write a C-program to find the roots of the quadratic equation : 4

22 5 3 0  x x

îDy˜%îy”

²Ì!“þ !î¦þy† öíöì„þ „þ›þ™öìÇþ ~„þ!Ýþ „þöìîû ²ÌÙÀ !˜öìëû ö›yÝþ ‰þyîû!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

!î¦þy† éôé „þ

(Electronics)

1. (a) OP-AMPéôé~îû xœ#„þ ¦)þéôé(Virtual Ground) îœöì“þ !„þ öîyöìGþyÚ 2

(b) ë!” ~„þ!Ýþ !îþ™îû#“þ ”Ÿy„þyîû# OPAMP-~îû !˜öìîŸ !î¦þî 3.8 ö¦þyÎÝþ £ëû “þöìî vþzêþ™y”
„þ“þÚ ö”çëûy xyöìŠé– !îî•Å„þéôé~îû !îî•Å̃ 6Ð 3

(c) ~„þ!Ýþ ßþ™¨„þéôé~îû ²Ì•y˜ ÷î!ŸÜTÄ=!œ !„þ !„þÚ 2

(d) ßþºëû‚!e«ëû ßþiyëû# ö”yœöì̃ îû Ÿ“Åþ!Ýþ ²Ì!“þÛþy „þöìîûyÐ 3

2. (a) „þ!Áºöì̃ Ÿ˜yœ î“Åþ˜# îœöì“þ !„þ öîyöìGþyÚ ö”…yç ”%!Ýþ x•Å öëy‹„þ ~î‚ ~„þ!Ýþ OR
ö†Ýþéôé~îû ¢y£yöìëÄ ~„þ!Ýþ þ™)’Å öëy‹„þ †àþ˜ „þîûy ¢½þîÚ 1+5
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(b) ›y!ÎÝþöì²Õ:yîû „þ#Ú ~îû „þyëÅ̃ #!“þ îÄy…Äy „þöìîûyÐ 1+3

3. (a) ~˜öì„þyvþyîû !„þÚ ²Ìöìëûy‹˜#ëû î“Åþ˜# !‰þe ~î‚ ¢“þÄ ¢yîû’#¢£ ~„þ!Ýþ BCD
~˜öì„þyvþyîûéôé~îû „þyëÅ²Ì’yœ# îÄy…Äy „þöìîûyÐ 1+5

(b) DIAC ~î‚ TRIAC !„þ¦þyöìî ¢%£z‰þ !£öì¢öìî „þy‹ „þöìîûÚ 4

!î¦þy† éôé …

(Machine and Energy Sources)

4. (a) ›Äy„þœöìëûvþ ö†‹ !„þ¦þyöìî !˜Á¬‰þyþ™ þ™!îû›yþ™ „þöìîû xyöìœy‰þ˜y „þöìîûyÐ 5

(b) !þ™îûy˜# ö†öì‹îû ¢#›yîkþ“þy xyöìœy‰þ˜y „þöìîûyÐ 2

(c) ~„þ!Ýþ ¦þÄy„%þ› þ™yöìÁ™îû „þ›Å”Çþ“þy ö„þy ä̃ ö„þy ä̃ !î¡ìöìëûîû çþ™îû !˜¦Åþîû „þöìîûÚ 3

5. (a) !˜öì”ÅŸ„þ !‰þe !„þÚ “þyþ™#ëû £z!O˜éôé~îû ›)œ˜#!“þ xyöìœy‰þ˜y „þöìîûyÐ 1+3

(b) ~„þ!Ýþ !vþöì‹œ £z!O˜é ~ ”£öì̃ îû þ™)öìîÅîû ~î‚ þ™öìîûîû vþz¡Œ“þy ëíye«öì› 915K ~î‚
2040KÐ îû&kþ“þyþ™#ëû ²Ì¢yîû’ =’yBþ 12.6 £öìœ– £z!Oöì̃ îû „þ›Å”Çþ“þy !˜’Åëû „þöìîûyÐ 4

(c) öîÊ„þ £¢Å þ™yçëûyîû îœöì“þ !„þ öîyöìGþyÚ 2

6. (a) öšÏþyéôé‰þyÝÅþ ¢£öìëyöì† ~„þ!Ýþ ‹œ!î”%Äê ö„þöìwîû „þyëÅ²Ì’yœ# xyöìœy‰þ˜y „þöìîûyÐ 5

(b) !î!¦þ§¬ ²Ì„þyöìîûîû þ™%̃ Å̃î#„þîû’öìëy†Ä Ÿ!_«îû vþzêöì¢îû ¢‚!Çþ® !îîîû’ ”yçÐ ö“þy›yîû ›öì“þ
¦þ!î¡ìÄöì“þîû Ÿ!_«îû !î„þÒ vþzê¢!Ýþ !„þÚ 4+1

!î¦þy† éôé †

(Communication and Computer)

7. (a) öëy†yöìëy† îÄîßþiyëû ›v%þöìœŸ˜éôé~îû ²Ìöìëûy‹˜#ëû“þy !„þÚ !îhßþyîû ›v%þöìœöìÝþvþ “þîûöìDîû
„þÁ™yBþ î’Åyœ#îû îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ vþzF‰þ þ™yÙ»Åþ™!Ýþ ~î‚ !˜Á¬ þ™yÙ»Åþ™!Ýþ !„þÚ

2+3+2

(b) !vþ ›v%þöìœŸ˜éôé~îû ²Ì!e«ëûy!Ýþ xyöìœy‰þ˜y „þöìîûyÐ 3
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8. (a) öÞÝþþ™ £z̃ öìvþ: šþy£zîyîû ~î‚ ö@ùÌöìvþvþ £z̃ öìvþ: šþy£zîyîûéôé~îû ›öì•Ä þ™yíÅ„þÄ öœöì…yÚ 3

(b) @ùÌ£’öìëy†Ä ö„þy’ ~î‚ %̃Äöì›!îû„þÄyœ xÄyþ™yîû‰þyîûéôé~îû =îû&c !„þÚ 2+2

(c) ~„þ!Ýþ xyöìœy„þ#ëû “þlsþîû ö„þyîû !šÏþrÝþ @Õy¢ ~î‚ „ÏþÄy!vþ‚ e«yvþz̃  @Õy¢ !˜!›Å“þÐ !šÏþrÝþ @Õyöì¢îû
²Ì!“þ¢îûyBþ 1.55 ~î‚ e«yvþz˜ @Õyöì¢îû ²Ì!“þ¢îûyBþ 1.51Ð @ùÌ£’öìëy†Ä ö„þy’ ~î‚

%̃Äöì›!îû„þÄyœ xÄyþ™yîû‰þyîûéôé~îû ›y˜ !˜’Åëû „þöìîûyÐ 3

9. (a) RAM ö„þ vþzmyëû# ßþ¿,!“þ¦þy[þyîû ö„þ˜ îœy £ëûÚ  2

(b) „þ!Á™vþzÝþyîûéôé~îû òòîy¢óó îœöì“þ !„þ öîyöìGþyÚ !î!¦þ§¬ ²Ì„þyîû òòîy¢óóéôé~îû „þyëÅ„þy!îû“þy
¢‚öìÇþöìþ™ xyöìœy‰þ˜y „þöìîûyÐ 2+3

(c) ~„þ!Ýþ ›öìvþ› 56 kbps †!“þöì“þ „þy‹ „þîûöìœ– 4 mb ~„þ!Ýþ šþy£zœ vþyvþz̃ öìœyvþ „þîûöì“þ
„þ“þ ¢›ëû œy†öìîÚ 3

10. (a) C-programmingôé~ ˜#öì‰þîû !îî,!“þ=!œîû îÄî£yîû vþzöìÍÔ… „þöìîûy ­ 6

(i) scanf (ii) printf (iii) ‘if’ statement (iv) ‘while’ statement.

(b) ˜#öì‰þîû !m‡y“þ ¢›#„þîû’ ¢›y•y˜éôé~îû ‹˜Ä ~„þ!Ýþ C-program öœöì…y ­ 4

22 5 3 0  x x

——————


