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2021
PHYSICS — GENERAL

Paper : SEC-B-1

(Computer Algebra System and Figure Drawing Skill)

Full Marks : 80
The figures in the margin indicate full marks.

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

1. Answer any ten questions : 2×10

(a) What can you do with Xfig?

(b) What is the exponential operator in YACAS?

(c) What is computer Algebra System?

(d) Expand ((x + 1·5)2).

(e) What is the utility of the YACAS command PrettyForm (expr)?

(f) How do you assign a value against a variable in YACAS?

(g) What is role of ‘TYPE’ in YACAS?

(h) Can you evaluate ‘Limit’ operation in YACAS?

(i) What would be the output of the YACAS command : Divisors (4)?

(j) What would be the output of the YACAS command : Tail ({a, b, c, d, f})?

(k) What would be the output of the YACAS command : Abs(3 + 4*I)?

(l) Write down the output of the expression CForm (a+b*b*d+e).

Answer any four questions. 5×4

2. What is the basic difference between Bitmap and Vector drawing programs?

3. Explain the ‘While’ loop in YACAS with an example program.

4. How do you declare a function in YACAS? Explain with example.

5. How do you evaluate LCM and GCD in YACAS? Explain with example.

6. Given the differential Equation
'' 4 0y y 

Write down the YACAS command for solving the given equation. Mention the requisite command to get

the value of the solution at 
3

x 
 .

7. What is the utility of Spline Curves in computer graphics?
Please Turn Over
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Answer any four questions : 10×4

8. Given : 3 4 7

4 5
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Write down the YACAS command for evaluating · ,A B A B
  

 and 
| |
A B
A B





 



.

9. Perform the indefinite integration   13sin 15 sinx x dx  using YACAS.

Mention the commands explicity.

10. Create a list containing first 5 natural numbers.

(a) Create another list from this list in reverse order.

(b) Join the two lists into a single list.

(c) Partition this list containing two items in each list.

11. Evaluate the Taylor expansion of the function f (x) = sin(x) upto 5 terms. Evaluate the function for
x = 0·5. Mention clearly the YACAS command and the output.

12. Construct the random polynomial of 4th order. Set the coefficient of the polynomial between –5 to 5.
Evaluate the polynomial at x = 0·2, 0·3, 0·6. Mention clearly the YACAS commands.

13. Write down the YACAS program to find the sum of the first 10 natural numbers.
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2021

PHYSICS — GENERAL
Paper : SEC-B-2

(Renewable Energy and Energy Harvesting)

Full Marks : 80

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— fl¬ › ‡ øıˆ¬±· ŒÔÀfl¬ 4øÈ¬ fl¬Àı˛ √õ∂Àùüı˛ Î¬◊Mı˛ ±›/

1/ Œ˚-Œfl¬±ÀÚ± ˙øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› – 2×10

ïfl¬ó ’±˜±Àı˛ ı…ı˝±˚« ≈øÈ¬ Êœı±ù¨ Ê;±˘±øÚı˛ Ú±˜ Œ˘À‡±/

ï‡ó OTEC-¤ı˛ fl¬±˚«ÚœøÓ¬ fl¬œ∑

ï·ó ≈øÈ¬ √õ∂Ò±Ú ı±˚˛≈”¯∏fl¬ › Ó¬±Àı˛ Î¬◊»¸ fl¬œ Œ˘À‡±/

ï‚ó ı±À˚˛±˜±¸ ˙øMêı˛ ≈øÈ¬ ≈̧øıÒ± › ≈øÈ¬ ’ ≈̧øıÒ±ı˛ Î¬◊À{°‡ fl¬Àı˛±/

ï„ó ¬Û≈ÚÚ«ıœfl¬ı˛ÌÀ˚±·… › ¬Û≈ÚÚ«ıœfl¬ı˛ÌÀ˚±·… Ú˚˛ ¤˜Ú ˙øMê Î¬◊»À¸ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… Î¬◊À{°‡ fl¬Àı˛±/

ï‰¬ó ¸”˚«˙øMêı˛ Î¬◊»¬Û±ÀÚı˛ √õ∂øSê˚˛±øÈ¬ ¸—Àé¬À¬Û Œ˘À‡±/

ïÂó Ê˘øı≈…» Î¬◊»¬Û±ÀÚı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ ≈øÈ¬ øı¯∏˚˛ Î¬◊À{°‡ fl¬Àı˛±/

ïÊó ’±˝◊À¸±ÀÈ¬±Ú fl¬œ∑ ¤ı˛ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

ïÁ¬ó Ê;±˘±øÚı˛ fl¬…±À˘±øı˛fl¬ ”̃À˘…ı˛ ¸—:± ±›/

ï¤ûó Δı≈…øÓ¬Ú Œ‰¬Ã•§fl¬œ˚˛ ˙øMê ’±˝ı˛Ì ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ïÈ¬ó ø¬ÛÀÊ±˝◊À˘fl¬øÈ¬™fl¬ ˙øMê ¸—·ËÀ˝ı˛ ¤fl¬øÈ¬ ¬ÛX¬øÓ¬ ¸•ÛÀfl«¬ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬Àı˛±/

ïÍ¬ó ŒÊ±˚˛±ı˛ ˙øMê fl¬œ∑

øıˆ¬±·-fl¬

Œ˚-Œfl¬±ÀÚ± ‰¬±ı˛øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›/ 5×4

2/ ø‰¬S¸˝ ı±À˚˛±·…±¸ õ≠…±KÈ¬ ı…ı˝±ı˛ fl¬Àı˛ øı≈…» Î¬◊»¬Û±ÀÚı˛ ¬ÛX¬øÓ¬ ıÌ«Ú± fl¬Àı˛±/

3/ Ê˘øı≈…» Î¬◊»À¸ı˛ ¬Ûøı˛Àı˙·Ó¬ √õ∂ˆ¬±ı ¸•ÛÀfl«¬ ¸—øé¬l ’±À˘±‰¬Ú± fl¬Àı˛±/

Please Turn Over
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4/ Œ¸Ãı˛Àfl¬±À¯∏ı˛ ·Í¬Ú › fl¬±˚«øÚı«±˝œ ÚœøÓ¬øÈ¬ ı…±‡…± fl¬Àı˛±/

5/ ¶ö±Úœ˚˛ô¶∏Àı˛ ı±˚˛≈˙øMêı˛ Î¬◊»¸ ¬ÛX¬øÓ¬ ı…±‡…± fl¬Àı˛±/ ¬Û‘øÔıœ¬Û‘Àá¬ ı±˚˛≈˙øMê øıÓ¬ı˛ÀÌı˛ ÊÚ… ±˚˛œ fl¬±ı˛Ì&ø˘ fl¬œ fl¬œ∑

6/ fl¬±ı«Ú fl¬…±¬Û‰¬±ı˛ ¤ı— ¸=¡À˚˛ı˛ øıøˆ¬iß ¬ÛX¬øÓ¬ ¸•ÛÀfl«¬ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬Àı˛±/

7/ ¬Û≈ÚÚ«ıœfl¬ı˛ÌÀ˚±·… ˙øMê Î¬◊»À¸ı˛ ¸œ˜±ıX¬Ó¬±&ø˘ ¸—Àé¬À¬Û Œ˘À‡±/

øıˆ¬±·-‡

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

8/ ïfl¬ó Œ¸Ãı˛˙øMê fl¬œˆ¬±Àı ¸—ı˛é¬Ì fl¬ı˛± ˚±˚˛∑

ï‡ó Œ¸Ãı˛˙øMê ı…ı˝±Àı˛ı˛ ’¸≈øıÒ±&ø˘ fl¬œ fl¬œ∑

ï·ó Œ¸Ãı˛ ¬Û≈fl≈¬ı˛ ı…ı˝±Àı˛ı˛ ’¸≈øıÒ±&ø˘ fl¬œ fl¬œ∑

ï‚ó Œ¸±˘±ı˛ fl≈¬fl¬±ı˛ fl¬œ∑ Œ¸±˘±ı˛ fl≈¬fl¬±Àı˛ı˛ fl¬±˚«¬ÛX¬øÓ¬ ıÌ«Ú± fl¬Àı˛±/ 2+2+2+(1+3)

9/ ïfl¬ó ı±˚˛≈˙øMê ŒÔÀfl¬ √õ∂±l (output) ˙øMê øÚÒ«±ı˛Ì fl¬Àı˛ ¤˜Ú fl¬±ı˛Ì&ø˘ ¸—Àé¬À¬Û ıÌ«Ú± fl¬Àı˛± › ı…±‡…± fl¬Àı˛±/

ï‡ó øÊ›Ô±˜«±˘ ˙øMê Î¬◊»¬Û±ÀÚı˛ ¬ÛX¬øÓ¬øÈ¬ ¤fl¬øÈ¬ ø‰¬ÀSı˛ ˜±Ò…À˜ ı…±‡…± fl¬Àı˛±/ 5+5

10/ ïfl¬ó ŒÊ±˚˛±ı˛˙øMêı˛ √õ∂Ò±Ú ¸œ˜±ıX¬Ó¬±&ø˘ fl¬œ fl¬œ∑

ï‡ó ıÓ«¬Úœø‰¬S¸˝ ŒÊ±˚˛±ı˛ ŒÔÀfl¬ øı≈…» Î¬◊»¬Û±ÀÚı˛ ÊÚ… ¤fl¬øÈ¬ ı˛±ø˙˜±˘± øÚÌ«˚˛ fl¬Àı˛±/

ï·ó Œ¸Ãı˛ ˜ı˛œø‰¬ ¤ı— øıBÂ≈øı˛Ó¬ øıøfl¬ı˛Ì fl¬œ∑ 2+4+(2+2)

11/ ïfl¬ó ‰¬±ı˛øÈ¬ øıøˆ¬iß Òı˛ÀÚı˛ ˆ”¬-Ó¬±øMWfl¬ ˙øMêı˛ ıÌ«Ú± ±›/

ï‡ó ı±˚˛≈˙øMê fl¬±Àfl¬ ıÀ˘∑ ı±˚˛≈˙øMêÀfl¬ Œ¸Ãı˛˙øMêı˛ ’√õ∂Ó¬…é¬ ı˛+¬Û ø˝¸±Àı Œfl¬Ú ı˘± ˝˚˛∑

ï·ó ‡≈ı Òœı˛ ·øÓ¬ı˛ ı±˚˛≈ ¤ı— ‡≈ı ^nÓ¬ ·øÓ¬ı˛ ı±˚˛≈ ñ Î¬◊ˆ¬˚˛˝◊ ı±˚˛≈˙øMêı˛ Î¬◊»¸ ø˝¸±Àı Î¬◊¬Û˚≈Mê Ú˚˛ Œfl¬Ú∑

ï‚ó ı±˚≈̨ È¬±ı˛ı±˝◊Ú ¶ö±¬ÛÚ fl¬ı˛±ı˛ ÊÚ… ¸ıÀ‰¬À˚˛ ’Ú≈fl”¬˘ ¶ö±Ú&ø˘ Œ˘À‡±/ 4+(1+1)+2+2

12/ ïfl¬ó ¸”˚« È¬™…±øfl¬— ïŒ¸±˘±ı˛ È¬™…±øfl¬—ó ø¸Àà¬˜&ø˘ı˛ fl¬±Ê › &èQ ¸—Àé¬À¬Û ı…±‡…± fl¬Àı˛±/

ï‡ó Ù¬ÀÈ¬±-Œˆ¬±å¬±˝◊fl¬ Œfl¬±¯∏&ø˘ √õ∂døÓ¬ı˛ ÊÚ… ı…ı˝+Ó¬ øıøˆ¬iß Òı˛ÀÚı˛ Œ¸Ãı˛Àfl¬±À¯∏ı˛ ¬Û±Ô« Ó¬±ø˘fl¬±ıX¬ fl¬Àı˛±/

ï·ó ı±À˚˛±·…±À¸ı˛ Î¬◊¬Û±±Ú&ø˘ fl¬œ fl¬œ∑ (4+2)+2+2

13/ ïfl¬ó ¬Û±ı˛˜±Ìøıfl¬ ˙øMêı˛ ¸œ˜±ıX¬Ó¬±ı˛ øı¯∏À˚˛ ¤fl¬øÈ¬ ¸—øé¬l ŒÚ±È¬ Œ˘À‡±/

ï‡ó ø˘øÚ˚˛±ı˛ ŒÊÚ±Àı˛È¬ı˛ fl¬œˆ¬±Àı fl¬±Ê fl¬Àı˛∑ ¤ı˛ √õ∂À˚˛±·&ø˘ Î¬◊À{°‡ fl¬Àı˛±/ 4+(4+2)
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The figures in the margin indicate full marks.

Answer Question No. 1 and four each from Group A & B.

1. Answer any ten questions: 2×10

(a) Name two major fossil fuels used by us.

(b) What is the working principle of OTEC?

(c) Name two major air pollutants and their sources.

(d) Mention two advantages and two disadvantages of biomass energy.

(e) Distinguish between renewable and non-renewable energy sources.

(f) How energy is produced in the sun? Discuss briefly.

(g) Mention two factors on which the generation of hydroelectricity depends.

(h) Explain the term isotone. Give one example of it.

(i) Define caloric value of a fuel.

(j) What is electromagnetic energy harvesting?

(k) Briefly discuss about a method of piezoelectric energy harvesting.

(l) What is tidal energy?

Group-A

Answer any four questions. 5×4

2. Describe how electricity can be generated using bio-gas plant with a neat diagram.

3. Write a short note on environmental impacts of hydro power sources.

4. Explain the structure and working principle of a solar cell.

5. Explain the mechanism of production of local winds. What are the factors responsible for distribution
of wind energy on the surface of the earth?

6. Briefly discuss about the various methods of carbon capture and storage.

7. Discuss briefly about the limitations of renewable energy sources.
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Group-B

Answer any four questions.

8. (a) How solar energy can be stored?

(b) What are the disadvantages of solar energy?

(c) What are the disadvantages of usage of a solar pond?

(d) What is a solar cooker? Describe the function of a solar cooker. 2+2+2+(1+3)

9. (a) State and explain briefly the factors that determine the output power from wind energy.

(b) Explain with a diagram the concept of a Geothermal System. 5+5

10. (a) What are the main limitations of the tidal energy?

(b) Derive an expression for the power generation from the tides with the help of a schematic diagram.

(c) What is solar beam and diffuse radiation? 2+4+(2+2)

11. (a) Describe four different types of geothermal resources.

(b) What is wind energy? Why wind energy can be called as an indirect form of solar energy?

(c) Why both very slow wind and very strong wind are not suitable for the generation of wind energy?

(d) What are the most favourable sites for installing of wind turbines? 4+(1+1)+2+2

12. (a) Explain briefly the working and importance of Sun tracking systems.

(b) List the different types of solar cell materials used for fabrication of Photo-voltaic cells.

(c) What are the constituents of bio-gas? (4+2)+2+2

13. (a) Write a short note on the limitations of nuclear energy.

(b) How does a linear generator work? Mention its applications. 4+(4+2)
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