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2021

PHYSICS — GENERAL
(Syllabus : 2018-19)
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 : 2x10

(a)

(b)
(c)
(d)
(e)
®
(8
(h)
(@)
@
(k)
O

Write down the YACAS command for computing di x> ?
X

What is Computer Algebra System?

What can you do with Xfig?

Show the output of the command ‘Diagonal Matrix (1,2,3)’.

What is the output of ‘Expand ((x + 2:5)"2)?

What is the utility of the YACAS command ‘PrettyForm(expr)?
Could you evaluate the ‘Limit’ operation in YACAS?

How to compute the complex conjugate of Z in YACAS?

Mention the YACAS command to get the algebraic formula for (a + b)3.
Explain the YACAS command : ‘Lagrangelnterpolant(xlist, ylist, var)’.
What does the command ‘IsCoprime({a, b, c})’ do in YACAS?
What is the exponential operator in YACAS?

Answer any four questions. 5x4

2. Write down the general command for solving ordinary differential equation in symbolic form. Give
examples.

3. Write down the differences between bitmap and vector graphics.

4. Integrate the integral, / =J.cos2 x dx using YACAS. Write down the YACAS command and output.

5. Find the roots of the polynomial f'(x) = cx? + dx + e using YACAS. Write down the YACAS command.
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6. Given that : d—2y+100y=0
dx

Solve the given ODE using YACAS. Find the values of y(x) at x=10.2, 0.3, 0.4.

7. Create a list of first 20 Fibonacci numbers. Take the sum of 8 numbers from the list. Mention clearly
the YACAS commands.

Answer any four questions. 10x4

8. Find the Taylor’s expansion of the function f(x)=sin(x) upto 6 terms. Write down the YACAS
command.

9. Construct a random polynomial of 3rd order having coefficients in the range —10 to +10. Calculate the
values of the polynomial at x =0.2, 0.3, 0.7. Write down the YACAS commands.

10. Given that : Z=100f+15j+ 5k
B =207 +25 +10k

Evaluate the following :

A-B, AxB and /E.XZ_;. .
| AxB |

Write down the YACAS commands clearly.
11. Find the sum of first 30 natural numbers. Write down the program in YACAS.

12. Create a list of 20 numbers. Print them in reverse order. Partition the list into sublists of length 4. Write
down the program in YACAS.

13. Find the GCD and LCM of list of 5 numbers. Mention clearly the YACAS commands.
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. Answer any ten questions : 2x10

(a) What is solar constant? What is its value?

(b) What is biomass?

(c) What do you mean by greenhouse effect?

(d) Is ocean thermal energy conversion a direct method of utilizing solar energy? Explain.
(¢) Name four geothermal resources.

(f) What is caloric value of a fuel?

(g) Mention one conventional and one non-conventional energy source.

(h) What is hydrothermal resource?

(i) Explain the role of bacteria in biogas plant.

() Mention the major challenges in effective harvesting of wind energy?
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(k) What is meant by energy plantation?

() What is the necessity of conservation of energy?

2. Answer any four questions :

(a) What is the main fuel used in thermal power plant and how is it used? Name four places in India

where geothermal energy can be used as an alternative source of energy. 3+2
(b) Write a short note on ocean biomass. 5
(c) What are environmental impacts of hydropower plant? 5
(d) Describe briefly the working principle of a solar cooker. Write two disadvantages of using a solar

cooker. 342
(e) Describe the flat plate collector with the help of a suitable diagram. 5
() Suggest two methods to harvest piezoelectric energy. 5

Answer any four questions.

3. Explain the working principle of hydroelectric power plant with diagram. Write a short note on wave
energy device. 5+5

4. What is fossil fuel? How the use of fossil fuel affects the environment? Explain the working principle of
photovoltaic cell with neat diagram. 2+3+5

5. Write three advantages of biomass energy. Write the importance of solar energy. What is the working
principle of solar water heater? 3+3+4

6. What is wind power? Briefly discuss the shape of blade used in a windmill and why that shape is
chosen. Mention the advantages of using long blades in a windmill. What are the different types of
turbines? 2+3+2+3

7. Mention the demerits of non-conventional sources of energy. What according to you are the major
challenges in adopting solar power as household power source? What is the basic principle of operation
of a solar pond? 3+4+3

8. Mention the methods of electromagnetic energy harvesting. What are Linear Generators? Write down
their applications. 5+2+3
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