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Full Marks : 20

Time : 30 minutes

The figures in the margin indicate full marks.

Answer any ten questions.

. The microprocessor used in Arduino 15

(a) ATmega2560 (b) AT91SAM 3x8E
(c) ATmega32l14 (d) ATmega328P

. The built-in LED on the Arduino UNO board is connected to

(a) Digital pin 13 (b) Digital pin 5
(¢) Analog pin A3 (d) Digital pin 12

The number of analog pins on Arduino UNO board are

(a) 1 (b) 6
(¢) 5 (d) 9
The program written in Arduino IDE is known as
(a) Code (b) Sketch
(c) Command (d) Secript

Baud rate means

(a) the rate at which the data is communicated
(b) the rate of bits

(c) the rate of band
(d) the rate of signal communicating through the channel

In the programing of Arduino IDE ‘digital write (LED, LOW)" means
(a) Set voltage zero to the pin assigned as LED
(b) Set all LEDs connected to the board off

(¢c) Use to off one particular LED
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(d) Down the voltage "2 to the pin assigned as LED

7. In the programing of Arduino IDE *delay (5600)"; means
(a) wait for 560 sec (b) wait for 5.6 ms
(¢) wait for 5.6 sec (d) wait for 5600 sec

8. In Arduino IDE, IDE stands for

(a) Integrated Digital Environment (b) Integrated Development Environment

(¢) Instruction Development Environment (d) Interactive Development Environment

9. How many digital pins are there on the UNO board?
(a) 13 (b) 14
(c) 15 (d) 16
10. What is the sensitivity of the LM 35 temperature controller Module?
(a) 5 mv/°C (b) 10mv/°C
(c) 15mv/°C (d) 20 mv/°C

11. When forward biased, LED emits light because
(a) recombination of carriers (b) light generated in breaking the covalent bonds
(c) light produced by collisions (d) none of the above.
12. Which function is excuted first when a sketch is built?
(a) loop() (b) setup()
(c) 1nit() (d) main()
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Paper : SEC-B-2
(Syllabus : 2019-20)
[Electrical Circuits and Network Skills|
Full Marks : 80

Time : 3 Hours

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version|
The figures in the margin indicate full marks.

Answer question nos. 1 and 2 and any four from the rest.

1. Answer any ten questions : =10
(2) In a star-connected system the relationship between the line voltage ( I'l\ and phase voltage [I'M],
15

(1) L-'ph =¥ \E (1) I'F;, =V

(i) v, =30, (iv) Vo =34,

(b) If the field current is increased in a DC generator
(i) Generator speed will increase
(1) armature current will decrease
(i) strength of the magnetic field will decrease
(iv) output voltage will increase.

(¢) At *standstill” state, the slip of the induction motor is

(i) 1 (11)

td | —

(iii) 0 (iv) =
(d) What is back emf in a DC motor?
(e) Find the polar representation of the voltage “*.f\ﬁ)\’-
() What is Megger?
(g) How does a fuse function?
(h) What is meant by substation?
(' When an induction motor is switched on. the rotor frequency is
(1) zero (i1) 60 Hz
(iii) same as slip frequency (iv) same as supply frequency.
(1) Part of circuit breaker helpful in breaking the current s
(1) Trip Coil (i) Contacts
(i1i) Handle (1v) Medium.
(k) What are the main sources of transformer loss?
(' What 1s speed regulation?

(m) What is slip ring?
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Answer any four questions.,

(a) Describe any one method of starting a single phase induction motor. 5

(b) Explain how a rotating magnetic field 1s produced in case ol 3-phase induction motor.

wh

(¢) (1) Write the torque equation of DC motor,

(i) A 4-pole. DC motor with wave-wound armature of 200 conductors is connected to a 400V
supply. If the flux/pole is 60 mWb and the motor runs at 1000 rpm, calculate the back emf.
2+3

(d) (1) What are the characteristics of an ideal transformer?

(i) For an ideal transformer of turn ratio K, what will be the ratio between the
(I) input and output voltage and
(I1) input and output current? 243

(e) (1) What is the purpose of using iron core in a transformer?

(i) Draw the no load phasor diagram of a transformer. 243

() (1) How 1s a circuit breaker different from a switch?

(i) What are the advantages of Oil Circuit Breaker? Draw the block diagram of oil circuit
breaker. 24(2+1)

(a) State the applications of DC series and shunt motors.

(b) Draw the three important characteristic curves of a DC series motor. 4+6

(a) Why do we need tapping in transformer?

(b) The number of turns on the primary and secondary of a single-phase transformer are 2000 and
200 respectively. If the primary is connected to a 240V, 50 Hz supply determine the turn-ratio and
secondary voltage.

(c) What is ‘iron-loss’ and ‘Cu-loss’ in transformer? 24444

(a) With neat sketches describe the working of an induction wattmeter.

(b) What is relay? State two applications of relay. 7+3

Write short notes on any two : 5x2

(a) Armature reaction

(b) Scoti-T connection

(c) Two Wattmeter methods of power measurement.

(a) Describe how a three phase Induction Motor works.

(b) Using a block diagram explain how speed control of inducation motor can be done using V't
method.

(¢) What do you understand by Leakage Inductance in a transformer? 4+4+2
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8.

(a)
(b)
(c)

(a)

"1 - with a neat diagram.
Briefly explain the construction of a 3-phase Induction Motor w g

I CTIVC ”. L l‘“‘\'[‘“n nl 51 t ¥ - . ; e hlh]“”'
) X - X 38 star 1.“}_, l“rl!ul ma I'hl]ht .
]I .H'Uh-.‘w'ldll(lll. ﬁ 3 o

il

Draw the clectrical line diagram of a commaon clectrici
i age in a star-connected 3-phase

Find out the relation between the phase voltage and line voltage in phasc

network using the phasor diagram.

Where shall we use delta connection in 3-phase?

. . , . N—
Why conservation tank is needed in transformer? Explain it with a diagram 5+2+(2+1)
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Paper : SEC-B-1
(Svllabus : 2018-19)
|[Computer Algebra System and Figure Drawing Skill|
Full Marks : 80

Time : 3 Hours

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.

Answer guestion no. 1 and 2 and any four from the rest,

Answer any ten geustions : 2x10

(a)
(b)
(c)
(d)

(2)
(h)
(1)
()
(k)

U]

How is cos~!x represented in YACAS algebric system?

How is Infinity (a) represented in YACAS as a predefined constant?

Write down the output of the YACAS algebric system command : Sqrt(-2).

What would the output of the following command :

Difference({1,2}, {3,4})?

What do you mean by Computer Algebra System?

What would be the output of the YACAS algebric system command : Mod(-18, 3)?
Expand((x + 2.0) » 3).

What would be the output of the YACAS algebric system command : Divisors(6)?
How exponential is represented in YACAS algebric system?

What would be the output of the YACAS algebric system command : Identify(5)?
Write down the output of YACAS command :

D(x, 2){x, sin(x), cos(x)}

Can you compute the divergence of the vector field in YACAS?

Answer any four questions. x4

(a)

(b)
(c)

(d)
(e)

(f)

Find the roots of the polynomial f(x) = bx> + cx + d using YACAS algebric system. Clearly mention
the YACAS command.

Write down the difference between bitmap vector and graphics.
Integrate the integral, !:J.exdx using YACAS. Write down the YACAS command clearly.

What is spline curve in vector graphics?

Create a list of 5 fibonacci numbers. Take the product of the numbers. Write down the YACAS
algebric system program.

B ag

dx- d.\

Given that :

Solve the ODE using YACAS. Write a YACAS program.

Please Turn Over
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3;

_ _ - .+ YACAS algebric system. Mention
Find the Taylor expansion of the function /(x) = ¢' upto fifth order Y B

clearly the command.

‘ ‘ artition the reverse list into subljs
Construct a list of 10 numbers. Now print them in reverse order. Partition st
of length 5. Write the program in YACAS algebric system.

. Given: 4_574 6]+ 7k

B=i+ 6} +10k
Evaluate the following : 4xB and 4B
Write down the YACAS program.

Find the LCM and GCD of list of § numbers. Mention clearly the YACAS algebric system commands,

Perform the indefinite integral j(e*’ +e'x)dx using YACAS algebric system. Mention the commands

in clearly.

Construct the random polynomial of 3rd order. Set the coefficient of the polynomial between -5 to 3.
Evaluate polynomial at x = 0.1, 0.3, 0.5. Mention clearly the YACAS program.
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Paper : SEC-B-2
(2018-19 Syllabus)
[Renewable Energy and Energy Harvesting]
Full Marks : 80

Time : 3 Hours

Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version ]
The figures in the margin indicate full marks.
Answer question nos. 1 and 2 and any four questions from the rest.
Answer any ten questions 2410

(a) What do you mean by oceanic wave energy?

(b) What do you mean by hydroelectric plant?

(c) What are hydrothermal resources?

(d) What is wind energy?

(e) What is solar pond?

(f) What is geothermal energy?

(g) Name two major fossil fuels.

(h) What is tidal energy?

(i) Briefly discuss about a method of Piezoelectric energy harvesting

(j) Define caloric value of a fuel.

(k) Mention one advantage and one disadvanlage of biomass energy

(I) Name two major air pollutants and their sources,



2.

R _-—-—-_-_._._.-- \
(15) (" X(4th Sm.)-Physics-G/SEC-B/CBCS

Answer any four questions - e
(a) Explain the structure and working principle of solar cell. i
(b) Describe how electricity can be generated using bio-gas plant with a neat diagham. 5
(c) Name two conventional and two non-conventional energy sources. What is Solar cooker? 342

(d) What is the difference between isotope and isotone? Give examples. What do you mean by waste

processing? 3+2
(¢) Whatis the working principle of OTEC? What are the disadvantages of geothermal energy? 243
3+2

() Write a short note on greenhouse effect. Write the indirect use of solar energy.

onents of hydroelectric

Write about the use of turbine in thermal plants. Write about the essential comp
5+5

powerplant.

What are the disadvantages of solar energy? How does a solar water heater work? 5+5

enerator work? Write

Write a short note on the limitations of the nuclear energy. How does a linear g
54+3+2

down their applications.

What do you mean by osmotic power? Write the disadvantages of osmotic power. Write a short note

on energy crisis. What are the constituents of Natural gas? 2+3+3+2
Explain briefly the working and importance of suntracking systems. What are the major limitations of the
4+2+2+2

tidal energy? What is diffuse radiation?

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

electromagnetic energy harvesting. Why biomass is considered as unsustainable energy source?
5+3+2



