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PHYSICS — GENERAL
(Syllabus : 2019-20)
Paper : SEC-B-1
(Arduino)

Full Marks : 20

The figures in the margin indicate full marks.

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

Answer any ten questions, each carrying two marks.

. Number of digital pins available on the Arduino UNO board are

(A) 14 (B) 13
©) 11 (D) 16.
. The clock speed of the Arduino UNO board is
(A) 32 MHz (B) 16 MHz
(C) 1 MHz (D) 11 MHz.
. The tilde labelled pins are used as a
(A) Pulse width modulator (B) Voltage source
(C) Analog Pins (D) Current source.

. The pinMode() function is used for

(A) Change the input or output mode of the pin.
(B) On or off the pin.

(C) Convert analog to digital.

(D) PWM mode.

. What does a statement do which starts with a /* and continues until a */?

(A) delays a command (B) compiles quicker

(C) denotes block comment statement (D) load a program.

. In Arduino a command delay (100000) leads to the delay of
(A) 100000 seconds (B) 100 seconds
(C) 1 second (D) 10 seconds.
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7. In Arduino IDE, IDE stands for
(A) Integrated Digital Environment. (B) Integrated Development Environment.
(C) Instruction Development Environment. (D) Interactive Development Environment.
8. The basic function of ADC is to
(A) Convert Analog to Digital Signal. (B) Convert Digital to Analog Signal.
(C) Connect Digital pin to Analog. (D) Connect Analog pin to Digital.
9. In the programming of Arduino IDE, ‘digital Write (LED, LOW)’ means
(A) Turn off LED (B) Turn on LED
(C) First turn on and then turn off LED (D) Blinking of LED.
10. What is the change of voltage in LM35 temperature sensor due to a change of 1°C temperature?
(A) 20 mV (B) 12mV
() 10 mV (D) 15mV.
11. Baud rate means
(A) the rate at which the data is communicated.
(B) the rate of bits.
(C) the rate of baud.
(D) the rate of signal communicating through the channel.
12. inta=3;
intb=2;
intc=a+tb;
Serial.println(c);

Which one of the following statement is true for the above code?
(A) The value of ‘c’ will be printed serially. (B) It will be executed 5 times.

(C) 5 will be printed in the serial monitor. (D) Letter ‘c’ will be printed in the serial monitor.
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1. Answer any ten questions : 2x10

(a)

(b)

(c)

(d)
(e)
(
(8
(h)
@
Q)
(k)
)

The transformer core is laminated in order to
(1) improve cooling (i) reduce hysteresis loss

(iii) reduce eddy-current loss (iv) all of the above.

If the flux/pole of a dc generator is halved but its speed is doubled, then its generator emf will
(1) be halved (i) be doubled

(iii) be quadrupled (iv) remain the same.

In a delta-connected system, the relationship between the line current (/;) and the phase current
(L) 1s
Q) I =31, Gy Iz =31y,

i) 1 =1p Gv) I = ]ph/\/g

Find the polar representation of the voltage (4 + j3) V.
Define simplex lapWinding. What is a Wave Winding?

What are meant by the terms — line and phase quantities.
When a faulty current is detected, write possible actions.
Why does not a single phase induction motor take self start?
What are the characteristics of SF¢ Gas?

Can a transformer work on DC? Justify?

What is meant by armature reaction in Alternators?

How much true power is developed in each phase of a three-phase generator if the voltage is 208
V and the current is 15 A with a power factor of 78%?
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Answer any four questions. 4x5

. Derive the emf equation of an ideal single-phase transformer.

. A 3-phase, 50 Hz induction motor has a slip of 3% at full-load. Calculate its speed and frequency at full-load.
. With neat sketches describe the working principle of SF circuit breaker.

. Draw Star (Y) and Delta A connections for 3 phase compare their merits and demerits.

. Draw phasor diagram of Practical Transformer on load and explain.

(a) Draw the torque-slip curve of a three phase Indication Motor for different values of rotor
resistances.

(b) What are the advantages of Induction type Wattmeters over dynamotype watt meters? 3+2

Answer any four questions. 10x4

(a) With neat sketches describe the construction and working principle of a single-phase energy meter.

(b) Using a schematic diagram, explain working of a protactive relay. 5+5

(a) With neat sketches describe the working principle of DC generator.

(b) What is meant by voltage regulation of a generator? Write down formula for finding its value.

(c) An 8-pole, wave-winding DC generator has 900 armature conductors and a flux/pole of 0.04 wb.
At what speed it must be driven to generate 500V? 5+2+3

(a) Derive the relation between line and phase values of voltages and currents of 3-phase star
connected and delta connected systems.

(b) Draw the different types of transformer connections. 6+4

(a) Using a neat diagram, derive the torque equation of a dc motor.

(b) The rotor of 6-pole 50 Hz induction motor is rotated by some mean at 1000 r.p.m. Compute
(i) rotor voltage, (ii) rotor frequency and (iii) torque developed. 6+4

(a) Explain Slip-ring rotor and squirrel cage rotor of Induction Motor.

(b) Derive the expression for starting torque in Induction Motor.

(c) Draw the slip-torque characteristics of a single phase induction motor for both forward and
backward slip regions. 3+4+3

Write short notes on any two : 5%2

(a)
(b)
(c)

Working principle of Megger.
Line diagram of a distribution Sub-station.

Symmetric and unsymmetric fault.
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