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PHYSICS — GENERAL
Paper : SEC-A-1 and SEC-A-2

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

Paper : SEC-A-1
(Syllabus : 2019-2020)
[Scientific Writing (Theory)]
Full Marks : 20

TR Tl 7o Foe

T~ e eTHa Tl e |

qTE Y (@6 LaTeX-99 document class 577 3xd0
() article () book
(%0 report (9) document

LaTeX-9 # fo=ib @eId =12 Y of T(—
(=) $\hline$ () $\hcut$
(s1) $\hbar$ (3) $\hcross$

LaTeX-93 math mode-« S 2% FI7 %i?\‘) command & ¢

(F) \frac{} {} (@) frac{}/{}
() fraction{} {} (@) frac{} {}
LaTeX-4d math mode-4 x2*a Feitg FHara?

(F) x"(2+a) (¥) x7{2+a}
() xM[2+a] () x**(2+a)

LaTeX-93 math environment-9 (9 GY&GF (A0 ZAF @A ATRGAT command =&
(#) \mathbf{} () \boldf{}
(o) \textbf{} : (9) \boldface{}
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75 Sl S FEIEL T @ Bzb I F9 2?2

¥| LaTeX-97 tabular environment-9Q (BTl AR
) # @)\
() & @) ,

q| LaTeX-4 @I 57 Fel@ SEge w2

(&) \includefigure{} (%) \includegraphics{}

(%) \includepicture{} (%) \includegraph{}
w1 LaTeX-43 math environment-4 €< command (€T MR \frac{\sqrt{3}} {\sqrt{2}} | 7MMe® SNSG-o

TrEe I

3 ;
@) \E () J3/2
NE)

™ 7 @) /2
51 @=ER® @ command At 8% Q B0 «ea 792

() $\OMEGA $ () $\omega $

(s) $\Omg $ (¥) $\Omega $

b
so| LaTeX-499 math environment € I @499 command ) ?

x=a
() \int_{x=a}"b | (¥) \integration_{x =a}*b
(o) \int"{x=a} b () \int_x=a"b
53| RS @M code block  @IE! AT 779 WOIR GFfRT el T #Ata?
(%) \begin{eqnarray*} () \begin{eqs*}
\end {eqnarray*} \end {eqs*}
(57) \begin{eqnarray} (9) \begin{equations*}

\end {eqnarray} \end {equations*}
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y3| @RS LaTeX command-43 #f6< wes+{6l Fi e
3
\begin {pmatrix}
a&b\\

c&d\\
\end {pmatrix}

a b

@ . @ (%
a b | a b
(ﬂn[cd] (‘“){cd}

[English Version]
The figures in the margin indicate full marks.

Answer any ten questions. ' 2x10

1. Which one is not a document class in LaTeX?
(a) article (b) book
(c) report | (d) document.

2. The symbol 7 can be expressed in LaTeX as

(a) $\nline$ (b) S\heut$
(c) S\hbar$ (d) $\hcross$.
3. Which one is a valid command to define a fraction in math mode of LaTeX?
(a) \frac{} {} (b) frac{}/{}
(c¢) fraction{}{} (d) frac{} {}.
4. How to write x2*2 in math mode of LaTeX?
(a) x"\(2+a) (b) x~{2+a}
(c) x"[2+a] (d) x**(2+a).

5. To write expression in boldface in math environment of LaTeX the requisite command is
(a) \mathbf{} - (b) \boldf{}
(c) \textbf{} - (d) \boldface{}.
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& i nt of LaTeX ?
6. Which one is used to separate elements of a row in the tabular environme

(a) # (® \
(¢) & d ,
7. How to include figure in LaTex?
(a) \includefigure{} (b) \includegraphics{}
(¢) \includepicture{} (d) \includegraph{}.

8. A LaTeX command in math environment is given as \frac{\sqrt{3}} {\sqrt{2}}. Find out the correct
output from the given options :

(a) \E (b) V372
MES

(c) 32 @ 3/2.

9. The greek symbol 2 can be obtained from
(a) S\OMEGA $ (b) $\omega $
(c) $\Omg$ (d) $\Omega $.

- b
10. What will be the LaTeX command to write J' in math environment?

(a) \int_{x=a}"b (b) \integration_{x =a}"b
(c) \int*"{x=a} b (d) \int x =a"b.

11. Which of the following code block prints more than one equations without any equation number inside
a LaTeX document?

(a) \begin{eqnarray*} (b) \begin{eqs*}
\end {egnarray*} \end {eqs*}
(c) \begin{egnarray} (d) \begin{equations*}

\end {eqnarray} \end {equations*}
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12. What will be the correct output of the following LaTeX command?

$

\begin {pmatrix}
a&b\\

c & d\

\end {pmatrix}
S

a b a b
@ . 4 (b)c

a b dab
(C)cd ()ca"

Paper : SEC-A-1
(Syllabus : 2018-2019)
[Basics of Programming and Scientific Word Processing]
Full Marks : 80

QiEfFERe AN AN FE
s 7o AR Q 72 e ARRYST GR O (F-(LAT b1Ffr ATHT Taq Wie | X0

S| T T eTHE TR WS 8
() 1 GB 3T byte 2(q?
(%) RAM 933 ROM 99 =1 Sl § Fie

() x=.f(a+b) 92 T&IH FORTRAN/C (S (T4 |

@) sin[g) 21 F¥3Ts FORTRAN/C €3 (3% (T |

(8) f(x)=In(x) 92 E4foafs &9 908 GNUPLOT 99 @IS 6 ceiedl |
(®) E=mc? b @A LaTeX @e Gl |

(®) sin?0 E<AR &M LaTeX &l @l |

(w) Freifie Rqfouf FORTRAN/C-CS e e &

if m=n then p=m—n otherwise p=n-m
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R

9|

81

el

(@) LaTeX-a% math mode-4 oo (FT¥ATS @S 92

(@) LaTeX-4 Word Processing 32l Frera f&FTe 23 ?

(%) LaTeX-4 _‘g @2 sfifes Y @AM A Je

(3) GNUPLOT-9 y = x3e2* Tsia(s or%s Fa1d command e

- 5T AT TaE e 8 @x8

e_(x%"z) sl GNUPLOT-4 %+ G941

@) x9F-10<x< 10N o=0.1 €I V=

PG command @& @ETTAl

o+ 27

1 2
() [3 4] @3 2x2 matrix- read $99F & FORTRAN/C-43 (€ (10T

C F-32 |
(57 e 3 FABIA (AT F = 102.0-93 & C T 77 F00 26 FORTRAN/C-49 (S (A0 |
(@) n=100 3T *t8 &% 7 M [eey F= [T $9917 59 FORTRAN/C-93 (S 3T |

2 2
(&) E] +[§] =1 siifafss egFH LaTeX-9 @0

1
®) n=§mnck FAF0 LaTeX-9a Tt |

) eme eiferl (At FE ARG A6 F999 & FORTRAN/C-97 @l (=l @
10, 5, 22, 9, 2, 18

(*) R=5.0 93 & G (T 7T S = 4nR? W@ & FORTRAN/C-a7 @IS @R

¢+¢
@) 6l At (1.5, 2.4, 3.5, 4.8, ~5.0) read T TF 1w Fiefa w217 By FORTRAN/C-93 (371G (1041 |
() §=142+2%+. 427 @@ @510 el F91% &5 FORTRAN/C 7% gl | t+e
fFrefeie sifedef aem Faaim @ LaTeX @ie @ s 3xe
a’zx
F) m——=0
=) 3
(}) SecR?
2
(o) x= ~b+b*—4ac

2a
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(@) o=

N |
w [

(&) pV " = constant.

ol (%) el o input B T @l sneTEiEa crewe et @ FORTRAN/C ceflerife Gt |

() FsfiRe @b 27" F7=9 @ FORTRAN/C cella= a8 |
12+ 32+ 52+ .+ upto N, 7% A2, N-(F input AT gz TN C+G

al f(x)=x @R g(x)=sinx G2 WATT ¥B x=-5 (AF +5 AWT A GI2 ARH TEA FAL GO
GNUPLOT-99 command (5721 | GiRBTaa X 0% 98 Y0F (i€ | ¥ O 43R X 9= 9199 I3 7 (x),
g(x)” @R “X” label GIEIT FA | €+3+9

vl fAsERe 5l MR @ LaTeX (1S el 8 | 3%/ x8
(F) The CGS unit of force is dyne
(4) The surface area of sphere is, 4 = 4nr?
(") The conductivity (o) of a material is defined by J= oF,

(]) The speed of light in vacuum is, ¢ =3%103 m/s.

[English Version]
The figures in the margin indicate full marks.

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

1. Answer any ten of the following questions : 2x10
(a) 1 GB is equal to how many bytes?
(b) Write the full form of RAM and ROM.

(c) Write the mathematical expression in FORTRAN/C for the following expresstion : x=./(a+b).

(d) Write code in FORTRAN/C to calculate sin(g].

(e) Write code in GNUPLOT to plot f(x) = In(x).

(f) Write the code in LaTeX to write the following : E = mc2.

(g) Write the command in LaTeX to write sin?0.

(h) Write the foilowing statement into FORTRAN/C if m > n then p =m —n otherwise p=n—m.

(i) What will be the command in LaTeX code, to write o in math mode?

Please Turn Over
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()

(k)

)

d Processing ?

J5

Write the following mathematical expression in LaTeX : 5

What is the command in LaTeX to write : Wor

What is the command to plot the function y = x3e% using GNUPLOT?

5%4

2. Answer any four questions :

(a)

(®

(c)

(d)

(e)

®

3. (a)

(b)

4. (a)

2
1 a2 e x
Write GNUPLOT commands to plot ¥ = € {A" ) for 6 = 0.1 in the range —10 <x < 10.
oV2n

1 2
Write a code in FORTRAN/C to read the 2x2 matrix [3 4}

¢ F=32
5 9 ’

Write a code in FORTRAN/C to calculate the value of C in equation

where F=102.0.
Write a code in FORTRAN/C to read a number » = 100 and to check whether it is divisible by 7.

! 2 2
Write the following mathematical expression in LaTeX : [EJ +[%] =1.
a

Write the following mathematical equation in LaTeX code : 7 =—1-mnE?L .
3

Write a code in FORTRANY/C to find the smallest one from the list
10, 5, 22, 9, 2, 18
Write a code in FORTRAN/C to calculate the surface area of a sphere S = 4nR2. where R=5.0
5+5

Write a code in FORTRAN/C to read five numbers (15,24, 3.5, 48 _5 0) and their average
) Wity el WOy, —J. H a g L

(b) Write a code in FORTRANY/C to determine S = 1+2+22+ +27 5+5
S. Write the LaTeX source code to type the following equations : %5
. b
) 2
X
(@) m—=0
dr
(b) S R?
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—b+ b —4dac

€) == 2

.
@ a=3

=L
3

(e) pV ¥ = constant.

. (a) Write a FORTRAN/C program which will calculate the area of a rectangle, taking the sides as input.
(b) Write a FORTRAN/C program to compute the following series :

12+ 32+ 52+ . +upto N terms

Take the value of N as input. 5+5
. Write the command to plot two functions, f(x) =x and g(x) =sinx for x=-5 to +5, in the same graph
using GNUPLOT. Show the X-axis and Y-axis on the graph. Set the label “/(x), g(x)” along Y axis and
“X” along X-axis. 5+2+3
. Write the LaTeX source code of the following 4 lines : 2Yax4
(a) The CGS unit of force is dyne
(b) The surface area of sphere is, 4 = 4nr?
(c) The conductivity (o) of a material is defined by J= GE,
(d) The speed of light in vacuum is, ¢ =3x108 mis.
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Paper : SEC-A-2
2019-2020)

(Syllabus :
d Energy Harvesting]

[Renewable Energy an
Full Marks : 80

AT AT Rl il
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() e i efef e

(o) g-oAR = e
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(@) I ST AR 2

((Eu) QTS 25 WIFBRAT SRl e T |

@) CEEE-Sil *fE (AT AREete

ke sty
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(@) (=) &1 e 3 Nrges® § e
(@) TR = Forsray [ifon % Sy s
() (¥ T R Ve gFreaw 8 R sy =i Fa s

+@

() GFew ¢ RmEe w1 @ o (A AL @R A Fofe =3 93z @ e

R aFow e Rumet f @it 1 F30 #ita? adew [reer o [

(D) (@) RGeS ezfm «feq et B garta skt § e
(@) grerg FiEfEEs e
@) CTRoFa ARBIemIE TS e
(8) (%) =& 2l ¢ (Mo FiggH I T2 2ifely g Fea Tnrzgd we |
(=) ieifers *ifea iR § Fie
R Ty T el Sma Fm
®) (@) I F=ATE @t |
(1) Coge HasTz FI-(26 PIE3Ed I wia |

[English Version]
The figures in the margin indicate full marks.

1. Answer any ten questions :
(a) How electromagnetic energy can be harvested?
(b) What is a nuclear chain reaction?
(¢) What is geo-thermal energy?
(d) Why hydrogen is called clean fuel?
(e) What are the different types of fuel cells?
(f) Name the five fundamental sources of energy.
(g) What is biomass?
(h) What is the necessity of conservation of energy?
(i) Explain the role of bacteria in biogas plant.
() What are the limitations of tidal power generation?
(k) What do you mean by greenhouse effect?
(I) Name two major fossil fuels used by us.

0 (e ?
(RH)H(S+3)+(>+3)

T+3+9

(3+3)+9+9

e+e

2x10
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2. Answer any four questions :

(a) Describe briefly the working principle of a solar cooker. Write two disadvantages of using a sglﬁ:

3+2

cooker.
(b) What are linear generators? Mention their applications.

(c) What are the essential elements of a hydroelectric power plant? Discuss the merits and deme;:;
of hydro power stations.

(d) What is piezoelectric effect? Explain with diagram the generation of piezoelectricity. 243

(¢) What is wind power? What are the advantages of using long blades in a windmill? What is ;)f;i;
thermal energy?

(f) Write three advantages of Biomass energy. Why fossil fuels are not considered as biomass? s
3. Answer any four questions :

(a) (i) Express the characteriétics of biodiesel.

(i) Discuss the applications of Biomass Energy along with its impact on environment. 4+(3+3)
(b) (i) What are the factors affecting the generation of biomass?

(i) Mention various biomass converting processes. 5+5
(c) (i) What is nuclear fission? Distinguish between fusion and fission. |

(i) Which.process between fusion and fission release more energy and why?

(i) Can fission and fusion work together? Why is fusion safer than fission? (2+H3)H1+1)H1+2)

(d) (i) What according to you are the major challenges in adopting solar power as household power
source?

(i) What is the caloric value of a fuel?
(iii) What is the basic principle of operation of a solar pond? 542+3
(e) (i) What are the primary and secondary resources of energy? Give one example of each.
(1) Write down the demerits of conventional energy sources,
(i) What are the effects of global warming?

(f) (i) What do you mean by biodiesel?

(2+2)+3+3

(i) Describe the flat plate collector with the help of a suitable diagram. 545
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Paper : SEC-A-2
(Syllabus : 2018-19) |
(Electrical Circuits and Network Skills)
Full Marks : 80
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S| G-CIEET A5lE 2T Ted e ¢ e
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(@) ROSERR =9 S (@) GfE-FITIT T2
() e IS 74 | @) Boiws el o)
(o) B Ge ERAR GITATEI BB (SIEHIad M &
=) 0.7V = 03V @ 10V & 0.1V

(2) ﬁmwﬁ@ﬁaﬁamﬂﬁwmm?

+———l>l—j —D
) (1) P
5V bulb Fhd bulb

() e e B T9T SeARE TN AC SO G T WIEH 2R

(&) 2 @M 12 @ 111 &) @EmE I
() I 9Fo CR IS F%E AE(0S G2 THRCE (TRIT T4 QA0S S 3
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Al @I Al 2THa Ted e ax@
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[ English Version]

The figures in the margin indicate full marks.
2x%5

1. Answer any five questions :

(a)

(b)

(©)

(d)

(e)

®

2. Answer any five questions :

At standstill state the slip of the induction motor is
@ 0 (i) 0.5 (i) 1 (iv)
The transformer core is laminated in order to

(i) reduce hysteresis loss. (i) reduce the eddy-current loss.

(i) improve cooling. - (iv) all of the above.
The turn-on voltage of a Ge diode is neatly

@ 07V G 03V @) 1.0V (iv) 0.1 V
In which of the following figures the bulb will light?

+ [~ _
@ - Jb (i) ™ Lr)
L) bulb v bulb

For a pure sinusoidal AC source the form factor is

() 2 (i) N2 (i) 1.11 (iv) None of these.

Time constant of a CR circuit may be defined as the time in which the initial charge on the
capacitor decays to

) 63% ) 37% | (i) 0.63% iv) 0.37%

(a) Find the polar representalioﬂ of the voltage (4 + j3) V.

(b) What is surge protector?

(c) Draw the output waveforms of half-wave and full-wave rectifier.

(d) Explain advantages of 3-phase circuit over single phase.

(e) Discuss the cause and effects of ‘Overload in an clectric circuit’,

(f) What are the differences between an AC generator and a'DC generator?
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Group - A

Answer any four questions.

. (a) What do you mean by loop and mesh in an electrical network?

(b) Find the resistance between the terminals A and B of the following circuit.

500 100 200
" —/AAAN AANAN AN ———
— ——— B

—AMA—— AN —
10Q 20Q 243
A 3-phase, 6-pole, 50 Hz induction motor has a slip of 5% at full-load. Calculate its speed and frequency
at full-load. 5
Explain how an oil-type circuit breaker works. 5

. Establish that an ideal transformer which is step-up for voltage is step down for current. Can a transformer

operate on DC? 3+2

Compare the phasor diagram for voltage and current when an AC source is applied in a pure resistive
and inductive circuit separately. Give the symbolic representation of an ideal voltage source and ideal
current source. 32

. A steady current of 2A flows through a coil of self inductance 30mH when connected to a 20V DC

supply. Calculate the current, power factor and power dissipation in coil when it is reconnected to a

20V, 50Hz AC supply. 5
Group - B
Answer any four questions.
Write short notes on any two : 5%2
(a) Multimeter
(b) Relays

(c) Armature reaction.

(a) What are the advantages of induction-type wattmeters over dynamo-type wattmeters?
(b) What is the difference between a voltmeter and an ammeter in terms of construction?

(c) How can a 0-3mA ammeter with 12Q resistance be converted into a 0-18V voltmeter?
3+4+3
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and a resistor R in series. A supply

. : i C
11. (a) A circuit is containing an inductor L, a capacitor

(b)

12. (a)

(b)
13. (a)

(b)

14. (a)
(b)
()

current at any instant in the circuit.

V =V, sin ot is applied across the combination. Find the
: ' factor.
power fa

d
For the circuit shown below calculate the current (/) an

Impedances Z; = (6 + /8)Q, Z, = (8 - j6)Q, and Voltage ¥ = (100 + jO)V. 5+5

Sketch the simplified diagram of an AC generator mentioning action of vanohus paI'EIS-.fOI'l'WhE.lt
factors does the generated emf depend upon? To convert it as DC generator what modification 1B
needed?

Mention different sources of loss of an ideal transformer. (4+2+2)+2

Consider the following circuit, When the Key (K) is connected to terminal 1 find the instantaneous
current flowing through the circuit. Give its graphical presentation.

What should be the voltage across R when the key(K) is suddenly connected to terminal 2?

!,

] 1

Show that in an AC circuit real power = Apparent power x Poiver Siotes

(4+2)+4

What is watt less current? Name one electrical component through whjch current may be wat less
' a .

A low voltage soldering rod taking 40A at 12V is to be 0
. d perated fi
which is connected to 240V AC source. Calculate the turns ratigoz:](llh;rs;;:;:;dzry of ;1 transformer
urrent.

44(1+1)+4



