>l

91

81

@\

(X(5th Sim.)-Physics-G/(SEC-A-1) & (SEC-A-2)/CBCS )

2022

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
TERE TS T el

(- 7 27T TER WG |

€T7F W& @Wio LaTeX-43 document class 79 7 XS0
(=) article (%) book
(57} report (%) document

LaTeX-¢ £ B2l @S &9 I0 © =4
(=) Shline$ (x) Stheut$
(o) Sthbar$ (=) S\heross$

LaTeX-49 math mode-4 SR 2 FIKIE F1F© command & 7

(F) \frac{} {} () frac{}/{}

(%) fraction{}{} () frac{} {}

LaTeX-4% math mode-& x2*2 Jeirz Fama?

@) x°(2+a) (2) x"{2+a)

(51} x"[2+a] () x**(24a)

LaTeX-4% math environment-¢ (&9 TGS (6] TILTF (FXAF TTGAT command 5
(=) \mathbf{} (<) ‘boldf{}

(o) \textbf{} (9) \boldface{}
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¢! LaTeX-4% tabular environment-4 (LA AZE 76 Soimm wemm 32319 &) i 5= 7927 o9 =32
(=) # () \
() & @ ,

41 LaTeX-9 (@ o7 e swgs o1 537
(%) ‘includefigure{} () ‘includegraphics{}

(%) \includepicture {} (9) \includegraph{}

| LaTeX-9£3 math environment-¢ €% command (#€3 (g \frac {\sqrt{3}} {\sqrt{2}} | ST =MTH=5T
Y Tl |

3
=) \g @) V372
3

1) —F= 3/

51 FEFR® @ command (IF B Q B ~ftext 72
(=) S\OMEGA $ (%) Somega $
(57) $\Omg 'S () $'Omega $

h
o LaTeX-4% math environment & I (F44F command 7
x=aq

(&) \int_{x=a}"b (¥) \integration_{x=a}"b
(o) \Mnt*{x=a} b (%) lint_x=a"b

33| WEERe @9 code block f§ @t Wt TIY TR G3IfET N T oige

(<) \begin{eqnarray*} () ‘begin{eqs*}
\end {eqnarray*} ‘end{eqs*}
(51) ‘begin{egnarray} (¥) ‘begin{equations*}

‘end {eqnarray} ‘end {equations*}
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33| f5f@R® LaTeX command-<3 %% wes75h &
S
\begin {pmatrix}
a &b
c & d W\
‘end {pmatrix}
S

a b a b
W)r:d (‘[)C
" a b - abl
o | ® 1, 4

[English Version]

The figures in the margin indicate full marks.
Answer any fen questions. 2x10

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

(¢) report (d) document.

2. The symbol % can be expressed in LaTeX as
{a) SthlineS (b) Stheut$
(¢) S'hbar$ (d) Sthcrosss.

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 x27@ 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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6. Which one is used to separate elements of a row in the tabular environment of LaTeX ?
(a) # (b) \\
(©) & (@,

7. How to include figure in LaTex?
(a) ‘includefigure{} (b) ‘includegraphics{}

(c) ‘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 :

3
(a) \jz (b) Vﬁ
: _"/__3.-. d) f3/2
(c) NG (@ VJ3/42.
9. The greek symbol Q can be obtained from
(a) S\OMEGA $ (b) S\omega S
(c) $\Omg$ (d) $'Omega§S.

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

x=d

(a) \int_{x=a}"b (b) \integration {x=a}"b
(c) \int"{x=a} b (d) Mint x=a"b.

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

(a) ‘begin{egnarray*} (b) ‘begin{eqs*}
‘end{egnarray*} ‘end{eqs*}
(¢) ‘begin{egnarray} (d) \begin{equations*}

‘\end{egnarray} ‘end {equations*}
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12. What will be the correct output of the following LaTeX command?
S
\begin {pmatrix}
ad b\
c & d\\
‘end {pmatrix }

a b a b
(a) 5 4 (b) [c ]

a b a b
() L d} @ {c d}'

Paper : SEC-A-1
(Syliabus : 2018-2019)
[Basics of Programming and Scientific Word Processing]

Full Marks : 80
2NEFRC Fere YA W

S T G 2 TRRIT G I (F-(FAT BIFG AT TeF e | x30

S| T~ T 2TET TET We ¢
(F) 1 GB ¥9 byte 204 ?

() RAM @38 ROM &3 731 e F e

() x=,/(a+b) 92 &M FORTRAN/C (S T |

) sing) f21q ¥909 FORTRAN/C €7 (S G4 |

(8) f(x)=In(x) @3 @<bas o%a F908 GNUPLOT 93 e 5 |
() E=mc? % @439 LaTeX &Ief (02|

(®) sin’0 F74IF & LaTeX @EH G0

(&) fwfefe ﬁqﬁs@% FORTRAN/C-(S 2@ T ¢

if m=n then p=m—n otherwise p=n—-m
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(&) LaTeX-€% math mode-9 oo (F¥AF FEH 2
(@8) LaTeX-4 Word Processing =2 Freg T 212

vl

(%) LaTeX-< 3 e gl @9 Awfe Jie

£
l“'lu

(3) GNUPLOT-4 y =3¢~ To/b 5% 93319 command 1 ?

X F-FT BFf TR Ted e ¢ ex8
_(1/4 ] N
(&) x-47 -10 < x < 10 A== M 0=0.1 407 ¥ = e /29 ool GNUPLOT-4 9FH T519

cV2m

2T command & E0 |

1 2)
() (3 4J @3 2x2 matrix-T read 3397 & FORTRAN/C-49 (IIC (&L |
x

" C_F-3
03 9

(@) 1 =100 72307 #ite &= 7 W Rere T 77 3397 5 FORTRAN/C-43 &€ &Ll |

3 FE@Re (@ F=102.0-97 & C W+ 74T F9708 25 FORTRAN/C-€3 (&% 70l

. o)
I ) _
(i] +[%J =1 *fifes W&FH LaTeX-9 =L |
\a

]. — = ~
(®) 1 =§f?znck FARPEN LaTeX-@ Tl |

O 2t ey #eiBrE W5 $9919 T FORTRAN/C-47 (&% (Ard 2
10, 5,22, 9, 2, 18

O (F) 2@m

{3

() R=5.0 937 & 9T (T CFaTH S = 4nR? 197 &7 FORTRAN/C-43 (&% (FRl|  @+¢

81 (=) oM weayt (1.5, 2.4, 3.5, 4.8, —5.0) read & O 96 W+ 37977 & FORTRAN/C-93 (@G G |

(@) §=1+2+22+..+27 9 @oFA’ Wefg $991F & FORTRAN/C @® G721 | @+t
¢ Fsfie el oom 537 & LaTeX &€ @0l ¢ %

(=) m dz; =)

(4) Sx R?

By .

(o 2=
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£
(&) pV' =constant.

a9 (T fAT@% T\ FORTRAN/C celsis cara |

() AR W7 input Boea i w3l oy
(%) FfRe i o S & FORTRAN/C conamsfs s 2
124324 52+ _+upto N, o7 5, N-(3 input B el a1 | €+6

() =x 9 g(x) =sine G WHEF G x=-5 (NF +5 AWT W <3 A UES TTAF T

GNUPLOT-4 command GFTTR1 | GRTTER X % Qa8 ¥ S0 (716 | ¥ ST €32 X &7 9219 T2 “f (),
2(x)” €32 “X7 label 927 T2 | ¢+3+0

S o 8

WA BT FIRE Gy LaTeX (@9 G2 ¢ ¥/ x8

(%) The CGS unit of force is dyne
(¥) The surface area of sphere is, 4 =472
(°7) The conductivity (c) of a material is defined by J=cE,

() The speed of light in vacuum is, ¢ = 3x108 m/s.

{English Version]

The figures in the margin indicate full marks.

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

. 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.

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

(d) Write code in FORTRAN/C to caleulate sin (gj

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

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

(g) Write the command in LaTeX to write sin20.

(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 moade?
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(j) What is the command in LaTeX to write : Word Processing ?
(k) Write the following mathematical expression in LaTeX : )
(1) What is the command to plot the function y = x3¢~2* using GNUPLOT?
2. Answer any four questions : 5%4
LAY .
(a) Write GNUPLOT commands to plot y = e '/ 29/ for 6=0.1 in the range —-10 <x < 10.
ov2m
1 .2
(b) Write a code in FORTRAN/C to read the 2x2 matrix 3 4]
. : . W i Tl
(¢) Write a code in FORTRAN/C to calculate the value of C in equation gz G
where F=102.0.
(d) Write a code in FORTRAN/C to read a number 7 =100 and to check whether it is divisible by 7.
¥ (v
(e) Write the following mathematical expression in LaTeX : (—-j +[;J =1.
a
(f) Write the following mathematical equation in LaTeX code: 1 =%nm€l.
3. (a) Write a code in FORTRAN/C to find the smallest one from the list :
10, 5, 22, 9, 2, 18
(b) Write a code in FORTRAN/C to calculate the surface area of a sphere §=4nR%, where R=5.0.
5+5
4. (a) Write a code in FORTRAN/C to read five numbers (1.5, 2.4, 3.5, 4.8, —5.0) and their average.
(b) Write a code in FORTRAN/C to determine §= 1+2+22+..+27. 5+5
5. Write the LaTeX source code to type the following equations : 2%5
2%
(a) m—=0
(b) S R?
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(c) x=
(dy &=

(e) p¥V'=constant.

(a) Write a FORTRANY/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 =-3 to +5, in the same graph
using GNUPLOT. Show the X-axis and Y-axis on the graph. Set the label “f{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 =4m2
(c) The conductivity {c) of a material is defined by J=0FE,

{d) The speed of light in vacuum is, ¢ = 3x10% m/s.
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Paper : SEC-A-2
(Syllabus : 2019-2020)
[Renewable Energy and Energy Harvesting|
Full Marks : 80
qEERe FANSET Yl W

S| (@@ P eTeE UeT e 3 $%30
() ofee preR *fE e e F7 I 2
() e X effefem e
(o) T-21AR I e
(2) TUTENTE #EF g o7 & T2
(v) Rfen e genf @EeR F e
(5) =g #Isfs 25 Tewd T R
(%) QI 2
(7) *fE NTEED AT F 2
(@) QST AT TR IR 71471 F |
(&) @EE-TH =F e Ry Seomis Faaeiet TEe
(%) farares fem qte & @2
(8) 7B 24 Frar el 79 S0

X (TR BIFG AT ©ET WG ¢

() mmwwﬁﬁmwmaﬂwwlmmwmwﬁw@mﬁﬁW| o+3
(2) 7R Seoim F17 @7 IR Srae T | ©+3
(1) TR, (T N7 SRR ST SR | GRS (U R ¢ ket § e 39
(%) PrERETne ams 9 2 Toor e iimn Sesm T S | 49
(8) agefE § 2 TIgFE TR @© ETEE AR B Fe @y e e SHI+HR
) T e feaf i @l | SR e AT e R w3 = 7 & 0+3

| (T BIEG otnT ey we ¢
@) (@) toa-fores gz RFEYE 9 S|
(=) T *fe Seraierel wiEES F0al €32 ARNETIE BT U3 4O & Al 8+(0+9)
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(B @) == & 7 Trzees & e
(=) < «fE Fweerae =fey % Sme =) ¢+a

() (=) =TS R § e oFrew ¢ [FuEree sy i Feed o |
(W) CFeTH ¢ AR W @ &l @1F A @R e fefe 2w @ o
®) oo ¢ R R G20 e w70 17 G e RuEeR (2w BRiem o e
(2+9)+(5+3)+(v+3)
(=) (@) TR el «few S o gewe R I e
(=) geEnfas ST e
) CIR7TR AR TE e | g

(=) =&z 219l ¢ (Mo siggm =7 e 2felie 3l =2 Toew 79 e |

i

{i. L =
T2SEE W R e

|

A

e TETAE Y TR @Y T | {3+3)rs+9

(5) (B) T 7T @R
(T T7gE Hove T5-2 FIEsEs 390 me | G+t
[English Version]
The figures in the margin indicate full marks.
Answer amny fen guestions : 2x10

(a) How electromagnetic energy can be harvested?
(b) What is a nuclear chain reaction?

(c) 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.
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2. Answer any four questions:

(2)

(b)
(c)

(d)
(e)

(0

Describe briefly the working principle of a solar cooker. Write two disadvantages of using a solar

cooker. 3+2
What are linear generators? Mention their applications. 3+2
What are the essential elements of a hydroelectric power plant? Discuss the merits and demerits
of hydro power stations. 243
What is piezoelectric effect? Explain with diagram the generation of piezoelectricity. 2+3

What is wind power? What are the advantages of using long blades in a windmill? What is ocean
thermal energy? 1+2+2

Write three advantages of Biomass energy. Why fossil fuels are not considered as biomass?
' 3+2

Answer any four questions :

(2)

(b)

(c)

(d)

()

®

(i) Express the characteristics of biodiesel.

(i) Discuss the applications of Biomass Energy along with its impact on environment. 4-(3+3)

(i) What are the factors affecting the generation of biomass?

(ii) Mention various biomass converting processes. 5+5

(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? Q31+ 1)H1+2)

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

(i) What is the calc;ric value of a fuel?

(i) What is the basic principle of operation of a solar pond? 5+2+43

(i) What are the primary and secondary resources of energy? Give one example of each.

(i) Write down the demerits of conventional energy sources.

(i) What are the effects of global warming? (24+2)+3+3

(i) What do you mean by biodiesel?

(i) Describe the flat plate collector with the help of a suitable diagram. 5+5
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Paper : SEC-A-2
(Syllabus : 2018-19)
(Electrical Circuits and Network Skills)
Full Marks : 80
IR Feely yomT M

S| Ty A5 2Ted el W ¢ axe
T) I O (e (Ai5E R wwEw AT, Oig fae-a3 WW wE
(=) 0 @M 05 ® 1 &) =
(%) £ TFEHIEE TS AN S8 e o —
=) TRt =Y I (@) AfE-FITT Wby T
%) T IoE T &) TorEz weehkE el
T) LT3 Ge THW TIATCE BR-SE (BITHER Ui 21
(T) 0.7V (=) 03V ® 1.0V & 01V
() T wiEe 7 T8n (PNITS FK GAE ?
. I~
= +_[H—b & - h
= bulb R Moulb
() T Swe Az ©I% SAMEH TN AC TUTE T T w8 =19
(=) V2 (=) 12 @ 111 &) @A =3I
(5) I 4G CR TN STAF I61TS G2 FALS (I T AIA0FT O =9 =1
(®) 63% (=) 37% (@ 0.63% & 037%
X (- A STRS Ted e ¢ ¢

(F) (4 + j3)V (SHE-9F (2ag Feifls ey Fear |
(}) e ATH3T 2
(o) =T @ oo GRBFEIET SI%HHb (STHTEs meE wE T |
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el
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b
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(%) RB-coe Fea TRNef ave @E IR T S
() a7 ofYe TERR TR (Ae-ag T @ T T FA |
(5) AC (S0 3¢ DC (EmITaba-«a Weg Al &ge st
faete - =
- (@I BIF5 2TeE TeI We |
() WYfeT e ot @ G 08 N [
(%) 2wG TEAIT A € B Reparas w3 weniaf e =t

500 10Q 200
EISSE, S ANAN
A I B
10Q 20Q 3+9
T 3-, 6-CF, 50 Hz ST (NIBTER e (AT’ Srgid Tt 5% | % wFEE (WAt oferas ¢ 4%
ofa =T | ¢
S5 RS @R S I I «
oSl TR (8 G e, oA ST (W 0E (57197 T GRS (LG (orI-TTen | SIS =& DC
FEANE BTG TR o+
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) =

(o) S effefe |
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[ English Version ]

The figures in the margin indicate full marks.

1. Answer any five questions : 2x5

(a) At standstill state the slip of the induction motor is

@ 0 (i) 0.5 (i) 1 (iv) =
(b) The transformer core is laminated in order to
(i) reduce hysteresis loss. (i) reduce the eddy-current loss.
(iii) improve cooling. (iv) all of the above.

(¢) The turn-on voltage of a Ge diode is nearly
@ 07V (i 03V (i) 1.0V iv) 0.1V
(d) Inwhich of the following figures the bulb will light?

4 ~ = I~

(0 . p (i) al Jb
5V L A bulb

(e) For a pure sinusoidal AC source the form factor is
() 2 () IN2 (i) 1.1 (iv) None of these.
(f) Time constant of a CR circuit may be defined as the time in which the initial charge on the
capacitor decays to
(i) 63% () 37% (iii) 0.63% i) 0.37%

2. Answer any five questions : 2x5
(a) Find the polar representation 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 electric 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
— AN AN AN
A — s B
AN WA ——
100 200 543
A 3-phase, 6-pole, 50 Hz induction motor has a slip of 5% at full-load. Calculate its speed and frequency
zt 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 : 5x2
(a) Multimeter
(b) Relays
(¢) 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?
(¢) How can a 0-3mA ammeter with 12Q resistance be converted into a 0-18V voltmeter?
3+4+3
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11. (a)

(b)

12. (a)

(b)
13. (a)

(b)

14. (a)
(b)
()

A circuit is containing an inductor L, a capacitor C and a resistor R in series. A supply
V=V, sin of is applied across the combination. Find the current at any instant in the circuit.

For the circuit shown below calculate the current (I) and power factor.

Impedances Z; = (6 +/8)%2, Zy = (8 - j6)2, and Voltage ¥ = (100 + jO)V. 5+5

Sketch the simplified diagram of an AC generator mentioning action of various parts. On what
factors does the generated emf depend upon? To convert it as DC generator what modification is
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 27
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Show that in an AC circuit real power = Apparent power Power factor.
What is watt less current? Name one electrical component through which current may be watt less.

A low voltage soldering rod taking 40A at 12V is to be operated from the secondary of a transformer
which is connected to 240V AC source. Calculate the turns ratio and primary current.
4+(1+1)+4



