
X(sth Sm.)-Physics-G/(S EC-A-L) &. (SEC-A-2)/CBCS

1{t} }

FHYSICS ** GENER{T-

Faper: SEC-A-tr and StrC-A-z

Cattciitlotes tre required to git;e tlteir ansy'ers in their oy,tt tyords
as far as pracficable.

Faper: SEC-A-I

(Svllabus : ?fil9-?02S)

IS*ientific Writing (Theor+.)i

Full h{arks : 20

dffi,Q6 >#nefr z$tq frrtiot

F @lT4r' lDf arTh3 Bqg rie t

_.'G-) I !,,n< *=<l ;Ft"rir- i aTeX-.'{F document class ;lT?

r-) a.riiele (?r) book

i.rrj l'epori (E) document

Q j i aTe-\-i ,i ffi ,:]gi-= 'F-.Ii ?:rI 9i Ed-
r<; :i.ir:.S (<) S,hcr-rtS

iri) S l:bei.rl (x) S\hcrossS

e I LaTeX-(F litath mode-€ sali{ aFtxl $3<< =l1e comnrani fr € I

i=)::r,rci; li (<) frac{}ri}

rr') h'acdon i i i] (rr) fraci] {}

E I LaTeX-{S math inode--4 ri-a ig:< fr'<Z< f

(o) x"'(2-a) (t) x'. [2*ai

(r) x^[2-a] (E) x*',i2-a)

G I LaTex-dF math *n-"'ironnent-{ Fla <l ?F :rt} qc= F<KF qtT-Ti{ command E6

(c) ':rathbill (<) .boldfi}

(si) 'tertblil (:r) \boldface I 1

ir: o

Please Turn Over



"-i i 5 r I t S nt.) - F h ),sic s- G /( S E C -A - I ) & (S E {: -A -2)/CBCS (2)
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\begin{pmatrir}

a&b\\
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'end {pmatrix}
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[English Versionl

The figut'es in the margin indicote fitll tnarks.

Ans$ eI atl.t' te fi questions.

1. \-illich rr: is lct a document class in LaTeX?

la; ari:ci; (b) book

r.*; iepo:t 1d) document.

:. 1h; s_t.mbo1 .i can be erpressed in LaTeX as

,:r lriileS fb) SJicLrtS

rcl ShbarS (d] S'JrcrossS.

3. \\'hich one is a valid command to define a fi'action in l:rath n:ode of La'-e1:?

(a) \tiac{} {} (b) fracilr{}
(c) fraction{}{} (d) flrac{} {i.

1. Horv to u,rite x2+a in math mode of LaTeX?

(a) x^(2+a) (b) x^{2-+-a}

(c) x^[2ta] (d) x"*(2+a).

5. To rvrite expression in boldlace in math eni'ilonment of LaTeX the reqrr.site comrrand is

(a) \mathbf{} (b) \boldf[]

(c) \textbf{} (d) \boldfaceii.

lo
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6. \4/hich one is used to sepalate eielrents of a row in the tabular environment of LaTeX ?

(a) # (bi 'r\

(e) & (d) ,

7. Horv to inciude figure in LaTer?

(a) ',inciudefi-eule | ) (t-r ) ,inch"rdegraphics .l l

(c) \rircludepictuLe{} (d) includeglaph{}.

8" A LaTeX corlmand ir rnath environrrent is given as \fiac{',sqrt[3]]{\sqrt{2}}. Find out the correct
oLitpui lt.tt:r lltc :ir;n rptions :

(a) E
\l ,

1L' r.r
\u/ \r J _

t;VJ(.) -T; (0 .'6rJz

9" The gr-eek s1.rnbo1 O ':an be obtained fi'on-r

(a) SIOI,,{EGA S (b) S,omega S

(c) S\Cng S (d) S'rOrrega S

b

1CI" l\rhat \1 i11 be tire I-aT;X corrrland to rrrite in rlatli enr.ilol.ulent'l

(a) rint, i: : a.l"b

(c) ',,int^ i-'i : a)_b

I
(b) \integration_{x : al./ b

(d) \rnt x:a^b.

11. \\rhich olthe follori'inc code Lrlock prints ilore than or.re eqnatior-rs ii.iiirout i:-: -'- .-.:, : :-.i::.1:,i-i tnside
a LaTeX docuurent?

(a) \begin ieqnarral,''! ] (b) \begin [eqs* ]
\'endleqnarray') \end{eqs*}

(e ) \begin ieqnara,v) (d) rbegin 
f eqgations*)

\end {eqnan a_,-} \end {equationsr'}



1:" \\hat \\i1i be the colTect output of the follori,rng LaTeX command?

S

begin fprnatrix]
a&br\
; & d',\
-,. -l L-,--+,i.-i!r1u F,111drr1.\J

S

a
(a)

(5) X(5 th S m.)-P hj's ic s- G/{S E C-A - I ) & {S E {-"4-2 ),/C B CS

\x: o

(c)
a

C
(,

b

d

D

d

t'
\C

t,
Ic

)(b

d)

6l
d)

el
dl

Faper: SEC-A-I

(S1-llabus : 2018-2019)

[Easics of Programming and Scientific Word Processingj

Full \Iarks : 80

4iznl<Z 4(?,T|en lcf,l;t nfrxrc I

) di aT= <<( { ff a1g s=?;5 ,!<( i5rt-dl F-fqW nfff qClX Eg< ne I

: i &.-fft?qf aVE aie= Ge< rie ;

(s) 1 GB sE byle QIT ?

(*t) n-q.tt {r<( RoM ca elTrt$e[,cFr fl f,r
(fl) .r- = ,f (, * u) c? <lq-s6 FoRTRANic is Fr{t I

/ _\
('r sinl - ] fu< +-<rE I-oRTRAN/C {< (Fts Frrif l\r/
(c) .f (.r1:1n(x) sQ @?,ffi Etq-;I sres GNUpLor sK (?Fts fr ,co'irq

(E) E : md fr @?KK LaTeX rc]sfr mr",T r

(q) sin20 o'tRK Eal LaTeX c+tvB cr<T t

(q) fr"{frRo ft1ftefr FoRTRAN/c-rc aTtrlr <,T{t :

if ru> n then p=nt*r otheru,ise p:n-nl
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Bnr(E) q=!=1
aa/1

\ Zl pL'' = constant.

i i=) <P3ffF ffi input frffi< fi-m ssfr srlsr-s1sg {Fs-r+q R"icr<.q8, F{;RTR{N/C [qrqE]ii cuir?l, r

,: I ffifiie clffi fr-ar <T<K q{ FORTLAN,,C (s"iar.Efr Gt<t 3

12 + 32 * 5l - ...+ upto ,V, "m 
q(-1Tl, Iif,<p input frT1i< 5je"i <rr3,t I a+c

:...'r...-):.r €{( s(.t):sini {? qrel+$ Tfr,r:-5 (q[$ *5 ,imK !r<l e<e qrii qEq etsqK qil]

^YY]-{-T,con,mand 
(dl']'.<l F1'F[q-<rq"r€<( yw akST€ IyE]F;.,((fs1g<sFF:rqf6[s,.1-(.r),

-gl.i) {<? "X label <;<z< a--a"
.: *!TJ

;r t ffiis 5,ffi iErilR tr;jl LaTeX {Fiv GIIE i:in*g
(Ti The CCS iinit of lorce is d3,ne

(3) The surlace area cf sphere is, ,4 : -i;r.l
(f The ccnducrir.iry 1o) ola material is defined bv "/:cg-
{\} The speed oi light in vacuum is. c : j ,< l03 rri.q.

[Engtish ],ersirr:l
The jitit'es in rhe mcrgin istdiccste-$iiJ ru*rrs"

Ansr\'.^r question ren.s. 1 and 2, and an1: r&rir quesrions liosr ih+ rest,

r. Ansn'er $rry teil of the follor,r,ing questioi-rs ; lx10
(a) 1 GB is equal to hou, many b1.res?

(b) Write the flrl1 form of RAM and ROM.

(c) write the mathematical erpression in FOR.TRAN/C for the foilou,inla expl.essrion . ,=!iG*,).

(d) \Vrite code in FORTRANiC to calcula,. ,in[1)
(2 i

(e) Write code in CNUPLOT to ptot /(r) : ln(,r).

(0 Write the code in LaTeX to u,rire the folloling;E:ntcl.
(g) Write the command in LaTeX to write sin20.

(h) Write the following starement into FORTRAN/C if m ) n then p: t;1 _rz otherr,r.ise p: 4 _ t1?

(i) what rvi1l be the command in LaTeX code, to *-rite m in *rath moc1,-?

Please Turn Over
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2. Ansn'er &fiY f,our qr:estions

O lirhat is lhe cormand in LaTeX to rvriie : Word Processing ?

($ \\'rite the folloriing matheuratical expressron in LaTeX ' +

0) \\,'1,at is the corlna*d to piot the function y-r3"-iru'i'g C*U'LO'2

(8)

5x4

-l.t .l

" 
\ 3o-/ 1o. o:0.i in the range -10 < r < 10(a) \Vi'ite GNUPLCT commands to plot ,'=;G

(b) \\'rite a code ir FORTLAN/C to read the 2x2 matrix

1

1

)
2)

4)

(e ) \4rrite a code ir: FORTRAN,C to calculate the value of C in equation 
:=F,]]

rr,here F: 102.0.

(d) lVrite a eode ip FORTR{NiC to read a numbel n:100 and to checkrvhether it is divisible by 7

( .r'r2 f ,''r2
rer \\'r'irc tlrt lolis. ing lnalhelnatical erpressiotr in LaTeX t i,, ; =l

(f] \\/rite the fo11oi''ing tnathematical equation in LaTeX code

3" (a) l,\iiite a code in FORTRANT'C to find the smailest one fi'om the list

10,5.72.9,2,18
(b) \turite a code ir: FORTR{N/C to calci-riate the sutlace area ola sphere S:-.|;R:. rhere /?:5.0.

5+5

4. (a) \\.r.ite a code ii, FORTR-AN/C to read fir,e numbers (1.5, 2.1,3,5,4.8, *5.0) and their a\"erage'

(b) irrite a code ir FORTRAN/C to detemine J: l-l-r-12r" +l ' 5+5

5. Wr'rte the LaTeX scurce code to tlpe tl-ie foliou'ing equatiotls " 
2x5

,)o:d
(a) 111 . =tJ

clt -

(b) S.c R2

nmc7"
1

-)



(e) X(s th S m.) -Phys ics-G/(SE C-A- I ) & (S E C-A-2) /C BCS

(c) x=
1-

t.e) pltr: constant.

a , 
" 
' \-rite a FORTRAN/C prog am u'hich u,il1 calcuiate the area ol a rectalgle, tairing the sides as input.

:, \\-rite a FORTRAN/C plogram to compute the foliox'ing selies :

, - - j- - 5- - ...r uirlo \- terrns

Teke ihe r.alue of N as input. -5-i

7. \\'rite the command to plot trvo flinctions, "f{ri 
: x and gt : sinr fcr x: -5 to +5, i:a t}re same graph

usine GNLPLOT. Show the -Y-axis and )/-axis on the Saph. Set the label "f{r}, g(:c)" atrong l'axis and
"-Y' along "{-axis. 5+2+3

Bv
/!\ a-L-1
\-J a aZ)

8. Write the LaTeX source code of tlie fcllosvins 4 lines:

(a) The CGS unit of force is dlue

{b) The surface area of sphere is, A:4rrP

{c) The conductivity (o) of a material is defined by .f : *8,

{d} The speed of iight in rrasuum is, c:3x108m1s.

al.- . .4

Flease Turn Over
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Paper: SEC-A-2

(S3'[labus : 2019-2020)

[Eenelvable Energy and Energl' Harlesting]

Fult N[arks : 80

qlgfrRro s3,Tefr ,i"itin frrtp i

b I (T-ff;;tt qffi qc*d E-.t ,< qie B

(e) e&q pt€n *fu €isl< qlq<q {3lrll32

(<r) e1Aa;qfta,rz;q altf..=* f,r
(t) E-gi+r 'lfu fi I

(<) qRglg475 "f;s'K .1ffi Tf,iq{ r<a ?

(s) ftilq s3r.;iF qlqfi :Fqefr i St t

6) l&< {ffi 1=.1oeP< d'ix a'ii=t] l

(-?) <-mln- f, r

'-:, ^f!- 5i<-;(c< ??= '<= *:

i<,) <t,:]i'trr:i anff <r]clll?Ti< gkiO Ol",fi ef<i i

(e) f"lTF-etr']fu 6a6 ftEe +q4pl( iiri<qqcli Gi=q $-''' i

- a-: _ .tl) i'*;z-l= 1,l- <T1E r- .e'F-'i

(r) @ 4<n fr<iq qid:i< ilE <5rn l

i 1 N-mT{t n-gF qlq< E;< n,s ;

($) m,F.F Ts-1<T or*= ri1l;r3 <Ti<,1 419, i CTI6K o.OT <i<q11< rfr v1F<1€1a< 61s-il

(q) mrs $qcliqs fit u< q<-ai-se1i trs"r o':slt

(rD aiaj?Fs aqs< N<T i44aeft E.sq ci<t r 'softTq F1gf, 1froi * sqlft<t''3fr f, f, r

(e) p,reiffi €rrF? a ? 6.€-Ea FftqQrila-fii}fi €e.al,za <Ii<T ?r.Tg..i I

(c) !-ryrfu f, r aq+le -€t Gs <I<qI<31R+re1B 6i fr r :rqiF,laiE o.*fb f, t

(;) a,3.xls rfuKffi 1kc 6qr-+ l6--s]{ qffiro <311np ^ 'r 'Qrc e3' q{ q- rFil?

e t N-trrTr prfff a:;erx tE<- n€ :

($) (q) re<-fu-"Er n" iu3,6c1- <IE $i<l l

(Ei) -6,< qfuF ie:.Tilr5.r Elf-F1;Ei 6-i<'i e<i "l,iil=i'i< i*,x s< eEi< <I3. -3i L

ix>o

g+\

s+(o+r:)
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(q) (\q) ?q< {fu {EK fix-{sefr fr fr I
(ql) ?q.-< {fu m{rsr-a{ ReE 

"hC 
&n{ sl-Rtt c+c

(51) (q) m-q-Ar frni<"t fr r sfrs<{ rr frq<-cq-< T-c<i 4iqfu frmq"r +rsr i

1qD ,{fiv<a s frqKcx {e<l mF "m& cqn-+ srcsrm c<Fi -ifu frufu s{ q<( Frq ?

(Rl .4fi-'5<E re frqr""i ft ,{sfr1q. 61-C <F-A6u efi-63'r qfitr;<.{ ftfi<cm Cqr$ frfllzft. F{.?
(q+rr)+(:+>)+(:+q)

(s) (q) ffi<ftp<m 1qprGr {fu< Sqc E$t< ere[.R q{Rfleft fr fi e

(s.D Efflfuoflorft{eifrr
Q cfr<mr nfibr-dm< qryffi s-6<p 1 e+t+e

;tt lt;) x1fu3 $qfrs s cfrq c<EE srrs <cer dGF{,{$E srs Eqrq<.t ne I

i="; =5?e"fu<q1fr$efrfrfr2
r?l ?N-:=-,is<eq<.efrEtsctsr-rTt 

1{+e}+r:+e

{r) lF} <:FtlE-r="i-dgt.n 
r

(8") E?3e GemprE-cet orcqAc<<<"f+1ats I a+t

[English Versi*n]

Ttte figtu.es itt the margin irdis;{e i;#T i}rsj.,{:s

i. -{its\\'al. ut!}. teil ;,.tesrions :

ial Hou' eleciron.ia_:netrc elerg1 ..in be harrested?

tb) \\ihat is a nuclear cltain reaction?

(c) \\&at is geo-thennal energr,'l

(d) \\&y hydrogen is cailed clean fuel?

(e) What are the dilferent types ol l',.ie1 celis:
(0 Nane the five fundamental sources of eneror,.
(_e) \\,tat is biomass?

(h) \\,tat is the necessity of conservation of energv?

(i) Explain the role ol bacterla in biogas plant.

0) W'hat are the limitations of tidal po\\,er gereration?

(k) What do you mean by greenhouse effect?

0) Name tr:,,o major fossil fuels used by us.

l:<i0

Flease T'urn Cver
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2" Ansn.er snJ' ,foitt' questi':ns :

(a)Descrrbebiiet-I1'the.r.or.kingprincipleofasolarcookef'\\rritenrodisadlanlasesoi.;stnqaSolar3+2

J

cooker.

(b') \!hat are linear generators? Nlention their: applications'

(c) \\"hat are tile essenirai elements ol a h'vdroelectric porler

3+2

plant? Discuss the merits and demerits
2+3

5-2'3

example of each.

(2+2)+3+3

ol hYdro Po\1-er staticns'

(d) \\hat is piezoelectri,: effect? Explairi -witir diaela1ll ihe g'I'i'aiion ol piezoelectlicitl'' :-3

(e) \\hat is t'ind powei? what ate the adr.antages olr'Lsit-rg long blades in a u'indili11? \\hat is ocean
1+2+2

thennai *nergl'?

(fl l,l,-iite tlrree adr-al-rta;es of Blonrass enel..s}., \\ h} fossil fuels are not considered as biomass?
)+2

Ans*'er an3'" fout' quesllclls :

(a) (i) E.';press ihe chrracteristics ol biodiesel'

(ii)DiscusstheapllicationsofBionrassEl-Lergyalongu,ithitsirrrpactonenr-iLottlnel,I.-1-r.l-:)

(b) (i) \\rhat a1'e the ,ictors affecting rhe generation ol bion-rass'l

liit tle;rtion '-t'':c " hioir:ass cottr etiitr= sroccsses 5-5

(c) (i) 'fi'hat is uncle:rr tlssion? Distingursh benr een i'rsion and i''ssicn'

(ii) r,\tich ploces: betrr.een fusion ar,rd t]ssion reiease n]ole enelg}' and rr'hr .]

(iiil Can l-ission ard fusiou *'ork together? $:h)'is fusion safer than f,ission? (l-li-iii'i)=('i-l)

(d) ii) In.hat accordir,g to ),ou are tile maior challenges in adopting solar poB'er as househcld p0\1''r

scut ce?

iii) rl'hat is t1-re cilolic "'a'rr-ie 
of a tirel?

(iii) \\rhat i5 ths l";:slc principie ol opetation ol a solar pond?

(e) 1i) \lli-rat are the primar.v and secondar)' resolrces ol enelgy? Give one

(ii) lVrite dorur t,re derlelits ol cotlr-entional energ'v sources'

(iii) lrlhat are the efiects oi g1oba1 u'aiming?

(0 ii) \\hat do ;-ou nean b.v biodiesel?

(ir) Describe the rjat plate coilecto| r'r'ith the help ol a suitable diaglam' 5+5
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i English Versinn l

The figures in the nrurgin indicate ftill tnarks'

1. Ansu'er anY fi,-e qu*stions :

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

(1) 0 Gi) 0'5 (ii1) 1 tit) '
(b) The transformer eore is laminated in otder to

(i) reduce h-"steresis 1oss" (ii) reduce the eddl'-cun'31i- lass'

(iii) in-ipror,e ,.:oo1ing. (i\, all of the above'

(c) The tum.-on vcltage of a Ge diode is neall-v

(i) 0.7 V (ii) 0.3 V (iii) 1'0 V gr'i ' I \

(d) h: r'hich of thr fo11ou'ing figures the br"il"b riill light?

2. Anss'er an3, five qr-restiolrs :

(a) Find tire polarepresentation of the voltage (4 + j3) f '

(b) What is surge 1:rotector?

(c) Dratv the o-urtp|'t rvar,efonls of half-u.ave and fu11-\\ra\e rectit-ier.

(d) E:;p1ain advantages of 3-phase ctrcuit or-er singie phase'

(e) Discuss the ca,.1se and etfects of 'Oyerload in an electric circuit'.

(i) l[hat are the lillerences betx'een an AC generator and a DC geneiatoil

(iil

buib bulb

(e) For a pr-tre sir:rsoidal AC source the ibra: lactor is

(D12(ii)1,r](iij)1.11(iv)Noneoftlrese.

(1..) Time constan, of a CR circuit may be defined as the time in u'hich the initial charce cn the

ca-!acitor dec;'1's to

(j) 63e/o (ii) 31% (iiil C.53c,/o {*) A'37%

(i)

2x5

2x5

5V
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\i,/

Group - A

-{nsu er {tfil,, fott questions.

-1 , ia j 1,\l:: ao \ou mean b,v ioop and mesh in an eiectrical network?

b: Frnc il:e::sistance betx'een the tenninals -{ ar.iC B of the follorvine circuit.

50 f) 10() 20 f)

L R

10 {) 2S {l
_-J

4. 5 3-phase, 6-pole, 50 Hz induction motor has a slip of 5% at full-load" Cai*ulate its speed atd lrequency
at fuli-load. 5

:. .:rplain how an oi1-t,vpe circuit breaker u orks.

X(5 th Sm.) -P h1,si t's-Gl(S E C-.1- r ) & {S E C-.4-2)/CB CS

Gr+*$ - B
Answer *nj' .ib*r {]iiesiions.

n. 'i\-rite short notes on &fiy tx:o '.

, a ) \{ultimeter

.^, Rclar>

:1 Armature reaction.

,il , 1a) What are the advantages of induction-tr.p; r.,it:nre:ers or-er C,vnamo-iype \\.athxeteis?

(b) What is the diflerence betl.een a r-oltmeter alil an amlneter in term: of consti:-rctirn'l

(c) Horl can a 0-3mA ammeier uith l2Q resisranie be converted into a 0-18\/ r.cltnet;r'?

dx?

J++-rJ

)

i. Fsiablish that an ideal translc.mer x'hich is step-up lor r.cll*gr i-s slsg $*r;r:: icc cufleltt. Can a tre*si-cmer
npel'aie on DC? 3*2

Con-ipare the phasor diagram fcr voltage and cunent'+h*n an AC :rxrce is applied in a pure resistir,e
:ld inductive circuit separately. Gir,e the s-vmbolic r{:ilr:-seirtation ciair l.Jeai voltage source and ideal
;'Jn ent sorlrce. 3+2

! ,{ steady'culrtnt of 2.A flox's tlrough a coil olself inductance -1Orril r,,hen connected to a l0\'DC
s.ippi1,'. Calculate the current. po\\'er lactor and po\\'er ilissipation h e*ir ulen it is ieconnecled to a

l0\'. ,i0Hz {C supply. 5

Flease Ti:rn Over
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lX. (a) A circuit is contarnrng

V: Vo sin olr is aoPiied

12. {a)

(b)

13. (a)

(b)

al
i{

an inductor L, a capacitor C and a resistor R in series' A supply

acrossthecombinatlon.rinathecurrentatanyinstantinthecircuit.

( 18 )

KK.

(b)Fortl-recircuitsi'iolvnbeiowcalculatethecun'ent(1)andpou''erfactor

Z2

v

IirpedancesZl:t.6+.i8)Q,21=|8-76tQ'andvoltagel/:(100+iA)lt'5+5

Sketch the simplified diagrain of an AC generator mentioiring action of various parts' On N'hat

factors does the generated emf deper-id upon? To convert it as DC generator rvirat modification is

ireeded?

l,4ention ditt'erelt sources of ioss oi an ideal transfotmer. (-1-J-11-2

Cansider the fo;io$,ing circuit. \\rlten the Key (K) is connected to tetminal tr find the instantaneons

cun.enr florr.ing thLouih the circuit. Gir.e its graphical plesentation.

y,;jrat shouid be the r,oltage acloss f u;hen the key(K) is suddenly connected to teflninal 2?

i

2

1

B (4+2)+4

(a) Sho*' that in a:r AC circuit reai porver : Apparent po\\er x Po$rer factor'

(b) 1l/hat is u,att 1e ss current? Name one electrical component through rvhich cnrrent may be rvatt less'

i-c) A 1or.r, voltage :;oldering Iod taking 40A at 12V is to be operated from the secondary of a translotmer

n,hich is conneeted to 240V AC source. Calculate the tums ratio and primaly cunent'
4+(l +1)+4


