
3 (Sem-51 MAT 2

2014

MATHEMATICS

( General )

Paper: 5.2

{ Numerical Method and Spherical Astronomy I

Full Marlcs:8O

Time:3 hours

Tlrcftgures intlrc mnrginindicate futl marks

l /orthe qu-estion's

! ArLsuareither inEnglishor in Assamese

GRouFA / futot-+
( Numericd Method )

( Marks: 30 )

1. Answer the following questions : Lx4=4

.c-se fi$ g:rFFFt bq< o-<t :

(a) What is the (n + l)th order difference of
the nth degree polynomial?

nE{ {ldll{ Tqfi Rtft{ (n+l)s{ qq1 q-sT ft
qkr

(b) What is interpolation?

Qlbmt'r+qa qlr{ ft:
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k) When Newton's interpolation (forward

and backwaro) formulae are used?

Crut-{-{ T<-<$ qr r{s-{r6 Q1ft<t'ro<r lgc-{K

mreqr qKql-{ T-{l q{ ?

{d.) Write the , Lagrange's ' 
interpolation

formula for (xs' U-o)' (xr' atl' \xz' O'l' .-t--
(x6, us), t",'ui' \x2' az\s slflq<

qfrr<"i'nw gebt ft<t t

2. Answer the following questions :

sqo fi* a{nt<{ t€< T-{l :

x
:

a"
A15-1OoO +r3OO lL26

51522
z 36 160

2x3=6

(a) Show *": :iiltK':J;.i"H"lnJ"
comrnutative v

cq"I\s<t c{ A qlr E qiTKs $l ?ctl-frcbt{

cKeKT aqfafiuq{ t

(b) Evaluate gn GRs<t) :

Atan-lx

bl Form the divided difference table for the

following data :

Eqs ftqI qFITK "l{I figl&o q6a4 (divided

aiff"'""t"1 ct'{E '{fi ott{ Ft :

(31

3. (a) Evaluate (qt-{ GBs<l) :

sqio ft$ orfr-+r.rqio ?rTft bR T{ n.il 
'

x:4550556065
A : 3.0 2.O -2-4

(b) Using Newton's formula for interpolation,
find the number of workers getting daily
wages between f 100 and f 150 from the
following table : 5

fiBb-"K Qlbmt'ro<+ IqK qm vaa qfr-fl-a q-fl

100 b-fl qrs 150 t-$'i{ frs-{rg ffiq aEft 6n61

Sfrs< qirm GR.s<t :

0 A,cot2x

(i,.) L" ("**b)

Or / qc?l

Find the missing values in
table :

Wages (in (l
rq?(brr)

0-100

100-200

200-300

300-400

2+3=5

the following
5

No. of Workers

s/tsrryt3rr

9

30

35

42
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or/
Given (ftm qeq) :

x:571'11317

ftxl : 150 392 1452 2366 5202

Evaluate f(9), using Lagrange's formula'

ql$rq< lq 3rc{Ia ER /tgt< $q fr'fu s-{l | 6

Answer either (a) or (b) of the following
10questions :

qffi fr$ slrc<rfi (ai e{<l (bi 1 €-s< fi$ :

(a) Find. the positive root of x4 - * = lO

correct to three decimal places, using

Newton-RaPhson method'

fibb{-q1Tq{ flqe< rrqls efr E{R.s qqtE

*4 - *= 101frfl{olr 1o GRe<l t

(b) Find. a real root of the equation

x3 - *-4 =O, using the bisection method

in three stages.

frqs flqG src$ot sR *3 - *-4 =o,
qft{<"reh{ rls< {q Vq{ €<fq \cq sR fr"f-{
T-{l I

{sl

cRouP-B / futq_q
( Spherical Astronomy I

{ Marks: 50 )

Answer the foilowing questions : 1x6=6

sqs frn efffc{K{ Gs< +-El :

(a) Define spherical triangle.

6apaE ftpor< qwT fi$ I

(b) Write true or false :

\3q c{ q$6 fr<fi :

Any two sides of a spherical triangle are
together less than the third side.

c5lrdt-s ftyw fr csrrqT Kbr <TK q{E p6r
qwto rr+ r

(c) Fill in the blank :

{Tfr 5R. T +-{t 
'

The angles of a spherical triangle cannot
be greater than 

-.

b.

cflfE-f ftyq{ cst6{I cstcf vts< E'<
6{KlC{ I

(d) Define altitude of a heavenly body.

CgTTB$ qbn €T-qi"K qsgT frTI r
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What are the altitude and hour angle of

the zenith?

ffiT{ (zenith) Gaom qls cql{I C+l"l

ftqrq r

A Name the poles of the celestial horizon of

the celestial sPhere'

{FfC{l6FFs qffl q-aqfr 5f-g< (cele s tial ho ri4on)

cq-r RT$K qN fr r

6. (a) In an equilateral triangle ABC, prove that

secA = 1 +seca

(e)

(ir)

sfr aBc qft llqR ftVs E{, csc€ grl"f +.$ c{

@0

secA = 1 +seca

Where d.oes the celestial equator cut

the horizon?

4-"tRTe< ft RW q"Flfrqss erct t

What are the times of sunrise and

sunset at anY Place at the equinox?

C+I6a.t q?n bF{ R$lg (at equinoxes)

Tft{ qr $€{ clx ft?

7. (a) In a sphericai triangle ABC, prove that

con-q-f ftVq ABC< csq\5, e:il"lr-$ c{

sinA sinB sinC
sin a sin b sin c

A15*100o I t26 ( Continued )

t7l

Or / qcql

In the spherical triangle ABC, show that
ABC crFE-s Rqs, c?xs<t cs

sin2.B +sin2C = O

where (l'v) A*c=Tt.

(b) Draw a neat diagram of the celestial
sphere showing the horizonta_l and
equatorial systems of coordinates of a
heavenly body.

ffintss ,{Erq \r-{PR-s qrc R*fu sflfi{ q,.'(T
fi"trR i'cvl6ep4E-q qbi 'IREK fiq "ir+t r

or / q<nt

What is sidereal day and sidereal time?
The right ascension of a heavenly body is
115' and the hour angle is 5 hours. Find
the sidereal time. 2+3=5
qsq ft{ qr+ ltsq sT-{ lRm ft pr ? c+rc{r
cqTGs{ fiT+rrr 11s" qrs cqKI cflq 5 xfr r

{lsq FFI Ghte$ r

8. (a) (il Prove that the altitude of the
celestial pole at any place is equal to
the latitude of the place of the
observer.

fit"l $-{l C{ 6sTa-$ }ftE s<RT{ B4q<1
dlR{ qsK-K r{f{ |
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Prove that 6 - Q+ z, where Q, latitude
of a place; 8, the declination and' z,

the meridian zenith distance of a
heavenly bodY'

6fie{1 (qllfrE-{ R5 ea (q, bR{ qslixr (0)

qltr {$ isli-i (a ErE, 3:il'i s-{l 6{,

6=0+2.

Or / WqK't

(b) (4 if H is the hour angle of a star at

rising, show that

c H cos(O-6)
tan' - .*1ql.5'

where Q be the latitude of the pla'ce

and 6 the declination of a star'

cflrq] ,{h cqTfts< tq-{rgs (at rising)

CqT<,i C+l"f (hour angle) H, bR{

ft<s-$K q"slrl (latitude of a

Place) 0 qr+ fi5 ea (dectination) 5

e.'ro, cqls<l a

(i4

c H cos(Q- 5)
tan- - = ---------.----2 cos(Q+ bl

A15-i000 lt26 ( Continued )
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(iil Write short notes on any two : 3x2=6
DT 6r+t f,<n fr crrr+r {il< :

(1) Circumpolar star / ffigr.<-s$

(2) Signs of the zodiac / {rnrG<fiR
(3) Morning star and Evening star

\3Ts{T qrtr {-{"nEKI

9. (a) State Kepler,s laws of planetary motion.
Assuming that the orbits of planets are
circular, deduce from Kepler,s third law
that velocities of two planets are inverse
to the square roots of their distances
from the sun. 3+2=10
sq< ffiTrffir mTErfi {g f+,{ I ereq ss?rqi
{srn TR {R, cr"i.{t{-{ ve{ frR< Tfl ftqq{

:Lc{ F aex c<n I$ fln fr{o{ f{qr <rqE{
fr1As r

or / q<nt

(b) (L) Define sidereal period and synodic
period of a planet. Establish the
relation between the synodic period
and sidereai period of an interior
planet and the periodic time of the
earth. 6
3R{ 4SA TrE qrc nqB orar< *q frrn r

q.sssrq{ {i1p qq, llsq.srE qts 
"lfai^e-{

l{tn-fi-q< {MR {?-{zbt fro1qa a-fl 1



Lo. (a) (t)

(10)

The sidereal Period of Uranus is
84 years. Find the sYnodic Period'
q0z-{-{q{ "rft +rq 84 <q{ I ql1fr T"rE

bRs-a r

Prove that the effect of the

geocentric parallax is to depress a

celestial bodY in the heaven' 
n

g:tt"t T-41 C{, y-Csfu-{ ff1+{ rFqs qrfl$5

cqfiBs weqfis E{ t

(it) The annuai parallax of cr-Centauri

is 0"'75, where as the Parallax of

61 CYgni is 0"'5' Find the ratio

of their distances. 5

gcFt ftF-<< (a-Centauri) <Ifro sT{

O".75. frcN qiq<r (61 CYgni) sT{

0". 5. Bs{c< T<Y{ 
qflts bRs<l I

Or / 9{1l

(b) (L) Define geocentric parallax and

annual parallax of a heavenly body'
1+l=2

Y-csfr+ 6rr{ qr+ <rffi+ eTtK qiwl FFn r

fta

(iil What is
Parallax
4""qrK

9-mfr-+
sq<fr?

A15-1000 | L26

the effect of geocentric

on zenith distance?

(zenith distance) \e'Ks

S.?-ffi (geocentric Parallax)

{11 }

(iit) The s'un's horizontal parallax is
8""8. Find the parallax when the
sun's altitude is 30'.

$< v1pfr+ 4?n 8". 8 \fiT €-xorit 30.
q.'rq, qTl bReq r

(iu) The horizontai parallax of the rnoon
is 57' and its angular distance is
3I'5". Find the diameter of the
tlroon in kilometres assuming the
radius of the earth to be 6400 km.

DV-{ sr-Nfi-S q-T{ 57', qrc c1'ffts T{q-
at's". "{RAr qT.{t{ 6400 ft. fi. fi
ERLq u-s'q qn'q frq'fiBns bfrs<r r

***
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