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MATHEMATICS
( General )

o Paper : 5.2
( Numerical Method and Spliérical’Astronomy )
' Full Marks : 80 |
Time : 3 hours

The ﬁgures in the margin indicate full marks
¢ for the questions

Ansuwer either in English or in A'ssamese
o GRoUP—AT) ﬁ-m-as
| Numerical Method )

( Marks 30 )

2

1. Answer the following questions : 1x4=4
oS fRal oPIRIRY et 1 : ’ '

(a) What is the (n+1jth order difference of
the nth degree pol;}nomial? ’ :
ney wwﬁaﬁa (n+1)tw T e &

et

(b) What is interpolation?

Rt e WA 2
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(2)

"~ (¢) When Newton’s interpolation (forward
and backward) formulae are used?

Ao FRIE oF @RS FHRATTH TR
IR IR+ ?

(d) Write the Lagrange’s interpolation
formula for (xO, yO)a (xls yl): (x2a y2)'

(X0, Yo) . (xpyr) (xg,yg)® TGN

ORI e ! Bt |

2. Answer the following questions : 2x3=6
oS gl erefcIE e ¥4 :

(a) Show that the operators A and E are
commutative with respect to each other.
(RS @ A WF E IR B ZO-FoR
ARATH FHARC |

(b) Evaluate (¥ %ﬁl@) :
Atan~! x

(¢} Form the divided difference table for the
. following data :
e i et ’WWW (divided
difference) BT 9% 08T 0
x : 5 15 22
y : 7 36 160
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(8)

3. (@) Evaluate (¥ ®ferean) : 2+3=5
(i) Acot2” N

(u) A2 (eax+b)

Or / el
Find the missing values in‘the following
table : . 5
were faal srmm— @ 5% ’[’3 Ll
x : 45 50 55 60 65

y : 30 — 20 — =24

AU

(b) Using Newton’s formula for interpolat_idh,
find the number of workers getting daily
wages between ¥ 100 and ¥ 150 from the
followmg table T 5

- ﬁ%im@m’za@wmwww
100 391 W% 150 T foose (v Tga iRt

" wfiies TR Sferea :
Wages (in ¥) No. of Workers
TREIE)  ARERW
0—100 9
. 100—200 30
200—300 35
300—400 42
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(4)

Or / 5271

Given (@ =IR) :
x : 5 7 11 13 17
flx) : 150 392 1452 2366 5202

Evaluate f(9), using Lagrange’s formula.
AT G A PR £(9) I T fAefy 31 1

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

'wﬁmm(a)ww (b) T Tex g :

(@) Find the positive root of x*—x=10
correct to three decimal places, using
Newton-Raphson method.

x* = x =10 ANFLIT o Tforeat |

(b) Find a real root of the equation
x% - x -4 =0, using the bisection method
in three stages.
fRve g ow IR x3-x-4=0,

WWW’FI@WW’&ﬁ‘ﬁﬁ@
ol
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(5)

* GROUP—B / fRe1—
( Spherical Astronomy )
( Marks ¢ 50 )
5. Answer the following questions : 1x6=6
wors TRl 2P Tel < s

(a) Deﬁne sphencal tnangle e
oo frge st fo |

(b). Write true or false : -
u% & 9T o -

Any two sides of a sphencal triangle are
together less than the th1rd side.

mﬁ*mﬁm@wmﬁ—%
- ST AF | .

(c) Fill in the blank :
o 2 ﬁmﬁw:

. The angles of a sphericél triangle cannot
- be: greater than —. | -

ore Rges @R @ —— U I
IR |

- (d) Define altitude Vof ‘a_heavenly body..
ComeE B TR et i |
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(6)

(e) What are the altitude and hour angle of
the zenith? L
PR (zenith) SFeRd wF @R I
e 2 - ‘

() Name the poles of the celestial -horizon of
the celestial sphere.

TSRS AT AT (celestial horizon)

% R R aw &2

6. (@) In an equilateral triangle ABC, prove that
secA=1+seca ' )
" 3ff ABC @b1 3R fage =, (o o ¥ @
secA=1l+seca
(b) () Where does the celestial equator cut
the horizon? 1

ToIRYA & e wceiferes 16 2

(i What are the times of sunrise and
sunset at any place at-the equinox? 1
@A 93 %7 RET® (at equinoxes)

SR ST e T 6 2

7. (a) In a spherical triangle ABC, prove that 5
o fige ABCI CFTS, o919 391 @
sind _sinB _sinC

sina sinb sinc
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G,

(7)

Or/ 9«1 -
In the spherical triangle ABC, show that
ABC s fagers, (rysdt @

- sin2B+sin2C=0
‘where (3°8). b+c=m.

(b)) Draw a neat diagram of .the celestial
sphere showing the horizontal and
equatorial systems of coordinates of a
heavenly body. | 5
Eo% GBR SPRT o ﬁl;ﬁ’tzr AR T
TR TSR b1 <R o it |

or / &1

- 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
g fin o ARl W & =7 @I
cwf@sxaﬁ{am 115° & I P 5 991

AP I e |

8. (@) () Prove that the altitude of the
celestial pole at any place is equal to
the latitude of the place of the
observer. 5
oM FA A A I FART Twerd
G 3% Rl IR T |
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(8)

(ii) Prove that 8§ = ¢+ z, where ¢, latitude
of a place; §, the declination and z,
the meridian zenith distance of a
heavenly body. - S

CRICT CaIiowa Rga =77 (5), 12T P (g)

qrE WY ToR (2 T, oW T4 @,

S=¢+z :

‘ (')r/. WW

(b) (i) If H is the hour éngle of a star at
rising, show that

o H_cos(p-9

tan 2 cos(p+9)

where ¢ be the latitude of the place
and & the declination of a star. 4

I 1 (EHOFT TS (at rising)

@9 @9 (hour angle) H, 331 3
figwey  wH (latitude of a

plaée) ¢ o® RYT =19 (declination) &

¥, ogen @

2 H _ cos(p-9
.2 cos(d+9)

v
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(9)

(i) Write short notes on any two : 3x2=6
5 Rt PRT R G B :
(1) Circumpolar star / “fRe&Te
(2) Signs of the zodiac / Tfvaa oz
(3) Morning star-and Evening star
@W'W‘WW

9. (a) State Keplers laws of planetary motion.
Assuming that the orbits of planets are
circular, deduce from Keplers third law
‘that velocities of two planets are inverse

" to the square roots of their distances

from tHe sun. 3+7—10

a7 s @o@m‘q@ﬁm IF FEA
@R I 4R, TR oo RRET o o
wm@mm%wﬁmwzﬁgﬂa
R 1

Or / ©I’{1

(b) (l) . Define sidereal period and synodic
: period .of a planet. Establish the
relation between the synodic period

and sidereal period of an interior

planet and the penodJc txme of the

earth.
mwwwwﬁwwm|
wsf'msfqﬁw, e T WTE 2fRR
ORI WS FTHCH! Ao T |
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(i) -

rd

10. (@) (i)

(i)

m) ()

(i)

A15--1000/126

( 10 )

The sidereal period of Uranus is
84 years. Find the synodic period.

WA R T 84 IF | Y I
Tferear |

Prove that the effect of the
geocentric parallax is to depress a
celestial body in the heaven.

o T (A, P-(IEHT TR TS AFTS
CoISR SRS 2 1

The annual parallax of a—Centaun

.is 0”775, where as the parallax of

61 Cygm is 0’7-5. Find the ratio
of the1r d1stances

A W (@-Centauri) IRFE =19
0°7-75. 499 TWH{ (61 Cygni) 39
0”’-5. TSI /YW °I1e Tfreq |

Or / &=[1

Define geocentric parallax and
annual parallax of a heavenly body.

1+1=2

- @m T =% RS IR iz o |
What is the eﬁ'ect -of geocentric
parallax on zenith distance?

Fo*@  (zenith  distance) @FS
S‘?’@m ¥4 (geocentric parallax)
oo &2
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(i)

(v)
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(11)

The sun’s horizontal parallax is
8’’.8. Find the parallax when the
sun’s altitude is 30°.

I g TF 877 8 A SFRORT 30°
2’7, o9 e | :

The horizontal parallax of the moon

'is 57’ and its angular distance is

31’5’°. Find the diameter of the
moon in kilometres assuming the
radius of the earth to be 6400 km.
% g 57’ WIF (I T
31'5". +RA wFnd 6400 . fa. @
yfte vorq TP Rt oS Sferedt |

* ok *
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