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2017

MATHEMATICS
( General )

Paper : 5.2
({ Numerical Methods and Spherical Astronomy )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate f‘ull marks
Jor the questions -

Answer either in English or in Assamese

GROUP—A / Rels—=
( Numerical Methods )
( Marks : 30 )

1. Answer the following questions : 1x4=4
T A SR e i

fa) Define the operators E and A.
E S[F A KIS 76 e g |

(b) Write down Newton’s forward
interpolation formula.

e S ! o
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(2)

() When Newton’s divided difference
formula is used?

Ao Reiftre w99 Faeh fem Iz 1
=7

(d) Evaluate Ae*.
Ae* ey =1 |

. Answer the following questions : 2x3=6
@S i epeares Tl fra

(a) Show that EA = AE.
(38T @ EA=AE.

(b) Evaluate Alog x.
Alog x ffg =1 |

() Form the divided difference table for the
following data :
wore fry OfeRR o[ Reifte w@39 (divided
difference) (63@ 9% 519+ 41 :

x 2 S 15 22
Yy : 7 36 160
8A/159 ( Continued )

3. (a)

(b)

8A/159

(3)

Evaluate : 2+3=5
= Sfeea -

(i) Atan!x

(ii) [%2] x3

Or / 91

Determine the function whose first
difference is x° +3x2 +5x+12. 5

wers Ayl AL ST *[_1 Foco! AT 79 ¢

x2 +3x2 +5x+12

From the following table, find the
number of students who obtained less
than 45 marks : 5
©oTq SRR o[ 45 qITOLE I 7I9 AS F4
RI-FAR e ey 74

Marks No. of Students
59 RG-RA TR

3040 31

40-50 42

50-60 51

60-70 35

70-80 31

( Tumm Over )




(4)

Or / Je1
Given (frl =)

% B R S G 1Y
flx) : 150 392 1452 2366 5202

Evaluate f(9) using Lagrange’s formula. 5
G G AT IR SOF T el 41 |

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

O (a) WA (b) TR T 91

(@) (i) Find +30 to five places of decimal,
using Newton-Raphson method. 5

Aebr-a7E o I IR 5 e
B /309 T Tereay |

(i) Find a root of the equation
x3 -4x-9=0, using the bisection
method in three stages. 5
fede omfe s IR x% -4x-9=0
FNAIOE T PO TS wE IR AR
91

(b) Find the roots of the equation
x% —5x+2 =0 correct to 5 decimal places

by Newton-Raphson method. 10
o= e x? -5x+2 =0 TR
Y4 5 ™IS W e Tferea |

8A/159 ( Continued )

(5)

GROUP—B / feto—4
( Spherical Astronomy )
( Marks : 50 )

5. Answer the following questions : 1x6=6
TS Tl 2R Ted 91 ¢

(a)

(b)

()

(@)

8A/159

Define spherical triangle.

corre farpes e i |

If A = q, then show that B and b are equal
or supplemental.

M A=a W, (B (S @ B AF b T
W) AR |

State the sine formula related to a
spherical triangle.

&1 e Uge wae SR (sine)d O
Gl

Define altitude of a heavenly body.
(efeE @B THOIR (altitude)d el fral |
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(e)

6. (a)

(b)

7. (a)

8A/159

(6)

What are the right ascension,
declination, longitude and latitude of the
first point of aries?

@®3 A3 e (first point of aries)
Rgzre, REe =13, TR we Fife w91 TR
s

Name the two poles of ‘the celestial
horizon of the celestial sphere.

WeRAEFS 4P AComaEd  (celestial
horizon) ¥ 701 f& f& 2

In an equilateral spherical triangle ABC,
prove that

secA=1+seca B
ABC 18 (STei91 fIpes oFae oW 391 (&

secA=1+seca

Write two properties of poles. 2

W.W@TWWI’

In a spherical triangle ABC, prove that

cosa =cosbcosC+sinbsinccosA 5
qb] (TR fag® ABCT A1, o919 3941 @

cosa =cosbcosC+sinbsinccosA

( Continued )

(7))

Or / 9&[1

In a spherical triangle ABC, prove that
sin(A+B) _cosa+cosb
sinC 1+cosa
e fa9® ABC (%o 291 391 &

sin (A +B) _cosa+cosb
sinC 1+cosa

(b) Give the three usual methods for locating
the position of a star in space,
illustrating your answer by diagrams. 5

ACOCAEFS (I (0% SR Ay FRIta
AT @ fofHG oarz o |

8. Answer either (a) and (b) or (c) and (d) : 10
(a) ¥ (b) T (c) I® (dR TeI 341

(a) Prove that the altitude of the celestial
pole at any place is equal to the latitude
of the place of the observer. 5

SIT 91 (¥ (I 372 R Tawie o o
TR TP I |
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(b)

()

(@)

8A/159

(8)

What is circumpolar star? A circumpolar
star crosses the meridian at altitude
10°11°17” and 72°15°31". Find the star’s
polar distance and the latitude of the
place.

JREF w1 B 7 951 YRR w1 10°11°17”
HF 72°15’317 THOITS TRAAF (R FA |
CETSROR $IW 7AQ WF I3 “RTHIE W
Tferear |

If H is the hour angle of a star at rising,
then show that
o H cos(p-9)
tan® — = ———
2 cos(®+9

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

@I @61 HeFT TAme (at rising) @RT
@19 (hour angle) H, 33 *{THeR S
(latitude of a place) ¢ ¥ RE =7
(declination) 8 2'Ca (74&a1 (X
2 H _cos(p-9)

2 cos(p+9)

1+4

tan

Write short notes on : 3x2=6

5y COrT feret
(i) Signs of the zodiac / Tfvas oz
(i) Morning star and evening star /
WFS]| HF FAAOA

( Continued )

9. (a)

(b)

8A/159

(9)

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. 5

IR FHOR TBRR I 4R, @eEe von RiE
°{ o $91 @ 901 2w @9 PR o Figew
AR 3R R |

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
periodic time of the earth. 5

I ARG IO GE RIS IR e e o

B S I, THG IW wE  JR@R
AFTETT T TR o 41 |

Or / <[

If } and V, are linear velocities of a
planet at perihelion and aphelion
respectively and e is the eccentricity of
the planet’s orbit, prove that
l-e)V) =L +e)V; S

It V; WF V, W SPE (perihelion) <
PR (aphelion)® @1 S e 2427 IFAYS
BT =, (903 AN 4 @

l-e)V; =(l+e)V,
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( 10 )

10. Answer either (a) or (b) :
(a) ST (b)3 TEI F41 ¢

(a)

(b)

8A/159

U

(i)

®

Define geocentric parallax. Show
that the geocentric parallax of a
heavenly body varies as the sine of
its apparent zenith distance.

T-@fE g e ) oysa @,
ToER p-Cofire a1gm oM MR o
e gd SIE ey Reaea |

The horizontal parallax of the moon
is 57’ and its angular distance is
31’5”. Find the diameter of the
moon in Kilometers assuming the
radius of the earth to be 6400 km.

v el @F 57 W (P T
31/5”. 3@ IETY 6400 km e 4R
553 T Reenfivee e |

Prove that the annual parallax
varies as the sine of the angular
distance of the sun from the star.

oN T @ RS o7, 96 THGE [
(A RS TR SR SR |

10

1+4

( Continued )

(1)

8A—9000/159

(11 )

If the horizontal parallax of the sun
is 8”-8 and the observed zenith
distance is 60°, then find the actual
zenith diatance.

R SPRE T 878 (ofiFs e

60° T g T Tfejed |

* %k ok
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