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MATHEMATICS
( General )

Paper : 5.2

( Numerical Methods and Spherical
Astronomy )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

" Answer either in English or in Assamese

GROUP—A / fem—3
( Numerical Methods )
(Marks : 30)

1. Answer the following questions : 1x4=4
©TS Al ereIRT Taw o

(a) Establish the relation E = 1+ A.
E = 1+ A 39001 9 341 |
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(2)

(b) What is interpolation?
S A 2

{0 What are the advantages of
Lagrange’s interpolation formula?

eGP AR JRUIR B 72

(d) If fix)=21, then find the divided

x?

difference of f(q b).

I f(x)=§ W, (@ f(a bR Reiftrs
%] Sfere |

2. Answer the following questions : 2x3=6
wore il 2RiART Ted fora
(a) Prove that,

o T, |
Qe aI-v=1

(b) Evaluate :
I Teredr ¢
Atan™! x

A9/241 _ . ( Continued )

(3)

{c¢) Find the third divided difference with
arguments 2, 4, 9 and 10 of the
function f(x)= x3 - 2x.

X3 T 2, 4, 9 WE 109 IA
fix)=x3-2x v gom Reffe e
a1

3. (@) Evaluate :
= A w1 :

2 ' 2 i
A—sin(x+h]+—————A siln(x+h)
E Esin(x+ h)

Or / 39

Find the missing values in the
following table :

=7 TR SiferreeT A 3R o[ 3 :
x : 45 50 55 60 65
: 30 — 20 — 24

(b) State and prove Newton’s formula for
forward interpolation.

fAeoR Wi St E v o o e
kall
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(4)

Or / 91

From the following table, find the
number of students who obtamed

less than 60 marks. S
o) SRR o/, 60 TIREE I TR
S 3N gag A e w34
No. of Students

Morks e

30-40 41

40-50 52

50-60 61

60-70 45

70-80 41

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

w%W(a)ww{b}aWW:

(a)

A9/241

) Obtam J12 to five decimal places
by using Newton-Raphson
method. 5
feha-aree e WP IR J127
T <5 i Eee Sfesd |
{ Continued )

(5)

(i) Find a real root of the equation

x3 -2x-5=0 correct to three

decimal places by using bisection
method. 5

o w3 IR
x3 —2x -5 =0 TR b1 TG T
fof mifie gmta Shrea |

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

x* - x = 10 TNRR @IS T e |

GROUP—B / f{eta—

( Spherical Astronomy )
( Marks : 50)
5. Answer the following questions : 1x6=6
wore gl AT T’ o
(a) Define great circle and small circle.
2R JC I Y I8 Wi o |
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(b)

(c)

(d)

(e)

A9/241

(6)

Fill in the blank :

AR A pAlRall

The angles of a spherical triangle
cannot be greater than
e fRIge Q@A 9 ____ TRy 3]
¢TI |

State the cosine formula related to a
spherical triangle.

Bl coIeE AP CFIS FHW (cosine)q
ol o 1 |

Define right ascension of a heavenly
body.

cafeR B Rgae e |

What are the altitude and hour angle
of the zenith?

PR (zenith)d THOIP WIF @R1 I
¥ 2

What is the duration of a day and
night at equinoxes?

@S (at equinoxes) FH-ART fdme
E2ick;

( Continued )

6. (a)

()

7. (a)

A9/241

(7)

In an equilateral spherical triangle ' -
ABC, show that

2cosgsin—4,=1
2 2

I ABC &6l AR (T fagw =, <@
@S @

2cos.gsiné =1
2 2

(i) Where does the celestial equator
cut the horizon?

TRy & Rrqs wesiframs 16 2

(i) What are -the times of sunrise
. and sunset at any place at. the
equinox?
@A 93 I R§ES (at equinox)

el S SR S 1 R

In a spherical triangle ABC, prove
that

sinA _sinB _sinC

sina sinb sinc

oo fAgs ABCT (%, o¥id 41 &
sinA _sinB _sinC
sina sinb sinc

( Tum Over )



(b)

(8)

Or / 93

In a spherical triangle
if b+c=mn then show
sin2B +sin2C =0.

9Bl (e A% ABCI o% e T bre=1
W, (303 (Y92 @ sin2B +sin2C = 0.

ABC,
that

Draw a neat diagram of the celestial
sphere showing the horizontal and
equatorial systems of coordmates of a
heavenly body.

s R EERe W ReAW e
TFIT (TR CORAER] 61 sRgm g
i |

8. Answer either (a) apd (b) or {c) and (d) :
(@) % (b) T (c) F (d)I TG fort

(a)

A9/241

Prove that the altitude of a heavenly
body is greater than it is on the
meridian of the observer.

aued W @ AETFIR WEAS @
comfoRd Trere ITed |

( Continued )

10

(b)

(c)

(d)

A9/241

(9)

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

mmﬁaﬁiﬁm(&,mwwm
UF W TR (2) T AN T G,
S=0¢+z

If z; and z, are the zenith distances of
a circumpolar star at the upper and
lower culminations which are on the
same side of the zenith, find the
latitude of the observer.

WRF @R ewwe B wF i SRERS
et (AR wrfys Twg @R MR [
TR T 2, F z, T AF AV A
NRE GFona “)ye 2@, AR
IFIct Tferaar |

Write short notes on :

124 or forn

(i) Rising and setting of stars
31105 RO )

(ii) Circumpolar star

e =1

{Turn Over )
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(a)

(b)

A9/241

( 10 )

State ‘Kepler's laws of planetary
motion. Deduce Kepler’s third law of
planetary motion from Newton’s law
of universal gravitation. 3+7=10

@R Tz iedm RRERn R
ﬁ%haﬁ—xﬂﬂwtﬁﬁawww—ﬁa
R s =1 1

Or/ %9

(i) If V; and V, be the velocities of
two planets in their orbits and r,,
r, be the respectlve distances
from the sun, prove that

Vo= 6

s FHIgS P IW @1V, WF V,
HF 1 o[/ TR FA 1, r, T A

1 Qq,

VoV,

(i) The sidereal period of Uranus is
84 years. Find the synodic
period. 4

P[WrR /aeE 84 IA, AT
Sforean |

( Continued )

A9/241

(11)

10. Answer either (a) or (b) :

(@) O[T (b)T I I :

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

T T A, PR I
TIPPTS (SHIST Sfis = |

(i) Define parallax.
horizontal parallax?

IR RSN it | el o R0

What is

(p) () What is meant by annual
) parallax of a star? Show that due
to annual parallax, a star is
displaced towards the sun.

m{w@aﬁ%wwmqﬁ
1 fre Rare =1 4

(i) Where a star must be situated
so as to have no displace-
ment due to annual parallax?

10,

6

2+2=4

2+4 6
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(12 )

Where must it be situated so that
the effect of annual parallax is
greatest? 2+2=4

F'e qike AR I Fo© 9Ol IR
Rem =2 ¥’ AR T g
FETS Q51 B[ R A% 2732

% %k
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