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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
( Numerical Methods )

1. Answer the following questions : 1x4=4
wore fRal s Tl 91 :

(@) Establish the relation E =1+A.
E =1+ A S0 o T

(b) What is meant by interpolation?
e Jforce 6 @ ?

A7/70 ( Turn Over)




(2)

(c) Mention one advantage of Lagrange’s
interpolation formula.

AINER STFCLT AN <51 FRer Teard 741 |

(d) State Newton’s backward interpolation
formula.

e rofifF (backward) w@rdm STCHT
foram 1

2. Answer the following questions - 2x3=6
STS A 2reed Beq 9

(a) Evaluate :
= ey 41 -

A2 edxt b

(b) Prove that
I

I+A1-A)=1

{c) Construct a divided difference table
from the following datg -

w1 fil SERH /T 99 R @ G
ST 1

1 =21 15 12 3
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3. (a)

(b)

A7/70.

(3)

Evaluate : 5
= Ry 341 -

2 2 ..
A—sin(x+h)+A s.ln(x-i-h)
E E sin (x + h)

Or /311

Determine the function whose first
difference is 9x2 +11x +5.

TS Ml AT SEII <=1 FAFCO! ey 3517

9x2 +11x+5

State and prove Newton’s formula for
forward interpolation. S

Ao St ww = @ B we e
901

Or /S%:T

Applying Lagrange’s formula, obtain the
value of f(9) using the following table :

o g o IRY IR e SR
TS £(9)F T Tforea :

x : 5 7 11 13 17
flx) : 150 392 1452 2366 5202
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4. Answer either (a) or (b) of the following :
94 (a) B%{T (b) SR TEq F4q

(a)

(b)

A7/79

@

(%)

(%)

Obtain cube root of 10 to 4 decimal

places using Newton-Raphson
method.

Fe-Ame s eze IR 4 P
A 10 7 et Sfere |

Find a real root of the equation
xS -2x-5=0 correct to 3 decimal
places using bisection method.

e & g o 12 -2x-5=0

@W‘ﬁ’ﬂﬁ‘q’]@ﬁ{é{fi?‘lﬁ'ﬁ?w
Sferen |

Starting with x =0.21, solve
x=0-21sin(0-5+ x)

using iteration method.

TR M x = 0. 219 R O TR

T M x =0.21 sin (05 + %)

Find the root of the edquation
x* -x-10=0 which is nearer to

x =2 to 3 places of decimal.
x* - x~10 = 0 g x =27 TS
ToT6T 3 T et e |
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GROUP—B
( Spherical Astronomy )

5. Answer the following questions as directed :

Rt Sore R ereaR Tew w4

g
0 (a)
(b)
(c)

.

(d)

A7/70

Define secondary circle of a great circle.

<5l VIS NS Fiweml o

Write one property of pole of a great
circle.

BT BFIET AR 51 4 By |

State the cosine formula related to
a spherical triangle.

<GB CTEF fAPSR CFAS IBIRA  (cosine)I
et o o

The motion of the sun takes place along
a great circle called the

(Fill in the blank)

% IS T IR AN |
| (TSR 37E =7 F)
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(e)

6. (a)

(b)

7. (a)

(6)

What are the right ascension and

declipation of a star situated at the first
point of aries?

R399 R (first point of aries) SHEM
SN @R Rga o Rgg o R 2

What is the latitude of the sun?
S S R 2

In an equilateral spherical triangle ABC,
prove that

cosa
1l+cosa

W TR o Rigw ABCT CRES oI
@

COSA =

cosa
l+cosa

COSA =

In a neat diagram, show the longitude
and latitude of a star,

B R Ba Wi Tea BE TR
SR (TS |

In a spherical triangle ABC, if b+c=m,
then show that sin2B +sin2C = 0.

1 o @ ABCT cwae I b+c=m
W, (9@ (ST @A, sin2B +sin2C =0.

NS
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(b)

Or /331

In a spherical triangle ABC, prove that
cosacosc =sinacotb —sin ccotB.
ABC ¢oe fagst Ccvqs oWi9 341 &
cosacosc =sinacotb —sin ccotB.

If the right ascension of a star is equal
to latitude, show that longitude is equal
to declination. S

9o CHfeEy RE SR’ rHe|™ SN 7'
el (¥ O TR [RYF o159 S =4 |

8. Answer either (a) and (b) or (c) and (d) :
(a) S (b) T (c) <F (d) I TSI 9 :

(a)

(b)

A7/70

If v is the angle which a star makes
at rising with the horizon, prove
that cosy =sin d¢secd, where '¢" being
observer’s latitude and &  ©being
declination of the star. 4

B S1R TrEe WA TS ¢ @9 IR
29T ¥4 T, cosy =sindsecd IS ¢ TH
R THICT F 5 X'el o1 R@ o7 |
Write short notes on : 3+3=6
12 o fort

() Rising and setting of stars

CHSFT Trare
(ii Circumpolar star

AREA =
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(8) >

(0 1If z and z, are the zenith distances of
a circumpolar star at the upper and
lower transits which are on the same

side of the zenith, find the latitude of
the observer. 4

TOREF @R e[S O wiF Ay SHEHS
EFATrt AR “RFe e BR MR o[
TR T z WF 2z, 2@ GAF WO SREH

TR G wfye T, R
S Bfere |

(d I H and A be the hour angle and

azimuth of a star at setting, then prove
that

CosH =-tan ¢ tan §
cosA =sec¢sind

where ¢ being latitude of the place and
8 being declination of the star. 6

TR DR RS =R @1l H S o
AZRE, 9N @

cosH=-tan¢ tan$
CosA =sec¢sind

TS 3 ST T & w7 = |
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9. (a)

(b)

A7/70

(9)

Define the following terms : 4
Sere frameIrR e o
(i) Superior planet and inferior planet
MReoR A+ SR
(ii) Perihelion and aphelion
ST I S
State Kepler’s laws of planeta.ry motion.

Deduce Kepler’s second law from
Newton’s law of gravitation. 3+3=6

o AS-TFRE FERT TR a1 AR
MY AR W FERI RS
Sferear |

Or /ST

If ; and V, be the velocities of two

planets in their orbits and r, r, be
the respective distances from the sun,

prove that V: V; =.Jr :,[r5. 6

e WS W1 4] QT Y IR V,, W
TR W T FAny, rp T, AN I A

RN
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10. Answer either (a) or (b) : .
(a) %RT (b) T TR 341 ¢

(a)

()

A7/70

)

(@)

(@

Define parallax. What is horizontal
parallax?

T RS o1 | Sl o R

If S be the semi-vertical angle of
the tangent cone to the moon from
the earth’s centre when the moon’s
horizontal parallax is P and if S, P’
be another similar part, prove that
the earth being supposed spherical
sinS:sin S’ =sin P:sin P’

1ﬁﬁh'aﬁﬁwﬁ"wnsﬁﬁﬁ%arww¥*W§a

*wﬂ%m«ﬁmtSEW$sﬁawmﬁﬁhsaﬁa1>
ikavm$:?,fvvﬁwvvn¢ﬁlsww:kﬁ,
AT R Bt & ey WA
sin S:sin S’ =sin P:sin P’

What is meant by annual parallax
of a star? Show that due to annual

parallax a star ig displaced towards
the sun.

2+2=4

2+4=6

Where must g star be situated so

that effect of annual parallax is
greatest?

Fe ARE 9B wE

e 751 T
REem o 239 ’

2

<¥
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(i) The parallax of a star is 0-023”.
Find its distance (1) in persecs and
(2) in light years. 2
@bl S[{ T 0-023”. AR Y
TRt (1) “RT  (persecs)® WIF
(2) S (light year)® |

* K %
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