3 (Sem-5) MAT 2

2016

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
©ere 0l e T 39
(a) Establish the relation E =1+A.

E =1+ A STFHCO! oW 347 |
(b} What is meant by interpolation?
e Jfercet & gm0
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(2)

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

NG S AR 451 R Tew 390 1

{d) State Newton’s backward interpolation
formula.

AT rofife (backward) SREE @I
fora 1

2. Answer the following questions : 2x3=6
were fral ereares e 9

(a) Evaluate :

= ey 4
A2 eax+b

(b) Prove that
TN A

l+A(1-A)=1

(c) Construct a divided difference table
from the following data :

oo fg) efeeR /1 @37 Refée sw1 G
516 1 :
x =1 1 2
21 15 12

A7/70 ( Continued )

3. {a)

(b)

A7/70

(3)

Evaluate : 5
= e <11 -
A2 AZ sin (x +h)

—sin(x+h) +
E Esin(x +h)

Or /931

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

TS ¥l YT ST o[ FeIch! T T4

9x2 +11x+5

State and prove Newton’s formula for
forward interpolation. : 5

oo v wEe g ot W e
LIl

Or /9%<1

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

o fiar efeese e IR amed SR
RES f(9)F T Tfevea

SR 7 _*33 17
flx) : 150 392 1452 2366 5202
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(4)

4. Answer either (a) or (b) of the following :
o) (a) WA (b) ¥ Tes 341

(@)

(b)

A7/70

(i) Obtain cube root of 10 to 4 decimal
places using Newton-Raphson
method.

fShr-Te % 39T IR 4 TS
WA 10 T 9ge Tferean |

i) Find a real root of the equation
x3 -2x-5=0 correct to 3 decimal
places using bisection method.

BelEH e 929 I[ x° -2x-5=0
TR B IBI A 3 RS TN
et |

(i) Starting with x =0-21, solve
x=0-21sin(0-5+x)
using iteration method.

R MRfSCT x = 0217 */ =S I
YW F9 x =0-21sin(0-5 + x).

(i) Find the root of the equation
x%* -x-10=0 which is nearer to
x =2 to 3 places of decimal.

x* = x-10 =0 FNF9T x =27 7533
TooT 3 S FeLe Tfened |

{ Continued )

(5)

GRrROUP—B

( Spherical Astronomy )

S. Answer the following questions as directed :

1x6=
AT weTe fra epcares Teg 9 "orh

(@) Define secondary circle of a great circle.
91 BFgT (MR i fig |

(b) Write one property of pole of a great
circle.
b1 GFEI (N 01 o fray |

(c) State the cosine formula related to
a spherical triangle.

@bl o e (Fae 5% (cosine)

et fora |

(d) The motion of the sun takes place along
a great circle called the ;

(Fill in the blank)
8 IS FI1 SFI_EGR AW 25 |
(< 572 == 1)
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(e)

6. (a)

(b)

7. (a)

A7/70

(6)

What are the right ascension and
declination of a star situated at the first
point of aries?

(79 299 379 (first point of aries) SqET
91 99 O R o Riyg a7y e 0

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

In an equilateral spherical triangle ABC,
prove that

cosa
1+cosa

cosA =

Gl FEE O [@9® ABCI ¢wge a9
W@
cosa

cosA=—"—"""_
1+cosa

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

gbl “fIgE g ©ife THa GE TR %
I (T4 |

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

9Bl T fag® ABCI (%q@ % b+c=n

. R, (98 (YS9l @, sin2B +sin2C =0.

( Continued )

(b)

(7))

Or /g1

In a spherical triangle ABC, prove that
cosacosc =sinacotbh-sinccotB.
ABC (e fages ¢Fqe oW 9 @
cosacosc =sinacotb-sin ccotB.

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

91 (ST REeT o) w2
O (@ O TR Ry o799 7w =¥ |

8. Answer either (a) and (b) or (c) and (d) :
(a) = (b) G (c) W= (d) I Te 91

(@)

(b)

A7/70

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

bt @3 T e AIS y @ IR
o9 FM @, cosy =sinpsecd I'T ¢ TH
RIS S OIF § %'l W[ KW =77 |

Write short notes on : 3+3=6

oy (O fora
(i) Rising and setting of stars
(&fe%e T

(i) Circumpolar star

AREq) o1
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(8)

¢) If 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.

TNRT @R @R/e OF we g wwwme
GrreTe (TR SRS THG B MR o
TR EH 2 AT 2z, @ AF TG SZZH
TR e SRfYT 2, A9
oI Bfenear | '

(d If 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
d being declination of the star.

TR OR GBAS XA (@1 H GE oo
AT, a9 I A

cosH = -tan ¢ tan §
cosA =sec¢sind

37 ¢ 923 T WF § SIOR g7 o713 = |

AHT0 ( Continued )

9. (a)

(b)

A7/70

(9)

Define the following terms : 4
oS fRCaTes viee T
(i) Superior planet and inferior planet
fRsem o SRR
(i) Perihelion and aphelion

P € 9P

State Kepler’s laws of planetary motion.
Deduce Kepler’'s second law from
Newton’s law of gravitation. 3+3=6

oreR oS-SR (FERT SR o | FehAT

T R oW @ERE f@Sw @
Tferear |

Or /9471

If V; and V, be the velocities of two
planets in their orbits and r, 7, be
the respective distances from the sun,

provethatV2:V1=\/E:ﬁ;. 6

e e T 9" @V OF V,, 9
R o[l WY G 1, ry T, AN WA

VoV -—-ﬁ:ﬁ.
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(10 )

10. Answer either (a) or (b) :
(@) ®337 (b) T Taq w7

(@)

(b)

A7/70

()

(@

(i

(i

Define parallax. What is horizontal

parallax? 2+2=4

TR N o 1 i o R 0

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’

IR a1 vt oy =il 1535q
ST P19 S WP vag STeNT a7 p
T UIE S, P’ ey Gy S %77,
TR o Rowesr o7 s Ea e

sinS':sin 8’ = 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+4=6
THG GBR IRE o s & @0
ﬁiwﬂmﬁ%ﬁwwwqﬁw
i) © 2y |

Where must a star be situated so
that effect of annual parallax is
greatest?

'O AR @B e AT e woro
= s 277 9

( Continued ]

(11 )

The parallax of a star is 0-023d.
Find its distance (1) in persecs an

(2) in light years.
q5 IR T 0-023". CAGH FY
TfEed (1) @GR (persecs)® TE
(2) S (light year)® |

(iti)
: 2

* k%
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