Total No. of printed pages = 12 -
‘ : 3 (Sem 5) MAT 2
2015
MATHEMATICS
(General)
Paper : 5.2
(N umencal Methods and Spherical Astronomy)
Full Marks — 80
Time — Three hours

The ‘ﬁgurés in the margin indicate full marks
for the questions.

”Answer either in English or in Assamese.
Group - A / Rt -5
(N umerical Methods)
(Marks — 30)
-~ 1. Answer the following questions : -, .1x4‘=4
wes fAml e S W s
(a) Define operators A and E.
SFRE A vmaa E= wigwat fordt

‘(b) Write down the relation between A and E,
A =% E3 it ﬂwvia?cﬁf f«?ﬁn

- [Turn over



(c) Write down the value of Ex’.
Ex’=. wiw fordt

(d) Mention one assumption .for the validity of
various methods used for interpolation.

TorereTE Rfow R (methods) W
R =7 AT Bt e () T T

2. Answer the following questions :  2x3=6
(a) Evaluate (¥ R 3 3 £ (3%

" (b) Construct a forward difference table with the
followmg data :

WWWWW&W(&M&@W
G @ o7 [ 3 |

x .0 1 2 3
y.: 3 6 11 18
'(c) If ﬂx) = ';1_2_’ find the "dil.vid‘etli diﬁ'ercncgs
f(a, b) and £(a, b, ).

f(x)———z‘caﬁst%@wf(a,b)w
f(a, b, G)WI
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3. (2) (i) Evaluate (3w ©fFedt) A cot 2*
(ii) Prove that (o9 =1 G¥)

X = [Az] eX ?; | 24355
K Or/<e . .
. Estimate the missing value : -
AR oOB SR 3 e |
X 0 1 2 3 4
=fx): 1 3 9 — 81

(b) From ‘the -following table, estimate the
number of students who obtained less than
70 marks : : 5

wmﬁwwwm%wwmw
m—w@aw&m@ﬁwﬂ’t -

Marks o No. of students
BR 0 weEdR R
0-19 | 41
20 -39 62
40 - 59 65
60 - 79 | 50
80 - 99 | 17 -
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Or / =123t
- State and prove Lagrange’s interpolation formula. |
_ ' 1+4=5
el BB SER B W et Fm
4. Answer either (a) or (b) : - 10
(a) ‘=R (bR & A 3.

(a) Obtain 12 to 5 decimal places using
Newton-Raphson method.

AT A5 TwRe TR V123 W S
wifties g Sfaedt|

(b). Determine the real root of tanx = x by .
iteration method.

W%’rﬁf%waiﬁtanx—xﬂ%ﬁ
Wﬂﬁ@%‘ﬁﬁ‘ll '
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Group — B / Retst - ¢
~ (Spkerical Astronomy)
~ (Marks — 50)

5. Answer the following questions : 1x6=6
were ARl el ey 3 s
~ (a) How many great circles can be drawn
through two given points, when the points are
.the extremities of a-diameter ?

@ﬁﬁ@ﬁﬁm@maﬁwﬁiﬁﬂﬂﬁ,‘
‘ﬂﬁ‘&ﬁﬁiﬁ <5t IR Wﬁ:ﬂ?

(b) Flll in the blanks
AT I o = e

" The sum of three angles of a spherical
triangle is greater than — right
angles and is less than ———— right
angles. S .
@Bt (e g (Il (VR AR o

— e @R oW ———
W N I



(©)

@

{(e)

What are the relations between the elements
of a spherical triangle and that of its polar
triangle. .
Bt e Rge i Y a:aa fa\-gw BN

(T @R e i & Frdt

What is the point on the celestial ‘sphere

. whose latitude, longitude, right ascension

and declmatxon, all are zero.
mmw TR ﬁqw oI, mﬁmw
R wie RE =1w, w-ﬁxa))vsn

‘Name the two points in n which the ecliptic

" cuts the equator on the celestial sphere.

O

6. (a)

Wﬁsﬁﬂz@mﬁq@w"'
JICE ?

Define _hohr angle of a heavenly body.
<5l (ST R @R vigwt Bt
Draw a neat diagram of the celesﬁal sphere

showing the horizontal co-ordmates of a
heavenly body. - 2

‘mmwﬁwaﬁawmﬁ

mﬂw_mﬂmmWI '
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7. (a)

In any spherical triangle ABC, prove that :

(b) Prove that thie section.of the surfaee of
a sphere made by any plane 1s a circle.
, S 2

e 1 G, mﬂwgmcshﬁwcﬁw '_ |
R R RO e TR

-5
cters figer ABCY Cao, el 1 3 2
cosa = cosb cosc + sinb sinc cos A.

Or / 994t.

. In an equilateral sphencal tmmgle ABC,

prove that

ABC@‘BIWWW Cﬁt@lﬁ

(b)

¢ I G ésﬁwa’m oD Tore e

2_ sin -A?-c,os-;-a:L.

If the zenith dlstance and azimuth of a star

-are givenata place of latitude ¢, show how

to calculate its hour anglé and declination ?
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Or /943t -

If the equatorial co-ordinates (a, §) of a.
heavenly. body are given, show how to
calculate its ecliptic co-ordinates (A, B) ?
, ‘ : ‘ 5
B iR REAw, e BT (o, §)
it AR CHITOR FET TS AT
(A, B) @ Al 3t = 2

8. Answer either (a) or (b) :
(a) =2’ (bR T&F 4 ¢
" (a) (i) When is a star said to rise or set ? Show
that at the position of setting, the hour
angle H of a star is given by
cos H=—tan$ tan &
where ¢ is the latitude of the place and
§ is the declination of the star. '_
_ 2+4=6
fear « ot ceﬂﬂ%wa T WIE OF

@ R = 2
él’GT STIfoR SHAITS (setting) @I @it

mww¢wﬁ@m5m
el = @

cos H=—"tan¢ tang
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(ii) Obtain a relation between the latitude of a
place, the declination and meridian zenith
distance of a heavenly body 4

'-mmﬁmmwwﬁ@mw

NOXGO) Whenlsastafmdtobedlrcumpolhr?
: If z, andzaareﬂlemendmn zenith dis-

tancts of a circum polar star, showthatl

. + '
Cp =90 - ‘2222‘ Cand

2 3
' where ¢ is the observer slatlmdeand Sis <.
the declination of the star. 1+4=5
e Wwwm? e
oot AR I g T 7, Wz, S
T ¢ I R e 5 TE At J_y
Zy+ .
p =900 - 2L and

' é'  Zpmy
5 =.90° DR
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(ll)

The altitudes of a circum polar star at |

. upper and lower transit are 79°25' and

23°35/. Emd the latitude of the place

" and declination of the star. 5

B AR T T W BE TG TS

© (transit) SFer 79°25 wiie 23°35)
mrc%ﬁ ﬁ{ﬁ Y WIS énﬁ I %ﬁ\sﬁn

9. Answer elther (a) or (b) X,
 (a) @12 (b)T Tel [ o

(a) (1)

State Newton’s law of gravitation.
Deduce Kepler’s third law of motion from
it. 2+4=6

Ao Mg ST Bt Wi 3R oa

ﬁﬁﬂ%ﬂﬁ@ﬂ@?ﬁﬁﬁ?@ﬂ&@ﬁ‘

., Sferedt

(ii)

() @)

Write short notes oxi'sideréal period and
synodic period of a planet. * 4
2] AHG Il WF 7RIS aﬁrﬁa @IS ot

Y. Gt foard)

Show that the velocity of a plaﬁei; in its
. _ | "
- ' 2 1
T £ 1
orbit 1s_ | JL_’- (r a]
where ‘a’ is the semi major axis of the
planet’s orbit. ' o 6
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el (@ FHAYS @Ol g @

(2

TS ‘2’ AHR FHAW O oF TF |

(i) If v, and v, are the linear velocities of
a planet at perihelion and . aphelion
respectively and e is the eccentricity of
the planets orbit then prove that
I-ev,=>1+c¢)V, .4

90 8] PR, (perihelion) W% P
SRS @R @6l v, W% v, Fi% AN
T BTl e T AN T T

A -e vi=d+ey,
10. () Défine geocentnc parallax of a heavenly :

'body and show that, it varies as the sine of
.. the apparent zenith dxstance o 6

mmmmmwa@ﬁmw
el @, ] conifewer MR [ AR
YRR 52 (sine) ererw RowepTer|
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Or /=231

Define annual parallax of a heavenly body.
* Prove that the annual parallax’ varies as the

sine of the angular distance of the sun from
. the star. :

cosifen <o e e AvEt et oredt
mmaﬁwmaﬁa@ﬁﬁww

(b) ‘Where must a star be si;chatcd 'Is_o as to have
no displacement due to annual parallax ?

'Explain. . L . 2
wmaﬁ%wwwmaﬁﬁm '

I"'FGT ?Waﬁn

(c) If the horizontal parallax of the sun is 8”.8
- and the observed zenith distance is 60°, find
~ the actual zemth distance. 2

TG SRE T 87.8 mascaﬁs@aw-mm
A, 4P doid Sfenedt|
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