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The figures in the margin indicate full marks
for the questions.

Answer either in English or in Assamese.
ey TS A oS IR
Group - A /Rstd -
(Numerical Methods)
(Marks — 30) '
1. Answer the following questions : 1x4=4
wore fral oAy Bey i 3 |
(a) Define operators A and E.
I A wis B e Tl

(b) Write down the relation between A and E.
A e EX wiem Rt Brdt
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(c) Write down the value of Ex’.
Ex’3 W= B

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

oA Rfes Rf@T (methods) Rxsim
AR =T w9 <5t et (F6) o

Answcr'tl}e following questions : 2x3=6
oeTe faml epiee Tew R ¢

(2) Evaluate (3 ffa =) ¢ £ (3¢9

(b) Construct a forward dlfference table with the
following data :

TS WAt wiffrel wiat Wit (forward) e
Cﬁ‘ﬁ G sioq T 8

X :-.0 1 2 3
y : 3 6 11 18

1
(©) If fx) = 2’ find the divided differences

f(a, b) and f(a, b, ).

| . |
f(x) = 2 X, Reire =%w f(a, b) wre
f(a, b, ¢) SRet
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3. (a) (i) Evaluate (I Sfedt) A cot2* |

(ii) Prove that (2994 I @)

x‘ A2 Ee2 ‘
¢ = X 243=5
Or/ 93t
Estimate the missing value : 5
QA B! oI A 8 |
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
O] - SiferprdaT sial 70 Ot N 7T S I
Qe Yl Teredt 3
Marks ’ | No. of students
=9 | R-ga I TR
0-19 4 .41
20 -39 ' 62
40 - 59 . 65
60 - 79 50
80 - 99 17 )
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Or / St

State and prove Lagrange’s interpolation formula.

1+4=5
TN TORAT R Bfe wiE e WAl |

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

(a) W (b)F Tew < 3

(a) Obtain 12 to 5 decimal places using
Newton-Raphson method.
Ao o J9T IR V123 WA 5
W“tﬁ?ﬁ 'Qfﬂ?ﬂ Slenedt |

(b). Determine thé real root of tan x

iteration method.

WWWﬁtmx—xW@
mwi@fﬁeﬁn '
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5.

8/3 (Sem 5) MAT 2

Group — B / R4 -

(Spherical Astronomy)
(Marks — 50) |

Answer the following questions : 1x6=6

weTe fRal eMmIT BeY I 8

(a)

How many great circles can be drawn
through two given points, when the points are
the extremities of a diameter ?

| @ﬁﬁ%ﬁ@m@fiﬁmswmﬁzmﬁ

(b)

ez R z‘m @5t IR fi"mﬁﬁ | ?

Fill in the blanks :

RN i o ¥ 3

The sum of three angles of a spherical
triangle is greater than ————— right

.angles and is less than ———— right
angles. o . -

OBt colleTE fAged (9 (FBIN AT CHoiwa
— e R e ———
HACHAOLT T A
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(©)

(G

(©

What are the relations between the elements

of a spherical triangle and that of its polar
triangle.

B ol T W oty &6 FARST St
(CTA)@IR e soF & Tl

What is the point on the celestial sphere

- whose latitude, longitude, right ascension

and declination, all are zero.

TCONACTT  (PICet R oI, TiRie,

R e Regm =rw, secen W (0) =)

Name the two points in which the ecliptic
cuts the equator on the celestial sphere.

'.m?

®

~ Define hour angle of a heavenly body. -

9Ol copifees Cbm e wigest @t

Draw a neat diagram of the celestial sphere

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

CIoE B wrelie i e @

VIR Bt ~iRw B it
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(b

(b) Prove that the section of the surface of
a sphere made by any -plane is a circle.

AN I (T, QAT AT o1 ST A
I SRHAGE B I8 = |

In any spherical trianglé ABC, prove that :
S

eiee fager ABCY (s, oSt 31 (T 3

cosa = cosb cosc + sinb sinc cos A.

Or /9]t

In an equilateral spherical triangle ABC,
prove that :

ABC @51 TR cenaas fiiw st T 3
2 sin -I—A. c_osla:l.
2 . 2

If the zenith distance and azimuth of a star
are given at a place.of latitude ¢, show how

to calculate its hour angle and declination ?
, - : 5

¢ SERICIT Q9 $12S @B (ISR Feied e
fareied fas iR, @ﬁmamczmw
Ry =% @'caizﬁﬁcﬁ | e
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Or/ww.

If the equatorial co-grdipates (o, 8) of a
heavenly body are given, show how to
calculate its ecliptic Co-ordinates (A, B) ?

5
@Bt (ifoRR Ry NS T (o0, §)
mmﬁmmﬁmqm@a AT B

(A» B)m e =t =7 o

8. Answer either (a) or (b) .
(a) =13t (b)R ©&¥ 3 3

(@) (i) When is a star said to rise or set ? Show

. that at the position of setting,
angle H of a star g given by
cos H = —tan¢ tan §

where ¢ is the latitude of the place and
8 is the declination of the star.

. : 2+4=6
I Rt = e |

the hour

cos H = — tan¢ tan §

8/3 (Sem 5) MAT 2 - (8)
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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

I oo Hiz Srwied, Ry o7 wie
TG TR TS TG Rl =

°

(b) (i) When is a star said to be circum polar ?
If z, and z, are the meridian zenith dis-
tances of a circum polar star, show that

")
Zy+Z
¢ = 90° - -—2-5"]' and
o
5 = 90° - -2-2—*'1‘

where ¢ is the obsérver’s latitude and § is
the dechnatlon of the star. 1+4=5

' ofﬁs@rwzms @T@T ?

aﬁqﬁ@wwa@wZ WIS 2, Sivg
oI ¢ Wﬁ{ﬁ?ﬁ & T e oy

:(31

+
o = 90° - 2‘2?‘ ~and
5 =.90° 271
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(ii)

The altitudes of a circum polar star at
upper and lower transit are 79°25' and
23°35'. Find . the latitude of the place
and declination of the star. 5

<5t +ReENt SR TH ST AY W oS
(transit) SFei™ 79°25 & 23°35/)

SRR YT 17 =i 533 el Bened |

9. Answer either (a) or (b) :
(2) =emt (b)y Bew 71 3

@) @)

| (i

®) ()

8/3 (Sem 5) MAT 5 (10) 6000(W) |

State Newton’s law of gravitation.

Deduce Kepler’s third law of motion from

it. 2+4=6
ISP Sagiet Sest Bt o 2R st
AT S TR @ER PO peht

Bfved) -

Write short notes on sidereal period and
synodic period of a planet. 4

I A Tl Wi TRYS IR @oiw G5y
SY Gt .

Show that the velocity of a planet in its
' Y
orbit is v =\[ﬁ (Z —i—)

Where ‘a’ is the semi major axis of the
Planet’s orbit. _ 6

=,



oRedl (@ FHALS Bl 8] @9l
2 1Y

)
r a

TS ‘a’ SFOR I Y o F W

(ii) 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
l-ev, =010+, 4

«Bt. ez SFE (perihelion) &% S7PF
TREIS &{RE @ v, SIF v, W% SN
Y BTl e X0 AT T @

1-¢ev = (1+e)v,

10. (a) Define geocentric parallax of a heavenly
body and show that, it varies as the sine of
the apparent zenith distance. 6

EHIfoE BN TEEE AT R W o
oedt @, 3 (IO TR = I
WR9S 5iZNa (sine) dr® Ro<epe)
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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.

Cifew. @b fXE srEae kW 'fﬁﬂ‘n e

(T CFIE Bl SR 2431 ST (F1fAs e wisay
TS AR A ererF o=t |
(b) ‘Where must ,a star be situated so as to have

no displacement due to annual parallax 9
Explain.

2
TS ARt IAF THR TS S B Regrow
= 2 e o
(9) If the horizontal parallax of the sun ig 8.8
and the observed zenith distance is 60°,

find
€ actual zenith distance. 2

Ww%ﬁasmﬂ 8/.8 =% (S Tore 6o
R, UFe o Sferedt
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Tey LIS T[S FRAN.

(a) Define scalar and vector field. Give one
physical example of each. 2+2=4
ot wre Wi cRa vRE | CeRR
GEIIGRT (SIS B Tt

(b) Discuss the physical significance of cross

product of vectors. -2

(I R (ST Ses sl I
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