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2019

.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 | [et—s
( Numerical Methods )
( Marks : 30)

1. Answer the following questions : 1x4=4

Sere Tl oPRaeT T fora :
(a) What is the (n + ljth order difference of
the nth degree polynomial?
NS IR I2°M AR (n + 1) O FIE K
LESK
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(2) (3)

(b) Write down Newton’s forward 3. (@) Evaluate (Y e 1) : 2+3=5
interpolation formula, (i) Alogx
B SR s St fran o | . ( 2) 3
i) | —|x
(c) When is Newton’s divided difference
formula used? Or / %1
HeoT Reifdre wew Jadl fom maR Determine the function whose first
H|WM=A? difference is 9x2 +11x+5. 5
@ Bval = woTs TRl ey SHRR o Fcol fRefa 0
valuate Ae”. 2
9x“+11x+5
Ae” g 3111 _
(b) State and prove Lagrange’s interpola-
tion formula. S
2. Answer the following questi : =
. s W;{q Shens 236 | TeMleR SRECEH ACH! o A et 30 |
© T ST ’ 1 Or / Sl
(a) Show that EA = AE. Using Newton’s formula for interpola-
(Y8 T EA = AE. tion, find the number of workers
getting daily wages between € 100
(b) Evaluate (T fdfy 1) : and ¥ 150 from the following table :
A2gax+b SR R R T I SR o
100 B3 W% 150 5o et i w1
(c) Construct a divided difference table oI e e fefa 11 -

from the following data :

Wages (in ¥) | No. of workers
o ;Z’: PR o[ 4 Refie e g3 (5r) | 2RI R
O 0 ) 0-100 9
x| -1 1 2 3 100-200 30
’ 200-300 35
yi2ll15[12] 3 300-400 42
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(4) | (5)

4. Answer either (a) or (b) of the following | GROUP—B / fReii—4
questions : | ( Spherical Astronomy )
oS Al A (o) W@ (b)q B o : | ( Marks : 50)
I
(@) (i) Obtain cube root of 10 to 4
: . 1 i : 1x6=
decimal places using Newton- | S. Answer the following questions 6=6
Raphson method. S5 | oo Al AR Bl fo
fib-arpes o5l IR IR 4 ™ ‘ (a) Define spherical triangle.
TR 103 T Sfdhea | | comerr farger e fa |
(b) Write True or False :
(@) Find a root of the equation | T ¢ ORYF o
x* - 4x -9 = 0 using the bisection ; Any two sides of a spherical triangle
method in three stages. 5 are together less than the third side.
| : TP faos’ R @ 11 I W gom
a0 “=fS e aR 3 - 4x-9=0 | mc S ,1;‘: B ¢
AN T PO & et w1 1

{c) Write the relations that the sides of
the polar triangle are supplements of
w the angles of the primitive triangle.

(b) Find the root of the equation . 9 figer % °R AT Agem @R

x*-x-10=0 which is nearer to

x =2 td 3 places of decimal. 10 | MR R T |
4 ~10 =0 &R {d) State the sine formula related to a
x I';I Z W‘:fgi: ﬂoﬂiﬁ %ﬁ:q X =23 9t ; spherical triangle.
l B P fapeR cvae oA (sine)d
STt e |
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(6) | (7)

{e) Define altitude of a heavenly body. 7. fa) In a spherical triangle ABC, prove
| that
E bR CHORt (altitude)d A

fern | cosa=cosbcosC+sinbsinccosA 5
() What is the latitude of the sun? 3 51 (T figs ABCT A 24 391 &
I e 2
% ) cosa=cosbcosC +sinbsinccos A
6. (@) In an equilateral spherical tri
angl ST
ABC, prove that gle Or/
cos A = —_£98¢@ L
l+cosa 2. Prove that the sum of the three angles
f of a spherical triangle is greater than
<01 IR, (IR figs ABCT cwgs o J two right angles but less than six
A | right angles.
°°SA=1:(::): | oIl T4 @ Ot e e RfFw e
* R 7R IS T Ry & TeITelE
(b) Show that right ascension o and | 7% |

declination & of the sun are always
connected by the equation
(b) If the right ascension of a star is

tand = tane sina (¢ = obliquity) 2 equal to Iatitude, show that longitude
R} | is equal to declination. 5
awmmawﬁaamsm,mm P ————

| (Y6 @ O TR Rg a9 e |
tand = tane sing (3 =@|1%@sm) ‘

i 20A
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(8)

8. Answer either {a) and (b) or (c) and (d) :
(@) ¥ (b) A (c) A () T forey -

(a) If \u_ i§ the angle which a star makes
at rising with the horizon, prove that
cosy =sin¢secd, where ¢ being
observer’s latitude and § being the
declination of the star,

<1 SRR S S w10 vy i FRee,

9 M T cos y =sin¢sec$, I’ ¢ 37
mewaﬁ’awﬁqaml

(b) Write short notes on :

5y CBrm forap

i) Morning star and evening star
WIS HI$ S]]

(i) Signs of zodiac
M v fom

(c) If H and A be the hour angle and

azimuth of a star at settin
prove that & then

cosH = ~tan ¢tan §
Cos A =sec¢sind

Wherg ‘t? .being latitude of the place
and 9 Peing declination of the star.

3+3=6

6

( Continued )

(d)

9. (a)

20A/164

(9)

TG @R TR @ @ H 9
firmicr A e, o9 TN A
cosH = -tan¢tand
cos A =sec¢sind

T'© ¢ 5133 T OF 5 SO @ 77 |

A circumpolar star crosses the
meridian at altitude 10°11°17” and
72°15’31”. Find the star’s polar
distance and the latitude of the
observer. 4
<B1 “iReFgeqiz 10°11°17” WF 72°15'31”
TATITS NGEIT (R A | (FOHOR &3

TG AE *RTHTT ] e |

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

FebR Tt ARG Bl TR
TR 22 T 9 AR B 1

Or / 9%l

If V, and V, are linear velocities of a
planet at perihelion and aphelion
respectively and e is the eccentricity
of the planet’s orbit, then prove that

L-e)V; =(+elVy 6
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( 10 )

MMV, IR V, FA IPR AR AP @
qF e I TS TCFTOl W, (o3 AN
= A

l-eV, =(1+e)v,
(b} Define the following terms :
werS AR e fa

i) Superior planet and
planet

IRZ AF @D

inferior

(i) Perihelion and aphelion
SPR TP PR

10. Answer either (a) or () :
(a) T3 (b)3 T&T 791 :

(a) (i) Define geocentric parallax. Show
that the geocentric paralléx of a
hee}venly body varies as the sine
of its apparent zenith distance

3-SR i B e @
mﬁm%@%mwmw

[ IR '
A A S (sine)x Zrorw

20A/164
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(11 )

(i) The horizontal parallax of the
moon is 57’ and its angular
distance is 31’5”. Find the
diameter of the moon in
kilometers assuming the radius
of the earth to be 6400 km.

TR SSRT T 577 WF (@ [T9
31’5”. +RAT IPME 6400 km I
4w 551 P Reeemfiv e e |

() (i) Prove that the annual parallax
varies as the sine of the angular
distance of the sun from the star.

o T @ ARE T B THGI [
3 (AT [{E W A |

(i) If the horizontal parallax of the
sun is 87-8 and the observed
zenith distance is 60°, then find
the actual zenith distance.
74 SghT w5 8”-8 (AfiFs eI
60° T APS oI Bfered |

% %k
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