3 (Sem-5) MAT 2
2018

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 / fstt—z -
( Numerical Methods )
( Marks : 30)

1. Answer the following questions : 1x4=4
WS e e ey ot

(1) Establish the relation E =1+ A.
E = 1+ A 990! YoF 11 |
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(2)

(b) What is interpolation?
B T 2

(c What are the  advantages of
Lagrange’s interpolation formula?

FNNGI L AR JRAIT B R 2

(d) f f(x)=41, then find the divided

difference of f(a b).

MW fix)=1 =W, W f(a bR Rl

wEs Bferear |

2. Answer the following questions :

wore fra AR Tey o
(a) Prove that,

o1 ¥ @,
+4)(1-V)=1

(b) Evaluate :
TR Sferey -
Atan™! x
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" ox3=6
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(c)

3. (@)

(b)

A9/241

(3)

Find the third divided difference with

arguments 2, 4, 9 and 10 of the
function f(x) = x - 2x.

x3 I 2, 4, 9 wF 103 3IA
fx)=x%-2x TR oo Refre w1

w1

Evaluate :

T+ fRefy 41 :
A% . A2 sin (x + h)
—sin(x+ h
E Sxth)+ Esin(x+h)

Or / 3oy

Find the missing values in the
following table : .

oS T SRR R 3R o 30 -
: x : 45 50 55 60 65
y 30 — 20 — -24

State and prove Newton’s formula for
forward interpolation.

ﬁﬁﬂawmﬁlwza“m@ﬁmwmq
|
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(4)

Or / 91

From the following table, find the
number of students who obtained

_less than 60 marks. S
o] O] °i¥l, 60 TIISF Fq TI
oS 31 QA TR [T 30

Marks No. of Students
@) (TIATRM)
30-40 ° 41 -
40-50 52
50-60 61
60-70 45
70-80 41

4. Answer either (a) or (b) of the f0110W1ng
questions : 10

'-Tﬁmmw(a)w’ﬁf(bﬁwﬁw-

(@ (i) Obtain 12 to five dec1ma1 places
by using Newton-Raphson

method. 5
ATHT-ITH RS IR IR J129
T <5 iR TEA Sfevery |
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(5)

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

fioem  emf® @@ IR
x% —2x -5 =0 RNFIR 51 IBT T4
fof i etst Sferean |

(b) Find the positive root of x* — x =10
correct to three decimal places using
Newton-Raphson method. 10

ﬁﬁaw%wﬁﬁwﬁaw
x* - x = 10 FRR FF T Sforean |

~ GROUP—B / Reti—y
( Spherical Astronomy )
( Marks : 50)

5. Answer the following questions : 1%x6=6
T fia encarR B B
(a) Define great circle and small circle.
72 8 ¥ 77 799 v o
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(b)

(©

(d)

(e)
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(6)

Fill in the blank :
A& 3R [/ =0 :

The angles of a spherical triangle
cannot be greater than

T AT @A @M weq 29
AT |

Sfate'the cosine formula related to a
spherical triangle.
B (AN fagem e oA (cosme)ﬂ
ot form o |

Define right ascension of a heavenly
body.

mﬁxaﬁaﬁw?ﬁwﬁm

What are the altitude and hour angle
of the zenith?

AR, (zenith/d SHORT O oy

w2

What is the duration of a day and
mght at equinoxes?

1;?:‘) (at equinoxes) fi-afy o

( Contin
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(7)

6. (@) In an equilateral spherical triangle
ABC, show that

2cosgsiné =1
2 2

Ik ABC b1 TR R fgs =, o@
(ST &

2cos(—1'siné =1
2 2

(b) (i) Where does the celestial equator
cut the horizon?

mﬁmﬁﬁ'@rﬁﬂwwo

(i) What are the times of sunrise

and sunset at any place at the
equinox?

@A 99 AT R§gS (at equinox)

i o IR v R e

7. (a) In-a spherical triangle ABC, prove
that
sinA _sinB _sinC

sina smb‘ sinc

(oeTe fag® ABCT 0%, oWl I
sinA _sinB _sinC
sina sinb sinc




(8)

Or / a1

In a spherical triangle ABC,
-if b+c=m then - show  that
sin2B +sin2C = 0. 5
B! ¢ RIg® ABCR (e It b+c=1n
R, (@ (Y9l A sin2B +sin2C = 0.

(b) Draw a neat diagram of the celestial
sphere showing the horizontal and
equatorial systems of coordinates of a

heavenly body. )
@dy B SPRE AR ﬁg@ﬂ SR
FHAIE (TEIR TeererRd ¢l vRew fog
i | .

8. Answer either (a) and (b) or (c) and (d) : 10
(a) SF (b) WA (c) W ()3 T&R ot
(a) Prove that the altitude of a heavenly

body is greater than it is on the -
meridian of the observer. 5

awe W @ TR RS @Il
SRR Sxer 328 |
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(9)

(b) Prove that 8 = ¢+ z, where ¢, latitude .
of a place; 3, the declination and z,
the meridian zenith distance of a.

heavenly body. : S

@ sy R =17 (5), I wHIA (9)
'WW?{_I""I(Z)Q’@ o ¥ @,
S=0¢0+2z2

(c) If z; and z, are the zenith distances of
a circumpolar star at the upper and
lower culminations which are on the
same side of the zenith, find the
latitude of the observer. , 4

YRR @R R O uF Py SwEEe
aFeee (R rFe TFY R TR o[
Y A 2z, T 2, T AE T ST
MRE I WA T, WIER
i Sfened |

(d) Write short notes on : ' 3x2=6
(i) Rising and setting of stars
R T
(i) Circumpolar star

AR oA
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(10 )

9. (a) State Kepler's laws of planetary
motion. Deduce Kepler’s third law of
planetary motion from Newton’s law
"of universal gravitation. 3+7=10

@R gz TER RRRs R
et e 779 RRT /1 @Fories o81
RiZ Refa-31 |

Or / 9<q1

(b) (i) IV, and V, be the velocities of
two planets in their orbits and r;,
r, be the respective distances
from the sun, prove that g

VoV =ynifr, 6 [

fw FHRS Bl T @V, §@F V,
. A R R TR FA 1, 1y T oW

*9qM A, - :
V2 :Vl =‘J;I_:-J€

(ii The sideréal period of Uranus is
84 years. Find the synodic
period. 4
TR A 84 I, g
%ﬁmn
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(@ ()

(11 )

10. Answer either (a) or (b) : ' 10
(a) 9%AT (b)I T 71 :

Prove that the effect of the
geocentric parallax is to depress
a celestial body in the heaven. 6

oM T R/, TEEE TR TS
RS (SR TS = |

Define  parallax. What is
horizontal parallax? 2+2=4

IR IR o | SR o R 2

A

What is meant by . annual
parallax of a star? Show that due
to annual parallax, a star is
displaced towards the sun. 2+4=6

mmaﬁﬂﬁiﬁmﬁsm?
m@mﬂ%mwmm

. s frs Refae =1

(@)
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Where a star must be situated
so as ‘to have no displace-
ment due to annual parallax?
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(12 )

Where must it be situated so that
the effect of annual parallax is

greatest?

|
F’© AfFce IRF 7779 Fero Gol ©9H |
|

2+2=4

REem 22 ' s ARE o779
Fero b ©IF [AFI2F A 29 2
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