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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
Jor the questions

Answer either in English or in Assamese

GROUP—A / feit—3
( Numerical Methods )
( Marks : 30)

1. Answer the following questions : 1x4=4
wor e e e o
(a) Establish the relation E =1+ A.
E =1+ A ST9€0! 94 341 |
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(2)

(b) What is interpolation?
SR Wi R 2

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

NG T B R B R 2

(d) If f(x)=1, then find the divided

x?

difference of f (q b).

M fix)=L =, =®. flg bR Reifrs
»Wﬂﬁﬁml

2. Answer the following questions : - 2x3=6
TS fral erfcaee BT fore
(a) Prove that, |
21T 41 (¥,
+AE-V)=1

(b) Evaluate :
T+ Sfereqr .
Atan™! x
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(3)

(c) Find the third divided difference with
arguments 2, 4, 9 and 10 of the

function f(x)= x3 -2x.

y. . )
'x3I TE 2, 4, 9 WF 103 IA
flx)=x%-2x T PO Refde ww1

a1
3. (@) Evaluate : 5
T fAefa 30 -
A% . A? sin (x + h)
—_ h
E St R T h)
Or / 991
Find the missing values m the
following table : 5
woTe fean SIferIa AW IR o ]
x : 45 50 55 60 65
y : 30 — 20 — 24

(b) State and prove Newton’s formula for
forward interpolation. 5

ﬁ%hawwwm@ﬁmwmq
90
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(4)

Or / 9dl

From the following table, find the
number of students who obtamed
less than 60 marks.

ST o]l, 60 TSI I TN
S 391 Qaga k0 [ 4

Marks
(T¥9)
3040
40-50
50-60
60-70
70-80

No. of Students
QAR )

(

41

.52

61
45
41

S

4. Answer either (a) or (b) of the: followmg

questions :

10

Wﬁmm(a)wm)ammz

(a) (i) Obtain 12 to five decimal places
by  using
method.

REbA-qeem =™ TR IR SR
TH <5 il geee ofereat |
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Newton-Raphson
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(S)

(i) Find a real root of the equation
x3 -2x-5=0 correct to three
decimal places by using bisection
method. ' 5
fomm  o@me T IR
x3 —2x —5 =0 NFN b1 IR
R wifie gw Sfean
(b) Find the positive root of x* —x =10

correct to three decimal places using
Newton-Raphson method. 10

fRTET-TE e e folR vife g
x? - x = 10 AR FF T Sferea |

GROUP—B / fsti—3
( Spherical Astronomy )

( Marks : 50)
5. Answer the .following questions : 1x6=6
oo fAal erearRs T for
(a) Define great circle and small circle.
TR TS A Y IS I faan
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(6)

(b) Fill in the blank :

The angles of a spherical triangle
cannot be greater than 2

TP fOgeR P (@ ©IeR TT
IR | |

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

ooy CoN ﬁw CBqS #W (cosine)3-
! forar | |

(d) Define r1

body.

E i Frgaien el o |

(e) Vih;t are the altitude and hour angle
. :

1€ zenith?

ght ascension of a heavenly

PR (zenith)r Trem o e @
ot

V{hat is the duration of a day and

Might at equinoxes?

Ry (at equinoxes) faA-aMT =
R o
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(7)

6. '(a) In an equﬂateral spherical triangle
ABC, show that
a. A
2 —sin—=1 2
N cos 3 sin 2
I} ABC 9 TRE ¢ Res =, o8
(yST A@

~2cos‘—zsin£ =1
2 2

() (i) Where does the celestial equator
\ cut' the horizon? 1

TWORR R Rege st 16 2

(i) What are the times of sunrise
and sunset at any place at the
equinox? 1

e @3 3T REF® (at equinox)

SJod % e T R R 2

7. (@) In a spherical triangle ABC, prove
that
sinA _sinB _sinC
sina sinb sinc

(e fIg® ABC (%S, o1 T @
sinA _sinB _sinC
sina sinb sinc
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(8)

Or / a4l

In a spherical triangle ABC,
if b+c=n then show that
~sin2B+sin2C = 0. : S

9Bl (TF fIgE ABCY (Fq© I b+c=n
R, (5@ (1< @ sin2B +sin2C = 0.

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

' heavenly body. ) 5

ey R wEphie W Ry aafie

TR (AR R @B Rwd fa
T

8. Answer either (a) and (b) or (c) and (d) : 10
(@) =¥ (b) SR (c) &F (d) T Bl -
(a) Prove that the altitude of a heavenly i

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

BT W A HRITIR WRAS @A
CSTIS$ Taroree 32w |

|
|
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(9)

(b) Prove that & = 0+ 2 where ¢, latitude
of a place; §, the declination and z,
the meridian zenith distance of a
heavenly body.

@ cenfeRd R 17 (), X SR (9)
HqF 9 TJoI (2) TCE AN ¥ Gq,
S=0¢+z . .

(c) Ifz 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
R @I ife O WF N w=Ee
TPt (AR SRS TG R MR o
WWZIWZ2QWWWW
MRE qoroend WEFS T, RIwR
PR Bfeean | |

(d) Write short notes on : ’ 3x2=6
-5y ot ot
(i) Rising and setting of stars
fa:3) | ok S AR
(ii) Circumpolar star
AR = | |
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(10)

9. (@) 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

@ERT e Srem RitEeRer

e fer T RN <]l @ ERI TO/
RIR fsfae 11

®) (i)

(i)

A9/241

Or / S%4T.

If V; and V, be the velocities of

two planets in their orbits and 7,

r, be the respective distances
from the sun, prove that

Vy :Vy =i 6

e Fwoige 1M oR @V, RV,
w%wmmmg 2T AN

| Q,
Vy iV =i,
The sidereal period of Uranus-is

84 years. Find the synodic
period. 4

[T /R 84 IEd, AT
Sfeiea |
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(11)

10. Answer either (a) or (b) : 10
(@) AT (b)T T F1 :

(@) () Prove that the effect of the
geocentric parallax is to depress
a celestial Body in the heaven. = 6

o T R/, T-ERT R wee
RS (SR SRS 27 |

(i) Define parallax. What is
horizontal parallax? 2+2=4

TR IR B | el o & o

(b)) () 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

maﬁﬁaﬂ%wiﬁmﬁsw‘?
RS '@ ARE IR FoT© THA B
e fvre Refre = 1

(ii) 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? - 242=4 -

IS Qf¥cer IR I FoT© GO H{E
Rerm a2 ' Ak AIE a5.)

FoTS b1 S fRAFI % 2’72

* kk
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