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2016

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
( Numerical Methods )

1. Answer the following questions : 1x4=4
©oS R PeTART e 791 :

(a) Establish the relation E =1+A.
E =1+ A €001 ToF ¥4 1

- () What is meant by interpolation?
S e & @

A7/70 " (Turn Over)



(2)

(c) Mention one advantage of Lagrange’s
interpolation formula.

TR SBE SO 9o IR TeEy 791 |

(d) State Newton’s backward interpolation
formula.

5T rofifs (backward) SEE IEHI
o=t

2. Answer the following questions : 2x%3=6

TS Y 2R et 39 ¢

(a) Evaluate :

T A 31
A2 eax+b

(b} Prove that
MITFN A

L+8E-4 =1

{c) Construct a divided difference table
from the following data :

TS il SRR [T 9 Relfte we 1 G
] 9

A7170
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3. (a)

(b)

A7/70

(3)

Evaluate : 5
= Ay T :
5 (sin(c+h)
E kR R
Or/9%dr

Determine the function whose first
difference is 9x2 +11x + 5.

TS fRUT AU S 4_ FAND] ey 39
9x2 +11x+5

State and prove Newton’s formula for
forward interpolation. S

Kol

Or /5%ar

Applying Lagrange’s formula, obtain the
value of f(9) using the following table :

TS fil eRer JeER IR e R
TS F19)3 N B

£ : 5 7 11 13 17
flg : 150 392 1452 2366 5202

(T‘w‘noue,-)




(4)

4. Answer either (a) or (b) of the following :
S (a) WY (b) WCR T 11 ¢

(@)

(b)

A7 170

(i) Obtain cube root of 10 to 4 decimal
places using Newton-Raphson
method.
fAeha-Ige 1 WP N 4 PR
A 10 3 T e o

(i) Find a real root of the equation

x3 -2x-5=0 correct to 3 decimal
places using bisection method.

fiomm &S /g M £ -2x-5=0
AR B I/ [ 3 vl T
e |

i) Starting with x =0-21, solve
x=0-218in(0-5+x)
using iteration method.
AR @RI x =021 R &S I
IR FM x=0-21sin(0-5+ x).

(i) Find the root of the equation
x*-x-10=0 which is nearer to

x =2 to 3 places of decimal.
x* ~ x~10 =0 HNWRT x =27 RIS
001 3 il Emter SRvear |

/{ Contiﬂued)

(S)
GROUP—B

( Spherical Astronomy )

5. Answer the following questions as directed :

Rt ©ore i 2raRa Teq 1

1x6=6

fa) Define secondary circle of a great circle.
b1 SIS (Reged s faan

(b) Write one property of pole of a great
circle.

% TGS AR O o B |

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

Bl (TF TSR RIS IORA (cosine)d
T for |

(d) The motion of the sun takes place along
a great circle called the .

(Fill in the blank)

R oifS T4 GIEBR TS ____ |
(R 3% =R 1)
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1 &9 9B Ry o Ry a1y e
(7 What is the latitude of the sun?
e e A 2
6. (a) In an equilateral spherical triangle ABC,
prove that
COSA = cosa 2
l1+cosa

(b) In a neat diagram, show the longitude

and latitude of a star. 2
qo1 4RZR fBu wifF Tva JBE FRI IE
T (SN -

7. (@) In a spherical triangle ABC, if b+c=T,
then show that sin2B +sin2C =0. 5
a1 e Rgw ABCI cwae I b+c=7

. @, (I8 (WS A, sin2B +sin2C=0.
( Continued)
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(6)

(e) What are the right ascension and
declination of a star situated at the first
point of aries?

¥ &y %S (first point of aries) TREM

9Bl TRE (T [dg® ABCI (wae oW

N_NMA
cosa
1+cosa

COSA =

8. Answer either (a) and (b) or (c¢) and (d) :

(7)

Or /91

In a spherical triangle ABC, prove that
cosacosc = sinacotb-sinccotB.

ABC (ToiF figed g a9 ¥ X
cosacosc = sinacotb -sin ccotB.

(b) If the right ascension of a star is equal

to latitude, show that longitude is equal
to declination.

o1 T Rgaet oR wHeR TH TE
ST & ORF AR R 199 WA | |

(a) S (b) S () F (d) I TS F1 :

(a) If y is the angle which a star makes
at rising with the horizon, prove
that cosy =sin¢secd, where ¢ being
observer’s latitude and & Dbeing
declination of the star.
<51 A} TEe SEEieR W v @1 IR
o7 I A, cosy =sin psecd TS ¢ TA
ETHI ST IIF § T oI R 7|

(b) Write short notes on : 3+3=6
o GO o

() Rising and setting of stars
i SATRIC

(i) Circumpolar star

oAt S
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(8)

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

TORET @R e[e O W g REme
T (IR TS TG o7 MR o
TN T 2 AF 2, T AF TG SREH
MRE awwe Wi T, W
oI Bfrean

(d} If H and A be the hour angle and
azimuth of a star at setting, then prove

that
cosH =-tan¢ tan §
cosA =secdsind

where ¢ being latitude of the place and

3 being declination of the star. 6
TR GOR STBES @RI (@9 H F fRomie
AR, I A
cosH =~tan¢ tand
cosA =sec$sind
T ¢ T AHIT T & HHR W = |
( Continued )
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9. (a)

()

A7/70

(9)

Define the following terms :

wore fuTeared sigen i
(i) Superior planet and inferior planet
ReeR WIF BT
(i) Perihelion and aphelion
ST HF AR

State Kepler’s laws of planetary motion.
Deduce Kepler's second law from
Newton’s law of gravitation. 3+3=6

o3 -7 FERT Pz B | AR
TIRT ER A IR R
Sforean

Or /971

If V and V, be the velocities of two
planets in their orbits and r;, r, be
the respective distances from the sun,

proveﬂzatsziﬁ=J?i_:J;2_. 6

e T W aR Q1 9% V,, uF
SR R ®/E Ty, rp X, AT T A

Vi ¥ = fry 142
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( 10 ) ( 11 )

10. Answer either (a) or (b) : (m} The parallax of a1 sir Lsr S(:cgiid
(a) %1 (b) I T 791 : Find its distance (1) in p

(2) in light years. 2
@ () g::':'lnea;):raﬂax What is horizontgi - &SI T 0-023". SOR [
TR e o | Seggfi o R 2 Svei (1){ el (p‘:fecs)g b
@) If S be the semi-vertical angle of @ (light year)
the tangent cone to the moon from
the earth’s centre when the moon’s
horizontal parallax is P and if S’, P’
be another similar part, prove that
the earth being supposed spherical
sinS:sin S’ =sin P:sin P’. 6
AT FERT @1 wEle B e 4
Gfters (F19 S WF EI SpAF T3 P
TE OF S, P’ S O o 6 T,
QAT e Bow A Mg T A
sin S:sin S’ =sin P:sin P’.

* %k %k

(b) (i) 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

Tog R ANE IF LFiew & @2
ST @ AT 77T 7 FHq o1
frre Refro = |

(i) Where must a star be situated so
that -effect of annual parallax is
greatest?

T AT GO AR IRT AR OO
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