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Part A
Answer all guestions.
Earh question carries 1 mork.

Check whether f{x) :| x° | is an odd function.

Write the Bessel function of the second kind of ordey v

Write the partial differential equation representing the family of coneentrie vircles.
Write the Newton-Raphson formula.

Write the Rodrigue’s formula.

Find the cube rool of 2 correct to three .decimals.

If'y = 4x% — 0.16x. Find the percentage error in y at x = 0.5, if the error in x is 0.35.

Find the order of the e¢lement 2 in the group 7,

Define homomorphism. How many homemorphisma are there from Z, onte Z,.

(+ive a basia for {\E) over ).

(10 » 1 = 10}

Turn over
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Part B

Answer any eight gquestions.
Each question carries 2 marks.

11, TFind Lhé Fin I"‘if[-'tll‘.',. series for the fun&inn Fly=3x (-2 n<x<m.

i
12. Rliminate the function from 2= fL%]

13, .Form a ﬁaﬁiai_differen_tial equation by eliminating o and & from 2z = {ax + )2 + &.

14. Find the inte-gral eurves.of the equation oy = dy = de . show that they are circles.
: cy—bz az-er bx-ay

15. Ewvaluate 8 + /11 correctto 4 decimal places.

~ 18, Solve the equation x¥ — 9x + 1 = 0 for the root lying between 2 and 3, correct to three significant
digits. ; :

17. Find a real root of the equation fix) —x" — 322 + 5x — 10 using bisection method.

18. lé"ind the /23 correct to 4 decimal places by Newton's method.

19. Prove that order of an element ._in a finite group divides the order of the group.

20. Find all the subgroups of By,

21. Find the Drdef_ of __Bacﬂ element in 7, & 7.

| 22, Prove thle;t eVery subgr_i:nﬂ;‘i_] of & cyclic group is eyelic.

' I | (8 x2 =16

Part ©

Answer any six questions.
Each question carries 4 marks.

{ % i ARELE E-iprcss fix)os

23, A function F ()i bl wisth i the range (0, 27} by f(x] = : :
e i 2=, r<x<n
a Fourier geries in (0, 2x).

= .24.- Sqlve op + ;;rzq_ = nxy.



26,
27,

28,

29,

30.

31.

32.

a8,

34.

48,

3 : E 6122
Show that x* *—-% P, (x)+ gPﬂ {z).

Show that nP, (x) —xP', —P'
Hxpress J, (x) in terms of Jlx) and J,{x).

Using Newton-Raphson method, find correct to ﬂ:-ur decimals the: rmt hei.wc s,n ﬂ and 1 of the
equation x3 — 6x + 4 = 0. : e : :

Expand fix) = EI sin x as a Maclaurin series up to the term containing x* and mmputP thr \mh]e crf'
sin 34°.

Prove that an integer 2 in Z_ is a generator of &, if and only if ged (&, n) i

Define ¢:Z,, - %,, by $(x) =8z. Find the kernel of §.

{6 x 4 = 24}
Part D
Ansiver an:,; two guesiions,
Each question carries 16 marks.
(a) Find the Fourier sine serieg and cosine series of of f{x) =23 (0 < x < L),
: . ; _-ﬂ_ Blami e P | n

(b) Find the Fourier series of f{x)=—(-n<x<n). Deduce, 1—- 22 =4 2 4 A

2 4 9 16 2

(a) Solve (v? + 2% p — xyg = — zx.

. (b} Find the integrai surface of the (x —yiv?p + (v — ) x2g = (a2 + ¥B) 2 through the cuw(:__,fz =g

y=0.
{a) Using Newton-Raphsun method, find correct to qur decimnals the root nf‘ the equation

sinx = 1 +x° llies between -2 and —1.

(b} Find the root of the equation x® - 2x —5 = 0 by Regula-Falm methiod, when il i g;vm that-the:
root lies between 2 and 3. :

(a) BShow that the set of all complex numbcrs with usual addition am:l muimpimatmn f{l‘I‘TI]H a ficld. .
Is it a vector space over { 7 Justify. ; ;

(b} Obtain the multlplmatmn table for the cyelic aubgroup S, general,ed by the. permutatmn
o = (12 4) (3 5. Is this group isomorphic to 8,, : 4 :
: ."'(2 » 15 = 80y



