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Part A
Answer all questions.
Back question carries 1 mark,
Find the fundamental period of sin(2mx).

2. Write the Bessel function of first kind of order v.
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B 8

Write a parametric equation of the sphere 22 + 3% + 22 = a2

Write the partial differential equation representing x” + y* +{z—c}2 ~a?, where o and ¢ are
arbitrary constants,
Write the Lagrange’s partial differential eequation,
Round off 1.6583 to four significant figores.
If ,_-3v" _gv.Find the percentage error in z at v = 1, if the error in V is 0.05.
Find the order of the subgroup of Z, generated by 3.
How many homomorphisms are there of Z onto Z.
Give a basis for Q{J?) over .
10 % 1=10)
Part B

Answer any eight questions.
Each guestion carries 2 marks.

Sketch the graph of

xr if-m<zx<0

a—xif D<x<xn
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Solve the equation ' y =0 by the method of power series.

Eliminate the constants a and b from the equation gx® + by* 4 2% = 1.

Show that the direction cosines of the tangent of the point (x, ¥, 2} to the conic

ax® +by® +¢2” =1, x+ y+2z=1 are proportional to (by —e2, ez~ ax,ax - by).

Eliminate the arbitrary funection from the equation 2 =x}'+f[x2 +J’2)

Evaluate g _ /5, /5 + /7 to 4 significant digits and find its absolute and relative errors.
Find a real root of the equation f(x)= x° —x+1=0 by bisection method.

Evaluate (1) using Taylor's series for f(x)= 2 8 L Bx—10.

Evaluate 324 (correct to 4 decimal places) by Newton’s iteration method.

Prove that every cvelic group is abelian.

Prove that intersection of subspaces of a vector space V over F is again a subspace of V.
Consider the matrix ring M,(Z,). Find the order of the ring and list all units in the ring.

(8 % 2= 16)

Part C

Answer any six questions.
Each question carries 4 marks.

“1if0<cxcx/2

Find the Fourier series for the function f{x]_—.{ﬂ el o
,if wf2<x<2n

i 1
Find a salution of [ﬂz = -’CR)_‘H 22y +12y=0,a = 0.
Find the integral curves of

dx _ dy - dz
x(y-2) ylz-z) z{x-3)

Find the general ini_;ugral of the linear partial differential equation z(xp— yg)= },E —g*
Find the Fourier cosin series as well as the Fourier sine series of p(x)=n-2,0<x<n,

Use method of false position to obtain a root correct to 3-decimal placesof 3 _ . _1-q.

The Maclaurin expansion of sin x is given by sinx= gutlies

Use the series to compute the value of sin 25% with an accuracy of 0.001,

.., where x is in radians.
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30. Bhow that a subgroup of a cyelic group is cyclic,
31, Show that a group homomorphism §:G — G is & one-to-one map if and only if kerd = lel.
(6= 4=24)
Part D
Answer any lwo guestions.
Each gquestion carries 15 marfks.

32.(a) Solve by the method of power series y '+ gy =0.
{b) Find the Fourier series for the function ;

1, —I<x<Qp=2L=2
-1, 0=zx<=1

CR

{¢) Find the Fourier series for :

Flaye ‘x  if D<x<hn
Cm—xifr<x<2n
d3.(a) Bolve the eguation :

a dx 3 b dy - cdz
(b-e)yz (c=a)2x (a-b)xy-

(b) Find the general integral of y°p - xyg = x(z-2y).
{¢) Find the partial differential equation of all spheres whose centres lie on the z-axis.

34.(a) Use Newton-Raphson method to obtain a root of 49 8.2 _g—¢ correct to three decimal
places.

(b} Use guotient difference method to obtain the approximate roots of % _ 32 _9:41=0.

35.(a) Show that the set of all complex numbers with usual addition and multiplication is a field.
(b) Give the multiplication table for the cyclic subgroup of 8; generated by :

128458
P"[24513}

I= this group isomorphic to 5,.
(2= 15 = 30}




