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I. Answer any Five questions. (5 x 2 = 10 marks)

. Is S = {(x,y)|z +y + 1 = 0} a subspace of R?? Justify.

. Is A={(1,0,1),(1,1,1),(0,1,0)} a basis of R? ? Justify.

. IsT: R? — R? given by T'(z,y) = (—y, 27) a linear transformation? Justify.
. Find the arc element in the cylindrical polar coordinates.

. Find the scale factors of sherical polar coordinates.

. Form the partial differential equation by eliminating the arbitrary constants a, b from the equation

22 +y* + (2 — b)? = a®.

. Solve ¢ = e~ #/2)

. Solve dz = dy = dz .
y—z z—z T—Y
II. Answer any THREE questions. (3 x 6 = 18 marks)
. Prove that the union of two subspaces of a vector space V' over a field I is a subspace of V' if and only

if one of the subspace is contained in the other.

Find the basis and dimension of the subspace spanned by the vectors (2,4,2), (1,—1,0),(1,2,1) and
(0,3,1) in R3.

1 2
Given the matrix A = 0 1], find the linear transformation 7 : R? —» R3 relative to the bases
-1 3

B; ={(1,-1),(-1,1)} and By = {(1,1,1),(1,—-1,1),(0,0,1)}.

State and Prove Rank Nullity theorem.
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III. Answer any SEVEN questions. (7 x 6 =42 marks)

Check for the integrability of the following Differential equation and if integrable, solve it.
zdx + zdy + [2(z + y) + sinz]dz = 0

Solve p+gq=z+y+=2

(a) Solve: z = pq
(b) Solve : p — q =sinx 4 cosy

Using Charpit’s method, solve ¢ = (z + px)?
Solve [D? —3DD' +2D"]z = xcosy
A tightly stretched string with fixed end points x = 0 and = = 2 is initially in the the position given by

(2,0) = x, 0<x<1
W= 22, 1<a<2

If it is released from rest from this position, find the displacement u(z, t).
Show that the spherical polar coordinates system is an orthogonal coordinate system.

Express the base vectors of the spherical polar coordinate system, €,, €y and €4 in terms of the base
vectors of the cylindrical polar coordinate system, €,, €4 and & and hence derive the expressions for
€p, €4 and k in terms of €,, €y and €.

Express yzi — 2z + xyl;: in cylindrical polar coordinates.



