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Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
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1. Answer the following questions : dfw | 2 x10
(a) Provethatif Ais a non-singular sqyarg matrix, they A is also nonsingular.
(b) Verify the following matrix is symrriye\»_ icor skew?jrrnr}\etric
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(c) Show thatthe matrix {O J is unitary.

(d) Define Hermitian, Skew-Hermitian, orthogonal, unitary matrices.
(e) Find the projection of a=(1, 4, 2)over b = (3, 2, 1).

(f) Define directional derivative of a vector field.

(g) Define exactness of an integral.

(h) State Gauss divergence theorem.

( What is a half range series ?

)
(j)) Write the formula for Fourier series expansion of any function of period
2l. |
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(b)

Solve the system of equations using Gauss elimination method 5
3x, + 2%, ¥TX,=4
3X, +4x, +x, =7
2x, +3X, + X3 =5

Find a basis of the eigen vectors and diagonalize the following matrix: 5
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Prove that every square matrix can be expressed as sum of a symmetric
and skew symmetric matrix. 5
Find the type of conic sectlon;@(esaitec\y the following quadratic form
7x2 + 6xy +7y? = 200. . \ 5
Find the angle between t rfaces x +\§{A} 8and 2x+y—z=3.
Iff(x,y,z)=x%+y? -2, ca culate curl (gradf)
Find the scalar potential of a\vebtor feld is gwen by
= (2 + xy?) i+ (Cy + Y3
Find dlrectlonal derivative of f = xy - 3xyz at (1, 2, 2) in the direction of
normal to the surface x?+ y?—z?=1at (1, 1, 1). 5
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Find the integral J'f.dr where f = ( 2z, x, —y), r = (cost, sint, 2t) from

(1,0,0) to (1, 0, 4n). 5
Find the surface integral HF.ndA, where F=[x—-2z, y—-Xx,z-Vy],
S:r=[ucosv,usinvu], 0<u<3 0<v<2m 5

Determine whether the line integral
J‘ 2xyz*dx + (xzz2 + ZCOS yz) dy + (2x2 YZ + y COS yz) dz is independent of

the path of integration. If so, then evaluate it from (1, 0, 1) to (0, n/2,1). 5
Verify Stokes theorem for a vector field defined by F= (x2 —y?)| +2xyj in the
rectangular region in the xy-plane bounded by the linesx=0,x=a,y =0,

y = b. 5
Find the Fourier series expansion of f(x) = nsintx, 0 <x < 1. 5
Find the Fourier cosine series expansion of f(x) = x, 0 < x < 1 and
fx)=m—X%x, T<X<2T. 5
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