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Answer any SIX questions
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1. (a) Find the sum to infinity of the series 1 + h A
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(b) Prove that Ez - = “T:Id' ;
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(c) Prove that log (E?:i) =2 [211'4-1. + 3[zn]+ 1)? T 5f2n1+1‘.|5 i ] (7+5+5)
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. (a) Verify Cayley Hamilton theorem for the mairix A = (2 1 —1).
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(b) Find the rank of the malrix 8 = (2 3 4). (12+5)
3 & 7

. (a) Solve p* — 2py = 3y* where p = :‘E
(b) Show that {5x* + 3x“y* — 2xy”)dx + (2x*y — 3x*y* — 5y*)dy = 0 is an exact equation and

hence solve it. (7+10)

. (a)Solve ¥ = (x —a)p ~ p=.

(b) Solve (D — 4D + 3)y = e** + cos2x. (5+12)

. (a) Find the equation of the plane passing through the points (2,5, —3), (—2,—3,5) and (5, 3, —3).
(b) Prove that the lines ’T~_—+i1 = _v;ll} = 5;—1; 'T—:E = E%'i = ?:ff are coplanar. Find also their point of
intersection and the plane through them. (7+10)

. (a) Find the shortest distance between the lines ‘T—_f = ;? = 5':—2 : iI—] = f:—? = 51—3
(b) Find the equation of the sphere through the four points (2,3,1),(5,—1,2),(4,3,—1) and
(2,5,3). (7+10)

. (a) Show that the vector F = 3y*227 + 4x%z2] + 3x%y2k isisolenoidal.
(b) Verify the divergence theorem for F = 4xzi — v2] + yzik over the cube bounded by x = 0,x =
l,y=0y=1lz=0andz=1. (5+12)

. (a) Form the partial differential equation by eliminating the arbitrary constants in z = (x —a)* +
(y—b)*+1.

(b) Find the complete solution and singular integral of z = px + gy + p“q°.

(c) Solve z(x — y) = x°p — y*q. (5+5+7)

. (a) Find the Laplace transform of (i) sinh6t + 3e ™ + cos5t (ii) (¢ + 1)*
(b) Solve the equation y" + 4y" — 5y = 5 given that ¥(0) = 0,y'(0) = 2 using Laplace transform
(7+10)

m
10. (a) Evaluate (i) fj, x7 (1 — x)®dx (ii) [ sin”0 cos®0 d6.

L—Hix'—‘:ﬂ]

1,0=x=smw (7+10)

(b) Find the Fourier series of the function f(x) = {_
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