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Instructions for candidates
Attempt four questions in all. All questions carry equal marks.

1 i) Prove Euler;sEuler’s theorem for the function

z=(X+Yy) ‘z”(%), where YV is any arbitrary function.
i) Use L’Hopital’s rule to evaluate the following:

X_log(1+ i
W (b) limy[ (x — 1)tan(7x)]

2 1) Determine any local maxima or local minima of the function:

a) limx_>0

f(x,y,z) = x*+y? + z° subject to the constraint x + 2y — 4z =5,
i) If1=x(1-r*)", m=y(1-r)" n=z(1-r )", wherer’=x* +y* +2°,
then show that J(I, m,n) = (1-r*)%"?

3 i) Form partial differential equation by the elimination of the constants a and b from
(x=h)y?+(y-k)*+2* =c’.
ii) Use Charpit’s method to find the complete integral of z%( p?z® + q° ) = 1.
4 i) Solve D*— 2D + 4y = €” cosx.
ii) If y = sin(msin™x), then show that

(1- X®)yns2 = (2N + 1)Xyne1 + (N?— M)y, and find y,(0).
5 1) Find the sum of the series sum as n—oo,

n+1 n+2 n+3 1

+ + e
n?+12  n2422  n2432 n-

i) Prove Duplication formula. Use it to show that

B(m, n)* B(m+1/2,m+1/2):nm-121.4m:



6 i) Evaluate the following double integral:

[ (=2 =57 dydx,

Change the order of integration in the integral:

Vi
foa f\/% Vdxdy.
ii) Solve:

2 2 2 2N i 2 2 _9z _9z
x(z°=y")p +y(x —z)q—Z(y—x),wherep—axandq—ay;



