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Instruction: Answer Question One and Any Other 4 Questions

1a) Let f be a function defined by f(x,y) = (x? + y, xy)

Find 1) f(2,-3) ii) f(3,2) iii) f(=2,3) iv) f(—2,—-3) (8 marks)
3x2%y
b) Evaluate i) “m;*; ryes (3 %2 marks)
i) limx—co —2— (3 % marks)
y—-3 x3+4y3
) Ifu = (1 - 2xy + y?)~%/2 prove that x‘;—z — yg—;‘ = y2y3 (7 marks)
2a)If x =rcos@ and y = rsin 6, then evaluate aE Z; (6 marks)
b) 1) State the Clairaut’s Theorem (2 marks)
ii) Hence, verify the theorem with F(x,y) = y2e?* + cos 2y (4 marks)
3) a) Define total derivative of the function F(x,y,2, ..,u) (3 marks)
b) Find the value of the Jacobian 2 (—9) where u = x2 — y?, v = 2x and
X =rcosf,y =rsin6. (9 marks)
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4a) Find fi, fiy» fyxr fyy OF the following:

i)  f=2x3—xy?—y* 3marks

i) f=3e™ —ycosx 3marks

b) Letz = f(x,y) where x = e“*cosv, y = e"sin v show that
yg—i+x2—i= eZ”Z—; 6marks

5) Find Z—i and Z—; for each of the following implicit functions:
i)  z%2—2x%yz3 =3x3—y? 6 marks
i)  ycos(4xz) = 2z3 — x? sin(2xy) 6 marks

6 a) Compute a second order Taylor Series expansion around the origin of the function
flx,y) =e*log(1+y) 3 marks
(b) State the (i) necessary and (ii) sufficient conditions for a maxima or minima of the

function z = f(x,y)
5marks

¢) Hence find the maxima and minima of the function z = 2x2 + xy — y? +y
4 marks
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