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Question One (Compulsory)

a) State THREE conditions that a function f(x, y) must satisfy for it to be continuous at the point

(X0, Yo0). (3 marks)
.y ou
u=zsm->, x=3r’+2s,y=4r-2s z=2r>-3s’ or
b) If where find (3 marks)
F =x’yz’ e=e™", y=sinu+1, z=u-cosu
¢) Find the directional derivative of along the curve at the
point where u =0 (7 marks)

d) A beam of very low weight, uniform cross-section and length 1, simply supported at both ends carries
a concentrated load W at the centre. It is known that the deflection at the centre is given by:
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where E is Young’s modulus and I is a moment of inertia. E is a constant but the following small

€ €
percentage increases occur 2 inWinland5 inI. Show that the error in y is then negligible.
(5 marks)
JJF nds - A A A
; F =4xzi-y® j+ yzk
e) Using divergence theorem, evaluate where and s the surface bounded
byx=0,x=1y=0,y=1z=0,z=1 (5 marks)

(§x2y cos X + 2xysin x — y’e* )dx + (x2 sin x — 2yexdy])

f) Evaluate along the hypocycloid
B 1y =

(3 marks)
curlgradg =0
g) Prove that (4 marks)
Question Two
x> +y*+z°
a) Find the maximum and minimum value of subject to the constraint conditions:
Xy,
4 5 25
andz=x+y (14 marks)
2 2 2
X_Z + y_ — Z_ =1
a’> b> ¢
b) Sketch and name the surface in 3 dimensional space represented by
(6 marks)
Question Three
a) Find the equations for the:
(i) Tangent line
3X°y+y’z=-2, 2xz—x’y=3
(ii) Normal plane to the curve at the point (1, -1, 1)
(11 marks)
x’y+3y—2
b) Expand in powersof x—l and y + 2 (9 marks)
(1 mark)
Question Four
J.Aln|sin x|dx = —zln 2
0 2
a) Prove that (10 marks)

z=1z(x,y), x=rcosf,y=rsn@
b) If , express:
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azY (oY
_— + _—
ox dy
in polar coordinates (10 marks)

Question Five

A=3yi—xzj+yz° k

a) Verify Stoke’s theorem for where S is the surface of the paraboloid
2z=x>+y’
bounded by z = 2 with the circle C as its boundary (14 marks)
f(x)=cosax, —w<x<nm a#0, £1, +2, +£3
b) Find a Fourier series for where (6 marks)
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