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QUESTION ONE (30 MARKS) \

a) Define the following terms
(1) Local maximum point
(i) Critical point
(iii)  Saddle point

b) Find the domain and range for the function f(x, y) = ==

Iz‘—y

¢) The production function is givenby f(x,y) = 2xy + x* maximize the this function

subject to budget constraint x — 2y =16

d) Find the volume in the 1 octant between the planes z = 0,and z = 2x +
and inside the cylinder x2 4+ y2 — 9 =

(-5)2k€2k

¢) Investigate the convergence of Z;:O:O o

(2 mks)
(2 mks)
(2 mks)

(2 mks)

(5 mks)
3y—-5
(5 mks)

(5 mks)

f) Locate any relative extreme points and determine their nature for the function

flayz) = 3x2+5y2+22—16x+15y—4z-— 10

QUESTION TWO (20 MARKS)

(7 mks)

a) Use the 1% principles to determine % given that f(x,y) = 6xy — 2x%y? — y3

b) Let f(x,y,2) = xIn(xz) — e** + 3sin (xyz). Find .
(@) fry
() fim

¢) Evaluate forr Ig fos " 2sinzcosydxdydz
d) Verify that the Tailor series expansion for the function f(x) = sinx about
& (_1)n(x)2n+1

n=0" (2n+D)] hence find the Maclaurin series for

Xx=0issinx=Y

f(x) = 3xsinx

QUESTION THREE (20 MARKS)

2.
Evaluat lim X2
a) Evaluate (3)2.2) Vi

b) Suppose z is a differentiable function near each (x,y) for the equation

xcosy — 4y*z +In (xyz) = 6 find %

¢) Anopen cylinder has a volume of 112.32 cm? Find the radius and the
height that will yield maximum surface area

d) Use the Lagrange multipliers to find the local extrema of the function
fCry) = x° +3y? Subjectto x%+y% = 16

(4 mks)

(2 mks)
(3 mks)

(5 mks)

(6 mks)

(4 mks)

(3mks)

(6 mks)

(7 mks)



QUESTION FOUR (20 MARKS) i

a) If R= {x,y /1<x<2and 0<y< 3} evaluate[[, (26x%y +y — 8x)dA

(3 mks)
b) Letz = e 3*siny and x = 2st> — 3t and y = t3 — 35 find
0z dz
o and = (7 mks)
¢) Find the volume of the solid bounded by the graphs of z = 4 — y?,
X—z=3x=0,andz=0 (5 mks)
; ; 1 . ;
d) Consider the series S, = = using the integral test,
determine whether the series converges or diverges (5 mks)
QUESTION FIVE (20 MARKS)
: . ) (—4)"{_16',{ 4 i
a) Consider the series }}, _, o use ratio theorem to show that the series
diverges (5 mks)

b) Find the radius and interval of convergence of the series

o (=3)F(x=5)k
z:k=1 k2k—1 (5 mks)
¢) Locate and classify all critical points of
Fxy, x5, x3) = 4x5 + 12x1x3 — 4x3 — 2x% — 12x3 + 2 (10 mks)



