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QUESTION ONE (30 MARKS)

a) Use the 1% principles to determine g—i- given that z = xy? — 2yx? — 3y°

(4 mks)
b) Given that f(x,¥) = xy — 2x is the production function of a certain firm. Maximize
the this function subject to budget constraint x + 3y = —4 (5 mks)
¢) Find the radius and interval of convergence of the series
o (O"Mx=3)"
e (5 mks)

n3nti
d) Find the volume in the 1% octant between the planes z = 0, and z =x + 2y — 4

And inside the cylinder x? + y? = 36 (5 mks)
¢) An open cylinder has a surface area of 122.34 cm? Find the radius and the
height that will yield maximum volume (6 mks)

f) Verify that the Taylor series expansion for the function f(x) = cosx about
"™
(2n)!
f(x) = 2xcosx (5 mks)

% = 07 pose = Yo hence find the Maclaurin series for

QUESTION TWO (20 MARKS)

a)1fv=&y/05x5105ys§mmosZsﬂ

evaluate [[f,, 3xcosysinzdV

(3 mks)
b) Letz =e 3*secy and x = s?t? —4s andy = 2t° — s find
) dz
(i) = (4 mks)
s 0z
(i) T (3 mks)
¢) Consider the series 1 + = \F i «/_ +—= f Foeeee using the integral test,
determine whether the series converges or diverges (5 mks)

d) Find the volume of the solid bounded by the graphs of z = 4 — e
y+z=2y=0,andz=0 (5 mks)




QUESTION THREE (20 MARKS)

s ’ 1 . .
a) Consider the series Eﬁﬂgg use ratio theorem to show that the series

converges

b) Find the area of the portion of the cone x? + z? = 3y? lying above
the yz-plane and inside the cylinder x* + z% = 2z
¢) Given that z is a differentiable function near each (x,y) for
xz% + x% = 4y — e ?Ysin2z find
dz

dz
— and =
dx d dy

(x=3)"
n

d) For what values does the series converge Z?le

QUESTION FOUR (20 MARKS)

a) Let f(x,y,2) = xtan(yz) — ';sz + 31In(xyz). Find

() frx
(i) fayz
: y—x2
b) Evaluate lim =
: (x.3)~(2.2) VE=V¥
¢) A particle moves in a circular motion such that its position is given by
x = 2sint and y = cos3t forany timet. A force of magnitude

fle.y) = %xz — 4y? — xy is exerted on the particle at a point (x, ).
Find an expression for the rate of change of magnitude of the force
exerted by the particle with respect to time whent =1

(3 mks)

(6 mks)

(6 mks)

(5 mks)

(3 mks)
(2 mks)

(4 mks)

(5 mks)

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

f(x,y,2) = x — y* — 4xy — 2xz + 52°
QUESTION FIVE (20 MARKS)

a) Use the Lagrange multipliers to find the local extrema of the function
f(x,y) = x3 — 2y? Subjectto x? +y* =4
b) Locate and classify all critical points of
f(x,y,2) = x — 4xy — y* + 5z* — 2yz
(-1)**1 (k+1)!

¢) Investigate the convergence of Y. e

(6 mks)

(7 mks)

(7 mks)

(6 mks)



