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All questions may be attempted but only marks obtained on the best five solutions will

count.

The use of an electronic calculator is not permitted in this examination.

A table of integrals is attached.

1.

(a) State the ‘Test for Extrema’ for a function f(z,y) of two variables that has
continuous second partial derivatives on a rectangular region Q.

(b) If f(z,y) = 22% — 8zy + 2y® + 8y, find the extrema of f.

(c)

If an open rectangular box is to have a fixed volume V, find what relative

dimensions will make the surface area a minimum.

Find 22 and %y“—’ for w = 3ue®, u = 2? + y* and v = %>

Show that f,, = fyz for f(z,y) = 2% + 22 — 3zy? — 345
Yy Y

The radius and altitude of a right circular cylinder are measured as 2 cm and
9 cm, respectively, with a possible error in measurement of plus or minus 0.02
cm. Use differentials to approximate the maximum error in the calculated

volume of the cylinder.

Find the real and imaginary parts of the following complex numbers.

9 —9i
3+ 3
(1+4)%
1—1

(i)
(i)

Evaluate the following integrals.

. 1
(i) /:c2—6x+5dx

(i) / 6\/%@
(iii) /1 | — 5|dz
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4. (a) Evaluate the following limits (without using L'Hépital’s Rule).
z+5

z+3

(ii) lim, o YEF=YT

(i) lim, o, Leose

(i) limz_ o

(b) (i) Differentiate f(z) = 2? from first principles.
(ii) Differentiate the following functions.
A. f(z)=Incos3
B. f(CL‘) — $2cos3x

5. (a) Let f be areal valued function on a closed interval [a, b]. State the Intermediate
Value Theorem and the Mean Value Theorem for f.

(b) Verify the Intermediate Value Theorem for f(z) = 5z% + 2 on [0, 1].

(c) For the function g(z) = z + 2 on [1,2] determine whether it satisfies the
hypotheses of the Mean Value Theorem on the interval [1,2]; and, if so, find
all numbers c in (1, 2) that satisfy the Mean Value Theorem.

6. (a) State the limit comparison test for the convergence of infinite series.

(b) Determine whether or not the following series converge or diverge, clearly stat-
ing any tests used.

(1) 201 sy
(i) 200 oy
(iii) > _no, cos 2t
(c) Find the following integrals.
(i) [zsinzdz
(i) J Edz

7. Suppose that the demand for z units of a commodity is found to be related to the
selling price of s pounds per unit by the equation 16s% + 5z — 30,000 = 0. Find the
demand function, the marginal demand function, the total revenue function, and
the marginal revenue function. Find the number of units and the price per unit
which will yield the maximum revenue.
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Table of Integrals

Basic Forms

’ udr = ur — [-l' du

" du
—=Injui+ C
Ju

cosudu =sinu+ C

, cscludu = —cotu + C
l cscucotudu = —cscu + C
' cotudu = Infsinu] + C

cscudu = Ilnjcscu — cot ! + C

du 1 u
{ . -=~-tan"'-+ C
a4+ u a a

du | u+ a
3 5 = —In T
Jat—~uw 2a ju-a
Hyperbolic Forms

J‘sinh udu = coshu + C

ftanh uvdu = Incoshu + C
fsech udu = tan”'fsinh u| + C
fsechz udu = tanhu + C

Jsech utanhudu = —sechu + C

|

(u’-‘du =——u"" '+ C, ng -]
J o+ |

' edui=¢"+C

' stiudu = —cosu + C
[s«ecz udu = tanu + C
fsecu tanudu = secu + C

ftan udu = Inisecu| + C

fsecadu = Injsecu + tanuy] + C

du . gt
———=smn"'-+ C
a

i \/az_ u

J‘ du 1. U c
——— = -sec '— ¢
u\/uz—az a a
du 1 u—a
] ,=—lﬂ + C
u- —a 2a u+a

fcosh udu = sinhu + C

J-cothudu = Inisinhul + C
fcsci’l udu = Inftanhdu| + C
fcschz udu = —cothu +'C

fcschucothudu = —~cschu+ C



