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Dear student

You have completed the assignments for the course and all that is left to pass this module is the
examination. It is now time to start your revision for the examination. You will shortly be receiving a
tutorial letter containing the discussion class problems and solutions, a previous examination paper as
well as some information on the examination. Try to work through all the assignments (first and second
semester), evaluation exercises, the discussion class problems and the previous examination paper when
you prepare for the examination. The questions in the Oct/Nov examination paper are similar to the
problems in the above mentioned. You are also welcome to try the first semester’s assignments. The
slides of the discussion classes are available on myUnisa, under the section “Announcements”.
Remember, practice makes perfect! The more examples you work through the more you will be able to
recognise a problem and know how to solve it.

Please contact me if you need any help. My contact details and contact hours are as follows:

08:00 to 13:30 (Mondays to Fridays) (appointments and telephone)
13:30 to 16:00 (Mondays to Thursdays) (telephone only)

Office: Hazelwood Campus, Room 4-37, Unisa
Tel : +27 12 433 4602
E-mail: mabemgv@unisa.ac.za

Lastly, I wish you everything of the best with your preparation for the examination.
Victoria Mabe-Madisa
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ASSIGNMENT 3: SOLUTIONS
Question 1

The point (x ; y) where the quadratic function has a minimum or maximum, is also called the extreme
value or the turning point or vertex of a function. There are different ways that you can determine the
coordinates of the maximum, minimum etc. of a quadratic function.

Method 1:
The x-coordinate of the turning point, vertex or extreme point can be calculated by using the formula

-b
x:_
2a

with a, b, and ¢ the coefficients in the standard quadratic function y = ax*+ bx + c.

The function y = x° — 2x + 3 is given. Comparing it with the standard quadratic function
y=ax"+ bx+ ¢, we can conclude that a = 1, b =—2 and ¢ = 3 for the given function. Therefore the x-value
of the extreme point is

To calculate the y-value of the extreme point we substitute the calculated x-value into the given equation
namely y = x* — 2x + 3 and calculate y. Therefore

y=x"—2x+3
=(1)> -2(1) +3
=1-2+3
=2
The coordinates of the extreme point are (1; 2).

Method 2:
You can also make use of the method of differentiation, as discussed in Chapter 6, to deter-mine the
maximum or minimum value of a function. The maximum or minimum value of a function is the point

. . . d
where the differentiated function is equal to zero or ay= 0. Now the

functiony = x> —2x +3 or f(x) = x —2x +3 was given.



Differentiating the function f{x), using the basic rule of differentiation namely %x” =nx"" with n 20,

we get
f(x)=x>-2x+3
if(x) =2)x*" =2x"" +0
dx
d 0
—f(x)=2x—-2x
dxf (%)
d
—f(x)=2x-2
dxf (%)
But the maximum or minimum occurs When§= 0. Thus
x

%f(x):2x—2 =0

2x-=2=0
2x=2
x=1

To calculate the y-value of the extreme point, we substitute the calculated x-value into the given equation
y =x’ = 2x + 3. Therefore

y=x"—2x+3
=12 =2(1) +3
=1-2+43
=2

The coordinates of the vertex are (1; 2).
[Option 2]

Question 2

Breakeven is when profit is equal to 0. Now given the profit function as a quadratic function
y =-x*+ 6x — 5. Thus you have to solve y = —x* + 6x — 5 = 0. This means that you have to determine the x
values for which the function is equal to zero. Meaning the x-intercepts of the function or also called the
roots or solutions of the quadratic function.

The roots or solutions of a function can be found where the function, if drawn, intersects the x-axis. We
therefore need to determine the value of x at the point(s) where the graph of the function intersects the x-
axis, in other words where the function value is zero: y = 0. Now given is the function —x* + 6x — 5= 0.

We make use of the quadratic formula
. -b ++/p* —4ac

2a

with a, b, and c the values of the coefficients in the equation ax*+ bx + ¢ = 0 to determine the roots of a
quadratic function. Comparing the given equation —x” + 6x — 5= 0 with the general form ax*+ bx + ¢ =0,
we conclude that a =—1, b= 6 and ¢ =—5. Substituting a, b and c into the quadratic formula gives

4
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2 (O £4(6)° - 4(-1)(5)

2(=1)
o= -6x+/36-20
-2
6416
=2
_ —61./47
-2
_—6zx4
x_
-2
-6+4 -6 -4
x= or  —
-2 -2
-2 -10
X = — or .,
-2 -2
x=1 or 5.

Breakeven point for the company is when they manufacture 1 or 5 items.

[Option 2]
Question 3
Simplify the following expression
2
4i_4 =(\/4x2 X«/y“) sinceib =a”
\} v a
1 ! 1
=(4x*)2 xy*)’  since va =a?
1
=(42xxy*) since (a")* =a"™
I
=2xy® since a’=+a
[Option 4]

Question 4

We need determine the value of the expression:

O
82| 1234
410
1n(1234] Inb
= logab=n—
In20 Ina
:ln410—ln1234 ln(gjﬂna—lnb
In20 b

=-0,3678 Using your calculator, rounded to 4 decimal places



Or alternatively

log. | 10
50| 1234
In 0,33225 Inb
= log, b=—
In20 Ina
:—ln0,33225 n| < |=Ina-Inb
In 20 b
=-0,3678 Using your calculator, rounded to 4 decimal places
. 410 ). . .
The value of the expression log,, [mj is approximately equal to —0,3678. [Option 4]

Question 5

We need to determine the number of years after which the investment is equal to R4 000. Thus we need to
determine ¢. Substituting the value of P =4 000 into the equation:

6 000
1+29e™%
4000=_8000
1+29e™
4000 _ 1
6000 1+29¢™*
2. U
3 1+29e™%
1+29¢% =3
2
29¢04 =3 =1
2 2
—0.4r — l XL
2 29
In(e™*) = ln(%) take In on both sides
—0,4¢1ne =ln(L) Ina’ =blna
58
In( )
= 38 since Ine =1
-0,4
t=10,15110753 using your calculator, rounded to 8 decimal places
t =10,15 years rounded to two decimal places

[Option 1]
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Question 6

n+l

+cwhen n#-1. But

. . . . . X
To integrate the function, we use the basic rule of integration namely _[x” = "
n+

we first need to simplify the expression x’ [1 +L2) before we can use the rule. Therefore
X

Ix3(l+%) dx

X
3
= [ +;“—2) dx

=J.(x3 +x') dx

[Option 3]
Question 7

To determine the definite integral we first use the basic rule of integration to integrate the function and
then substitute the given values between which we must integrate (2 and 0 in this case) into the integrated

function and subtract these two values, that is F(x) izz =F(a)-F():

:Jj(xz —3x0)dx Because x’ =1.

Next, we substitute the values of 0 and 2 into the integrated function and subtract the two function values:

{?—3(2)} {% —3(0)} :E - } -0
8

[Option 1]



Question 8

First we simplify the expression. Therefore

1
xz+—2 = X’ +x
X

2 since L =b°
b(?

Next we differentiate the simplified expression, using the basic rule of differentiation
namelyix” =nx"" when n#20,
dx
d 2 -2
—(x " +x
& ( )
d ,.,d
=— @) +—(x
& (x) dx( )
=2x" ' =2x7"

=2x'=2x7°

[Option 3]

Question 9

The point (x ; y) where the quadratic function has a minimum or maximum, is also called the extreme
value or the turning point or vertex of a function.

We make use of the method of differentiation, as discussed in Chapter 6, to deter-mine the maximum or
minimum value of a function.

The maximum or minimum value of a function is the point where the differentiated function is equal to

Zero or %= 0. Now the function y = —x’+9x*—24x+26 or f(x) = —x’+9x’—24x +26 was given .

. _y : . . : L d 0
Differentiating the function f{x), using the basic rule of differentiation namely ax” =nx"" with n 20,

we get
f(x)=—x"+9x—24x +26

% F(x) = (B +(2)9x° —24x"" +0

d
— f(x)=-3x* +18x —24x°
dxf( )

d >
— f(x)=-3x" +18x —24
dxf( )
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Y _ 0. Thus

But the maximum or minimum occurs when
X
d >
— f(x)=-3x" +18x 24 =0
dx

-3x* +18x —24 =0
We therefore need to determine the value of x in the point where the function is equal to zero:
y=0 or —-3x* +18x —24=0.

We make use of the quadratic formula
— —-b ++/p> —4ac
2a

with a, b, and ¢ the values of the coefficients in the function 0 = ax®+ bx + ¢, to determine the roots.
Comparing the given equation —3x” +18x —24= 0 with the general form ax’+ bx + ¢ = 0, we conclude that

a=-3,b=18 and c =—24. Substituting g, b and ¢ into the formula gives

_—18£,J(18)° - 4(-3)(-24)
x_
2(-3)
_-18+4/324-288
-6
_ -18%.36
6
-18+ /6>
-6
~18+6
x_
-6
~18+6 -18 -6
= or
-6 -6
-12 -24
or _—
-6

or

The values of x for which the function —x*+9x*—24x + 26 has a minimum or maximum value are 2 and 4.
[Option 3]



Question 10

The total cost function 7C is given. We need to determine the marginal cost if Q = 10. First we need to

determine the marginal cost function. The marginal cost function MC is

MC=dTC

do
MC :%(zg ~Q* +800Q +150)

MC =(2x3)Q* =20 +80 +0
MC =60 -20 +80

Now to determine the marginal cost if Q = 10:

MC(10) = 6(10)> —2(10) +80
=600 -20 +80
= 660.

The marginal cost is equal to 660 when Q equals 10.

10

[Option 3]



