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1 Introdu
tion and wel
ome

It is a pleasure to wel
ome you to this module, Quantitative Modelling 1.

We hope that you will �nd this module interesting and enjoyable and that you will 
omplete it su

essfully.

This is a fully online module. You therefore need to go online to see your study material and read about

the module. The myUnisa website is at http://my.unisa.a
.za/ where you need to login with your student

number and password. If you do not have a password yet, go to Claim UNISA login (at the left) to register.

On
e logged in, you will see the module site DSC1520-17-S1 or DSC1520-17-S2 at the top, depending on the

semester you are registered for. If you don't see it, 
he
k under More Sites.

This tutorial letter (Tutorial letter 101) and the online study guide (MO001) are supplied in printed format

so you 
an study from it even when you 
annot go online.

2 Le
turer and 
onta
t details

You are wel
ome to 
onta
t your le
turer(s), the Department of De
ision S
ien
es or the university when

you en
ounter study related problems during the semester.

Provide your student number and module 
ode whenever you 
onta
t us.

2.1 Le
turer

You will �nd the name of the le
turer responsible for this module on the DSC1520 site on myUnisa. We

suggest that you write the name and 
onta
t details of the le
turer in the spa
e below so it will be available

whenever you need to 
onta
t him/her.

Your le
turer will assist you with problems you may have with the study material (not administrative

matters). You may 
onta
t him/her by means of e-mail, telephone or fax. You may also visit him/her at

the o�
e, but only by appointment.

2.2 Department

You 
an rea
h the Department of De
ision S
ien
es in one of the following ways:

E-mail: qm�unisa.a
.za

Tel: 012 433-4684

Fax: 012 429-4898
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2.3 University

We assume that you are a
quainted with the 
ontents of the bro
hure my Studies � Unisa. This helpful

do
ument is available on the myUnisa homepage � simply 
li
k on Undergraduate & honours. You may


onsult the online version here or open the printable PDF version at the bottom of the list on the left.

Consult this bro
hure if you need to 
onta
t the university about matters not related to the 
ontent of this

module.

3 Student support system

Consult my Studies � Unisa for information on the various student support systems and servi
es available

at Unisa. For example, student 
ounselling, tutorial 
lasses and language support.

Unisa also provides student support through e-tutors and fa
e-to-fa
e tutors. These tutors are quali�ed

experts in the subje
ts for whi
h they have been appointed.

3.1 E-tutors

E-tutoring entails the delivery of tea
hing and learning online via the internet. The e-tutors for DSC1520

undertake to support students in their groups to be su

essful in this module.

Students are grouped to e-tutors after the registration pro
ess has ended. You will re
eive a myLife e-mail

noti�
ation when you have been allo
ated to an e-tutor. You 
an 
onta
t and 
ommuni
ate with your e-

tutor through the e-tutor site on myUnisa named DSC1520-17-S1-E1 or DSC1520-17-S1-E2 (semester 1) or

DSC1520-17-S2-E1 or DSC1520-17-S2-E2 (semester 2).

3.2 Fa
e-to-fa
e tutors

For fa
e-to-fa
e 
onta
t sessions with a tutor, you need to go to the Unisa Regional Learning Centre (RLC)

nearest to you to enrol. In su
h fa
e-to-fa
e sessions students meet with their tutors in a 
lassroom setup at

the RLCs.

The RLC will supply you with the dates and times of the sessions for the modules you have enrolled for.

Note that tutor 
lasses are not presented at all RLCs, sin
e there must be a 
ertain minimum number of

students enrolled at an RLC for a fa
e-to-fa
e tutor to be appointed there.

4 Online servi
es

This module is presented fully online and you need to have a

ess to a 
omputer that is linked to the internet.

If you do not have your own 
omputer with internet a

ess, 
onsult my Studies � Unisa for guidelines on

how and where to get a

ess. (Under Prepare for your study su

ess, go to Conne
t online.)

As a registered Unisa student you have free a

ess to myUnisa (Unisa's online 
ampus) and you re
eive a

free myLife email address.
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4.1 myUnisa

myUnisa is a platform where you 
an 
ommuni
ate ele
troni
ally with your le
turers, other students and the

administrative departments of Unisa.

This is also where you will submit assignments, view results, join online dis
ussion forums, et
.

4.2 myLife

Announ
ements, marked assignments and other forms of 
ommuni
ation from Unisa will be sent to your

myLife e-mail address.

If you regularly use another e-mail a

ount, we suggest that you 
on�gure your myLife a

ount to forward

e-mails to this a

ount.

5 Study material

The study material for this module 
onsists of the following:

1. The pres
ribed book, Essential Mathemati
s for E
onomi
s and Business by Teresa Bradley,

John Wiley and Sons Publishing, Fourth Edition, 2013.

2. Tutorial letter 101, 2017 (this tutorial letter).

3. A module online study guide, MO001, intended to guide you through the textbook.

4. Additional tutorial letters that will be posted on myUnisa (under Additional Resour
es) during the

semester.

Important:

The textbook is the basis of the study material for this module.

Pur
hase the textbook as soon as possible.

It is not possible to pass this module without the textbook.

5.1 Printed study material

Printed 
opies of Tutorial letter 101 and MO001 will be sent to all students.

These are exa
tly the same as the ele
troni
 versions available on myUnisa. If you haven't re
eived the

printed version, please do not waste valuable time by waiting for it to arrive before starting with your

studies. Download it from myUnisa and print it for yourself.

5.2 Where to buy the textbook

To �nd out where you 
an buy the textbook, 
onsult the list of booksellers and their addresses that is

available on the myUnisa homepage under O�
ial Booksellers.

If you 
annot obtain the textbook from these booksellers, please 
onta
t the Pro
essing Se
tion at the library

as soon as possible by sending an e-mail to vospres
�unisa.a
.za.
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6 Overview of module

6.1 Purpose and out
omes

The purpose, spe
i�
 out
omes and assessment 
riteria of this module are available on myUnisa, under

Additional resour
es.

6.2 Syllabus

The study material is subdivided into �ve study units, namely

Study unit Topi


1 Linear fun
tions

2 Simultaneous linear fun
tions

3 Nonlinear fun
tions

4 Di�erentiation

5 Integration

Details regarding the 
ontents of ea
h study unit 
an be found in the table of 
ontents of MO001.

7 Cal
ulator

You may use any (programmable) s
ienti�
 or �nan
ial po
ket 
al
ulator for this module. Although we say

�programmable�, you will not need the programmable features of su
h a 
al
ulator in this module.

8 Study approa
h

8.1 Study time

A semester is quite short and it is essential that you plan your study program 
arefully. Use the assignment

due dates as a guideline to manage your time in su
h a way that you master the study material, submit the

assignments on time and have enough time to prepare for the examination.

You will have to work 
onsistently throughout the semester if you

wish to be su

essful in this module.

8.2 Study method

We suggest that you approa
h the study material as follows:

⊲ Work through ea
h study unit in the study guide (MO001) together with the textbook.

⊲ Follow the instru
tions 
arefully and do the a
tivities on your own (with pen on paper).

⊲ Conta
t your le
turer (or e-tutor) if you need help with the study material, preferably before you 
arry

on with a new study unit.
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9 Assessment

This module is assessed by means of three 
ompulsory assignments (formative assessment) and a written

examination (summative assessment).

9.1 Compulsory assignments

To bene�t fully from our formative tuition and assessment, you should 
omplete and submit the three


ompulsory assignments before or on the due dates. Assignments 01 and 03 
onsist of multiple-
hoi
e

questions (MCQ) and Assignment 02 is a written assignment.

9.2 Examination

To gain admission to the examination, you must submit the 
ompulsory assignments before or on the due

dates.

The examination at the end of the semester will 
onsist of a two hour MCQ paper.

9.3 Semester and examination marks

The assignments all 
ount towards your semester mark, whi
h 
ontributes 20% to your �nal mark for the

module. Assignments 01 and 03 (MCQ) ea
h 
ontributes 30% to the semester mark, while Assignment 02

(written) 
ontributes 40%.

The written examination 
ontributes 80% to the �nal mark. A subminimum of 40% applies to the examina-

tion. This means that your year mark will not be taken into a

ount if your examination mark is less than

40%. In this 
ase your examination mark will also be your �nal mark.

9.4 Assignment due dates and unique numbers

The assignment due dates and unique numbers for the �rst and se
ond semesters are as follows:

Assign- Dates and unique numbers

ment Type First semester Se
ond semester Weight

01 MCQ 6 Mar
h 2017 655837 18 August 2017 850358 30%

02 Written 31 Mar
h 2017 633730 8 September 2017 839167 40%

03 MCQ 21 April 2017 713047 6 O
tober 2017 747781 30%

9.5 Submission of assignments

You must submit all assignments ele
troni
ally through myUnisa. See my Studies � Unisa for instru
tions

to submit MCQ assignments.

To submit a written assignment ele
troni
ally, you 
an either write it by hand and s
an it in PDF format,

or you 
an type it in MSWord (or a similar word pro
essing pa
kage) and then save it as a PDF before

submitting it.

8
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10 Semester 1 � Compulsory assignments

10.1 Assignment 01 (S1)

This MCQ assignment is 
ompulsory.

Due date Unique number

6 Mar
h 2017 655837

Instru
tions

⊲ Work through Study units 1 and 2 in MO001 before attempting this assignment.

⊲ Answer all the questions.

⊲ Submit your answers ele
troni
ally through myUnisa.

Question 1

A line 
uts the x-axis at 4 and goes through the point (2; 4). The equation of the line is

[1℄ y = 4.

[2℄ y = 4− 2x.

[3℄ y = −2x+ 8.

[4℄ y = 1
2x+ 3.

[5℄ none of the above.

Question 2

A market is de�ned by the following demand and supply fun
tions:

Pd = 50− 3Q and Ps = 14 + 1,5Q.

Determine the equilibrium pri
e, P0, and quantity, Q0.

[1℄ P0 = 26; Q0 = 30

[2℄ P0 = 30; Q0 = 8

[3℄ P0 = 8; Q0 = 26

[4℄ P0 = 26; Q0 = 8

[5℄ None of the above.
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Questions 3 and 4 are based on the following information:

The demand fun
tion of a 
ommodity is given by

P = 215 − 5Q,

where P and Q are the pri
e and quantity, respe
tively.

Question 3

Determine the point pri
e elasti
ity of demand if P = 15.

[1℄

3
8

[2℄ − 8
15

[3℄

3
40

[4℄ − 3
40

[5℄ None of the above.

Question 4

Whi
h one of the following statements is true?

[1℄ Sin
e |εd| = 3
8 < 1, demand is elasti
, meaning that the per
entage 
hange in demand is less than

the per
entage 
hange in pri
e.

[2℄ Sin
e |εd| = − 8
15 > 1, demand is elasti
, meaning that the per
entage 
hange in demand is greater

than the per
entage 
hange in pri
e.

[3℄ Sin
e |εd| = 3
40 < 1, demand is inelasti
, meaning that the per
entage 
hange in demand is less than

the per
entage 
hange in pri
e.

[4℄ Sin
e |εd| = − 3
40 > 1, demand is inelasti
, meaning that the per
entage 
hange in demand is greater

than the per
entage 
hange in pri
e.

[5℄ None of the above.

Question 5

Find the point of interse
tion (x; y) of the lines

4x+ 3y = 11 and 2x+ y = 5.

[1℄ (−2; 9)

[2℄ (2; 1)

[3℄ (0,4; 5,4)

[4℄ (4; −5
3)

[5℄ none of the above.
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Questions 6 and 7 are based on the following information:

The demand and supply fun
tions of a produ
t are

Pd = 255− 4Q and Ps = 25 + 7,5Q,

where P is pri
e and Q is quantity.

Question 6

The pri
e and the 
onsumer surplus at equilibrium are

[1℄ P = 20; CS = 20125.

[2℄ P = 24; CS = 1152.

[3℄ P = 159; CS = 18364,50.

[4℄ P = 175; CS = 800.

[5℄ none of the above.

Question 7

If tax of R11,50 is imposed on the produ
t, then the equilibrium pri
e and quantity are

[1℄ P = 6986,25; Q = 69.

[2℄ P = 182,50; Q = 21.

[3℄ P = 179,00; Q = 19.

[4℄ P = 167,50; Q = 19.

[5℄ None of the above.

Question 8

Lighting Warehouse produ
es q solar lamps per week at a �xed 
ost of R10 000. Ea
h lamp 
osts R150 to

produ
e and is sold for R350. Their total 
ost and pro�t fun
tions are

[1℄ TC = 150q + 10000; π = 200q − 10 000.

[2℄ TC = 350q; π = 350q − 10 000.

[3℄ TC = 150q − 10 000; π = (350 − 150)q + 10000.

[4℄ TC = 150q; π = 250q + 10000.

[5℄ none of the above.
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Question 9

Consider the following set of inequalities:

x + y ≤ 13 (1)

2x − y ≤ 8 (2)

−2x + 3y ≤ 12 (3)

x; y ≥ 0. (4)

The 
orre
t representation of the feasible region is

[ 1 ] [ 2 ]

4 1 3

- 8

- 4

4

1 3

( 3 )

( 2 )

( 1 )

- 6

[ 3 ] [ 4 ]

4 1 3

- 8

- 4

4

1 3

( 3 )

( 2 )

( 1 )

- 6

4 1 3

- 8

- 4

4

1 3

( 3 )

( 2 )

( 1 )

- 6 4 1 3

- 8

- 4

4

1 3

( 3 )

( 2 )

( 1 )

- 6

[5℄ none of the above.
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Question 10

A small iron works manufa
tures two types of gates. The time requirements (in hours) for ea
h stage of

produ
tion, the limitations on the available labour hours and the selling pri
e per unit are given in the

following table:

Stages of produ
tion Selling pri
e

Gate type Welding Finishing (R)

Se
urity 4,5 1,0 7 200

Ornamental 2,0 2,0 665

Hours available 900 400

If the number of se
urity and ornamental gates to be manufa
tured are denoted by x and y, respe
tively,

then the obje
tive fun
tion and the 
onstrains are

[1℄ Maximise TR = (7 200 + 665)(x + y); 4,5x+ 2y ≤ 900; x+ 2y ≤ 400; x, y ≤ 0.

[2℄ Maximise TR = 7200x + 665y; 4,5x + 2y ≤ 900; x+ 2y ≤ 400; x, y ≥ 0.

[3℄ Minimise TC = 900x+ 400y; 4,5x+ 2y ≥ 900; x+ 2y ≤ 400; x, y ≥ 0.

[4℄ Maximise π = 7200x + 665y; 4,5x+ 2y ≤ 900; x+ 2y ≤ 400.

[5℄ None of the above.

Question 11

The supply fun
tion of a 
ertain produ
t is P = 80+ 5Q, where P is the pri
e and Q is the number of units

produ
ed. Determine the produ
er surplus if the market pri
e is R200.

[1℄ 960

[2℄ 1 440

[3℄ 2 400

[4℄ 3 360

[5℄ None of the above.

Question 12

It 
osts R2,50 to print a paperba
k book and it 
osts R1,00 to bind ea
h book. Printing and binding set-up


osts are R1 000. These paperba
k books are sold to retailers for R4,75 ea
h. Find the number of paperba
k

books that must be printed, bound and sold to break even.

[1℄ −800

[2℄ 286

[3℄ 800

[4℄ 1 008,25

[5℄ None of the above.
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Question 13

Consider the following graph showing the demand and supply fun
tions of a 
ertain good. Whi
h one of the

statements below is true?

Q

P

(1)

(2)

A

B

C

[1℄ Point A represents the break-even point.

[2℄ Line 1 represents a supply fun
tion and line 2 represents a demand fun
tion.

[3℄ Point B represents the minimum pri
e 
onsumers will pay.

[4℄ The area of triangle ABC represents 
onsumer surplus.

[5℄ None of the above.

Question 14

Residents at a retirement village have the option to eat lun
h at a 
entral lounge. When the pri
e per lun
h

is R45, there is a demand for 80 lun
hes. It is known that for ea
h R1 in
rease in pri
e, demand de
reases

by 2 lun
hes. Find the demand fun
tion with quantity, Q, as a fun
tion of pri
e, P .

[1℄ Q = 170− 2P

[2℄ Q = 35− 2P

[3℄ Q = 130− 1
2P

[4℄ Q = 35 + 2P

[5℄ None of the above.

Question 15

Suppose you have a supply fun
tion

P = 30 + 0,5Q.

Determine the ar
 pri
e elasti
ity of supply if the pri
e in
reases from R10 to R20. What does this mean?

[1℄ εs = −1; while 10 ≤ P ≤ 20, supply de
reases by 1% for ea
h 1% in
rease in pri
e.

[2℄ εs = 1; while 10 ≤ P ≤ 20, supply in
reases by 1% for ea
h 1% in
rease in pri
e.

[3℄ εs = −0,25; while 10 ≤ P ≤ 20, supply de
reases by 25% for ea
h 1% in
rease in pri
e.

[4℄ εs = 0,25; for P = 10 and P = 20, supply in
reases by 0,25% for ea
h 1% in
rease in pri
e.

[5℄ none of the above.
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10.2 Assignment 02 (S1)

This written assignment is 
ompulsory.

Due date Unique number

31 Mar
h 2017 633730

Instru
tions

⊲ Work through Study unit 3 in MO001 before attempting this assignment.

⊲ Answer all the questions.

⊲ Show all steps you followed to �nd the answers (in
luding graphs). Marks will be given for these and

not only for the answer.

⊲ Submit your answers in PDF format on myUnisa.

⊲ You may use Ex
el or Maxima for assistan
e when you need to draw graphs and/or solve equations.

Only a sele
tion of questions will be marked, but you will re
eive solutions to all the questions.

Question 1

Consider the following table of (x; y) pairs:

x 0 5 10 15 20 25 30

y 0 200 300 300 200 0 −300

(a) Have these pairs been generated by a linear or non-linear fun
tion? Justify your answer by providing a

rough graph.

(b) What is this kind of 
urve 
alled?

Question 2

Solve the equation

50

x+ 2
= 2x+ 10.

Question 3

Simplify the following expressions:

(a)

x2 + 7x+ 12

x+ 3

(b)

√

x9y4

x5

(
)

(3−1a4b−3)−2

(6a2b−1c−2)2

15



Question 4

Use the rules of logarithms to solve the following equations:

(a) ln (x− 1) + ln 3 = lnx

(b) 3 ln(5x)− 2 lnx = 7 (round to two de
imals)

Question 5

Consider the quadrati
 fun
tion

f(x) = 2x2 + 6x− 20.

(a) Find the 
oordinates of the turning point of f .

(b) Find the roots of f .

(
) Draw a rough graph of the fun
tion f , 
learly indi
ating the labels of the axes, the roots and the turning

point.

Question 6

Consider the 
ubi
 fun
tion

f(x) = x3 − 3x+ 2.

(a) Draw a graph of f for −3 ≤ x ≤ 3.

(b) From the graph, estimate the roots of f and the 
oordinates of the turning points of f .

Question 7

Consider the following demand and total 
ost fun
tions of a 
ommodity:

Q = 6000 − 30P and TC = 5000 + 20Q,

where P is the pri
e and Q the quantity.

(a) Find the total revenue fun
tion (TR) in terms of Q.

(b) Determine the 
ompany's pro�t fun
tion.
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Question 8

The demand fun
tion of a 
ertain produ
t is given by

P = 100 − 20Q,

where p is the pri
e per unit and Q is the number of units produ
ed (in thousands).

The daily �xed 
osts amount to R40 and the produ
tion 
ost per unit is R10.

(a) Write down the total revenue (TR), total 
ost (TC) and pro�t (π) fun
tions.

(b) For what values of Q does the �rm break even?

(
) How many units should be produ
ed to maximise pro�t and what is the optimum pri
e for the produ
t?

(d) Draw a graph of the TR and TC fun
tions, indi
ating the break-even points and the area where pro�t

is made.

Question 9

The per
entage of teenagers who own a new game t weeks after it has been laun
hed, is modelled by

F (t) = 100 − 95e−0,15t.

(a) Find the per
entage of teenagers who own the game

(i) when it is �rst laun
hed;

(ii) after 20 weeks;

(iii) in the long run.

(b) After how many weeks do 50% of teenagers own the game?

Question 10

The demand and supply fun
tions of a 
ertain produ
t are given by

Pd = 25−Q and Ps = Q2 + 2Q+ 7,

where P is the pri
e per unit and Q the number of units produ
ed.

(a) Determine the equilibrium pri
e and quantity for the produ
t.

(b) Draw a graph of the demand and supply fun
tions for −7 ≤ Q ≤ 5, 
learly indi
ating the equilibrium

point.
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10.3 Assignment 03 (S1)

This MCQ assignment is 
ompulsory.

Due date Unique number

21 April 2017 713047

Instru
tions

⊲ Work through Study units 4 and 5 in MO001 before attempting this assignment.

⊲ Answer all the questions.

⊲ Submit your answers ele
troni
ally through myUnisa.

Question 1

Di�erentiate the fun
tion f(x) = x−4x2

x3 .

[1℄ f ′(x) = 1−8x
3x2

[2℄ f ′(x) = 3x2 − 24x

[3℄ f ′(x) = − 2
x3 + 4

x2

[4℄ f ′(x) = 2
x3 − 4

x2

[5℄ None of the above.

Question 2

The derivative of f(x) = 12xe6x is

[1℄ 84e6x.

[2℄ 12e6x.

[3℄ 12e6x(1 + 6x).

[4℄ 36e6x(1 + x).

[5℄ none of the above.

Question 3

The derivative of f(x) = ln(4x3 + 8x2) is

[1℄

4(3x2+4x)
ln(4x3+8x2)

.

[2℄ 4 ln(4x3 + 8x2)(3x2 + 4x).

[3℄

4x2

x3 + 8x
x2 .

[4℄

3x2+4x
x3+2x2 .

[5℄ none of the above.
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Question 4

Di�erentiating the fun
tion f(x) = 3e4x
2−3x + 4x2 − 3x+ 6 results in

[1℄ 3e4x
2−3x + 8x− 3.

[2℄ (8x− 3)
(

3e4x
2−3x + 1

)

.

[3℄ 24xe4x
2−3x + 8x− 3.

[4℄ e4x
2−3x + 8x.

[5℄ none of the above.

Question 5

Integrating the fun
tion f(x) = x+4
x2 results in

[1℄ 1− 4
x
+ c.

[2℄ − 1
x2 − 8

x3 .

[3℄ lnx− 4
x
+ c.

[4℄ − lnx+ 4
x
+ c.

[5℄ none of the above.

Question 6

Integrate the fun
tion f(x) = 4
(3x+1)3

.

[1℄ − 36
(3x+1)4 + c

[2℄ − 2
3(3x+1)2 + c

[3℄ − 2
(3x+1)2

+ c

[4℄

2
3(3x+1)2

+ c

[5℄ None of the above.

Question 7

Evaluate the de�nite integral

∫ 1

0
18e3x+1 dx (round to an integer).

[1℄ 311

[2℄ 322

[3℄ 934

[4℄ 965

[5℄ None of the above.
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Question 8

The total revenue fun
tion of a �rm is given by

TR = 2x3 − x2

2
+ 10x+ 15,

where x is the number of units sold. What is the marginal revenue when �ve units are sold?

[1℄ 20

[2℄ 155

[3℄ 302

[4℄ 491

[5℄ None of the above.

Question 9

A �rm's produ
tion fun
tion is given by

Q = 6L2 − 0,2L3,

where Q denotes the number of units produ
ed and L the number of labourers. Find the size of the workfor
e

that maximises output.

[1℄ L = 0

[2℄ L = 20

[3℄ L = 60

[4℄ L = 120

[5℄ None of the above.

Question 10

Find the stationary points of the fun
tion

f(x) = 2x3 − 3x2 − 12x + 4

and for ea
h determine whether it is a maximum or minimum point.

[1℄ x = −2 (minimum); x = 1 (maximum)

[2℄ x = −0,9 (maximum); x = 1,5 (minimum)

[3℄ x = 0,9 (maximum); x = −1,5 (minimum)

[4℄ x = 2 (minimum); x = −1 (maximum)

[5℄ None of the above.
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Question 11

The supply fun
tion of a good is given by

Ps = Q2 − 2Q+ 12.

Determine the produ
er surplus if ten units are supplied (Q = 10) at pri
e P .

[1℄ 366,67

[2℄ 566,67

[3℄ 686,67

[4℄ 902,00

[5℄ None of the above.

Question 12

If the demand and supply fun
tions of a 
ertain produ
t are given by

Pd = 74 −Q2 and Ps = 10 + 6Q,

where P is pri
e and Q is quantity (rounded to an integer), the 
onsumer surplus at equilibrium is

[1℄ CS = 83,33.

[2℄ CS = 112,44.

[3℄ CS = 128,33.

[4℄ CS = 325,40.

[5℄ none of the above.

Questions 13 and 14 are based on the following information:

The demand and total 
ost fun
tions for a monopolist are

P = 120 − 5Q and TC =
4

30
Q3 − 2Q2 + 18Q+ 60

respe
tively, where P is pri
e and Q quantity.

Question 13

The total revenue and pro�t fun
tions are given by

[1℄ TR = 120− 5Q; π = − 4
30Q

3 + 2Q2 − 23Q+ 60.

[2℄ TR = 120− 5Q; π = − 4
30Q

3 − 2Q2 + 13Q+ 200.

[3℄ TR = 120Q− 5Q2; π = − 4
30Q

3 − 3Q2 + 102Q− 60.

[4℄ TR = 120Q− 5Q2; π = − 4
30Q

3 − 7Q2 + 138Q+ 60.

[5℄ none of the above.
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Question 14

How many units should be produ
ed to maximise pro�t?

[1℄ 4

[2℄ 10

[3℄ 11

[4℄ 20

[5℄ None of the above.

Question 15

The demand fun
tion of a good is given by

P = 44e−0,7Q,

where P is pri
e and Q is quantity. Find the pri
e elasti
ity of demand at Q = 2 and say whether demand

is elasti
 or inelasti
 at this level of output (justify your answer).

[1℄ εd = −0,016; demand inelasti
 sin
e |εd| = 0,016 < 1

[2℄ εd = −0,714; demand inelasti
 sin
e |εd| = 0,714 < 1

[3℄ εd = −2,8; demand elasti
 sin
e |εd| = 2,8 > 1

[4℄ εd = −15,5; demand inelasti
 sin
e |εd| = −15,5 < 1

[5℄ None of the above.
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11 Semester 2 � Compulsory assignments

11.1 Assignment 01 (S2)

This MCQ assignment is 
ompulsory.

Due date Unique number

18 August 2017 850358

Instru
tions

⊲ Work through Study units 1 and 2 in MO001 before attempting this assignment.

⊲ Answer all the questions.

⊲ Submit your answers ele
troni
ally through myUnisa.

Question 1

Rewriting the equation

V =
5t+ 1

t− 1

with t in terms of V , gives

[1℄ t = 6
V
.

[2℄ t = V+1
V+5 .

[3℄ t = 1−V
V−5 .

[4℄ t = V+1
V−5 .

[5℄ None of the above.

Question 2

The demand fun
tion of a produ
t is given as

P = 58− 0,4Q,

where P and Q are the pri
e and quantity, respe
tively. Determine the 
onsumer surplus of the produ
t if

the market pri
e P = 10.

[1℄ 1 296

[2℄ 1 566

[3℄ 2 880

[4℄ 3 480

[5℄ None of the above.
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Questions 3 and 4 are based on the following information:

The demand and supply fun
tions for free-range 
hi
kens are

Pd = 50− 0,6Q and Ps = 20 + 0,4Q,

where P is the pri
e and Q the quantity.

Question 3

The equilibrium pri
e and quantity are

[1℄ P = 8,00; Q = 70.

[2℄ P = 32,00; Q = 30.

[3℄ P = 48,50; Q = 3.

[4℄ P = 68,00; Q = 30.

[5℄ none of the above.

Question 4

If free-range 
hi
kens are subsidised by R4, the equilibrium pri
e and quantity are

[1℄ P = 17,20; Q = 3.

[2℄ P = 29,60; Q = 34.

[3℄ P = 34,40; Q = 26.

[4℄ P = 84,00; Q = 170.

[5℄ none of the above.

Question 5

If the demand fun
tion of a 
ommodity is

Q = 80− 2,5P,

where P and Q are pri
e and quantity respe
tively, determine the pri
e elasti
ity of demand when the pri
e

is R20. Indi
ate whether demand is elasti
 or inelasti
 at this pri
e and provide justi�
ation for your answer.

[1℄ εd = −1,7; because | − 1,7| = 1,7 > 1, demand is elasti


[2℄ εd = −0,6; because | − 0,6| = −0,6 < 1, demand is elasti


[3℄ εd = 0,6; because |0,6| = 0,6 < 1, demand is inelasti


[4℄ εd = 1,7; because |1,7| = 1,7 > 1, demand is inelasti


[5℄ None of the above.
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Question 6

Whi
h one of the following statements is true?

Pri
e elasti
ity of demand measures

[1℄ 
hanges in a produ
t's pri
e.

[2℄ sensitivity of quantity demanded to 
hange in pri
e.

[3℄ per
entage 
hange in quantity demanded.

[4℄ the relationship between pri
e and quantity demanded.

[5℄ none of the above.

Question 7

Solve the following system of linear equations:

x+ 2y − z = 5 (1)

2x− y + z = 2 (2)

y + z = 2 (3)

The sum of the values of x, y and z of the solution is

[1℄ 0.

[2℄ 0,25.

[3℄ 3,25.

[4℄ 3,75.

[5℄ none of the above.

Question 8

A furniture 
ompany manufa
tures dining room tables and 
hairs. The 
ompany has 150 hours of assembly

time available per week and workers must spend at least 100 hours on �nishing per week. A table requires

540 minutes for assembly and 180 minutes for �nishing. A 
hair requires 150 minutes for assembly and 60

minutes for �nishing. Ea
h table is sold for R4 000 and ea
h 
hair for R1 500. If x is the number of tables

and y the number of 
hairs produ
ed per week, the 
onstraints and the obje
tive fun
tion of the 
ompany is

[1℄ 2,5x+ y ≥ 1 500; 9x+ 3y ≤ 4 000; x, y ≥ 0; π = 150x + 100y.

[2℄ 9x+ 2,5y ≥ 150; 3x+ y ≤ 100; x, y ≥ 0; TC = 4000x + 1500y.

[3℄ 9x+ 2,5y ≤ 150; 3x+ y ≥ 100; x, y ≥ 0; TR = 4000x + 1500y.

[4℄ 540x+ 150y ≥ 150; 180x+ 60y ≤ 100; π = 4x+ 1,5y.

[5℄ none of the above.
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Question 9

Consider the following set of inequalities:

y ≥ 5− 2,5x (1)

y ≤ 3− x (2)

x; y ≥ 0. (3)

The 
orre
t graphi
al representation of this set of inequalities is given by

y

x

( 1 ) ( 2 )

y

x

( 1 ) ( 2 )

y

x

( 1 ) ( 2 )

y

x

( 1 ) ( 2 )

[ 1 ] [ 2 ]

[ 3 ] [ 4 ]

[5℄ none of the above.
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Question 10

The supply fun
tion of a 
ertain produ
t is

P = 50 + 2Q,

where P is the pri
e and Q is the number of units produ
ed. Find the produ
er surplus if the market pri
e

P = 230.

[1℄ 3 400

[2℄ 8 100

[3℄ 12 600

[4℄ 20 700

[5℄ None of the above.

Questions 11 and 12 are based on the following information:

Consider the following graph showing the demand and supply fun
tions for a 
ertain produ
t:

Q

P

(1)

(2)

D

C

B

A

Question 11

Whi
h line represents the demand fun
tion and whi
h represents the supply fun
tion?

[1℄ Line BD represents the supply fun
tion and there is no demand line.

[2℄ Both lines (1)and (2) represent supply fun
tions and there is no demand line.

[3℄ Line (1) represents the demand fun
tion and line (2) the supply fun
tion.

[4℄ Line (1) represents the supply fun
tion and line (2) the demand fun
tion.

[5℄ None of the above.
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Question 12

Whi
h of the following statements is true?

[1℄ Point D is the break-even point.

[2℄ Point C represents the pri
e that no 
onsumers will a

ept.

[3℄ The area of triangle ABD represents the 
onsumer surplus at equilibrium.

[4℄ The area of triangle ACD represents the produ
er surplus at equilibrium.

[5℄ None of the above.

Question 13

The toy fa
tory produ
es X 
ast-iron toy aeroplanes per month at a �xed 
ost of R25 000. Ea
h aeroplane


osts R15 to produ
e and it is sold for R45 ea
h. The total 
ost and pro�t fun
tions are

[1℄ TC = 15X + 25000; π = 30X − 25 000.

[2℄ TC = 45X + 25000; π = 30X − 25 000.

[3℄ TC = 45X; π = 60X − 25 000.

[4℄ TC = 25000 + 15X; π = 30X + 25000.

[5℄ none of the above.

Question 14

It is known that pan
ake sales at an athleti
s meeting between a number of s
hools follow the following

pattern: when the pri
e is R3,00 per pan
ake, 3 000 pan
akes are sold during the day and when the pri
e is

R2,50 ea
h, 5 000 are sold. Find the demand fun
tion with quantity, Q, as a fun
tion of pri
e, P .

[1℄ Q = −4P + 15

[2℄ Q = −4 000P + 15000

[3℄ Q = −1 000P + 6000

[4℄ Q = 4000P − 9 000

[5℄ None of the above.

Question 15

Ndumi produ
es 
ostume jewellery. It 
osts her R30 to produ
e a bra
elet and her �xed 
osts for the bra
elets

are R900. If she sells the bra
elets for R60 ea
h, how many should she produ
e and sell to break even?

[1℄ −30

[2℄ 10

[3℄ 30

[4℄ 450

[5℄ None of the above.
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11.2 Assignment 02 (S2)

This written assignment is 
ompulsory.

Due date Unique number

8 September 2017 839167

Instru
tions

⊲ Work through Study unit 3 in MO001 before attempting this assignment.

⊲ Answer all the questions.

⊲ Show your steps to �nd the answers. Marks will be given for these and not only for the answer.

⊲ Submit your answers in PDF format on myUnisa.

⊲ Always provide your answer in a full senten
e with the appropriate units.

⊲ You may use Ex
el or Maxima for assistan
e when you need to draw graphs and/or solve equations.

Only a sele
tion of questions will be marked, but you will re
eive solutions to all the questions.

Question 1

Consider the following table of (x; y) pairs:

x −2 −1 0 1 2 3

y 0,25 0,50 1 2 4 8

(a) Have these pairs been generated by a linear or non-linear fun
tion? Justify your answer by providing a

rough graph.

(b) What is this kind of 
urve 
alled?

Question 2

(a) Simplify the expression

−x2 + 6x− 5

x− 5

(b) Solve the equation

5 + x = 4x2 − 4 + x.
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Question 3

Use the rules for indi
es in the following questions:

1. Simplify the expression

ex(1 + e1−x)

e
.

2. Solve the equation

3x3x+1 =
√
9.

Question 4

Use the rules of logarithms in the following questions:

(a) Simplify the expression

8 ln 2 + 3 ln 8− 2 ln 3.

(Write it as a single term 
ontaining ln before 
al
ulating the value. Round the answer to two de
imals.)

(b) Solve the equation

2 lnx− ln(x+ 2) = 0.

Question 5

Consider the quadrati
 fun
tion

f(x) = −3x2 + 15x − 12.

(a) Find the 
oordinates of the turning point of f .

(b) Find the roots of f .

(
) Sket
h a rough graph of the fun
tion f .

Question 6

The demand and supply fun
tions of a 
ertain produ
t are given by

Pd =
56

Q+ 2
and Ps = 10 + 2Q,

where P is pri
e and Q is quantity.

1. Find the equilibrium pri
e and quantity for the produ
t.

2. Draw a graph of the demand and supply fun
tions for −0,5 ≤ Q ≤ 3, 
learly indi
ating the equilibrium

point.
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Question 7

The demand fun
tion of a 
ommodity is

Q = 80− 2P,

where Q is quantity (in hundreds) and P is pri
e. Fixed 
osts are R100 and it 
osts R15 to produ
e ea
h

unit.

(a) Write down the total revenue (TR), total 
ost (TC) and Pro�t (π) fun
tions.

(b) How many units should be produ
ed to maximise pro�t?

(
) Find the optimum pri
e for the produ
t and the maximum pro�t that 
an be made.

Question 8

A �rm has a total 
ost fun
tion

TC =
√

4 + 6Q,

with Q the number of units produ
ed (in thousands).

(a) If units are sold for R2 ea
h, �nd the �rm's pro�t fun
tion.

(b) Determine the �rm's break-even point.

(
) Draw a graph of the TR and TC fun
tions for −1 ≤ Q ≤ 5 indi
ating the break-even point and the

areas where pro�t and loss is made.

Question 9

The number of people who have 
ontra
ted a 
ontagious disease t days after an epidemi
 has started, is

approximated by the exponential fun
tion

Q(t) =
5 000

2 + 1249e−0,33t
.

(a) How many people 
ontra
ted the disease initially?

(b) Approximately how many people have 
ontra
ted the disease after 15 days?

(
) After how many days, rounded to an integer, will 1 000 people have 
ontra
ted the disease?

Question 10

The roots of a 
ubi
 fun
tion f are −3, 3 and 4.

(a) Find the fun
tion f .

(b) Draw a graph of f , 
learly indi
ating the labels of the axes and the roots.

(
) Provide an estimate of the 
oordinates of the maximum and minimum points of f (rounded to two

de
imals).
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11.3 Assignment 03 (S2)

This MCQ assignment is 
ompulsory.

Due date Unique number

6 O
tober February 2017 747781

Instru
tions

⊲ Work through Study units 4 and 5 in MO001 before attempting this assignment.

⊲ Answer all the questions.

⊲ Submit your answers ele
troni
ally through myUnisa.

Question 1

The derivative of f(x) = 2
x
− 2

√
x+ 3 is

[1℄ − 2
x2 − 1√

x
.

[2℄ −x2 − 2√
x
+ 3.

[3℄ 2x−2 + 2√
x
.

[4℄ −2x−2 + x−
3

2 + 3.

[5℄ none of the above.

Question 2

The slope of the fun
tion f(x) = 1
3x

3 − 3x2 + 2x+ 8 at x = 3 is

[1℄ −16.

[2℄ −7.

[3℄ −4.

[4℄ 7.

[5℄ none of the above.

Question 3

The derivative of f(x) = x
x+10 is

[1℄

1
11 .

[2℄ − 1
(x−10)2

.

[3℄

x+1
x+10 .

[4℄

1
x+10 − x

(x+10)2
.

[5℄ none of the above.
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Question 4

The derivative of f(x) = 2 ln(x3 − 8x) + e−3x2

is

[1℄

2
x3−8x

+ e−3x2

.

[2℄

6x2−16
x3−8x

+ 6x
e−x

2 .

[3℄

2(3x2−8)
x3−8x

− 6x

e3x
2 .

[4℄

3x2−8
x3−8x

+ xe−3x2

.

[5℄ none of the above.

Question 5

Integrating the fun
tion f(x) = x+
√
x

x
results in

[1℄ x+ 2
√
x+ C.

[2℄ −
√
x3

2 + C.

[3℄ x−√
x+ C.

[4℄

x2+ 4

3
x

3
2

x2 + C.

[5℄ none of the above.

Question 6

The integral

∫ √
3x+ 4dx is equal to

[1℄

−2
3
√
3x+4

+ C.

[2℄

2
3

√

(3x+ 4)3 + C.

[3℄

2
9

√
27x3 + 2x+ C.

[4℄

2
9

√

(3x+ 4)3 + C.

[5℄ none of the above.

Question 7

Evaluate the de�nite integral

∫ 5

0
40e−0,3t dt. (Round to one de
imal.)

[1℄ −103,6

[2℄ −31,1

[3℄ 29,7

[4℄ 103,6

[5℄ None of the above.
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Question 8

The marginal 
ost fun
tion for a good is given by

MC = −Q2 + 80Q.

Find the total 
ost fun
tion if �xed 
osts are 500.

[1℄ −Q3

3 + 40Q2 + 500

[2℄

Q3

3 + 40Q2 + C

[3℄ −Q3

3 + 80Q2 + C

[4℄ Q3 + 80Q2 + 500

[5℄ None of the above.

Question 9

The average 
ost fun
tion of a good is given by

AC =
200

Q
+ 2Q− 36,

where Q is quantity produ
ed. The level of output that minimises average 
ost is

[1℄ 5.

[2℄ 9.

[3℄ 10.

[4℄ 14.

[5℄ none of the above.

Question 10

A �rm's produ
tion fun
tion is given by

Q = 700Le−0,02L,

where Q denotes the number of units produ
ed and L the number of labourers. Find the size of the workfor
e

that maximises output.

[1℄ L = −50.

[2℄ L = 50.

[3℄ L = 328.

[4℄ L = 700.

[5℄ none of the above.
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Question 11

Find the values of x for whi
h the fun
tion

f(x) = x3 − 12x+ 6

has turning points. Determine for ea
h of the points whether it is a minimum or maximum point.

[1℄ x = −3,46 (maximum); x = 3,46 (minimum)

[2℄ x = 0 (minimum); x = 6 (maximum)

[3℄ x = −3 (minimum); x = 3 (maximum)

[4℄ x = −2 (maximum); x = 2 (minimum)

[5℄ None of the above.

Questions 12 and 13 are based on the following information:

The demand fun
tion for a good is given by

P = −2,5Q+ 500,

where P is pri
e and Q quantity.

Question 12

The pri
e and quantity for whi
h total revenue is a maximum, are

[1℄ P = 0; Q = 200.

[2℄ P = 100; Q = 160.

[3℄ P = 250; Q = 100.

[4℄ P = 300; Q = 80.

[5℄ none of the above.

Question 13

Determine the pri
e elasti
ity of demand at maximum total revenue. What does this value mean?

[1℄ ε = −1; 1% pri
e in
rease 
auses 1% de
rease in demand � no e�e
t on total revenue

[2℄ ε = −0,4; 1% pri
e in
rease 
auses TR to de
rease by 0,4%

[3℄ ε = 0,4; 1% pri
e in
rease 
auses demand to in
rease by 0,4%

[4℄ ε = 1; 
hange in pri
e will have no e�e
t on demand

[5℄ None of the above.
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Questions 14 and 15 are based on the following information:

The demand and supply fun
tions for a 
ertain produ
t are given by

Pd = 35−Q2 and Ps = 3 +Q2,

with P representing pri
e and Q quantity.

Question 14

At equilibrium pri
e and quantity are

[1℄ P0 = 4; Q0 = 19.

[2℄ P0 = 19; Q0 = 4.

[3℄ P0 = 22; Q0 = 4,4.

[4℄ P0 = 259; Q0 = 16.

[5℄ none of the above.

Question 15

Find the 
onsumer surplus at equilibrium.

[1℄ CS = −4 949,33

[2℄ CS = −1 697,33

[3℄ CS = 142,21

[4℄ CS = 42,67

[5℄ None of the above.
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