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1 INTRODUCTION

Welcome to the MAT1510 module in the Department of Mathematical Sciences at Unisa. We trust
that you will find this module both interesting and rewarding.

Some of this tutorial matter may not be available when you register. Tutorial matter that is not
available when you register will be posted to you as soon as possible, but is also available on
myUnisa.

1.1 myUnisa

You must be registered on myUnisa (http://my.unisa.ac.za) to be able to submit assign-
ments online, gain access to the library functions and various learning resources, download study
material, “chat” to your lecturers and fellow students about your studies and the challenges you
encounter, and participate in online discussion forums. myUnisa provides additional opportunities
to take part in activities and discussions of relevance to your module topics, assignments, marks
and examinations.

1.2 Tutorial matter

A tutorial letter is our way of communicating with you about teaching, learning and assessment.
You will receive a number of tutorial letters during the course of the module. This particular tutorial
letter contains important information about the scheme of work, resources and assignments for this
module as well as the admission requirements for the examination. We urge you to read this and
subsequent tutorial letters carefully and to keep it at hand when working through the study material,
preparing and submitting the assignments, preparing for the examination and addressing queries
that you may have about the course (course content, textbook, worked examples and exercises,
theorems and their applications in your assignments, tutorial and textbook problems, etc.) to your
MAT1510 lecturers.

2 PURPOSE AND OUTCOMES

2.1 Purpose

When you begin studying this module, please start off by reading pages vii to xxvii of the Study
Guide. The purpose of the module is explained on pages vii and viii of the Study Guide.

2.2 Outcomes

The broad outcomes of the module are discussed on pages viii to xii of the Study Guide. Specific
outcomes are listed at the beginning of each section of the Study Guide.

3 LECTURER(S) AND CONTACT DETAILS

3.1 Lecturer(s)

The contact details for the lecturer responsible for this module is
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Dr B Huntley 011 670 9151(SA) +27 11 670 9151 (International)
Postal address: The MAT1510 Lecturers

Department of Mathematical Sciences
P. O. Box 392
UNISA
0003
South Africa

All queries that are not of a purely administrative nature but are about the content of this module
should be directed to your lecturer(s). Tutorial letter 301 will provide additional contact details for
your lecturer. Please have your study material with you when you contact your lecturer by tele-
phone. If you are unable to reach us, leave a message with the departmental secretary. Provide
your name, the time of the telephone call and contact details. If you have problems with questions
that you are unable to solve, please send your own attempts so that the lecturers can determine
where the fault lies.

Please note: Letters to lecturers may not be enclosed with or inserted into assignments.

3.2 Department

The contact details for the Department of Mathematical Sciences are:
Departmental Secretary: (011) 670 9147 (SA) ++27 11 670 9147 (International)

3.3 University

If you need to contact the University about matters not related to the content of this module, please
consult the publication Study @ Unisa that you received with your study material. This booklet
contains information on how to contact the University (e.g. to whom you can write for different
queries, important telephone and fax numbers, addresses and details of the times certain facilities
are open). Always have your student number at hand when you contact the University.

4 RESOURCES

4.1 Prescribed books

Prescribed books can be obtained from the University’s official booksellers. If you have difficulty
locating your book(s) at these booksellers, pleasecontact the Prescribed Books Section at (012)
429 4152 or e-mail
Your prescribed textbook for this module is:

Title: Precalculus: Mathematics for Calculus
Author: Stewart, J., Redlin, L., Watson, S.
Edition: 7th Edition
Publishers: Cengage Learning
Year: 2016
ISBN: 978-1-305-07175-9

Please buy the textbook as soon as possible since you have to study from it directly - you cannot
do this module without the prescribed textbook.
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4.2 Recommended books

Many students will not have time to consult other sources. Those who feel the need to work through
more examples and exercises are welcome to use the following books:

First Author Year Title Edition Publisher ISBN
Petocz, Peter. 1992. Introductory mathematics South Melbourne : 0170086887

/ Peter Petocz, Dubravka (pbk.)
Petocz, Leigh N. Wood.

Blitzer, Robert. c2007. Precalculus / Robert Blitzer. 3rd ed. Upper Saddle River 9780131874794
, N.J.: (alk. paper)

Blitzer, Robert. c2010. Precalculus / Robert Blitzer. 4th ed. Upper Saddle River 0321559843
, N.J. :

Sobel, Max A. c1991. Precalculus mathematics 4th ed. Englewood Cliffs 0136837565
, N.J. :

Sobel, Max A. c1995. Precalculus mathematics 5th Upper Saddle River 1868910016
/ Max A. Sobel, Norbert Lerner. UNISA ed. , N.J. : (pbk)

Sobel, Max A. c1995. Precalculus mathematics 5th ed. Englewood Cliffs 0131120956
/ Max A. Sobel, Norbert Lerner. , N.J. :

Sobel, Max A. 1995. Precalculus mathematics 5th ed. Englewood Cliffs 1868910016
/ Max A. Sobel. , N.J. :

Fleming, Walter. c1989. Precalculus mathematics : 2nd ed. Englewood Cliffs 0136950086
a problem-solving approach / , N.J :
Walter Fleming, Dale Varberg.

These books may be obtained from the Study Collection in the Library. A limited number of copies
are available. Each title has been allocated a shelf number which you should supply when ordeer-
ing books from the Library. You will also need to supply your student number, title and author of
the book, as well as the module code.

4.3 Electronic reserves (e-Reserves)

There are no e-Reserves for this module.

4.4 Library services and resources information

For brief information go to:
http://www.unisa.ac.za/brochures/studies

For more detailed information, go to the Unisa website: http://www.unisa.ac.za/library.
For research support and services of personal librarians, click on ”Research support”

The Library has compiled numerous library guides:

• finding recommended reading in the print collection and e-reserves
- http://libguides.unisa.ac.za/request/undergrad

• request material - http://libguides.unisa.ac.za/request/request

• postgraduate information services - http://libguides.unisa.ac.za/request/postgrad

• finding, obtaining and using library resources and tools to assist in doing research
- http://libguides.unisa.ac.za/Research_Skills
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• how to contact the Library/finding us on social media/frequently asked questions
- http://libguides.unisa.ac.za/ask

5 STUDENT SUPPORT SERVICES

For information on the various student support services available at Unisa (e.g. student counseling,
tutorial classes, language support), please consult the publication Study @ Unisa that you received
with your study material.

6 STUDY PLAN

As an adult you will choose when and how you study. Based on the experience of students over
the past few years we suggest the following option for scheduling your MAT1510 studies.

Month Activities
January Read Tutorial Letter 101(this letter).
February Read pp vii to xxvii of the Study Guide and the sections of SRW to

which these pages refer. Make sure you have all your study material
as well as other items such as assignment covers and mark reading sheets.

March Study Chapter 1 of SRW as well as the Study Guide.
Prepare for Assignment 1.

April Submit Assignment 1.
Study Chapter 2 of SRW as well as the Study Guide.
Prepare for Assignment 2.

May Submit Assignment 2.
Study Chapter 4 of SRW as well as the Study Guide.
Prepare for Assignment 3.

June Submit Assignment 3.
Study Chapter 5 of SRW as well as the Study Guide.
Prepare for Assignment 4.

July Submit Assignment 4.
Study Chapters 6 and 7 of SRW as well as the Study Guide.
Prepare for Assignment 5.

August Submit Assignment 5.
First revise the work in Chapters 5, 6 and 7.
Then revise the work in Chapters 1, 2 and 4.

September Do Assignment 6.
Mark it yourself and learn from your mistakes.
Revise all work thoroughly. Work through the solutions of
Assignments 1 to 6 and learn from your mistakes.

October Study for the exam.
November Write the exam.
December ENJOY YOUR HOLIDAY!

6
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7 PRACTICAL WORK AND WORK-INTEGRATED LEARNING

There are no practicals for this module.

8 ASSESSMENT

8.1 Assessment Criteria

Specific outcome 1: Recognising a function, and being able to draw its graph and apply its def-
inition and properties in solving problems related to the specific function.

Assessment criteria

• The definition of function is used to determine whether a relation is a function, and what the
domain and range of the function are.

• The definitions, values and properties of functions are used to sketch the graphs of functions.

• The definition of increasing and decreasing functions is used in determining average rate of
change.

• Transformations of functions are applied to graphing of functions.

• Properties of quadratic functions are applied to determine maxima and minima.

• A function is found to model a certain real-life situation by finding an equation that describes
the dependence of one quantity on another.

• Functions are combined to make new functions.

• One-to-one functions are defined and their inverses determined.

Specific outcome 2: Define exponential and logarithmic functions and apply their characteris-
tics in manipulating expressions, solving equations and inequalities, sketching and interpreting
their graphs, as well as solving simple real-life problems.

Assessment criteria

• Sketch and identify graphs of exponential functions; solve certain problems based on the
characteristics of exponential functions.

• Sketch and identify graphs of logarithmic functions; solve certain problems based on the
characteristics of logarithmic functions.

• Solve exponential and logarithmic equations and inequalities by applying the definitions and
laws related to the exponential and logarithmic functions.

• Modelling with exponential and logarithmic functions is used to solve real-life problems.
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Specific outcome 3: Define trigonometric functions from a real number perspective (using ra-
dians) and apply the definition and properties of the function to draw and interpret the graphs of
these functions and solve problems related to these functions.

Assessment criteria

• Properties of the unit circle and reference numbers are used to find terminal points on the
unit circle.

• Properties of the unit circle are used to define trigonometric functions of real numbers.

• Properties of trigonometric functions of real numbers are used to draw the graphs of trigono-
metric functions.

Specific outcome 4: Define trigonometric functions from an angle perspective (using degrees)
and apply the definition and properties of the function to draw the graphs of these functions and
solve problems related to these functions.

Assessment criteria

• The concepts of converting between radians and degrees in angle measurement, coterminal
angles, the length of a circular arc, and the area of a circular sector, are interpreted and
applied correctly.

• The ratios of the sides of right triangles (trigonometric ratios) are used to solve geometrical
problems involving right triangles.

• Properties of trigonometric ratios are used to define trigonometric functions of angles. Ref-
erence angles and trigonometric identities are defined and used to find the values of trigono-
metric functions for any angle.

• Trigonometric ratios and the value of a trigonometric function of an angle are used to derive
the formula for and calculate the area of a triangle correctly.

• The Law of Sines, the Law of Cosines, and Herons formula are derived and applied correctly
to relevant theoretical and practical problems.

Specific outcome 5: Develop problem solving skills based on an understanding of the definition
of trigonometric functions, trigonometric identities, methods of deriving useful formulas from the
properties and laws related to trigonometric functions, as well geometric interpretations.

Assessment criteria

• Fundamental and new trigonometric identities are proved and used to simplify trigonometric
expressions.

8



MAT1510/101/0/2018

• Addition and Subtraction Formulas are derived and applied in selected problems.

• Double-angle, Half-angle and Product-sum Formulas are derived and applied correctly in
selected problems.

• Trigonometric equations are solved correctly by using fundamental techniques as well as all
the acquired knowledge regarding trigonometric functions.

8.2 Assessment Plan

A final mark of at least 50% is required to pass the module. If a student does not pass the module
then a final mark of at least 40% is required to permit the student access to the supplementary
examination. The final mark is composed as follows:

Year mark Final mark
Assignment 01: 20% −→ Year mark: 20%
Assignment 02: 20% Exam mark: 80%
Assignment 03: 20%
Assignment 04: 20%
Assignment 05: 20%

Example A student obtains the following marks:
Assignment 01: 60%
Assignment 02: 50%
Assignment 03: 70%
Assignment 04: (didnt submit) 0%
Assignment 05: 40%
Exam: 59%
The year mark is

60 + 50 + 70 + 0 + 40
5

, i.e. 44%.

The final mark is
(

20
100

× 44 +
80

100
× 59

)

, i.e. (8.8 + 47.2), i.e. 56%.

8.3 Unique Assignment numbers

Please note that each assignment has a unique assignment number which must be written on the
cover of your assignment.

Assignment Unique Assignment Number
Assignment 01 885043.
Assignment 02 720748
Assignment 03 805518
Assignment 04 777746
Assignment 05 719952
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8.4 Assignment due dates

The dates for the submission of the assignments are:

Assignment 01: 20 April 2018
Assignment 02: 11 May 2018
Assignment 03: 15 June 2018
Assignment 04: 13 July 2018
Assignment 05: 17 August 2018

8.5 Submission of assignments

You may submit written assignments either by post or electronically via myUnisa. Assignments
may not be submitted by fax or e-mail.

For detailed information on assignments, please refer to the Study @ Unisa
brochure which you received with your study package.

Please make a copy of your assignment before you submit!

To submit an assignment via myUnisa:

• Go to myUnisa.

• Log in with your student number and password.

• Select the module.

• Click on “Assignments” in the menu on the left-hand side of the screen.

• Click on the assignment number you wish to submit.

• Follow the instructions.

8.6 The assignments

Please make sure that you submit the correct assignments for the year module for which you have
registered. For each assignment there is a fixed closing date , the date at which the assign-
ment must reach the University. When appropriate, solutions for each assignment will be posted
on myUnisa under Additional Resources as Tutorial Letter 201 (solutions to Assignment 01) and
Tutorial Letter 202 (solutions to Assignment 02) etc., a few days after the closing date. Late as-
signments will not be marked!

Note that Assignment 01 is the compulsory assignment for adm ission to the examination
and must reach us by the due date.
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8.7 Other assessment methods

There are no other assessement methods for this module.

8.8 The examination

During the relevant semester, the Examination Section will provide you with information regarding
the examination in general, examination venues, examination dates and examination times. For
general information and requirements as far as examinations are concerned, see the brochure
Study @ Unisa.

Registered for . . . Examination period Supplementary examination period
Year module October/November January/February 2019

9 FREQUENTLY ASKED QUESTIONS

The Study @ Unisa brochure contains an A–Z guide of the most relevant study information.

10 IN CLOSING

We hope that you will enjoy the module and we wish you all the best in your studies at Unisa!
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ASSIGNMENT 01 IS COMPULSORY ASSIGNMENT FOR THE EXAM ADD

ASSIGNMENT 01
Due Date: 20 April 2018

Total Marks: 100
UNIQUE ASSIGNMENT NUMBER : 885043

ONLY FOR YEAR MODULE

This assignment coverschapter 1 of the prescribed book as well as the study guide

IMPORTANT

• This is a multiple choice assignment.ALL the questions must be answered on amark reading sheet
which you then post to the university. Before answering thisassignment, consult the publicationStudy
@ Unisaon how to use and complete a mark reading sheet. You may, however, choose to complete
and submit the assignment online, usingmyUnisa.

• Keep your rough work so that you can compare your solutions with those that will be sent to you after
the closing date.

• 5 marks will be awarded for every correct answer.

• DO NOT USE A CALCULATOR.

Question 1: 5 Marks

SupposeP = {−3, 1, 3}, Q = {−3,−2,−1, 1, 2, 3} andR = {−2, 2, 3}. Which of the following state-
ments is/are true?

(a) P ∩ R = {3}

(b) P ∪ R = Q

(c) P = {−3, 1, 3, 0}

1. Only (a) 2. Only (b) 3. Only (c)
4. Only (a) and (b) 5. Only (a) and (c)

Question 2: 5 Marks

The set{x ∈ R|x ≥ −2or1 < x} is represented on the number line as

1.
−2

2. 1 3.
−2 1

4.
−2 1 5. 1

12
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Question 3: 5 Marks

The area of∆ABC is x cm2 and the area of∆XYZ is y cm2.
Which one of the following mathematical inequalities represents the statement:

“The area of∆ABC is at most the same as the area of∆XYZ ”?

1. x ≥ y 2. x > y 3. x ≤ y 4. x < y 5. None of the preceding

Question 4: 5 Marks

The sum of the largest and smallest of the numbers−1
4

, −1
3

, 0,
3
2

,
4
3

is

1. 1 2.
4
3

3.
5
4

4.
7
6

5.
13
12

Question 5: 5 Marks

If the ratio ofx to y is at least56 , andy > 0, then
1. 5x < 6y 2. 6x ≤ 5y 3. 6x > 5y 4. 6x ≥ 5y 5. 5x ≥ 6y

Question 6: 5 Marks

Which of the following statements is/are FALSE?

(a) |x | = 7 can be represented geometrically as all numbersx which are a distance of7 units from0.

(b) |x + 2| > 3 can be represented geometrically as all numbersx whose distance from2 is greater than3
units.

(c) The inequality|x − a| ≤ δ, whereδ > 0, is true if and only if−δ < x − a < δ.

1. Only (a) 2. Only (b) 3. Only (c)
4. Only (a) and (c) 5. (a), (b) and (c)

Question 7: 5 Marks

Which of the following statements is/are true?

(a)
√

4 = ±2

(b)
√

6 +
√

3 =
√

9

(c)
1√
2

=

√
2

2

1. Only (a) 2. Only (b) 3. Only (c)
4. Only (a) and (b) 5. Only (a) and (c)
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Question 8: 5 Marks

If we consider only those values ofx for which the expression is defined, then
x2 − x − 2
x2 + x − 6

is equal to

1.
1
3

2.
−x − 2
x − 6

3.
x + 1
x − 2

4.
x + 1
x + 3

5. None of the preceding

Question 9: 5 Marks

Which one of the following statements is/are FALSE?

(a)
a + 1

b
=

a − 1
b

+
b + 1

a
=⇒ a =

b(b + 1)
2

(b)
l
k

= 2 − k
l

=⇒ k = l

(c)
1
a

+
1
b

=
1
c
− 1 =⇒ c =

ab
a(1 + b) + b

1. Only (a) 2. Only (b) 3. Only(c)
4. Only (a) and (c) 5. None of the statements

Question 10: 5 Marks

The set of solutions of (2x + 3)(3x − 4) = 3 is
1. {0} 2.

{

−3
2 , 4

3

}

3.
{

−5
3 , 3

2

}

4.
{

7
3

}

5. None of the preceding.

Question 11: 5 Marks

Which of the following statements is/are correct?

(a) The solution set ofx2 − a2 = 0 is {−|a|, |a|}.

(b) The solution set of9y3 − 25y = 0 is
{

−5
3 , 5

3

}

.

(c) The solution set of0 · x = 0 is {0}.

1. Only (a) 2. Only (b) 3. Only (c)
4. (a), (b) and (c) 5. None of the statements

Question 12: 5 Marks

Which one of the following is the solution set of the equation
1

x − 4
− 1

x
=

4
5

?

1. {−5, 1} 2. {−5, 5} 3. {−1, 1}
4. {−1, 5} 5. None of the preceding

14
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Question 13: 5 Marks

The solution set of
√

4x + 3 = 2x is
1.

{

−1
2

}

2.
{

3
2

}

3.
{

−3
2 , 1

2

}

4.
{

−1
2 , 3

2

}

5.
{

−3
2 ,−1

2

}

Question 14: 5 Marks

x

y

2

3

The equation of the line sketched above is:
1. 2y + 3x − 6 = 0 2. 2y + 3x + 6 = 0 3. −3y + 2x − 6 = 0
4. 3y − 2x − 6 = 0 5. 3y + 2x − 6 = 0

Question 15: 5 Marks

Which one of the following equations represents a line that is perpendicular to the line with equation3x −
7y + 2 = 0?
1. 3x + 7y + 2 = 0 2. −3x + 7y + 2 = 0 3. 7x + 3y + 2 = 0
4. 7x − 3y + 2 = 0 5. −7x + 3y + 2 = 0

Question 16: 5 Marks

The solution of the inequality 2x2 + 5x + 3 ≤ 0 is
1. x ≤ −3

2 or x ≥ −1 2. −3
2 ≤ x ≤ −1 3. x ≥ −3

2
4. x ≤ −1 5. None of the preceding

Question 17: 5 Marks

The solution of the inequality
2 − x
|3x + 1| ≤ 0 is

1. x ≥ 2 2. −1
3 ≤ x ≤ 2 3. −1

3 < x ≤ 2
4. x ≤ −1

3 or x ≥ 2 5. x < −1
3 or x ≥ 2

15



Question 18: 5 Marks

The circle with equation 2(x + 4)2 + 2(y − 1)2 − 18 = 0 has centreC and radiusr units, where
1. C = (4;−1); r =

√
18 2. C = (−4; 1); r =

√
18 3. C = (−4;−1); r = 3

4. C = (4;−1); r = 3 5. C = (−4; 1); r = 3

Question 19: 5 Marks

TownsA andB are300 km apart. Susan travels fromA to B at a speed of80 km/h. Tebogo leaves30
minutes after Susan and also travels fromA to B, at a speed of100 km/h. Tebogo overtakes Susant hours
after Susan has left townA. Which one of the following equations can be used to solve fort?
Remember that distance= speed× time.
1. 80t = 100(t + 30) 2. 80t = 100(t − 30) 3. 100t = 80

(

t + 1
2

)

4. 80t = 100
(

t + 1
2

)

5. 80t = 100
(

t − 1
2

)

Question 20: 5 Marks

Dhaya takes5 hours to paint a room by himself. Working together, it takes Dhaya and Fawzia two-thirds of
the time that it takes Fawzia to paint the room by herself. Suppose it takes Fawziax hours to paint the room
by herself. Which one of the following equations can be used to solve for
1. 5 + x = 2

3x 2. 2
3 (5 + x) = x 3. 5 + x = 2

3 × 5

4.
x + 5
5x

= 2
3x 5.

5x
x + 5

= 2
3x

16
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ASSIGNMENT 02
Due Date: 11 May 2018

Total Marks: 100
UNIQUE ASSIGNMENT NUMBER : 720748

ONLY FOR YEAR MODULE

This assignment coverschapter 2 of the prescribed book as well as the study guide

The answers to only some of the questions will be marked.DO NOT USE A CALCULATOR.

Question 1: 5 Marks

The functionh models the height of a rocket in terms of time. The equation ofthe function

h (t) = 250t − 5t2

gives the heighth (t) of the rocket aftert seconds, whereh (t) is in metres.

1.1 Use the method of completing the square to write the equation of h in the form

h (t) = a (t − h)2 + k .

1.2 Use the form of the equation in (?? ) to answer the following questions.

(a) After how many seconds will the rocket reach its maximum height?

(b) What is the maximum height reached by the rocket?

Question 2: 7 Marks

2.1 A rectangle has an area of9 m2. The functionp models the length of the perimeterP of the rectangle
in terms of the lengthx of one of its sides, whereP andx are in metres. Find the equation

P = p (x) = ...

2.2 What is the domainDp of the functionp? Keep the physical situation in mind.

2.3 Find the minimum value ofP such thatx ∈ Dp.

Hint: Simplify p (x) − P = 0 and use the discriminant.
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Question 3: 9 Marks

3.1 Sketch the graph of the functionh defined by

h (x) =







x2 − 4x + 4 if x < 2
0 if x = 2
−x2 + 4x − 4 if x > 2

3.2 Explain whyh is called a function.

3.3 Ish a one-to-one function? Give a reason for your answer.

3.4 Suppose the graph ofl is obtained by

– shifting the graph ofh horizontally2 units to the left, and then

– shrinking the resulting graph horizontally by a factor of1
2 .

Write an equation that definesl . Include your reasoning.

Question 4: 9 Marks

4.1 Sketch the graph of the functionf defined by

y = 3 − 3
2

√
x + 4,

not by plotting points, but by starting with the graph of a standard function and applying steps of
transformation. Show every graph which is a step in the transformation process (and its equation) on
the same system of axes as the graph off .

4.2 On a different system of axes, sketch the graph which is the reflection in they−axis of the graph off .

4.3 Write the equation of the reflected graph.

Question 5: 24 Marks

x

y

y = g(x)

y = f (x)

S

O

A

B

18
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The sketch shows the graphs of the functionsf andg where

y = f (x) = c |x − p| + q

andg is a quadratic function such that the point(−1, 3) lies on the graph ofy = g (x). The salient point of
the graph ofy = f (x) is the pointS (4, 8). The line segmentAB is parallel to they−axis. Both the graphs
of f andg pass through the originO.

5.1 Determine the values ofc, p andq and thus write down the equation off .

5.2 If one of thex−intercepts of the graph off is 0, use symmetry to determine the otherx−intercept.
Give a reason for your answer.

5.3 Find the equation ofg.

5.4 Calculate the maximum length ofAB if AB lies betweenO andS.

5.5 (a) Restrict the domain ofg so that the functiongr defined by

gr (x) = g (x) for all x ∈ Dgr

is a one–to–one function. Write down the setDgr .

(b) Find the equation of the inverse functiong−1
r , as well as the setDg−1

r
.

5.6 Use the graphs of f andg (not the algebraic expressions forf (x) andg (x)) to solve the inequality

f (x) g (x) ≥ 0

Question 6: 13 Marks

The functionsf andg are defined by

f (x) =
3

3 − 2x
and g (x) =

2x
2x − 3

respectively.
Suppose the symbolsDf andDg denote the domains off andg respectively. Determine and simplify the
equation that defines

6.1 f + g and give the setDf+g

6.2 f − g and give the setDf−g

6.3 f · g and give the setDf ·g

6.4
f
g

and give the setD f
g
.
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Question 7: 15 Marks

The functionsf andg are defined byf (x) =
√

x − 1 andg (x) =
1 − x
1 + x

respectively.

Suppose the symbolsDf andDg denote the domains off andg respectively. Determine and simplify the
equation that defines

7.1 f ◦ g and give the setDf◦g

7.2 g ◦ f and give the setDg◦f

7.3 f ◦ f and give the setDf◦f

7.4 g ◦ g and give the setDg◦g

7.5 Find any possible functionsh andl such that

(h ◦ l) (x) =
4

(

3 +
√

x
)2 .

Question 8: 5 Marks

A function f is defined by

f (x) =
3 − 8x3

2
.

8.1 Explain whyf is a one–to–one function.

8.2 Determine the inverse function off .

Question 9: 13 Marks

9.1 Why isg defined by

g (x) =
3 − 8x2

2
not a one–to–one function?

9.2 Describe how you could restrict the domain ofg to obtain the functiongr , defined by

gr (x) = g (x) for allx ∈ Dgr ,

such thatgr is a one–to–one function. Give the restricted domainDgr .

9.3 Determine the equation of the inverse functiong−1
r and the setDg−1

r
.

9.4 Show that
(

gr ◦ g−1
r

)

(x) = x for x ∈ Dg−1
r

and

(

g−1
r ◦ gr

)

(x) = x for x ∈ Dgr .
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ASSIGNMENT 03
Due Date: 15 June 2018

Total Marks: 120
UNIQUE ASSIGNMENT NUMBER : 805518

ONLY FOR YEAR MODULE

This assignment coverschapter 4 of the prescribed book as well as the study guide

The answers to only some of the questions will be marked.DO NOT USE A CALCULATOR.

Question 1: 7 Marks

1.1 Rewrite the expression

ln

√

(x3 + 1)2 (x + 2)

(x2 + 3)4

in a form with no logarithms of products, quotients, or powers.

1.2 Rewrite the expression

2 log (x + 4) + 4 log (x − 3) − 1
2

log (x + 2)

as a single logarithm.

Question 2: 19 Marks

Suppose the functionsf andg are defined by

y = f (x) = 3x+3 − 18 and y = g(x) = 3x

respectively.

2.1 Explain the steps of the transformation process that youwould apply to the graph ofg to obtain the
graph off .

2.2 Write down the sets that represent the domain and the range of the functionf , and the equation of the
asymptote of the graph off .

2.3 Sketch the graph off , including the asymptote represented by a broken line. Label the horizontal and
vertical axes, and thex− andy−intercepts (if any exist). (Hint: The scale on they−axis needs to be
much smaller than the scale on thex−axis.)

2.4 Determine the equation that defines the inverse functionf−1.

2.5 Show that
(

f ◦ f−1
)

(x) = x and
(

f−1 ◦ f
)

(x) = x
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Question 3: 19 Marks

x

y

2 4 6 8 10 12 14 16 18 20

7

9
A

B

y = h(x)

y = l(x)

The sketch shows the graphs of the functionsh andl defined by

y = h(x) = log3(x − p) + q and h = l(x) = mx + c.

The two graphs intersect at the pointsA andB.

3.1 Use the graph to determinep andq, and hence write down the equation that definesh.

3.2 Write down the sets that represent the domain and the range of the functionh, and the equation of the
asymptote of the graph ofh.

3.3 Describe the steps of the transformation process that you would apply to the graph ofh to obtain the
graph ofy = log3 x .

3.4 Use the graph to determinem andc, and hence write down the equation that definesl .

3.5 Use the graphs of h and l (not the algebraic expressions forh(x) and l(x)) to solve the inequality
l(x) − h(x) ≤ 0.

Question 4: 27 Marks

Suppose the functionsf , g andh are defined by

f (x) = 24x + 3 · 22x+1 and g(x) = log3 x + log3(x + 6) and h(x) = e4x − 10e2x

respectively.

4.1 Write down the setsDf , Dg andDh that represent the domains off , g andh respectively.

4.2 Solve the equationf (x) = 16 for x .

4.3 Solve the inequalityg(x) ≥ 3 for x .
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4.4 Solveh(x) = −9 for x . Leave the answer in terms ofln, where necessary.

Question 5: 10 Marks

5.1 The sketch shows the graph of the functionk defined by

y = k (x) = a−x+2 + b.

Use the graph to determinea andb, and hence write down the equation that definesk .

5.2 What is the equation of the graph that is obtained by reflecting the graph ofk around the liney = x?

Question 6: 10 Marks

A roasted chicken is taken from an oven when its temperature has reached95◦C and is placed on a table
in a room where the temperature is20◦C. It starts to cool according to Newton’s Law of Cooling. If the
temperature of the chicken is65◦C after half an hour, what is the temperature after45 minutes? Leave the
answer in surd form.

Question 7: 14 Marks

A culture starts with680 bacteria. After just30 minutes the count is3 400.

7.1 Find a formula for the number of bacteria aftert hours.

7.2 Use the formula to find the number of bacteria after1 hour.

7.3 After how many minutes will the number of bacteria triple? Leave the answer in terms ofln but in
simplified form.

Question 8: 14 Marks

The half-life of Radium−221 is 30 seconds. Suppose we have a320 g sample.

8.1 Find a formula for the mass remaining aftert seconds.

8.2 Use the formula to determine how much of the sample remains after210 seconds.

8.3 After how many minutes will only10 g remain?
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ASSIGNMENT 04
Due Date: 13 July 2018

Total Marks: 100
UNIQUE ASSIGNMENT NUMBER : 777746

ONLY FOR YEAR MODULE

This assignment coverschapter 5 of the prescribed book as well as the study guide

The answers to only some of the questions will be marked.DO NOT USE A CALCULATOR.

Question 1: 33 Marks

1.1 Find the terminal pointP(x , y ) on the unit circle, determined by the given value oft .

(a) t = 11π
6

(b) t = −4π
3

c t = 5π
4

1.2 Suppose the terminal point determined byt is the point(4
5 , 3

5) on the unit circle. Find the terminal point
determined by each of the following:

(a) −t

(b) t − π

(c) π − t

(d) t + π
2

1.3 Find the reference numbert for each of the following values oft .

(a) t = −5π
6

(b) t = 5π
3

(c) t = 17π
4

(d) t = −11π
9

Question 2: 13 Marks

Complete the table below. Note thatt is measured in radians.

sin t cos(t − π) sin(2π − t) cos(π + t) Smallest positive value oft
5π
6

−1
2

√
3

2

−1
2

√
3

2

−
√

2
2

√
2

2
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Question 3 18 Marks

Find the amplitude, period and phase shift of the function defined by each of the following equations, and
sketch the graph of one complete period.

3.1 y = 2 cos 1
2

(

x + π
2

)

− 1

3.2 y = sin (3x − π) + 1

Question 4: 20 Marks

t

y

p q

y = f (t)
y = −2

y = 2

y
=

g
(t

)

y
=

g
(t

)

y
=

g
(t

)

y
=

g
(t

)

y
=

g
(t

)
−5π

4 −3π
4 −π

4
π
4

3π
4

5π
4

−π −π
2

π
2

π

The sketch shows the graphs of the functionsf andg, andp andq are thet−intercepts of the graph ofg.
The functionsf can be defined by either

y = a sin(k (t − b)) or y = a cos(k (t − b))

and the functiong is defined by
y = tan ct + d .

The constantsc andk arepositive.

4.1 For the functionf determine:

(a) the amplitude, and hencea;

(b) the period;

(c) the phase shift, and henceb;

(d) the constantk ;
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(e) the equation that definesf .

4.2 For the functiong determine:

(a) the period;

(b) the constantc;

(c) the constantd ;

(d) the equation that definesg.

4.3 (a) Calculatep andq.

(b) Use the graphs to give all the values oft ∈
[

−π

2
,
3π
4

]

for which f (t) · g(t) ≤ 0.

Question 5: 16 Marks

Sketch the graph of:

5.1 y = 5 csc
(

2
(

x + π
2

))

5.2 y = 3 sec(3x − π)
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ASSIGNMENT 05
Due Date: 17 August 2018

Total Marks: 100
UNIQUE ASSIGNMENT NUMBER : 719952

ONLY FOR YEAR MODULE

This assignment coverschapter 5 of the prescribed book as well as the study guide

IMPORTANT

• This is a multiple choice assignment.ALL the questions must be answered on amark reading sheet
which you then post to the university. Before answering thisassignment, consult the publicationStudy
@ Unisaon how to use and complete a mark reading sheet. You may, however, choose to complete
and submit the assignment online, usingmyUnisa.

• Keep your rough work so that you can compare your solutions with those that will be sent to you after
the closing date.

• 5 marks will be awarded for every correct answer.

• DO NOT USE A CALCULATOR.

Figure 1

θ

r

Question 1: 5 Marks

Consider the circle in Figure 1. What is the area in square centimetres of the sector of the circle with central
angleθ if r = 9 cm andθ = 60◦?
1. 4860 2. 27π

2 3. 27π
4 4. None of the preceding.

Question 2: 5 Marks

Consider the circle in Figure 1. What is the length of the circular arc (in metres) subtended byθ if r = 9
metres andθ = 60◦?
1. 540 2. 6π 3. 3π 4. None of the preceding.

Question 3: 5 Marks

Consider the circle in Figure 1. What is area of the shaded segment (in square units) ifθ is measured in
radians?
1. 1

2 (θ − sin(θ))r2 2. 1
2 (sin(θ) − θ)r2

3. 1
2 (θ + sin(θ))r2 4. None of the preceding.
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Question 4: 5 Marks

Consider the circle in Figure 1. What is the area of the sectorof the circle ifr = 12 andθ = 55◦?
1. 7920 2. 11π

3 3. 22π 4. None of the preceding.

Question 5: 5 Marks

Consider the circle in Figure 1. What is the area of theunshaded part of the circle ifr = 12 andθ = π
4

radians?
1. 1

2 (π4 + 1√
2
)122 2. π

8 122

3. 1
2 (π4 − 1√

2
)122 4. None of the preceding.

Question 6: 5 Marks

Consider the figure

α β

A B C

D

x y

Consider the statements and select the correct option below.

(a) y = x sin(α) cos(β)
sin(β−α) ;

(b) y = x
cot(α)−cot(β) ;

(c) y = x cot(β)
cot(α)−cot(β) ;

1. Only (a) is true 2. Only (c) is true
3. Both (a) and (b) are true 4. Both (a) and (c) are true

Question 7: 5 Marks

Consider the figure

α

β

A B C

D

x y

Consider the statements and select the correct option below.

(a) y = x sin(α) cos(α+β)
sin(β) ;

(b) y = x sin(α)(cos(α) cot(β) − sin(α));
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(c) y = x
cot(α)−cot(α+β) ;

1. Only (a) is true 2. Only (b) is true
3. Both (a) and (b) are true 4. Both (b) and (c) are true

Question 8: 5 Marks

Consider the statements and select the correct option below.

(a) For any real numberα, (sin(α) + cos(α))2 + (sin(α) − cos(α))2 = 2;

(b) For any real numberα, (sin(α) + cos(α))2 − (sin(α) − cos(α))2 = 2 sin(2α);

1. Only (a) is true 2. Only (b) is true
3. Both (a) and (b) are true 4. Neither (a) nor (b) are true

Question 9: 5 Marks

Consider the statements and select the correct option below.

(a) There exist real numbersα andβ such thatsin(α+β)+sin(α−β)
2 cos(β) 6= sin(α);

(b) For any real numbersα andβ, tan(α + β) = tan(α)+tan(β)
tan(α) tan(β)−1 ;

1. Only (a) is true 2. Only (b) is true
3. Both (a) and (b) are true 4. Neither (a) nor (b) are true

Question 10: 5 Marks

If we evaluate the expressionsin(π6 ) + cos2(π6 ) − sin2(π6 ) − tan(π4 ) without using a calculator, we find
1. 0 2. −1 3.

√
3 − 1 4. None of the preceding

Question 11: 5 Marks

Consider the triangle

A

B

C

with sidesa, b andc opposite the respective angles. Ifa = 5, b = 7 andc = 4, measured in centimetres,
then the area in square centimetres of the triangle is
1. 12 2. 4

√
3 3. 4

√
6 4. None of the preceding.
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Question 12: 5 Marks

From a pointA at sea two boats set out. The first boat travels in a straight line in the directionα◦ measured
clockwise from north to a pointB. The second boat travels in a straight line in the directionβ◦ measured
anticlockwise from south to a pointC. GivenAB is c km, AC is b km, andBC is a km. Consider the
statements and select the correct option below.

(a) a2 − b2 − c2 = 2bc cos(α + β);

(b) a2 − 2bc cos(α)cos(β) = c2 + b2 − 2bc sin(α) sin(β)

1. Only (a) is true 2. Only (b) is true
3. Both (a) and (b) are true 4. Neither (a) nor (b) are true

Question 13: 5 Marks

Suppose that in the situation of Question 12 we know that distance fromA to C is 5 km, the distance fromA
to B is 3 km,α = 15◦ andβ = 30◦. What is the distance fromB to C?
1.

√

34 + 15
√

2 km 2. 4 km

3.
√

34 + 15
√

3 km 4. None of the preceding.

Question 14: 5 Marks

P

Q

R

S

P, Q andR are three points in the same horizontal plane.SP is perpendicular to the horizontal plane atP.
QP̂R = 90◦, PQ̂R = 30◦, SR̂P = 45◦ andQR = 2 units. If x is the length ofSP in the same units, then
the value ofx is
1. 1 2.

√
3 3.

√
2 4. None of the preceding.

Question 15: 5 Marks

Consider the statements and select the correct option below.

(a) cos(x) = 1 − sin(x)
csc(x)+cot(x)
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(b) sin(x) = 1 − cos(x)
sec(x)+tan(x)

1. Only (a) is true 2. Only (b) is true
3. Both (a) and (b) are true 4. Neither (a) nor (b) are true

Question 16: 5 Marks

Whichone of the following equations isnot and identity?
1. 1

cot2(θ)
+ sin2(θ) + cos2(θ) = sec2(θ) 2. 1

tan2(θ)
+ sin2(θ) = csc2(θ) − cos2(θ)

3. 1 − 2 sin2(θ) = cos(2θ) 4. 2 cos2(θ) = 1 + sin(2θ)
5. tan2(θ) + cot2(θ) = sec2(θ) + csc2(θ) − 2

Question 17: 5 Marks

Which one of the following is the set of solutions of2 cos(3x) + cos(x) cos(3x) = cos(x) + 2?
1. {π

4 + 2kπ
3 |k is an integer} 2. { kπ

3 |k is an integer}
3. {2kπ

3 |k is an integer} 4. None of the preceding.

Question 18: 5 Marks

Which one of the following is the set of solutions ofsin(3x) + cos(3x) = 0 on the interval(−π, π)?
1. {−5π

12 ,− π
12 , π

4 , 7π
12} 2. {−3π

4 ,− π
12 , π

4 , 7π
12 , 11π

12 }
3. {−3π

4 ,−5π
12 ,− π

12 , π
4 , 7π

12 , 11π
12 } 4. None of the preceding.

Question 19: 5 Marks

Which one of the following is the set of solutions of4 sin5(x) − 3 sin3(x) = 0 on the interval(0, 2π)?
1. {π

3 , 2π
3 , π, 4π

3 , 5π
3 } 2. {0, π

3 , π, 4π
3 , 2π}

3. {0, π
3 , π, 4π

3 } 4. None of the preceding.

Question 20: 5 Marks

Which one of the following is the set of solutions ofsin(3x) + tan(3x) = 0?
1. {π

6 + kπ
3 |k is an integer} ∪ {2kπ

3 |k is an integer}
2. {π

6 + kπ
3 |k is an integer} ∪ {π

3 + 2kπ
3 |k is an integer}

3. { kπ
3 |k is an integer}

4. None of the preceding.
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SELF ASSESSMENT ASSIGNMENT A

DO NOT SUBMIT

This assignment coversall the study material

This assignment is the October/November 2016 exam paper andit will be sent to you during the course of
the year. The exam paper will be available for download on themyUnisa site underOfficial Study Material.
The duration of the paper was two hours. It is a good idea for you to try to answer the questions as though
you were in an exam, with no interruptions and no assistance,within the given time limit.

Since the assignment isself-assessed (i.e. you will mark it yourself)

• you will not be sending it to Unisa to be marked, and thus

• you may useany writing paper for answering the questions, i.e.

• you donot need to use your assignment writing pad to answer the questions.

The memorandum will be sent to you in a separate tutorial letter.

It is very important to do this assignment.

• It covers all the work.

• It gives you practice in

– writing out a mathematical argument or calculation

– staying within the time limit set for the exam.

• It helps you to identify sections of the work you should studyagain.

Note that the use of a calculator is not permitted in the MAT1510 exam. The total number of marks
might be more than 100, but 100 is considered to be full marks.
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