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This book contains activities that are designed to
reinforce the mathematical concepts and skills taught
in senior mathematics programmes. The activities
can be used by groups of students who enhance their
fearning by discussing and practising the
mathematical terminology and skilis, while working
together in a co-operative and enjoyable way.

There are five styles of activity in this book, each of
which can be used in many different ways (see below
for some ideas). An explanation on how to use the
Language Mathematics Activities is included at the
beginning of that section, on pages 51 and 52.

These activities can be set as tasks to be done individually
by students. However they were written with groupwork
in mind. Groupwork encourages student discussion of
the concepts involved, Whether done individually or in
groups these activities provide an alternative and
enjoyable means of learning level sight mathematics.

The grid shows where to find activities in the book on
specific topic areas.

You can use the activities in a variety of ways. Here are
a few;

Incorporate them into your normal teaching programme
by:

> using an activity or activities as part of a normal
lesson.

> using a set of activities from the same topic area as
a complete lesson.

> using a collection of activities from different topics
as arevision lesson.

> introducing a new topic or skill using an activity as a
iesson starter.

> using an activity to revise concepts taught the
previous year.

The activities are grouped according to style (see the
contents page). The table on the inside of the front cover
shows the activities according to topic and style.

It is hoped that students will enjoy doing these activities,
and also learn from working together with others. Most
activities include students using mathematical processes.
For easy teacher reference the content achievermnent
objectives covered or partially covered by the activity are
written at the base of each page.

ideas on how to set up
groups

Three studenis make an ideal group size.

There are many ways to spliting your class into
groups. Here are a few:

> straight from the roll in alphabetical order.
> people with birthdays in the same month.

> students with the same number of letters in their
first name.

> specific groups chosen by the teacher using some
criteria (eqg ability, gender balanced, ethnic mix etc).

> draw names from a hat.

> students draw cards out of a hat. The cards each
have a mathematical symbol (eg +, -, =, $, % ...).
There should be three of each kind of symbol. All
the students with matching symbols get together.

Desks may need a quick rearrangement in order to have
an ideal classroom set up. Train the class to lift the
desks quietly into a group format. Leave room between
the groups for the teacher to circulate and have at least
three desks for each group so that they have enough
space to work effectively. A quiet environment is best for
group discussion and student thinking, as well as teacher
sanity!!

If you wish you can have each group assign specific
jobs to group members, such as recarder, chairperson,
enthusiast, etc. These jobs should rotate with each activity
so each group member has expertience in each position.

Most of these activities have been trialled by schools in
Wellington, Auckland and Christchurch.




insiructions are included on most pages buf here are some more ideas...

Ideas for using
Mix and Maitch
Activities

> Maich each of the graphs, equations and phrases
on the left hand page with the numbered statements
from the right hand page.

> Write mathematicai statements for each of the
graphs etc on the left hand page, without looking at
the right hand page.

> Make up two more problems with descriptor
statements for each. Mix up descriptors and swap
with another group. ' -

> Use the problems in conjunction with the answers to
help with revision.

ideas for using
Information
Sharing
Activities

These problems are split into three sets of clues. Each
group member can have cne set of clues. Each person
shares their clues with the other group members, in order
to compile encugh information to solve the problems.

> Exchange information by talking only, so that each
group member can draw the graph or solve the
problem.

> Exchange information by talking only and solve the
problem together on one piece of paper.

> Make similar problems to swap with other groups.

ideas for

using Single

Sequencing

Activities

> Put the steps into the correct order o solve the
problem.

> Put the steps into the correct order and either write
a sentence to describe the mathematics that has
been used at each step or discuss what happened
at each step of the problem.

> Make two similar problems, mix up the steps, and
swap with another group.

> lse the problems in conjunction with the answers
as an aid to revision.

ideas for
using Double
Sequencing
Activities

Put the written descriptions (A-G) into the correct order.
Match each with the symbalic part of the solution. These
boxes are numbered.

> Find one correct sequence from the answers.
Use this to sequence the other part(s) of the activity.

> Use both parts of the answer fo learn how to solve
problems of that type. Complete some other
questions from a text book in the same way.

> Use the sequence of written instructions to solve
other problems.
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2. How many ways are there of ordering ten books
onto a shelf?

4. Mrs Gracie has twenty-three cats. She decides
to take four to the national cat show. How many
different selections are possible?

10. Six books are randomly selected from a shelf
of 20 books. How many different selections

6. Arestaurant offers three different soups, five are possible?
entrees, six mains and four desserts. How
many different four-course meals are possible?

8. A committee of four is to be formed from a group 12. Five-digit numbers are made by selecting
of six women and eight men. If the committee digits from 1,2,3,4,5,6,7,8,9. How many
has only one man, how many different different numbers are possible if the number
committees are possible? starts with 5 and has no digits repeated?

Algebra level 8: ... investigate and find numbers of arrangements and selections from a number of objects.




Piecewise Functions

1. Match four numbered statements with each graph.
2. Discuss how well each graph modeils the practical situation you have matched it with.

Decide on which variable is on each axis. Choose appropriate units and decide whether
the given values are realistic.

2. y=x+37,0sx<2

6. This graph shows how the volume of
milkshake consumed by a boy at
McDonalds varies over time.

8. There is one linear section of this
function.

12. The second section of the function is
decreasing.




Hyperbolas

1. Match four numbered statements with each graph.

2. Sketdh y =2TX+:»1E

3. Investigate y-=

. Write four descriptors for the function.
ax® +b

+d

Algebra level 8:
functions.

Use graphical techniques to explore and illustrate y = x*

8. As xX=wo,

6. The function is all the
points where

12. Thecurveis y=2—

sy_

_ax+b
+d

X+3

, and piecewise




Algebra

1. Match four numbered boxes with each of A,B,C and D.

2. Answer all the numbered boxes.

3. Find or write two more problems of each type, and answer

them, or swap with another group.

4. Answer the “Algebra in Context” problems from the
bottom box.

Algebra in context:

1. The area of a regular hexagon is given by the
formula A=~;»aP where P is the perimeter of
hexagon and a s as shown on the diagram.

(i) Find the area of a hexagon with a =+am and
length 2m.

{ii} Find a if the area is 400 cm? and the

perimeter is 45cm.
(ifi) Prove A:%aP for all regutar polygons.

2. The formula v=d+drt represenis the value
investment of d doliars at a rate of interest,
years.

(i) Make rthe subject of the formula.

(i)} Calculate v for a $2000 investment made for 2

years at 7% interest.
{iii) Make t the subject and state why this versi
the formula might be useful.

the

side

of an
r, fort

on of

X +ex 16. 3logx +2logy

Algebra level 7:...carry out appropriate manipulation and simplification of algebraic expressions.
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6. 2x+y<100

16, x<25 24. P is the point (37.5, 25).

Algebra level 8....model real simulated situations, using linear programming techniques, and obtain and
interpret optimal solutions.




Curve Fitting
(Linear, Log/Linear and Log/Log)

1. Match four numbered statements to each graph labelled A,B and C.

2. On your own paper sketch the three functions 1,2, and 12. Describe for each a real life
situation that could generate the function. eg. the distance travelled by a girl walking
her dog, the oven temperature as it heais up, how hungry you are between breakfast
and lunch, the volume of windscreen fluid with the number of squiris used, the
population of bacteria on a sandwich left in a locker over time, etc.

3. For each set of data (a) - {(c¢), (i) plotagraph of x and v,
(ii) use a linear, log-log or log-linear graph to find the function that links x and y.

(iif) discuss whether or not the data is realistic.

2. y=15¢"*

4. This graph shows that x and y are related by a
power [aw.

6. if the points on this graph were not in a straight
line, the function would not be an exponential
one.




8. The gradient of this line is 2.

12, y=15x°

{(a) X= age of a baby in months.
y=length of the baby (cm).

X | 0 1 2 3 4 5 8 7 8
y ‘ 50 508 518 527 536 545 554 563 572
{b) x= the number of months since January 1995.

y= the number of possums on a farm.

X l 4] 2 4 6 8 10 12 14
y ‘ 16 19 24 29 36 43 B3 65
(c) x= distance in metres from the shore of a beach.

y= depth of the water in metres.

X } 0 10 20 30 40 50 60 70

y ’ 0 1.7 16,5 203 234 262 287 3

Algebra level 8:...choose an appropriate model for real data, including the use of a Log-Log and SemJ-Log
techniques, and analyse and interpret the resufts.
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X, = Xo¥1 = XVg

4.

¥1-Yo

6. This graph shows the bisection method.

8. This method will always find the root to the

required accuracy.

12, This method requires two starting values.

near equations.
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-

Algebra level 8

q



Functions and Gradient Functions

1. Match four numbered statements to each of A,B and C.
2. Match the gradient function graphs to the original graphs.

3. Make up a graph that could describe a practical situation. Write four statements about
it and sketch the gradient function.

4. Answer the problems on page 14.

4, This graph may represent the population
growth for a bacterial population.

(0, 100).

N
8. The function has a real root at X= V20

10. The rate of change of the function is
constant.

12. As x increases y decreases,




