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NTRODUCTION

This book contains activities that are designed to reinforce
the mathematical concepts and skills taught in senior math-
ematics programmes. The activities canbe used by groups of
students who enhance their learning by discussing and
practising the mathematical terminology and skills, while
working together in a cooperative and enjoyable way.

There are four 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 Math-

ideas for using
Mix and Match
- Activities

7 Match each of the graphs, equations and phrases on
theleft hand page with four of the numbered statements
from the right hand page.

% Write four mathematical 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 four descriptor
statements for each. Mix up the descriptors and swap
with another group.

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

A ’Information Sharing
~ Activities

These problems are split into six sets of clues. Bach setison
a different page and can be identified by a large letter (A-F)
at the top of the page. Each group member can have one
or more sets of clues.Each person shares their clues with
the other group members, in order to compile enough
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.

ematics Activities is included at the beginning of that sec-
tion, on pages 49 and 50.

The activities are grouped according to style (see the con-
tents page). A symbolis included at the top of each page for
quick reference (see below). The table on the inside of the
front cover shows the activities according to topic and style.

Tt is hoped that students will enjoy doing these activities,
and also learn from working together with others.

&. . ldeas for using
il Single Sequencing
== Activities

5 Put the steps into the correct order to solve the
problem.

- S 2
i = S

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.

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

- ldeas for using
/. Double Sequencing
Activities

Put the written descriptions (A-G) into the correct order.
Match each with the symbolic part of the solution. These
boxes are numbered. For each set of written instructions,
except the coordinate geometry problem on page 40, there
are three different problems to sequence. The coordinate
geomelry problem has only one problem to sequence.

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

Use both parts of the answer to 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.




INTS FOR [ EACHERS

Use one book for each student.

Theseactivities can be set as tasks to be doneindividually 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 seven mathematics.

The grid on the inside of the front cover shows where to find
activities in the book on specific topic areas. You can use
different styles of activity on the same topic in a lesson (or
series of lessons) or you can use the activities as a different
kind of revision lesson.

ideas on how to set up groups

Three students makes an ideal group size.

There are many ways of splitting your class into groups.
Here are a few:

P

e,

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

5 students with the same number of letters in their first
name

5 specific groups chosen by the teacher using some
criteria {e.g. ability, gender balanced, ethnic mix etc.)

» draw names from a hat

y students draw cards out of a hat. The cards each have
a mathematical symbol (e.g. +, — =, §, % ...). 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 setup. 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 recorder, chairperson, enthusiast,
etc. Thesejobsshould rotate with each activity so each group
member has experience in each position.

All the activities have been trialled in 1993 by schools in the
Wellington area.

To students
If you:

oy

5 are studying level seven mathematics

5 enjoy working with other students and /or like work-
Ing on your own

5 want types of mathematical activity that are different
from the conventional text book style questions

this book is for you!

Youcanuse thisbook on your own, or in groups of two, three
ormore. You will gain most from the activities if you discuss
them with others. You can use it at home or at school. The
activities are set up to help develop your understanding and
enjoyment of level seven mathematics.
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" The minimum point is (-2, 0)  The ‘vintercept is (O,_12)

This is an absolute valtie function ' This is an exponential function

Theformuiaasy: {x— 2)2(x+3) S

" The equation is = (x+ 12 .

- Theequationisy=2

 The yinterceptis (0,4)

 The equation of the curve'is y=" x+2.

alocal minimum at (2,0)

- There are two xintercepts

- The yinterceptis (ONZ) The function Is decreasing when x<0.

ASx— ey S0 ~This is a square root function .~ -

The 'funétiqn is Symrﬁetribé_[ about the y-axis ' Thé'e':q'u_aﬁt'ior{is'')'('2 4 yﬂ - 4



Match four appropriate statements from page four with

each graph.
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The yintercept is (0, -1)

The curve cuts the yaxis at (0, 3)

The graph ig yu= m—— X ; 1

The horizontal asymptote is y =0

_ The equation of the curve is y = ——2X ?

The domain of the function Is x#~1, xe R~

: Thevemcal asymptote is x= 3. "
The -ve.r.*:tica.!' éSYmpfote is x: 1
.'T.he:'ré_n_.gef isye .R,_y%._(.).

The fuﬁc_ti_c_m .cuts_. the xaxis at (—2, 0)

As X 300, ¥y = 0

“The curve is y =

2

The functicon is y = ———
xX-2

The xintercept is (1, O)

This is a hyperbolic function

CAsx— 3, Yoo

DX+ 4
o x-1

_T_hé"ho'rizq'nt'al_a_symptote isy=1

y= x+ 2' is’ an ax'i_'s_' of symmetry of the' curve

" The function is y= —1m~ ~2
T ax=3

The function is y = 2x+3
© funetion I8 y=-,71

+2

This is the graph of y= —2—

As X —~cs, y—>1

The graph isy=2+
x—1
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AS X ~—yee, ¥y — 2

The graph shown is y=x - 4x+ 4
The x-irfce.r'cept'is'(?,: 0)
Thevert:cal asymptotem x= 2

 The function is y=%+2 S

: _"The curve cuts the xaxis at {0.5_,.0) e

- The curve Is parabolic ; "

The functlon i i_nérea's_i'hg':whéh_x:f 0

* The curve has no yintercept

The function is y =
o 72

The domainis xe R

There are two xintercepts. One is §/2, 0)

The equation of the curve is ¥y = % -2

This function is increasing when x < 0

The function is y = x2 — 2

Therangeisyz-2,ye R

The fuinction s always decreasing

The fu_nc':t'i(jr'}" is a hyperbola -

' The yintercept is (0, <2) .

* The function is y= 224 0

o T'h_é'_"ﬁed_l,iat_ib_h of the curve [s y=2-x

The graph shows y= (x-2)°

The horizontal asymptote is y=2

AS X = oo, ¥y o 2
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Match four appropriate statements from page eight with

each graph.
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There is a turning point at x = 90°

The function is y = cos g

The function is periodic

The curve is a_]wa;zf.s inc?eési_ng

The fuhctién Is y= 1+ cos x

The fuﬁctiqn has a discontinuity at x = 90°
The ahwp.l_]tg;dé.ig 1

The maxi_m point s (% 2)

There are four xintercepts

The period is 180°

The range of the functionis 2<y< 2, ye R

The curve has a negative gradieﬂt for
O<x<m

Qg

The function is y = 2 sin 2x

This function is y = -2 sin x

The minimum point is (r, 0)

The period of the function is 720°

“The fu_hct'ion is y = tan x

. 'Th_é function is decreasing when
180° < x < 270°

The amplitude of th_é _c_U_rve is 2

The yintercept is (0, 1) '

This function has an axis of symmetry
where X =T

The curve is y = cos 2X

The domainis0 <0 <®m

The period is 2x
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_As xincreases f(x) inreases

There is a minimum at (1, 0)

f(x) = In x

The gradient decreases 3 x fets orger

L _.2'-
W gand 4 50
dx - cdxoo

. The curve is symmetrical about x=3 =

The equation of the function is y= = x + 2

| ﬂ:@ a’Ex;—; 3o

This is an exponential curve
The gradient of f(x) is 'poéitive

ﬂ:»Oforallx

dx

The gradient increases as x increases

10

fx) <Owhenx<Zlandx>5 '

Y s owhenx>1 -
dx T

CThe grédient of i_he graph is _négat:i'\:fe' ;

“The gréd'iént is constant

 The slope is negative when x<1 =

_ :‘:'j_-i’--<_o for all. values of x -

axt.

f(x) decreases as x increases. "

The limit of the function as x> is 0 =

As x increases, f(x) increases

Cyt=2x-2
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PQis paraliel to the line y= 2 - x

AB goes fhro_ugh the orlgin

~ The midpoint of AB is (4, 2)

Plsonthexaxis -

- The midpoint of Q and Pis {=:

The distance from P o'

. AB cuts the yamsat o1 SR

PQhas lengin (802712107

PQis perpendicular to the line y = _0.5x+3

Ais equidistant from the x and y axes.

 Bisinthe third quadrant .

Aand B are in the same quadrant

" PQhas a negative gradient

The length of AB _i_sx/'_.3_2 ;Jn_its |

- PQhas a positive gradient

Thegradientof ABis1

v

/.. PQisT3 units long

/- The length AB 1s

- The length of A8 is\72 units -

Tne slope of AB is % o

Pis closer to the yaxis than Q

: 40...@&:8. o 8
re_'hot-.-i'lj}.’fl’.l:e same '_C{L_i_édr_an:t | S

" The midpoint of ABis (3,4)

12
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