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C-ongruence ancl Similarit5t

1. Congruent figures or objects have exactly the same shape and the same size.

2. A figurc and its image undei translation, rotation or rellection me congruent.

3. Similar figures or objects have exactly the same shape but not necessarily the same sze.

4. TWo polygons are similar if
(a) all the coresponding angles are equal, and
(b) all the ratios of the coresponding sides are equal.

5. Congruence is a special case of similarity.

6. A figure and its image under an enlargement are similar.

7. An enlargement with a scale factor greater than I produces an enlaryed image. An enlargement

with a scale factor between 0 and 1 produces a diminished image. An et argement with a scale

factor of I produces a coflgruent inuge.

8. If the linear scale of a map is I : .I, it means that I cm on the map rcprcsents 'I cm on the actual

piece of land.

H!ftfrt
1, civen that 4/3C is congruent to ACPC, copy and complete

the following.
(a) AB = 

-,

(c') CQ = 

-,

G) LQr = 

-,

(b) Bc =
@\ AEc =
@ Pea =

Given that AA-BD is congruent to ACDB, state six pairs

of corresponding equal parts.

N.\ \\1|nbt\ Mnthdndt\ \ w\ltoaA 2



Given that APQS is conguent to AQPR, state six pairs of
coresponding equal parts.

Given that 4,430 is congruent to AACP, write down
six pails of corresponding equal parts.

In each of the following figures, A,43C is congruent to APOR (not dmwn to scale). Write down
the value of each unknown.
(a) B

(b) A



(d)

6. Each of the following pairs of figures are congruent (not drawn to scale). Find the value of each
unknown,
(a)

)

"F1 h"'"''/ \ / y*
oK3' f;-, 5r---------_%1p

ABCD = PQRS

C

ABCD = PQRS

(b)

(c,

a

(d)

ABCD = PQRS

Netr SrtL ,^ M.thona.ics jlbrkbooL 2



7. In each of the foflowing, 4,43c is similar to APQR Calculate the value of each of the

unknowns.

,u, 
" 

nlro--1P

"N,\
(b)

c 'X" *y'
,4\\/,/- \ \ /

^^aa' )'X- V
R

(c.l A tcm
\ P\----\'
l\ \ |

+.:c.l \ \ l45cmt\\lk8r \ \
A lcm _

8. Given that AABC is similar to AAPC, calculate the value of each of the unknowns The

(d)

(b)
measuements in each figure ate in cm.

(4, A

(e)

(d)(c)

(f)

R
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tne (h)\g)

In the figure, AABC is similar to AAPQ and AqCR is similar
to AQAK Given that BC = 4 crn, PQ = 'l cnr., AC = 6 cm and
AK = 12 cm, calculate the length of
(a\ cQ, (b) cR.

10. In the figule, APCR is similar to APAA. Given that Pq = 18 cm,

QR = 24 cm, Al' = 9 cm and AB = 16 cm, calculate the length
of
(a\ PB,

1.3.

lhe

o) Pn.

11. A map is dlawn to a scale of 2 cm to 3 km. Find the actual distance, in km, between two towns
if the distance aDart on the maD is
(^) 24 ctn. (b) 10.5 cm, (c) 14.2 cm, (d) 2.6 cm.

Two cities are 480 km apart. What is their distance apart on the map dmwn to a scale of
(a) 2cmto25km,(b) 5cmto75km, (c) 9cmto25km, (d) 0.5 cmto 120km?

The distance between two towns P and I on a map is 16 cm. Find the actual dislance, in km, if
the scale of the map is
(a) 2cmto3km, (b) 1.2cmto3km, (c) 2.4cmto9km, (d) 0.5cmto0.25km.

On a scale dmwing, the height of a school block is 4 cm. If the actual height of the block is 30 m,
what is the scale of the drawing?

The disrance between two car parks on a map with a scale of 5 cm to 2 km is 7 cm. What is fhe
actual distance, in km, between these two car parks? What would be the distance, in cm, between
these two car Darks on another maD drawn to a scale of 6 cm to 4 km?

t4.
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16. TheR.Fof amapis ]. . Find the aclual distance, inkm. between two villages ifthe distance

apart on the maP is
(a) 18 cm, (b) 16.5 cm, (c) 65 cm, (d) 7.4 cm.

17. A map i. drarvn to a.cale of | :u 0 000
(a) 800 m. (b) 0.2 km,

18. Find the R.F. of a map dmwn to a scale of
(a) 2 cm to 9 km,
(c) 0.5 cm to ,t00 m,

(a) Singapore and Jakarta (12 cm)
(c) Jaka a and Brunei (20.5 cm)

What distance, in cm, on the map will represent
(c) 3.6 km, (d) 2km400m?

(b) 3 cm to 4.5 km,
(d) 7.5 cm to 105 km.

(b) Singaporc and Medan (8 cm)
(d) Kuala Lumpu and Surabaya (22 cm)

r9.

20.

On a map ofscale I : 500 000, thc distance between two towns is 17.6 cm. Find the actual disiance

between the two towns in km.

Calculate tbe actual distance between the following places in km given that the scale of the map

is 1 | 7 500 000. The map distances are given in brackets.

21. The R.F. of a map is ;+-. Find the area on the map which represents an arca of 20 km2.' 50 000

22. A map is dmwn to a scale of I : 20 000. Find the actual area, in km', of a field whose area on

23. The figure shows a scale drawing of a rectangular piece of land.

If the dmwing is drawn to a scale of I cm ro 15 m, find
(a) the actual perimeter of the land in m,
(b) the actuat area of the land in nf.

(c) /) cm'. (d) 124 cm:.
the map is
(a) 5 cm':, (b) 18 cm',

A. A plan of a shopping complex is drawn to a scale of 1 cm to 5 m. Express the scale of the plan

in the form 1 : n. Find the perimeter and area of a rectangular shop space which measures 2.4 cm
by 4 cm on the plan.

A map is akawn to a scale of I cm to 4 km. A forest has an area of 64 km'. Find, in cmt, its area

on the map. What will be the area of the forest dmwn on aDother map with a scale of I cm to
2 km?

26. Given that 4 cm on a map reprcsents 3 km on the ground,
(a) calculate the actual distance, in km, between two towns which are 10.5 cm apart on the

map,
(b) find the R.F. of the map,
(c) calculate, in cm'7, the area of a town council on a map given that its actual area is 32-4 km'z.

( 0r l! t., t. ditl S i t ti kt n!



27. A park occupies an
map is
(a) 2 cm to 15 m,
(c) 4 cm to 0.6 km,

area of 24 cm2 on a map. Find its actual arca, in mr, if the scale of the

4cmto25m,
1.5 cm to 120 m.

(b) 4 cm to 35 km,
(d) 7 cm 10 6 km.

(b)
(d)

2E. The distance between two cities on a map with a scale of 1 : 1 500 000 is 14 cm. Find the distance
between fhese t,'vo cities on a map with a scale of
(a) 3 cm to 70 km,
(c) 5 cm ro 10.5 km,

29.

30.

The area of a field drawn on a map with a scale of I cm to j k i" 36 
"rnt. 

Wtrat *iil b" th"

area, in cm'?, of the field drawn on a map with a R.F. of
(a) I : 25 000, (-b) 1 | 12 500,
(c) I : 75 000, (d) I : 200 000.

A map is dlawn to a scale of I : 120 000.
(a) C: culate the actual distance, in km, represented by 5.4 cm on the map.
(b) Two towns are 10 km and 80 m apart. Calculate, in cm, their distance apart on the map.
(c) On the map, a lake has an area of 3.6 cm2. Calculate, in km'?, the actual arca of the lale.

A naturc reserve of area 225 km' is rcpresented on a map by an area of 36 cmz. Find the R.F. of
the map. What will the area of the nature reseffe be on a map with a scale of 1 cm 10 5 km?

l"

'ap

an
)m

to

A scale model of a building is made. Given that thc area of a hall on the

actual area, calculate the lenglh of the hall on the model if its actual length

model is ! of the

is z[0 m.

Stale whether each of the following statements is tlue or false. Give your leason(s) or use an
example to explain your answers.
(a) Al1 equilateral tdangles are similar
(b) All squares arc congruent to one another.
(c) All circles are similar
(d) Any two semicircles selected will be congruent to each other
(e) The faces of a cube :ue congnrenr to one another
(f) The face of a cube must be congruent to the face of another cube.
(g) The tace of a rectangle is always similar to the face of another rectangle.
(h) All rhombuses are similar.
(i) All squares are similar.

0) The diagonals of a parallelogram will bisecf it into two congruent t.;angles.
(k) The diagonal of a kite will divide it into two congruent triangles.
(l) The angle bisector of a rectangle will divide it into two coDgruent triangles.

A waler tank in a photograph is 8 cm long and 4 cm high. If the adual heighr of dle rank is 3.2 m,
find the actual length of the tank.le

34.

Ntw Srtlthut ltTlthqniics fia*ho.k 2



36.

Two similar water containers arc shown on the dght. The radius of
the smaller bottle is 1.2 cm and that of the lmger boftle is 2 cm.
(a) If the height of the larger bottle is 8.4 cm, calculate the height

of the smaller botde.

O) If the lenglh of the smaller bottle is 7.6 cm, calculate the
length of the larger bottle.

Two similar cones are shown on the dght. Given that the

heigbt of the larBer cone is 24 cm and that of the smaller
cone is 10 cm, calculate
(a) the radius of the larger cone if the radius of the smaller

cone is 5,5 cm,
(b) the circumference of the smaller cone if that of the

larger cone is 84 cm.

37. The length and width of a rectanSle ABCD are 24 cm and 18 cm respectively. Given that rectangle

ABC, is similar to rectangle PCRS,
(a) find the width of the rectangle, PqlRS, if its length is 36 cm,
(b) find the length of the rectangle, PQRS, if its width is 36 cm.

C'r lru.trt.nd S itnilari^



letu
Properties of Similar Triangles

)

You need the Geometer's Sketchpad (GSP), a dynamic geometry software, to view and interact with
the GSP template for this worksheet. If your school does not have a licensed copy of version 4, you
may download the free evaluation ve$ion from www.keypress.com for tdal first.

The purpose of this worksheet is to explore the properties of similar tliangles.

Section A: Exploration

Open the appropriate template from the Woikbook CD.

gle

Sll'lllnr Tfangl€3

dd,. d k Mo +31a, Gw]

t\r\ /\
-1 

\.

1, The template shows two triangles. What do you notice about the shapes of AABC
AA'B'C'1

2, What do you notice about the angles of A,ABC and the corresponding angles of AA?,C,? [l]
Note: Corresponding angles refer to ZA and ZA', LB 

^nd 
LB', and LC alild LC'.

and

tl1



4,

3. Click and move each of the points A, B, C, A', B' and C' so that you will get different pairs of
triangles- What do you notice about the shapes of AABC and A A'B'C'? tl]

Click and move each of the pohts A, B, C, A', B' and C'. What do you notice about the angles

of AABC and the conesponding angles of 4,4?'C'? t1l

LABC 
^nd 

LA'B'C' axe called similar triangles. State two properties of similar tdangles based

on your explomtion in this section. t11

Section B: l'urther Exploration

At the bottom left comer of the template, click on the tab 'Page 2'. This will show the template

Similar Tdnngle$
., nd'{MrRdtsld6ddd4!' EWn*r6*,1.ko66c6! l'EE&@i

h.\
!!: !3: 19



of 6.

t1l

Click alrd move each of the points A, B, C, ,4', B' and C so that you wiil get four different pairs
of similar triangle.. Complete rhe uble below. t3l

les

tll
I

2

3

4

1 What do you notice about the last three columns?

1o1u: 49, # ""O # are called rhe ratios of the corr€spondirg l€ngths of the two tdangles.

E. Click and move the point labelled 'adjust scale factor'so that you will get a different value for
the scale factor tr. Repeat Q6 above and complete the table below t3l

I

2

J

4

ied
11

ate

t11

t11What do you notice about the last three columns?

N.r' SlLlatm: Mnh?,nati.t \totkh..k 2



10. Based on your exploration in this section, state one property of similar triangles. tU

Section C: Aninatiotr

Right-click on the table in the iemplate and select: Add Tdblz Data...
Select the second optiont Add 10 Entries As Values Change, Adding 1 Entry Every 1.0 Second(s).
Click O(.
Sefeci the vertex A of the lriangle and the point 'adjust scale factor' .

Choose fiom the Toolbar: Displa! > Aninate Point or Animate Objects.

Section D: Conclusion

11, Write down one main lesson that you have learnt {rom this worksheet. tll

Final Score:

f l,rs

Teacher's Cornments (if any):



Congruence ancl Similarity

Ode of your classrnates is confused over when two figues are considered to be congruent and when
&y are considered 10 be similar to each other. By providing some examples, explarn to your classmale,
dearlv definine the differences between congruence and similaritv.

Nev t\ ubus Math.,Mtics Wo&baot 2



Scoring Rubric:

Showed complete
understanding of
congruenc€ and similarity

Gave clear and complete
explanations and used
accurate mathematical
telmrnology

Provided a lot of good

examples

Gave nearly complete
explanations and/or
made some flrtor
elaols in mathematical
teminology used

Provided sullicient
examples

Showed nearly complete
understanding of
congruence and similarity

Show€d some
unde$tanding of
cong ence and similarity

Gave incomplete
explanation and/or
made some effors
in mathematical
teminology used

Provided limited
examples

Showed limited
rmderstanding of
congruence and similariry

Gave explanations
which were difficult
to undeEtand and/or
made major errors
in mathematical
terminology used

Provided unclear
examples

Provided no examplesShowed no unde6tanding
of congrrcnce and

similarity

Gave muddled
explanations and

drd not use any
accurate mathematical
teminology

[-l,''
Final Score:

Teacher's Conments (if any):

C.Rrrt ht:. dhd Si rnilat i.\'



Tessellation

lbu are a budding artjst aspjring to be as famous as M. C. Escher

'rho is well known for his tessellation art pieces and illusion art. You
ihould search the Internet (e.g. www.mcescher.com) to look at some

of Escher's afi pieces for some ideas of what a good and beautiful

-ssellation aft piece is.

Tessellation is the a.It of placing all the congruent figures together so that there is no gap in between.

\bur task is to design your own master afi piece using some congruent figures that you will craft-

\bu can either use manual drawing or computer techrology (you can search the Internet for some fiee
easy to-use tessellation software). Whatever tool you use, rcmember to colour your tesellation to make

it more attractive.

i.A' SrlLlrf Muth.txni.\ lvrkhDk 2



s.TiEffrt:

Final Score:

f--]rn
Teacher's Comments (if any):

Showed complete
understanding of
congruence thrcugh the
use of congruent shapes

Used irregular or
interesting regxlar shapes
to fbrm tessellations

Put in a great deal of
eflort to create an artistic
tessellation piece which
has atFactive colours and
looks pleasant

Sbowed almost complete
understanding of
congruence tkough the
use of congruent shapes

Used quite interesting
regular shapes to form
tessellations

Put in very good effort
to create a tessellation
piece which has some
attractive colours and
looks pleasant

Showed some
understanding of
congruence through the
use of congruent shapes

Used simple geometrical
shapes (e.9. square,
rectangle, triangle, etc.)
to fbrm tessellations

Put in some good effort
fo create a moderately
artistic tessellation piece
which is rather plain-
looking

1

Showed limited
understanding of
congruence

Used shapes that
could not be properly
tessellat€d

Made some effort in
colouring

0
Did not show any
understanding of
congruence

No tessellations shown Made little or no effoft;
poor or no colouring;
slipshod and tady work

Score



Scale Drawing

Eke a scale alrawing of the floor plan of youl house using a suitable scale so that it can fit in the space

Fovided below. Label the rooms properly. You should also include some fumitue in your floor Plan to

Dte it more attractive. The fumiture should also be properly labelled and dmwn to scale. To know how
rfoor plan with fumiture looks like, you can collect some brcchues of HDB or condominium flats.

Net Slllab$ l,luthendi.s rvnrkbook 2



Scoring Rubricl

Final Score:

[-l,a
Teacher's Comments (if any):

Showed complete Dnderstanding of
scale drawing and scale

Well-dmwn and accurate floor plan
with clearlylabeil€d rooms a.nd

flmiture

Showed almost complete understanding
of scal€ drawing and scale

Made very good effofi in drawing the
floor plan with firmiture but with some
minor inaccuracies

Showed sorne understalding of scale
dnwing and scale

Made some good effort in drawing the
floor plan but with some erors or only
a ibw pieces of fimiture

Showed limited understaDding of scale
dmwing and scale

Showed no unde.standing of scale
drawing and scale

Made some elTort in drawing the floor
plan but with a lot of erols and/or no
fumiture

Made little or no effort; slipshod and
tardy work

C.r!tu.nk rnn Shilu'i|,



Direct ancl Inverse
Proportions

l.;"]

Fl

I
I

A proportion is a statement exprcssing the equivalence of two rates or two ratios.

If ) is dircctly proportional to i, then

(a) I = i or r, = i:t, where A is a constant and & * 0;

(b) the gmph ofl, agaiDst,r is a straight line that passes through the origin.

If -"_ is inve$ely prcportional to.rr, then r) = &or I = l, where I is a constant andft+ 0.

l.
@rsfigf;r

7 litres of pelrol cost $9.45. Fi[d the cost of 23 ]itres of petrol of the same grade. How many
litles can you buy with $60? Give your answer correct to 3 significant figures.

The number ofboys to girls in a school is in the ratio 12 i 13. If the differcnce in the number of
boys and girls is 56, how many boys arc there in the school?

The ratio of f-emde teachers to male teachers in a Junior College is 13 : 5. lf therc are 48 more
female teachers than male teachers, find the total number of teachers in the Junior College.

ThemassofAmvintothemassofBobisintheratiooflT:l3.Ifthedifferenceintheirmasses
ls 12 kg, find their combined mass.

The ratio of teachers to pupils in a school is 2 : 35. If the total number of teachers and pupils in
Ihe school rs 1517, find the number of teachers in the school.

An alloy is made by mixing the mass of irbn, copper and zinc in lhe ratio 11 : I : 2. Ifthe mass

of a piece of alloy weighs 882 kg, find the mass of iron in the alloy.

The ratio of soft drinl cans collected by Ahmad, Betty and Carol is 9 : 7 : 8. Together they
collected a to1al of 1344 soft drink cans. Find the difference between the number of soft drink
cans collected by Ahmad and Betty.

A coffee shop owner blends three types of coffee, Brazilian, African and Indonesian, in the ratio
8 : 1l :21. If the mass of Indonesian coffee in the mixturc is 63 kg, find the mass of Brazilian
coffee in the mixture.
Fiid the difference in the mass of the Braziljan and Airican coffee in 1424 kg of the mixture.

Nr / Sf//,,]!,r ,t/"rrrrnd r $nrilr,r: :



l| -NrdirE tu h idt&d + AIi, Bela and Charles. The number of marbles received by
fiei Lb.- n |b dr 7 : 6 iHb 6e Dumber of marbles received by Bala and Charles are
Llb*,l : L tE tu nmber of marbles rcceived by each boy.

'b ki:d omirrs are filled with a mixture of ftuit juice and alcohol in the mtio of 5 : 3d *: 7. Tlre codents of the two containen are poured into a big bowl and mixed thorouqhly.
Find the ratio of fruit juice ro alcohol in the big bowl.

Given that ) is direcdy proportional to r and that l, = 40 when-I = 200. find the value of11.

l'

Calculate the values of
(a) k, (:b) p,

19. Given that the square of l, is directly proportional to I and t}lat lr =

(a))when'=15, (b) .r when y = 8.

12, Given that d is dircctly proportional to D and thar 4 = 75 when , = 15, find the value of
(a) dwhenr=37.5, (b) ,whend=195.

13. civen that fr is dircctly proportional ro I, copy and complete the following rabte.

14. Ifs is directly proportional to the square ofr and s = g when t= 4, find
(a) rwhent=3, (b) twhenr=32-

15, If fl is directly proportional to the cube of m and ,r = 27 when m = I 1 , find
(^) nwhenm=2, (b) rn when n = 125.

\c) g.

17. If I' is directly proportional to (4r + 1) and ) = 3 when r = 2. find
(a) ywhen*=5, , (b) .r when 1- 11.

lE. Given that ] is directly proportional to (r+2Xr+?) anrly=4 when _r = l, find the value of t,

16, The variables * and I are connected by the equation l, = k IGTJ , where I is a constant. pairs of
co[esponding values are given in the table below.

1".
t!nno

I
2

(a) rwhen/=8, (b) Iwhenft=6.

20. Given that ,r is directly proporrional to l, and that D = 2 when a = 6, find
(a) D when l, = 48, (b) zwhenD= ].

l5 30 75

36 72

224 -l q

v 5
3

Da..t dn.l hlet:. Pttp.tirn!



dbv

i:3
thly.

's of

:6.

:3.

:1, If r_ is inversely proportional to the square of.I, and J- = 10 when r = 10, find ) when r = 4.

lf, is inversely proportional to the square root of y, and ll = l0 when | = 9. find & when

Given that ] is inversely proporlional to r': and that i = 4 when ) = 5. find thc valuc of l, when

If-\'isinverselyproportionaltorEand-\)=5whenr=16,findthevalueof)whenx=100.

Given that J is inversely proportional to /', and J = 32 when r = I, find the value of ) when

Given that the mass m of a sphere is directly proportional to the cube of its radius r, and ,? = 54
when r = 3, find the value of m when r. = 4.

The horizontal force, F newtons, required to push a box of mass m kg along a rough horizontal
suface is such that F is directly proportional to m. If F = 60 when m = 250, find an equation
expressing the relationship between F and m.
Hence calculate the value of
(a) Fwhenm=3oo, (b) ' whenF= 102.

The interest, $1, on a deposit of SP for one yecr ct 51 9" is directl) propoftional to the oeposrr.'7
Find the formula relating l and P, and use it to determine I when P = 1600.

The distance, r metres, through which a heavy object falls from rest is dirccdy propo ional to
rhe square of the dme, I seconds, taken. Given that r = 45 when r = 3, find
(a) how far the object will fall from rest in 7 seconds,
(b) how long the object will take to fall 20 metres.

The length stretched by a spring is directly proportional to the amount of fbrce applied. A fbrce
of 20 kg stretches a certain spring 15 cm. How long will a force of 25 kg stretch it?

The distance d ffavelled by a ball dropped from an aiplane is direct]y proportional to the square

of time 1. Given that r = 2 seconds when d = 2,[ metres,
(a) wite down the formula connecting d and I,
(b) find the distance the ball drops in 10 seconds.

The mass, r.grams, of silver deposited on a metallic suface is directly proportional to the
number of hours, I, during which the electric current is being kept steady. If }' = 1-8 when
, = 0.3, find the equation connecting n and t. Using this equation, calculate the number of grams

o{ \ilver that \ ill be dcpo.itcd in 2.5 hour..

The capacity, c, of a set of similar containcrs is directly proporiional to the cube of their heights,

11. If a container of height 20 cm holds 2 litres, find
(a) the capacity ot' a container rvhich is 14 cm high,
rbl fie heigbl or':r conrdil-ef qhich hr. a crpdiit) oi J456 cm.
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3,1. The air resistance, R newtons, to the motion of a vehicle is direcdy prcportional to the square

root of its speed. v m/s. lf the air rcsistance is 2400 newtons when the speed is 16 m/s, calculate

R when r, = 561 .

Tlre rate I cnl/s, at which water flows fiom a valve at the foot of a tar)k is directly proportional

to the squarc root of the depth of water, ft cm. If the rate is I I2 cmr/s lvhen the depth is 64 cm,

calculate l, when fr = 30 ! .
4

The energy Ejoules stoied in anelectric string is directly proportional to the squarc oflhe extenston

i cm. civen that when the string is extended bt 2 j cm. the encrgy srored is I75 joulcs, find

(a) the energy stored when the extension Js 4j cm,

(b) the extension when the stored eneryy is 252 joules.

When a light rod (whose mass may be neglected) carries a load at its mid-point, the sag, S cm, is

directly proportional to the cube of its length Lm. Given that S = 1; whent= 4i, crlcnlrte

(a) the sag when the length is 9 m,
1

(b) the lenglh when the sag is : cm.

The safe speed r,nts, at which a hain can round a curve of mdius r m is directly propottional to

the square root of r'. If the safe speed for a radius of 121 m is 22 m/s, calculate

(a) the safe speed for a mdius of 81 m,
(b) the radius if the safe speed is 28 nvs.

The pressure P on a disc irmrcIsed in a liquid aI a certain depth is directly propo ional to the

squaie of the radius R of the disc. Given that the pressure on a disc of radius 2 m is 2880 N/m'?,

calculate the pressure on a disc of radius 3.5 m.

The heat ll produced in a wire is directly proportional to the square of the currenl / wlen a

curent of 4 amperes flows for 5 minutes, 2880 joules of heat are produced. Find
(a) lhe heat produced when 5.5 ampercs flows for 5 minutes,

O) the cunent which flows for 5 minutes and prcduces 1125 joules o{ heat.

The period P of oscillation of a simple pendulum is direcdy prcportional to the square root of its

length l. When the lenglh is 64 cm, the peiiod is 3.2 seconds. Find
(a) the period when the length is 144 cm,
(b) the length when the period is 2 seconds.

The diameter of a spherc d is directly proportional to the cube root of its mass lt. Given that the

mass is 27 kg when the diameter is 21 cm, find the radius when the mass is 512 kg.

The pressurc P of an enclosed gas, held at a constant temperaturc, is inversely proporlonal to

the volume y of the gas. The prcssure of a ce ain mass of gas is 500 N/mr rvhen the volume at

a fixed tempemturc is 2 mr. Find the pressurc when the volume is 5 mr.

36.

38.

43.

39.

40.

41,
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The frequency of radio waves is inve$ely prcportional to their wavelengths. Given that the
wavelength is 1.5 x 10r metres when the fiequency is 2.0 x 10'zkc/s, find
(a) the frequency of radio waves with a wavelengtb of 480 metres,
(b) the rvavelength of radio waves which have a fiequency of 960 kc/s.

The resistance R of a copper wire of a constant length is inversely proportional to the square of
ils diameter d. If the resistance of a wire 2.5 rffn in diameter is 20 ohms, find thc resistancc of a

wire with diameter 2 mm.

The number of days d requircd to renovate a housc is inversely prcpofiional to the number of
men available, 

'1. 
When 6 men are doing the job, the renovation takes 8 days. lf il takes 12 days

io complete the job, how many men ilre there ]

When a shaft is tuming at aconstant speed,lhe horsepowerthat it can transmit is directly propofional
to the cube of its diameter. If a 6 cm shaft tuming at a constant speed transmit 120 horsepowet
what horseporver can a 9 cm shafl turning at the same constant speed transmit?

The surface arca A of a sphere is directly proportional to the square of its diameter d, i.e.

(a) Can you suggest a value of &?

,,^1,..lb)GiventhatA=l8t whend=lt.findthevalueof t. Is this value of kthe same as that

you have suggested?
(c) State the relation between A and d in another way.

Thc mass of an object is inversely propodonal to the square of the distance fiom the object to
the centre ofthe earth. A certain astronaut weighs 80 kg at sea level (6500 km fiom the ceDtre ol
the earth). How much does the astronaut weigh when o$iting 2.5 x 10. km above the sea level?
How far above the eafih, to the nearcst km, will an asffonaut weigh one-half of his or her sea-

When a space satellite orbits the ea(h, the force F attracting it towards the earth is inversely
proportional to the square of its distance R fiom the centre of the earlh. Express F in tems of R
and the constant of variation i. Hence calculate
(a) the value of tr if F = 50 when R = 32, (b) the value of Rif F = 512.

The duration, t hours, of an exprcss train travelling from River Dale Town to Queen's Bddge is
jnversely proportional to the average speed, r km/h. Given that tbe express train travelling at 80

km/h takes 5 hours to travel from River Ddle Town to Queen s Bridge, find the relation between

1 and v.

On another occasion, the same express train leaves River Dale Town at 09 55 for Queen's Bridge
and arrives at 15 15. Use the relation between l and v found above to find the average speed of
the express train for the journey.
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52. The total cost, $c, of manufacturing n units of biscuit boxes is given by the fomula c = d + 
',whefedandbaleconstants.when20ounitsofbiscuitboxesarcmanufactured'thetotalcosfis

$55 000 and when 500 units of biscuit boxes are manufacturcd, the total cost is $62 500 Find

(a) the value of d and of r,
(b) rhe total cost ofproducing

(i) 420 unlts,

55. Two variables :r and I arc such that l' = ar +

r = 2, find the value of) when 'f = -?

(ii) 1250 units of biscuit boxes

53. An insurance company uses a particular method for detemining the annual premium $P lor a life

insumnce policy. A flat annual fee of $25 is charged for all policies plus $2 for each thousand

dollars of the amount $n of the policy. The fomula connecting p and /r is given by

D=25+::-.' 500

(a) Calculate the annual premium payable for a $20 000 policy.

1b) A -un puy" un *nual premium of $155 for a policy. What is the face value of the policy?

54. Two quantities s and t vary such that r = .rt + bf'?. ff r = 82 when t = 2 and s = 171 whent=3'
find the value of r when I = 4.

b
1 . Given that ) = 2 when :r = I and ) = -l I when

Dntt dnl 1 1et\z Pntonn)n:
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l. I n iavesely lropodional to r

=.y= !,116

r,y, - o,. or l= h

2. J is inve$ely prclotional b I

=1= a,;7 6

(,J.n = (,',)i,, o, G ): - ).

G.) )L

l. ) is directly lroportional to a

I=l:orI=a

2. :!, is directly proponio.al to r:

tL= L".r-!I(',I G,I 1. G.)'
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M
ffi oirect anct Inverse Proportions in our Lives

J. B. B. Token is recruiting members lbr his Rap &Rapper's Society. To aPply formcmbership' you need

to compose a mp with at least 8 lines to demonstrate that you have the flair to be a mpper' The theme

is Direct anil lwerse Proportions in Oat Liws. You have to include key and relevant mathematical

terms for the topic in your rap- Be prepared to presenl your rap in front of an audience.

Examples of key terms that you can use in your rap are: directly proportional, inversely prcportional,

coresponding, incrcase propotionally, decrease ptoportionally, doubled, tripled, halved' constant, rate'

ratio, vadables, values, rcciprccal.

A sample mp has been provided below lbr you:

Life is full of variables,

With matlers sometimes blown out of propofiion, blown out of proportion;

Variation is a way of change,

Change is a constant, a constant;

Just like the chance ol the bread falling, falling,
With the buttered side down is directly proportional, prcpotional,
To the cost of the carpet, caryet.

Dnect nn.l ltter!e Pntp.tnra
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I-mal Score:

- ]tt"

Teacher's Comments (if any):

Composed an original
and fluent rap which was

appealing

Used a vadety of key
mathematical tems
appropdately in the ftp

Put in a great deal of
effort to compose the
rap and/or to present the
Iap before an audience
in a lively and exciting
manner

3

Composed an original
and rclatively fluent
lap with some room for
improvemenr

Used a variety of key
mathematical tems but
some were not used

appropriately in the rap

Put in very good effort to
compose the mp and/or
to prescnt the rap before
an audience

2

Composed a rap which
was quite fluent but
rather dull

Used some key
mathematical terms but
Iimited in variety and not
very appropriately

Put in some good effort
to compose the mp
and/or to prcsent the rap
before an audience

Composed a rap with
some flow but not fluent

Used few key
matbematical terms
in the rap afld/or not
appropnatery

Put in some effort to
compose the rap and/or
to present the mp before
an audience

Composed a rap with no
flow at all

Did not use any key
mathematical tems

Put in litde or no effort
to compose the mp
and/or to present the
rap beforc an audience;
slipshod and tardy work

Score

N.\'Si'l1l4t\ Mthrti.tit I uhtkbo.l' 2



Expansion ancl Factorisation
of Algebraic Fxpressions

1.

2.

t.

Algebraic identities:
(^) (.a+b)7=a'1+2ab+b?
(b) (.a - b\z = az - 2ab + b'1

(c\ (a+b:)(a-b)=a?-t

Factorisation of algebraic expressions can be done by
(a) identifying and taking out all the common facto$ from every lerm in the given

expressions;
(b) grouping terms in such a way that the new groups obtained have some common factors;
(c) u<ing the 'croc< melhod for quadratjc exprersions.

IftwofactorsPand0aresuchthatPxS=0,theneitherP=0,or8=0,orbothPand0are
equal to 0. Tbis principal is used to solve quadratic equations.

@:;*ft
1. Expand each of the following-

(a) 3(2r + 7j,) (b) 4(3ft - sk)

@) -s(ah - 9k) (D 1(-sh-1k)

2. Expand each of the following.
(a) 5r(Xr + 31) (b) 610, - 4ir)
(e) 9a( 4a +'1b) (f) 4y(2r + 5J)

3. Expand and simplify each of the following.
(a) 3(,I + 2) + 4(zr + 3)
(c) 8(s - 4,I) - 7(7 - sr)
(e) 13(5i + 7) - 6(3i - 5)
(g) 8(5a 4) + 3(2 - 4a)

4. Frpaad and .implily each of the lollos ing.
(a) 2r(3i + 4) + i(5.x 2)
(c) ax(3-r-y)-zx(sy x)
(e) 2a(.4b - 3a, - 5a(2b - 5a)
(g) 5i(-2x - 3]) + zr(-r + 3))

(b) 6(p + 3) - 5(p - 4)
(d) 1l(sr - 7) + 9(2 - 3r)
(\ 9(3p-2)-s(2+p)
(h) 7(12-sr)-3(9-tu)

(b) 5r(* + 3) 4.d(5 -t
(d) sp(.2p + sq) 3p(.2q 7p)
(f) 7;(2r + 3r) 3.r(3.x 4r)
(h) 4p(.3p + q) 2p(. 5q + p)

(c) 4(2a + 3b)

G) -s(ap - 3a)

(c) 3m(1m - n)
(g) 7r( 3ir + 4J)

(d) -6(-3i + b)
(h) 9(-2h + 3k)

6) 4h(1k - 3h)
(lr) 8p(5p - 2q)

l:rl,n6ior ai |trt1.i ir.tiut rl A|:atbftik Lvt.lntd



:- Expand each of the following.
(b)
(e)
(h)

f) 11r'3tr1r-3r (ki
(m) (r - lxr F 2X' - 3) (n)

i- t\pano eacn or Ine rorro$rng.

I

lven

s;

2 are

(7x - t)'
(*' + 3)'
(rr + 4)'

fs ,)'

(a) (-I+sxr+7)
(d) (r'z+ 3X2r - 1)

G) (ar - s)(3i + a)

(-{ + ll)(i 7)
(" 4)(2{ + 3)
(4r 3t(2r + 7])
(Lx 3b)(.Lx sc)
(i-2)(i+2)(l+4)

('7 L\)(4 + r)
(2! 3]Xr 2l)
(4.t+5t)(5i+h')
(ab s)(.ab + 8)
(x' y)(l +;y)(.r' + 12)

(c)
(f)
(i)
(l)
(o)

(f)

(i)
0)

(o,

(d)

G)
c)

(m,

(c) 
lr + 1J

(r) lq, ulo) ls+qj

(a) (3.r + ]yf (b) (6r + 5r)'?

(5-r - 9r)'?

1;y + :)'

l1':)'

Expard each of the followirB.
(a) (3-a)(9+3a+a') O) (.r +t)(l rl, + 1,'?)

(d) (zr+ 1Xr2 3x-4) (e) G qG Lx+l)
G, 6-2a)Q-3a-a1 O) (7 a)(sa' 2d+t)
0) (.r + lXxr-.r: +x- 1) (k) (r-yxr' +ry +)')

Simplify each of the following.
(a) (3' + r)(.r 2y)-2(x-iz (b)
(c) (7i+ 1)(' 5) 3(4 Lx h (d)
(e) (a+1\(a-3)+(2a 3)(s '7a) (0
(s) (jr+3))(r-3]) 2(x + 2r)(x r) (h)

Factorise each ofthe following where possible.

(c) (2a + b)(3a - 4b + c)
(f) (.a + 2)(3rf - 5a + 6t)

(.i) (p 2q)(2p+3q-t)
(.1) (.a l)(a3 3dz + 3a

(' . i)' (et l:,+-rl
(h) (4' + 2)'
(k) (.abc - x)'

tn) [?*11

(q) lr-rl

l)

':0.

(g) p'zq - 2pq' + 1p'q' (h) a'b - al; + a2b'1

l) 5a'1x - 3a3i + 6a'x' (k) 6a' + 8d' - lod'

Factorise each of the following.

(a) 24.{ + 16
(d) Lx+kx

(a) a(.b c) + bc - a'z

(c) :r2: 4l x'z) + 4z
(e) 2dx 4a! + 3bx - 6bt
(g) ai 1+ab +b
(i) a) -3bc ab + 3ac
(k) r-4.1-4 +.rr
(m)l-t 'l+I'
(o) (.rr + 5)('I - l) + 5d + ar
(q) alx l2by - 3xb + 4a'zy

(.I -r,)'?+ 2)(r + )) (l r'?)
(3x- SXr + 1) - (2r - 1X5 -r)
(Zr + 3)(r - 7) - (x + ,lxr'z- 1)
(31 + )X2r - J) - (2x + ])(3.t' - ])

\c) abc a oc-
(D 2tb'c \ab'c'
(i) 21 4r'?+ 8x-r,2

O 1lfy 9r'1' + 6*y'

r'+:rf+3)z+3xz
8ab 6bc + l5cd - 20ad
\ + jil J.{l JJ
3ry+6) 5'1r 10
iy -3y 6+2x'
l-12+4x 3i
4r'z-y'z+6r+3y
6y+3ly+ra+2r
5x'4!a+5xz-1ry

(b) 2ab + 4abc
(€) 5db - 8.d

(b)
(d)
(f)
(h)
(i)
0)
(n)

tp,
(r,

Ii.f Sr /lrr.r t/idrrrlri.r i,,*rdi:



11. Factorise each of the following.

(.) tt' )'
(l) 9az - 6c\b + b'z

G) a'b'-1oab+25

C) 9a'1+r2a+4
(m) 4r'? - 81

(bt) 9az - f
(e\ (a+2D'z-t
(h) 25t - 2o:t + 4

(k) r6ti + 4oab +25b'
(n) Slabz 4ac'z

(c\ 4a7 + 4ab + bz

(I) xa + 81+ 16

,1, 1,,' 1,.u * 1,'
4 4 16-

(.t) 49t 28ab + 4bz
(o) / 811,4

(c) 3"t'-sr-2
(f) .r':- th + 28
(i) i'z- 21r + 68
(l) l5l+2r-l
(o) 3l ;r 10

Facto.ise each of the following.
@) .f 2x 35 (b) 2r'z+&r-42
(.d) 21 5x 3 (e) l+20x+'75
(g) t+4x '77 G) l+3.r-154
0) .r'1 10, 171 (k) 1# 31r 15
(m) 3r2 36r. + 108 (n) 3:r'z+ lk 20

Factorise each of the following.
@) 4f - 49r
(d) 9 -(a-b)'z
G) x' - 25f
qt#@q'1
(rn) zr- + 3:r' 2r (n) 6r' - 7ry l0y'
(p) 9" (3' 2r,F (d (r'-rf 9
(s) 6f r'1 35:ry' (t) 8Lr5)3 12113),5

(a) 99 x 101

(d) 201'z - 99'z

(s) 1.013'z - 0.013'z (h) 2017 - 402 + 1

C) 4l'+ 738 + 81 G) 92'z-368+4

(a) (x + 1)'1,
' @;) (Lx 2r'.

(b) 51 20
(e) (x- 3)':- t6f
(h) a9-r'z
(k) 3l - 12j,2

(c,
(f)
(D
(t)
(o,
(r)

2'la' 48a
18-Ir &t'
4iy 8ry'
(3r-2])'?-(2I 3])2
(3r-y)'-l
ei-4Q-2rf

14. Use algebraic rules to evaluate each of the following (calculators not allowed).
(b) 8001'
@) 462'z 4s2'z

(c) 603 x 597

@ 88' fi7'z
(i) 65'+ 650 + 25

0) 15 316'1 14 3162

16.

t7.

19.

20.

21.

Factorise 3.x' + 26r + 51. Hence or otherwise find two factors of 32 651.

It (a + bf ='73 and. ab = 6.5, calculate the valte of a' + b'.

Factorise I - b'?. Hence evaluate the value of 20302 20292 + 20282 - 202'7'z.

Ifa'?+ J'z= 43 and 44'= 48, calculate the value of

If .r'1 - y'z = 6 216 r y = 2, find the value of (r + ])'?.

Factorise 4l + 13r + 3 and use your rcsult to find the prime factors of4l 303.

Given that r + 2) = -2 and x 2y' = 18, find rhe value of
@)t 4yz, (b) l+41:.

Evaluate 10'z 9" +8" -7'+62 -52 +42 -32 +2? l'?by using algebraic method.

E un:iih un.l Fdcnrivnol afAk.b\rit l:rpkr1.n!



Evaluate the value of 2008'z - 2007'z

method.

Solve the following equations.
(a) 3.r(r 5) = 0
(c) 7)(91 + 4) = 0
(e) (r s)(2r 7) = 0

e\ QP - s)(.2 9q) = 0

Solve ihe following equations.

+ 2006' - 2005'? + 2a04'z - 2oo3z by using algebraic

(b) 5.{(3,t 2) = 0
(d) 8p(? 5p) = o
(f) (sr + 9)(8 - 3.x) = 0
(h) (6 sr)(15 + llk) = 0

(a) 2r2+5r=0
(d) (ir + 2)'?= 9 (r+3)']=16
(g) (2.r + 5f = 7(21+ 5) (h)
(j) t' 4=12

Solve the following equations.

{d Lf +1* 4=0 (b)

@) 1* -'7x tz=o (e)

e) et-3x=20 (h)

6) 10 - l9r t5r'= 0 (k)

7-r 8:r'= 0 (c)

(x 3)'=2s (f)

Cr - 2)'= 9(r 2) (i)

5l+1h+6=0 (c)

tLf -x=6 (f)
8; 2h=63 (D

9i 6x- t2O =0 (l)
8 - 18x 5r'?= 0 (o)
2r3 - 51 3r=0 (r)
6(r-lf = 16 8r

2.t' 3.t 1,1= o
6.r'?=.t+15
8l + 10:r 3=0
3 - 4x -'lx'1 = 0
l+4=8x 8

(b)
(e)

(n)
(q)

(m) :f = 10r + 24
(p) t(2{ + 5) = 3

(b)
(d)

(f)

(h)

,.1{el -

(s) (6jr + 5)(ir- 1)= 3 (t)

Solve the following equations.
(a) (zr - 1)'= (4.I - s)(.{ + 3) 4(.{' Zr - 3) = 5(r 3)

6t'+x 3=9
.r-3 I

3r-1

(c) (3ir - 2)(2r + 1) = (6x+ 5\(x 2)+7
tl

r+3 36

(s) 9j! + .4 = 46

c) --i =*-

-L
)

(i)'=
2

i3
2

2

-
0)

0)

3.

Given that.x = 3 is one solution of the equation 2t' + Pt = 15, calculate the value ofp and hence

find the other solution.

Find two conseculive positive odd numbers which are such thal the square of their sum exceeds

the sum of their squares by 126.

The area of a rectangular field is 450 m': and the difference between the lengtbs of the 1wo adjacent

sides is 7 m. Find tbe length of tle shorter side and the perimeter of the rcctangle

The prcduct of two numbers is 154. If the difference between the two numbers is 3' find the

nombers,

l;.t S.rllrht\ Mdl h.ntun: llntkhr.l: 2



32. The length and breadth of a rectangle are (4.I + 7) cm and (5r 4) cm respectively. If the area
of the rectanqle is 2Oq cm:. find
(a) the value of i, (b) the perimetef of rhe rccrangle.

40.

33. The sum of a nunber and twicc its square is 36. Find the number

34. The sum of the squares of two consecutive evcn integers is 340. Find the two numbers.

35. The length of the parallel sides of a trapezium are (x + 3) cm and (r + 9) cm and irs height is
(3n 4) cln. If its area is 80 cm'?, find the value of -y.

36. The sum of the squares of three consecutive positive numbers is 245. Fincl the laryest number

37, Fatimah is 5 years older than Dollah. If rhe producr of their ages is 234, how old is Dollah?

38. A car travels a 750-km journey at an average speed of x km/h. If it had increased its speed by
18 krr/h, fhc joumey would have been 125 minutes shorter Form an equation in r and show
that it reduces to 'i + Isir = 6480. Solve this equation to find the value ofr. Hence, find ihe time
taken when the car traveis at r knrah.

39. I kg of prawn was sold at $r. During a lean season, the cost increased by g3 a kg_ As a result of
this incrcnse, a man found that he got 5 kg less fbr 9300. Form afl equation in r and hence solve
ir.

The lengths ofa right-angled triangle are (r + 2) cm, (5'I 1)cmand5rcm.Formanequationin
r and show that it reduces to r/ 6r + 5 = 0. Solve this equation to find the two possible values
of -r. Hence find the area and perimeter ot' the tdangle for each value of i.

The sides of 2 square fields are in the ratio of 3 : 5. The area of the larger field is 576 nf greater
than the area of the smaller field. Find the arca of this smaller field.

The length of a rectangle exceeds its breadth by 8 cm. If the lcngth was halved and the breadth
increased by 6 cm, the area would be decreased by 36 crf. Find the length and perimeter of the
original rectangle.

Show that the sum of any thrce consecutive even numben is divisible by 6.

The sum.t ofthe first n integers is given by the fomula.t = ! r(n + 1). How maly integers musl

be taken to have a sum of 325?

The sides of rectangle A are 5.I cm and (4r + 2) cm. The sides of rectangle B are (6j + 3) cm
and (3i + l) cm. If the area of A is equal to the area of B, find r. Which rcctangle has a longer
perimeter?

5r articles cost (8'I + 5) dollars while 2r similar articles cost (3.r + 4) dollars. Find r.

The diffcrcnce between two positive integers is 4 and the difference between their reciprccals is
I

t. Find the intcgers.

41.

42.

43.

14.

46.

47.

,'45.

F\t.r a rrrrlt\r\a'J\l\tn,r L tr.\,r\



4& When.l is divided by (.x 3), the quotient is 12 and the remainder is 1. Find the possible values

of ir.

f9. The sides of a rectangle are of lengths (2r + 1) cm and (3.r + 1) cm. The area of the rectangle is

1 1 7 cm'. Find r and the perimeter of the rectangle.

-{. Factoiise 3.I' + 48,I + 189 completely. Hence or otherwise, exprcss 969 as a product of three prime

numbers.

-<1. Find two positive whole numbers which differ by 5 and where the sum of their squares is 193.

51 Show that the sum of any four consecutive odd numbers is divisible by 8.
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-iection A: Introduction to Algebra Til€s tll
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Note: x r 5 (r can be dn) value)
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Factorisation of Quaclratic Expressions

12 can be wrilten as a prcduct of two factors, e.g. 12=1x12(lrivial), 12=2x6or
L2=3x4.
Similarly,howdoyoufactodse.f+3rorl+5t+6intotwonon{rivialfactorsi+pand

imaller square

als ts

r\crJfll.blr nt /r.rtfkr li.ir r,,i l



Section B: Factorisation of t + br.

. Try to arrange the algebra tiles (teprcsented by the following equations) in the form
rectangle,

1, When can you factorise I + Dr? Explain in terms of the algebra tiles.

ofa
t1l

2. How are the factors ofl + ,.x related to the dimensions ofthe rectangle?

Section C: Factorisation ofl + ,r + c

. If you can't form a reclangle wilh the algebra tiles, just write N.A. (Not Applicable).

. Note: A square is a special rectangle.

. Note: c is constant for each table; only D varies.

Ert.nti., dh.l Fet.l+tutn,t ol lUthatu: Eiprtsja^



Table C1. Facforisatio^ of f + bx + 2

ofa
tU

I

u1

t11

i +4/'+2

Neu s\ thhrr Mdlhdtuits \Y.lkbook 2



Table C2. Factorisation oI t + br + 6

l+x+6

l+2x+6

x'?+3:r+6

.r'7+4r+6

t+5x+6

l+6x+6

Erythsn)n ar.l Fa.turi*n ion of Al l.bran E\pre rlid1t



What do you notice about the arangement of the 6 small square tiles when I + ,r + 6 can be
factorised? t1l

What do you notice about the values of , when .r2 + ,r i 6 can be factorised?

lHintr Inok at the 6 small square tiles.]

Ifl + r.r + 6 car be factorised in the form (r +p)(x + 4), how are p and q rclated to 6? How arc
p and q related to ,? tu

lf I + bx + c car be factorised in the form (, +p)(r + 4), how are p and 4 related to c? How are
p ard q telated to b'l I11

Confirm your observation in Q6 by stating all the values of D for which I + rr + 12 can be
factorised. tl1

t1l

Mnrhetuxics Wo.kbao* 2



Use alsebm tiles to illustrate Q7- Record your obse ations below-

Section E: Conclusion

9. What do you mean when You
in terms of alge&a tiles

say I + br + c can be factodsed in the fom (x + PXt + q)? Think
t1l

10. When :rz + Dr + c can be factoiseal in the form (r + P)("r + 4)' what is the relationship between

p, 4 and c? What is the relalionship between P' q and ,? 121

11. How do the relationships in Q10 help you to actually factodse 12 + l'i + c without using algebra

tiles? Use.n'z+ th + 24 as an example. l2l

Note: This method works only for I + Dr + c where t and c are bodr positive'

t:qurrio, atut n(btivtitrt ol Alglhrdic ErPtt\siont



trr Enrichment

Can atl quadratic expressions be factorised? Explain with examples or non_examples.

lBonus 2 marksl

comments (if any)i

hink
t1l

New Stlldbus Mathertutjts Workbaok 2



1, (a) Given that a hawker can cook 12 pratas

in 8 minutes, how many minutes will he

take to cook 50 pratas? I2l
(b) Ir mtes 8 men wo*ing t hours each to

erect 12 tents. How long will 6 men take

to erect 32 tents? t2t

2, A map is drawn to a scale of 1 : 75 000.
(a) Calculate the distance between two places

on tie map if they are 15 km apart.
(b) The length ofthe railway track on the map

is 46 cm. Find its actual length in km.
(c) A pa* on the map has an area of 8 cm'1.

Calculate ifs actual arca in km'?.

{dl A forcsl reserve on lhe map occupie. an

area of 3 cm2- Find the area of the same

forest reserve drawn on another map
whose scale is I : 25 000. 161

Term I Revlslon Test rime, 1l n

Simptry
(a) ("I + 3)(l + ir + 2),

Q, Qp + 2q)(3p 24-@+4',
(", 4r-1 x-"-l t6la'+la 4b'+1lb-3

Factorise the following.
(a) Lx' - 3\?zz
(b') 64nfnz - l6nn + 1

@) t 4b2 + 3(a - 2b) t6l

(a) Two cylindrical waterjan are similar. The
base radius and height of rhe smaller jar
arc 4 cm and 12 cm respectively while
that of the larger jar are 6 cm and /x cm
rcspectively. Calculate ft .

tbt A map i5 dmwn to a scale of | :40 00 .

A piece of land on the map has an area

of 8 crf. Calculate its actual area, giving
your answer in nf.

(b) When the pdce per afiicle was increased
by a dollar he found tlat he obtained
10 articles fewer for the same amount of
money, FoIm an equalion in t and show
that it reduces tol + r - 56 = 0.

(c) Calculate the odginal price of each article
and the number of articles he bought. [6]

7. {at Sol\e the eouaLion t = 
l'-5 -0.

(b) Solve the equation
(2{ + s)(8r 1) = (4x + 3xar - 3). Ial

8, A map is drawn to a scale of I : 25 000.
(a) Two villages are 4.5 km apart. Calculate,

in cm, their distance apafi on the map.
(b) A housing estate drawn on the map

occupies an area of 40 crf. Calculate the
actual area of the housing estate, giving
your answer in kmz.

If the sane housing estate is now allawn on

another map whose scale is I : 50 000, find
t41its arca on the map.

t4l

6. A shopkeeper bought a cefiain number of
articles for $560.
(a) Given thal each article costs t dolla$,

wdte down an expression for the number
of articles he bought.

ln the figure, A/JC is similar to APQR,
AB = 8 cm, BC = t cm, AC = l0 cm,
PQ=14cm,8R = 10 cm and PR =) cm.
Calculate the value of r and of ),. t4l

10. (a) Given that ] is direcdy proportional to the

square of (.x + 3) and that l, = 36 when
r = 0, calculate the value of I when

I2l

9.

4,

5.

{b, lfH i\ rnvercel} proponional lo (2.( 3i'
and that It = -5 when 'I = 1, calculate the

\alue of H $hen \ - 2.5 and the \alue of
5

27
t41



ased
ined

A map is drawn !o a scaLe of 4 cul to 5 kfi
(a) Calculate the distance between two towds

on the map ittheir actual dislance apafl rs
40 km.

(b) A rubber plantation is rcpresented by an
area of 12 crr'z on the map. Calculate the
actual area of the plantation, giving your
answer in hectares. t31

The figure below 6hows a kite A-BCD whose
diagonals intersect a1 O. Name a triangle that
is congruent to
(t\ LABo, (b) AcoD,
(c) LABC. t31

A

Given that AABC is similar to A, PO,
,4,R = 8 cnLBC= 6cm,,4c =7 cm, CQ = 2l cr,
BP = )c cm and PO = J cm, ca.lculate the value
of r and of I. t41

13.

nt
,how

ticle
r. [6]

date,

rp.

map
e the
Ying

non
find
t4l

,QR,

cm.

t4l

o ane

vhen
vhen

t2l

e the

t41
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1.

Algebraic Manipulation and
Formulae

The value ofa fraction remains unchanged if both its numerator and its denominator are mulliplied

or divided by the same non-zero number or expression i e i = #i "'O i = #
Generally, the algebraic method for solving a problem consists of lhe following steps:

(1) Let the unknown be denoted by a variable
(2) FoIm an equation involving the variabie.
(3) Solve the equation.
(4) Check lhe solution.

@s:mlt
1. Simplity each of the following-

'- 3-r

r-3r ttr'r
2l ry.a

" 21!.

tmt r)1-r I' 25xr'

lOl-' l5ri(a h)'

35,r'l'

9r')o:
1:.4':)'
(2abc')"

8a'b'
(9a" bc)'
(2'7 ab..)z

str'(d +,)
15.U':(a - r)

rgr G*ff
rr.r l4J
tor {-4ar'frl

." 15d4i s' z5a#

- -. 8 r'vr"{d) d'rJ
(n, ---: -

' l0r(r + ),)'

*tit l6a'h'* '

(b)

0)

tn,

(r)

.ot ff{, *r't

(al (c)

Simplify each of the following where poss;ble-

4hk - 8h'
6h'

1| -.b

aa' - \6ab
5a - llb

(d)

G)

(b)

(e,

(h)

(k)

,t +tf

4a+8b
6a + 12b

@ -;f

Altth\tu U.niPrl.ltitnt.at1 L oln tl

t2rr-4ry-1:



(ml

(p,

ts,

"(v) 6x: - 212 + 3 \1, )z

. . l6nr 25a'bc(a, :-:---:--t " :-,l)abc b,r yz

(d) lb,lb' x 2pll 
{e)7.'b 24a'b'

tsl :!:. : ::+ (h)' 3. 8.'

' 8 \l' 49q-

,L Simplify each of the following.

(a\ 4a,6b
(d) 3r,5r1,, 15.t1'

. r+1 -r+l

r- +r-b

(a+b)'z-c'

(2r 3y)':

6r' 9r1

612 + 3!z

5'I 15

3;t t3' * 1,

M-a-3a'
zac+hc-zad-btl

6a' 13d 5

('+3))r -,1-1,r

" 
- 2r,'

x' 2\z + \ 2),.

(n)

(q)

'F(t)

(b)

(ol

(r)

*(u)

(w)

cx 3cy dx + 3tl)
(3.' + ))'1 4z'

15r'?+54,+10:r.

plied L Simplify each of the following.

1a'b
3bc

911
7a

14d'b

21b'c'
^

56rl
48).

2labc

5r'lo
3.tt*

tl
25x"t
49 xz

18royl

.. 9v'
^ ro7

l2a'zy

= tt,V
- 27 rt'' 2tyz,

6trf

16r:!,

12x'y3

63axz

21b'y'

(c)

(f)

(i)

qpq . (2, ,*)
8. l3s 9),

3a (1a. . 3b')
+a=|.ls.-1oFJ

(f)

@) +"*"y
rc:t 1x!+?!'h'k"3k
- . 2*':r,r 4x'z 3ale) iaz3 ' 2r;' " Iu'

*@) ryt{.,#'#+ tn)

,,, qI I 3l ..16nh I

2lk \4. 9s )

0) 14r'y

3o'z 6a1 28r'z

qr 21ry 3pq

31'l'' .- 6l''.' gl:
&''sJ - ror.

4n1na .. 24n 160

i6^ ^T;;= 6"b'

(b)

(d)

(l)

' (:-:).(+ +)

0)

Find the H.C.F. of each of the following.

{^) 2a,4b,8ab (b) ab,ac,abc (c)

(d) 5;r'y, 10ry',30.f1,r G) 2mn,6mzn,8mn' (f)

Find the L.C.M. of each of the following.
(b) 3a,sal)
(e) 2ab, 6abc, 9ac

3a,6ab,gazb
114,, 55*'?1, 12h31

\ab,l2bc
4a'b', 8a'8, toabc'

Exprcss each of the following as a fraction with a single denominator

ID'
6

Ntr S,1ltb^ Malt.riatn t Varkh..L 2



2a-2tc,+5
3t-4let ):r +

6\ 9+9-l-'' 3 6

4a-5

G)14+11 -?laa)a
. d+b 3a btmt- + 

- 

-

(l.) I +a--.L'' 2x 41 6x
- 2{,r }r l(r + 2v) 5(1 4r){n} .._+ 

k - 6z

2x-3 4 x.{+ -; + _-

'7
3

2r-3
42

2r-l 3x-4

(d)

(f)

(h.)

0)

1

2a+l
3

i 1_
2

4a
2:t+3
'I3

5

3a-4

+ _iL
4x+6
3(4 - 3:r)

2a+l

E.

5.r

Simplify each of the following.

(a)I+L1
234

.. t-4 r 5 l(r+l){c, -I 6 5

,^, a+l 2a 3

r 2y 2r-$, 3jr 6)

Simplify each of the following.

{ar t * -ir-2r + l) gli' - 4t'

(c.) : 
,

*1s) -l

5,r 4 4-5.r

a)

(d)

(f)

t2
3

3

31 2x

.-2

*(d) -__r:

10, Simplit each of the following.

.21
'- 3r+1 5r+3

r"r 11 1l*ll llU ),i \"- )'/
I

a' 4 r+2
2xl(9, - ----------r + --

r ct / r\(i) l2r Yl+11 :l
\ 1./ \ r.l

rkt'__::"' 
"' -t 2(' U

(dL ' :r' 2'
r+l r' 2a-3

r+1 (:r+1)(t+2)
t -* t

2(x 2)' rG-2)
| 2.r

= 
-i=

I r+l
,1,-D-,\,-,
2 | 36+2)

'r 1 a-2 (r-l)(i 2)

ivl

a)

(d)

(f)

(h)

(i)

0)

(n)"-' - (r - 3)(.r 2)

Als.bnt M.ni,lliion n lonruttue

(.r + 3)(:r l)



x+2

(jr + J)(jv - 3]]) :r - 3)

(s) 4
' ' (-r lx:r + 3) (-r a)(:r l)

3,2 3t-1(ut---
x' 3r+2 a'-2x

lL Solve the following equations.

1g) I =9

6 2)Q a) (_r 2)('I 3)

r_3 - rL9
:r 4 r+5

(r + 1)(i s) (r+1)(r+3)

3

t-2
2x

514

(q,

(s) 1-1
84

(b) 1"
2t

(p)

(r,

o)

_3

(c,

(f)

1
2

l^
3

(d)

(gl

6)

(p,

5, irl
2a-5 _ 3a+ 4

61 -L a1=s

(tr)

(k)

(n,

tq,

(r)

(i)

(l)

to)

(r)

(u)

t+2
3

5

1

,7

3

I+2x
3(r l)

2

9

5

2rl x4
lt^

a+l 2a+l
4 .1 5

x22r

'7x-9 6x-'7
:r_3('I+5)_3
34',7

2x 5 '7x+1

10^2
3r
3.r .r-1 ^r02

l4
4^

516

(m)

Solve the following equations.

(a)j=8-

1"1 -!! = 1+ 11' x-4
8

ts) L+ 3 = 4
- x+2 x+4 .r+3

'- f,+3 5 4 r

61 -!L =v,' 2a -1

Solve the following equations.

(a):: 5=- l'32
,. r+1 'l x
' 3 t8 4

(e) l(5.r+3)+2= l(l zr))l

)\-7 ,-7
tu -:+*=r*

3+4ir

3

=l
2

rl
(b)

(d)

(f)

(h)

0)

:.+2
- ._ 9

r-2
2x .. I

2 3:r

_5
x+3r+l r+2

5

o)

(d)

-:-----: -: =I+:3124
rfr -) lf- l)| -Jt=-tl -l3\s1 ) 2\ r)
il.Lr-5t=l :(i + 1)(f)

N.r. l\llnbt\ Methtndn s wtrLh.rr 2



(s)

(i.)

!(x 3)+3=x+2(t

x 4 _2x-r -432
4

(r-4)(2i+3) 2x+3
4)r + 12

2;'r
3-r I

2

x2 3r

(c\ a b=c+d
(f) z a=2k
li) '7k=P+a
(l) n+n+a=k
(o) 5pq a= P'z q

(r) at = 3Y

(u) 4l=51,-4

3t -2

3

r-2
2

5_

c+40

1,1
3

ft) .r- -! =
2

3-r

I
60

{kt 3'
(r-lx3r-2)
r+1 r+3(mr-- =-- -

(o,

(q,

(s)

2t-4

(a) a+x=o
(d) a+c=d+e
(9 P=a-q
6\ a-b c=k'
GIr)m-n a= h
(p) 3:q,+a=r':Y
(s) 2.{) = 3dk

t 5n+4

5(a-b)=7

5 -2a

2x+9
1_ I
20 'I+30

=1*12t +l 2x -3
II

0)

0)

(n,

(p)

LT,,

C)

r12
3_

r+l _
x-2

1

'I+1

14. Make a the subject of each of the following equalons.
(b\ a-k=h

(h) 5k=p-a
(k) b a+k=h3
(a) 1k+h-a=2a
(q) 5a = 15

(t) ak=p-q+k

15. Make d the subject of each of the fbllowing equahons.

(a\ ah=b c+lt (b) 5al=tr-] A

(k) )) = m(a + c)

(x)

3ak'
(e)

o)

(d)

tg,

(i)

la,

(d)

(t)

12mk = 5b+c
r'

(f)

(i)

0)

16. Make the letters in the brackets the subject of the following formulae'

^. an 51 I

3a

(x+p)a=q(Lx-q)

l_::r =Lt-7
3)

12 + 51,

4)

5ab 4{:,+2

(d) (c) d =
2b+c

(P) (n

.rr+bJ =!(r) (i)

f) (l) yx I = 5(2r + 3)

ttr ao) l= il+

(")

(')
(9,

(m,

(i) (h) 2a=; -;

0) G) 1=; -1
F+4n _

9
G) (n) r= 

o*^4

Algcbrun Mr iptltti.nard Fonrald.

(.r)



r14(p)'+- =-1lt)z
,. 3 r-4a
'' 5 r+]b

' 2a'+l

qt'[,'-o'=^+o

(q\ k-3M= 3nr
4

g) ! +n=L

(r)

(b)

(,t) (r) kr+4=

(k) (u)!+?
())

ty,

2jr 3],

IT. Make 'I the subject of each of the following equations.

(b) ]=

{el r=;_;

(h) +++=l

_. I I(c) :+J;=]

@ k= EG)

B. Make the letter in the brackets the subject of each equation.

@) af +by+c=0
l;

G) r=2n{:1

1e1 t =n rE74
(A) 1, =nfh + Lnfh

(y) (b) k(lm+mn)=a

(s) (d) l+?+l=

(h) (f) r=r+14
8n

(r.) (h).=-E
12tr + lI'

!
(")

(b)

(])

(r)

D.

rr
:1-

If u + t' = m and ! + ] = l, e*presszr intems of lr analf
J

lf y=p+ 9 a\dz=p+ I, express x in terms of p, q and z..rJ
Two numbers differ by 5 and I of the greater number is equal to ; of the smaller number' Find

tf'" no-t"^. ' 5 4

Two numbers differ by 9 and I of the larger number is grcater than ] of the smaller number

by 3. Find the two numbeN. '
/ 

oI lhe larser exceed' I ol lhe smaller b\ 5.Find ruo conseculive numbers such lhar j 2

wllat number must be subtracted from both the numerator and the denominator of the fiaction

?q to make it eoual to ! ?

After spending ! of her money on marketing, a tady had $10 50 le{t How much had she at

A"

(])

(-r)

!4. Find three consecutive even numbe$ such that the sum of

I of tt e thi.d i. 32.
8

t. Find three consecutive odd numbe$ such that I of the first plus 1 of the second plus I of the

third is 63.

I of the first. I of the second and

(d) ] = ./G' s)r

0, v= Js:r + 3sir

il.v t\llahr\ M.thettutitr UhrLh..k 2



24. A man left half of a sum of money to his wife' one third of it to his son and the remainder to be

divided equally between hjs twin daughtem lf each of his daughters received $8500' how much

was the oriSinal sum of money?

In 15 years'time, Kumar w;ll be four times as old as he is now How old is Kumar now?

When 8 is subtmcted lrom lf of a number' the result is 3 times the original numbet Find the

Johnislasoldashisfatherln8years,time,thesumoftheirageswillbe6l.HolvoldisJohn's
father? 4

sarah sDends l- of her time on Mathem:Ltics an'l ] of her time on languages in schoot daily lf
11

,he soend. 
I 

h on \4alhemari.s. how m.n) hou|. doe- 'he \Pend in school per dayl

Deri .aue. j of her pocLel money cach scel'. 'oendi 
] ol rhc remainder on iJe cream and

5

T0centsonsweets.shefindsthatshestillhas50centslcft.Howmuchmoneydoesshercceive

A small hose running alone can fill a tank in 20 minutes, and a larger hose running alone can fill

the same tank in 12 minutes.
("1 Wtrnt f.n"tion ot ttt tank is filled by each hose running alone in one minute l

ib) Wtrat fraction ;s filled by both hoses running together for ore miNte? 
-

icj Horv many minutes rviliit take both hoses rvorking together to fiI] up the tank?

\\rhen4isaddedtoanumberandtheresu]tdividedby5'thcfinalresultis44lessthantheorigina]
number. Find the number'

In a class, there are four more boys than girls ! of the girls and I of the boys take the ftain

to school. If half of the class take the train, how many boys and girls are there in the cl'ss?

3?. A motorist tmvelled ll5 km on an expresswry at cn a\erage speed of a2 Lrn/h and anoiher 45

minules on other roads. If lhe avemge speed for his \\ hole joumey \ as 80 krvh' how far did he

travel on the other roads?

38. At a tea-dance, there are '1 more girls than boys' For the ftrst dalce' only coulrles are allowed

to tatr e the floor, i.e. girls must alance with boys and girls are not allowed to dance together' lf

! of the bovs an,l ] ot rhe grrls take the floor fbi the first dance' how many boys are there

1'J
altogether?

39. Divide 64 into two parts so that the ditfefence between I ofone part and I of the other is equal

to 28. What is the value of the larger partJ

29.

30.

31.

33.

J6.

.\l:.btri: trl4i !n,r u.J linlntnn'



obe
luch {.

{1.

What number must be added to both the numerator and the denominator of the fraction I to
tt

eive a result of i ?

A pool can be filled wjth water by a large pipe within 6 hous. A smaller pipe will take t hours

to fill the pool. How long will it take to filI the pool if the two pipes operate together?

A boy walks a certain distance at 9 km,&. He finds that if he increases his speed by ], he would_ 'l
have saved I ! hours. Fincl the distance he walks.

3

A cyclist travels a djstance of 120 km from Town A to Town B at an avenge speed of )r knl/h If
he increases his average speed by 1 kfi/h, he would have saved 30 minutes. Find .rr.

'hnt

vIf

and

€.

n fiI

Problem Leading to Algebraic Fractions

h6e an interesting mathematical problem that will lead to an equation involving algebraic fractions.

l-ou will get more marks foi creativity but the problem must be relevant and accuat€ Solve the equation

Jnd ensure that the answers are relevant to the prcblem you posed.

!r)* own mathematical problem and solution:

id he

er If
mere

M

\d Jlr/lDdrl, r.r,artr. tl.r//r, / l



I

Final Score:

7-ln
Teacher's Conments (if any.):

Obtahed the conect
answer by solving the

equation accurately

Posed an original and

very creative problem
which was accumte;
answers were relevant to
the context

Showed complete
understanding of
equations involvin8
algebmic fractions

Made some runor erors
in solving the equalion

Posed an appropnate
problem though not very
creative; answers were
relevant to the context

Showed nearly complete
underslandhg of
equations involving
algebraic fiactions

Made some errors in
solving the equation

Posed an oversimplified
prcblem but answers

were still relevant to

Showed some

understanding of
equations involving
algebraic fractions

Made some major errors
in solving the equation

Posed an irrelevant
problem where answers
were also not relevant to
the context

Showed limited
understanding of
equations involving
algebraic fractions

No problem composed;
slipshod and tardy work

Did not solve the
equation

Showed no
understanding of
equations involving
algebnic ftactions

AlAehruir llhrliiulatiai.nr! F.rrrndc



Simultaneous Linear
Equations

A pair of simultaneous linear equations in two variables can be solved by
(a) elimination method,
(b) substitution method,
(c) gmphical method.

Prcblems involving simultaneous equations may be solved by
(a) assigning variables to unknowns,
(b) forming the equations,
(c) solving the equations,
(d) giving the solution to the problem.

@r"nim
i'lte rhe following.rmultaneou. equation<.

as

to

l;
rk

L x+y=7

L 3rc+2!+7=0
51 2)+1=0

10. 15r 7y = l4l'4

2. x-31=l

5. 3x+w=17
3i-n=19

8. 3r =1+ l

11. 5.r - 8r = 231'2
4x+t'=22!'2

3.]r 51, = 19
5.I+2]=11

3r+ 101= 13

24x-36y=17

3x 4J =8
1 ].I
a 2' 4

3r+]=13
5t :y=35

3r+2)=8
2y 5x=8

5x-3y=23
i-7)=11

4x-6y=12

2x+4y=-4.5

3x+2y=73
5r-4y= l8

3x-y=7
2.:c+5f=-1

5r+]=9
Lx 3! =7

19.

3,-4y=30
21 7y=33

41 2r=5
2r+3]=-5
l.- l-. 

'-n23'
'I+6)+8=0

14.

18.

\.t, S\ll.tbus Malh.nqr\ \tr, *hrrl 2



4r-3)=8

h - 1.61= -O.8
Q.5x+1.2!=7

1^
2'

3r -2r = 13

111
23-4
3x-)=3

5.r+6r,=-61'2
^l'2

'b 4x=1

15x-9r= 9!'2
10t 3)=1

I ] l

Lr-3y=13

3x-12t=42

3]t-5r=2

- t5

f (.r + l) + r, = 8
3

r++=!(r,+l)?-

.r = 9 0.5r

r,= ll + l,t-3

2x+0.5)=6
31 0.251, = 5

31 4J+31=0

14x+6t=9

6t 15y = -2

6x 8't = 21"7
'7x' 5t,=44'14

9r-8r'= l??-5

'5
I 3 ,l
5 4' 2

5 1 .^1
6 8' 4

4x r+ =sy

^l

5r-3y=1.4

Lr+5!=14.2

3.x+1.41'=0.1

x 3.6y = 10.2

0.5x 0.2r =2
2.5r+0.6!=2

2y -'7)c + 69 = 0

4x 31 45=0

8-r + 3r, = 8!'5
15.x 10v = -102'3

12r 15v = 25 !'2
17x -7y =29

0.3,I+0.4y=7

1.1x 0.3y = 8

2 3- 6

21 3y=10

1ra3n=-3!2'4
4r-5v=8?'j

!r-2,,a5=6
3 3'
lll^
-.n+ t,- - =u23'2

24.

30.24.

36.

31.

34.

26.

J9.J8.

42.4t.40.

45.44.

4E.41.46.

49.

50, 13"r-41 7 =r+l0r-10=4x 7Y

52, 4x+4=5r=60) 100

54. 5x + 3y = 29 = Lx + 1Y

56. L\-2+12y=i=4x 2,

5E, 5.r - 8), = 3] - r + 8 = 2r - ) + I

51. 8x + 24 = l5-{ + 15} = 80 - 10}
53.:r+y+3=3y-2=Zt+y
55. 10:r - 15y = 12r - 8r = 150

t)
57. 5x-) + l'r=r-z)= : t- ;)+ i
59. 4x + 2J =x 3]+ 1 =2.t+)+3

Si tra banc.! ! Lntu lt.ltul rrns
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5L

G.

(,

2..
3

7

1r-+= Ix- r, + 11 =2"-"- 1g!15'20-30-15
?r, += 1,- ?u-44= Lra, 3\4' 5 1' 15 ' 1

C- If 3i-4) = 2 and2! + 5l = 9, find r' ].
al, Ifr=3or-4arethesolutionsoftheequationl+ar+b=0,findthevaluesofaandr.

f{. Ifr=-land.y=2arethesolutionsoftheequationsax-&)=Ianddl+Z}r=-7,findthevalues
of a and b.

Divide the number 32 into two parts so that one part is 3 times larger than the other

One ofthe acute angles of a dght-angled triangle is 15'la.rger than the other Find the size ofthe
larger acute angle,

8-

n_

.-.

*

a

The denomilator of a fraction exceeds the numerator by 4- When 3 is added to both the numerator

and the denominatot the fmction becomes 1. Find the fraction.
5

Tle sum of two fractions is three times their difference. Six times the smaller fraction exceeds

the laraer fraction bv 1 .l . Find the fracrions.''2
The sum of two numbers is 55. The quotient obtained by dividing the larger number by the smaller
number is 2, with a remainder of 7. Find the two numbers.

Two ships leave the port at the same time and travel in opposite dircctions. The speed of the faster

ship is 8 krnt more than the slower ship. At the end of 21 days, the two ships arc 4320 km apar.2'
Find the speed of the two ships.

A motorist covered a journey of 690 km in 8 hours. He covered pal1 of the joumey at 90 knr-/h
and the rest at 80 km/h. What was the distance that he covered at 80 krn4r?

Find two numbers such thar if ? is added to the greater, the answer is foul times the smaller
number while 28 added to the smaller number is equal to twice the greater number.

Find a fraction which reduces to ] when the numerator and denominator are each decreased by
4

1, and which reduces to 1 when the numerator and denominator are each increased by l.
5

2 compact discs and one cassette tape cost $52 while one compact disc and 5 cassette tapes cost
$53. Find the cost of a compact disc and a cassette tape.

-{

I1r,5f1l,la irddfnrn \ irrtr.,i ?



76.

5 kg of beef and one chicken cost $65 rvhile 8 kg of beef and 6 chickens cost $126. Find the cosl

of 1 kg of beef and a chicken rcspectively.

In a farm, there ltre some goats and some chickens. Paul counted 45 heads while Julie counled

l50legs. How many goats and how many chickens are lhere?

A farmer finds that he can buy 5 sheep and 5 cows fbr 5129 or l0 shecp and 17 cows for $177.
How much will it cost him to buy 3 sheep and 2 cows?

A housewife finds that 5 cans of condensed milk and 3 jars of instant coflee cost lj27 while
12 cans of condensed milk and 5 jars of iDstant coffee cost $49.,10. Find the total cost for T cans

of condensed milk and 2 jals of instant coffee.

The bill fbr 6 c ps of coffee and 7 cups of lea is 1j5.90 while the bitl for 18 cups of coffee and

5 cups of tea is $9.70. Find the total bill for 7 cups of coffee and 6 cups of tea.

Aravind bought 25 stamps consisting of 200 and 50C stanps. lf the total cost of these 25 stamps

is $8.60, find the number of each kind that he would have bought.

A man bought 8 kiwi fruits and 7 pears for $4.10 while another man bought 4 kiwi ftuits and

9 pears for $3.70. What is the cost of each kiwi fruit and each pear?

In a factory, lhe technicians are paid $24 per day and the packers $20. If there are 540 workers
and the total rvage bill per day is $12 000, find the number of technicians and the numbei of
packen employed.

The ratio oftwo sums of money is 4 : 3. If the larger sum of money is increased by $40, the ratio
becomes 2 : l. Fiod the sums of money.

The ratio of the ages of Elton and David is 3 : 5. In 6 y€ars' time, the ratio of their ages will be

3 : 4. How old is David?

The sum ofthe ages of Mr Tan and his son David is 6l years. The difference in their ages is 29.

How old is David? How old will Mr Tan be when David is 2I years old?

An aunt is ,[ times as old as her nephew ln 8 yean' time, the aunt will on]y be 2] times as old
2

as the nephew How old is the aunt now?

Ten years ago, a father was 8 times the age of his son. If the total of their ages is now 56, what
are their present ages?

The sum of the ages of a mother and her daughter is 60 years. 12 years ago, the mother was eight
times as old as her daughter How old is the daughter now?

Robert is three times as old as Catherine. In 8 yea.s time, the ratio of their ages will be 2 : L
How old is Catherine now?

78.

77.

86.

79.

80.

81.

82.

83.

E4.

tt5.

87.

8E.

89.

\itjtrla ..tt Litrtt l:tr.t\,r



Fnd the

t.
arca and perimeter of each of the following rect^ngles. The dimensions are in metres.

91.

?r+]+ I

r'7'7.

9J.

v+2

lnps

hd

I

the perimerer of each of the following equilateral tiangles. me dimensions are in meffes.

tels
)t or

5r-r+ l0 zx+r ),

r+5)+9

97.

lD.

t).

A two digit number is 4 times the sum of its digits. If the diBits are reversed, the number will be

increased by 27. Find the number. [Ilint Irt the number be 10.t + J.]

A man and his friend are 64 m apafi. They will meet in 8 seconds if they walk towalds each other'

If they walk in the same direction, the man will catch up with his friend in 32 seconds. Find the

speed of the man and his friend.

The 'tens' digit of a two-digit number is half of the 'units' digit. men the digits arc reversed, the

number is incrcased by 36. Find the number.

r+)'+2

\tn \\1|nb!\ V-th,nrti \rt,llt I2



Substituaion Method
Express one unknown in terms of the
othei and sDbstitute i1 into the other

e.g- 3r+5=5 (l)
tu + 41= 15 12)

Exprcs)=5 3r (3)

md snbsnrute (3) i'to (2)

Elimination M€thod
When coetricients of one untnown
ue equal (car be of sme or opposite

e.8. 3r :b = 5 (l)
31 1Y =2 12)

Subtract (1) frcn (2) or (2) from (l)

Solving Simullaneons Lined Equaions

Solving ploblem involving two unknowns
1 Assign ldiables to the urknowns.
2. Fom a pair of equations inlolving lhe

3. Use eilher elimination or substitution
method to solve the equations.

Snnrlkuteod Li near liq@ti.n:



Simultaneous Linear Ecluations

simultaneous eouations arc siven as follows:

8r+3y=14
2r+y=4

a problem that will lead to tbe formation of the above two linear equations in two u[knowns.
solve the above simultaneous equations using both elimination and substitution methods. Make

tbat the answers you get are appropriate for the problem that you have composed.

Nct S\llab6 Mathendn s \utkha.k t



Scodng Rubric:

Teacher's Comments (if any):

Posed an original and

very crcative Prcblem
which was accuate;
answe$ were relevant to
the contexl

Obtained the corect
arswer using both
elimination and

substitution metbods
accufately

Showed complete
understanding of
simullaneous equations

Posed an apprcpriate
problem though not very
creative; answers were

relevant to the context

Made some minor
errors in solving the
simultaneous equations

Showed nearly complete

understanding of
simultaneous equations

Posed an oversimplified
problem but answels
werc still rcIevant to
context

Made some errors in
solving the simultaneous
equations

Showed some

unde$tanding of
simultaneous equations

Posed an iffelevant
problem where answels

were also not relevant to
the context

Made some major
erors in solving the

simultaneous equations

Showed limited
understanding of
simultaneous equations

No problem composed;

slipshod and lardy work
Did not solve the

simullaneous equahons
Showed no
understanding of
simullaneous equations

Si tttl ntnrrr' I t\a' E4tnt iar\
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Ilthagoras' Theorem

L Pythagoras' Theorem:
For a right-angled triangle ,43C,

BC'=AC"+AB'?
i.e., t=o'+t

L The converse of the Pythagoras' Theorem states that if d'? = ,'? + c2, then the triangle with sides
.r, , and c is a right-argled tdangle, with the angle opposite the side a being a right angle.

n3

L Calculate the value of i in each of the following, giving your answer corect to 3 significant
figures.
(a)

+13.8+

(b)

(d)tc,
7.4

Nef Sf ttbur Mttltn ti.\ w,.khork 2



(e) (0

(9,

17.6

2. Calculate the values ofr and 

' 
in each of the following, giving your answer corect to 3 significant

figures where necessary.

(h)

8.9

'"'rA o)

9

(c.,

o

v

(e,

3. Find the length of a diagonal of a rcctargle of length 14 cm and width 12 cm.

4, The length of a diagonal of a square is 12 cm. Calculate the area of the square.

5. A square has diagonals of length 22 cm. Calculaie the perimeter of the square.

6. The area of the squarc is 350 c(f. Calculate the length of the diagonal

7. A ship sails from Port Perdn for 24 km due north and then 45 km due wesf to anchor at Cape

Logan. Find the distance between Port Perin and Cape Logan.

8. A cone has a base ndius of 8 cm and a slant height of 12 cm. Calculate its vertical height.

9. An equilateml triangle has side 8 cm. Calculate its altitude and area.

10. An aircraft flies 2,{0 km south and then 140 km west. How far is the aircmft from its starting

point?



ll- A ladder leans against a vertical wall and reaches to a height of 3.2 m. If the foot of the ladder
is 0.8 m from the wall, calculate the length of fie ladder.

l! Calculate the length of XFin the given figure (measuements
arc m cm).

E ,43C is a dght-angled triangle with ACD = 90", BC = 12 cm,
,43 = 15 cm and CD = 5 cm. Find the lengths of BD and
AD.

t*

15.

tl

B12C

Two vertical posts are 14 m apalt. One is 3 m high and the other is 4.6 m high. Find the distance
between the tops of the two posls.

A ship sails 29 km north from a port tr to a port P. Then it sails 21 km towards the east to a port
0. Calculate the distance between port r< and poft q.

f. Ia trABC, AC = x cm, BC = 14 cm and the area of
A,4JC = 1 80 c#. Calculate the value of i.

n- The diagonals of a rhombus are 28 cm and 54 cm. Calculate the length of its sides, giving your
answer coffect to 4 significant fiSures.

la L,ABC. AB = 15 cm, AC = 18 cm and AD is peryendicular to BC so that AD = 12 cm. Find
the length of BC.

4,4-8C is an isosceles triangle where AB = AC = l'7 cm and BC = 16 cm. Calculafe the area of
AABC.

A rhombus of side 32 cm has a diagonal of 50 cm. Find the lenglh of the other diagonal.

la

ll.r S\l/?ln^ Malhdtutirt wurbL.k I



21. ln the diagam, ,4-R = 5 cm, BC = 8 cm, AD = 20 cm 
^td 

AeD = g}a '

Calculate the length of
(a) CD,
(b') BD.

22. PQRS is a trapezium wherc PQ ll SR Given that

PAR = Si;R =90', PQ = 8.5 cm and PR = 12 3 cm,

calculafe
(a) QR,
(b) Ps,
(c) the arca of the ffapezium PoRS.

s

23, The diagram shows the cross-section of a clear spherical container

with sote fruit juice in it The mdius of the sphere is I 8 cm and

the perpenalicular distance from the centre of the sphere to the

surface of the fiuit juice is 9 cm, calculate the diameter of the

surface ol lhe fruit juice in lhe cphere'

24. In the diagmm,,4iCD and PORS are squares Given that

AB = 28 im, AQ = ll cm and PC = 9 cm, calculate the

arca of the square PoRS.

25, In the diagram, AiC is an isosceles triangle'

lkn = nef = gO". Airen that AB = AC = 12 cm,

AK = 7 cm,C?= 8 cm and B? = (2i + 3) cm

Calculate rhe value of .r, givrng your answer

coffect to 2 decimal places.



D

C

o

i

In the diagram, ABD = ,BCD = 90". Given that,43 = 8 cm,
CD = 15 c7Jr, AD = 27 cm and 8D = (3r - 4) cm, calculate
the valu€ of .r, giving your answer corect to 2 decimal
places.

lnthe cna$am, ABC = CfrK = 90'. civen that
CH = NI = BC = 20 cm, 1<B = 10 cm and
IlK = 3x cm. Calculate the value of r.

AKIOB

The lengths of the sides of a right-angled triangle arc (.x + 1) cm,4x cm and (4, + 1) cm. Calculate

the va.lue of x.

The lengths of the sides of a right-angled triangle arc r cm, (r + 2) cm and (x + 4) cm. Calculate
the value of, and hence find the area of the triangle.

The lengths ofthe sides ofa right-angled triangle are 2r cm, (4, - 1) cm and (4r + 1) cm. Calculate

the value of r and hence find the perimeter of the triangle.
B

C

Na S!llrbr\ Mrth.'h.n., wrrkbort 2
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Pythagoras' Theorem

You need the Geometer's Sketchpad (GSP), a dynamic geometry software, to view and interact with
the GSP template for this worksheet. If your school does not have a licensed copy of version 4, yolr

may download the ftee evaluation venion from www.keyprcss.com for trial first.

The purpose of this worksheet is to explore the relationship among the sides of a right-angled
tdangle.

Section A: Exploration

Open the appropdate template from the Workbook CD.

PythagoHs' Theorem
N 6n Fu d r. tre4r;!n4da dida.

l. The template shows a right-angled tdangle .4,8C. The longest side of a right-angled triangle is

called the hypotenuse. Which side of AABC in the template is the hypotenuse? t1l

,\

\L\



ets
t1l

,- click and mo\e each of lhe points A. I and c so lhat )ou will gel five differenl righl-angled
triangles. Complete the table below. t3l

L wlat do you notice about the value of AC and the value of ,4,B'z + BC in the table above? [2]

Sdtion B: Animation

. Right-click on the table in the template and select Add Table Data'.'

. Select the second optiot Atid 10 Entries AsUalues Cha ge,Adding 1Entrf Every 1.0 Secortd(s).

Click OI(.
. Select the vertex B of the triangle.
. Choose from the Toolbar: Displa! > Animate Point or Ani ate Objects.

S.dion C: Conclusion

,l The rclationship that you have discovered in Q3 is called the Pj'thagoras' Theorem. State the

ry{hagoms' Theorem in the box below. Remember to specify clearly which is the hypotenuse

t1l

I

4

Ne{ S\llthr\ Mtnntttui.s ttorkb.ak 2



5, Do you think Pythagoms' Theorem is still true if the triangle is not a right-angled ffiangle? [1]

What is the geometrical significance of Pythagoras' Theorem? That is, try to rcpresent tbe theorem

using a righi-angled tdangle anal some squarcs in the box below and wdte the theorcm in tems

of the arcas of the squares. [2]

Section D: Enrichment

7. Although this theorcm is named after the Creek mathematician Pythagoras (about 569 475 BC)'

it was ictually discovered by other people first, e.g. the Chinese. search the Internet to find out

who discovered this theorcm before h4hagoms [1]

!



:. Therc are hundreds ofproofs ofB'thagoms'Theorem. Some ofthese proofs are easier to understand
ftan others. Search the Intemet to find out one Droof that vou can understand. Then write down
the proof, with diagrams, in the space below. t4l

em
ms
t2l

li r5

Teacher's Colnmentl (if any):

ic),
out

t1l

Nt\ Srllth^ Ma&artir! Workr.ak 1



Ilthagorean Triples

Three natural Dumbers, d, , and c, tbrm a set of Pythagorean triples if they are the lengths of the sides

of a dght angled ffiangle, i.e. a: = &r + r'? if d is the length of the longest side or hy^polenuse of the

righraiglediriangle.Fore*ample,{3,4,5}isasetofPythagorcantriplesbecause3'1+42=5'?The
objective of this investigation is to find some Pythagorean triples using tbree methods

Section A: How to Generate Pyfhagorcan Triples using an Odd Number

1. Stal1 with an odd numbet e-g. 3. Then the squarc of 3 can be expressed as the sum of two

consecutive numbets. i.e. 3'z= 9 = 4 + 5 Therefore, the Pythagorean Triples are {3, 4' 5} since

3'1 + 4'z = 25 = 5'z. Generate another set of Pythagorean Triples starting with the next odd number

t2l

2.

3.

Generate another set of Pythagorean Triples starting with the next odd number 7 and verify that
L2l

5 and verify that it works.

it works

Prove that ihis method will always work for any odd number except l- Explain why this method

does not work for the odd number l.

Section B: How to Generate Pythagorean Triples using an Even Number

4. Staft with an even number, e.g. 6 Then the square of half of 6 is 3'1 = 9. So the other two numbers

are 8 and 10 (one more than 9 and one less than 9) Thereforc, the Pylhagorean Triples are

{6, 8, 10} since 6'] + 8'z = 100 = l0r' Genente another set of Pythagorean Triples stafiing with

tie nexi even number 8 and verify that it works. I21

t4l



Generate another set of Pythagorean Triples starting with the next even number l0 and verify that

les
:he

he

t2l

Prove that this method will always work for any even number except 2. Explain why this method
does not work for the even number 2. t4l

ler

hat

lzt

rod

t4l

Section C: How to Generate Pythagorean Tfiples from a primitive Set

?. You may have noticed rhat each of rhe Pyrhagorean Triptes {6, 8, 10} in e4 is rwo times the
Pythagorean Triples {3, 4, 5} in Ql. {3, 4, 5} arc called primitive pythagorean Triples because
the highest common factor (HCF) of the three numbers is I and you cannot reduce them further.
You can obtain {6, 8, l0} ftom {3, a, 5} by mulriplying each number by 2. Exptain why
{6, 8, l0} fom a set of Pythagorean Triples if {3, 4, 5} is a ser of pythagorean Triples. L2l

E. Generate another two sets of Pythagorean triples from tie primitive pythagorean triples
{3, 4, 5}. tll

are

/tm
I2l

Explain why {5, 12, 13} is a set of primitive Pythagorean triples. Then generate two sers of
Pythagorean triples from it. l2l

!"., S\ !l.1bt! M.thttunn \ \\'t lt|,tul. 2



10. Is {16, 30, 34} a set of pdmitive Pythagorean triples? Why or why not? Then generate h\ro sets
--' 

.f i'yiir"g"*". 
"iples 

that are relaied 10 it ' I2l

Section D: Conclusion

11, Write alown one main lesson tbat you have leamt ftom this worksheet

"NumbeN rule the universe." (Pythagoras of Samos' -569-4?5BC)

trinal Score:

f- lr't

Teacher's Comments (if any):

Generalised Mhagoras' Theorem

Pythagoras' Theorcm is usually stated in tems of the sides of a dght-angled triangle:

iui ii 
"an 

utso t" sut"al in rerms of areas (see aliagram below): Area Ar = Area A2 + Arca 4..



l. mat if the areas do not rcfer to the arcas of squares but areas of semicircles (see diagram below)?
Does the rclationship still work? That is, is Ar still equal to A, + 43? Show your working clearly
in the space provided below. t41

What if the areas refer to the areas of any similar shapes (see diagram below)? Does the

relationship still work? That is, is Ai still equal to 4 + A3? Show your working clearly in the

space provided. t41

N.r' Srll.l ! MunLthali.\ llatkboali 2



I
L

Note: This relationship is called the Generalised Pythagoras' Theorem'

"Everything is aranged according to numbe$ and mathematical shapes " (Pythagoras' -569-475Bc)

Final scorei

l=--],'

Teacher's Comments (if any)i



TeIm ll Revision Test rime 11 h
2

l. Factorise the following.
(d 24f -]13's 2
(b\ 64a' 25b' (8a 5b\

2. Solve the following equations.
(a) 5x + l5(, - 4) = 2(jr 3)
(b) (]-2)'? 2s=0 t4l

3. (a) Given that (2p - q)(t + 5) = t(p - 1),
express ,' in terms of p and 4. Find the
value of / given thatp = 6 and q = -3.

t31
(b) Solve the equations 2r - ty = 1 and

8jr 3) = 9. t31

{. Exprcss the following as fmctions with a single

6.

denommator.
. 2l+1 h 2ta, _ _L+-

5 r0 2

61 -L --ruk
(c) 2- :

Simplify the following.

a') :,, 1

i s+v
(b) .L-L r

,^, l\u'1v + 2u"'1

Solve the following equations.

.6113r2' 2t+7 r+5
(b) 6-r-4= z

7. In the diagam, ACB = ADC = AED =90",
$c = een = tbn = e,BC = t2" uoa
AB = 24 cm. Calculate, giving your answers
correct to 2 decimal places, the length of

t4l (a) ED, (b) AE. t41

E. (a) Given that 2d = I - ,r, express r in tems
of a. b al:'d x. Find the value of t when
a=4,a=4,andb=1.

(b) Simplify

{i) 91.-r5.
9k' - 25

t3l

(iD (3.r 2)(.r - 2) - 5.r
t41

t6l

9. The resistance (R newtons) to the motion ofa
car is given by the equation

R=a+bV,
where ykm,/h is the speed of the car and 1r and
, arc constants. The resistance is 28 1 newtons
when the speed is 27 km,1h and 3zg newtons
when the speed is 36 km,A.
(a) Form two equations in lr and ,.
(b) Solve these equations to find the value of

d and the value of r.
(c) Calculate

(i) the resistance when ffie speed is
63 krn/h,

(ii) rhe speed $hen rhe resisrance is

425 newtons. I71

10. (a) In the diagram, calculate the leng1h ofBC

16l

t41 t3land find the area of AABC.

c

Ne| Stlt.rn\ tllt nkti. t Wt, ].btu/| ,



(b) In the diagam, giv€n that
PA=QR=PS=3crr' and SR = .ll
find the value of l.

11. In the diagam, PS is perpendicular to 04
and pI iJperpendicular to PR. Given lhat

SR = scm, PR = 13 cm and pR = 14 c1rL

ca.lculat€
(a) PS, (b) Po,
(c) the area of APoS.

Hence show that Qt= 121? cnr-

cm,

t31

t
I



R

rl
Mi&Year Spectmen Paper

-Anst|er all the questiotls. rirne: z| n

1. A man jogs 1200 m in 6 min. Express his
average speed in kilometres per hour. l2l

10, The resistance (R) ofawire ofconstant length
is inversely pmpotional to the square of its
diameter If the resistance of I kilometre of
copperwire 2 mm in diameteris 23 ohms, find
the rcsistance of another I kilomeffe length of
copper wire with diameter 2.3 nrm. t3l

2. Solve the equation
(a) 5.I(] - 3) = 0,
(b) 6.t'+-r-1=0.

3. Factorisecompletely
(a) 5r'z 20,
(h) 2ac 2b( bd + ad.

J. Given that (a + bf = 189 and 6ab
calculate the value of 3(a'z+ D'z).

on map B.

t. (a) Expand and simplify
(2t - y)(x + 3y) -l(h 3y).

11. A ladder 8.5 m long leans against a vertical
wall. If the foot of the ladder is 2.4 m from the
bortom of the wall, find how high the ladder

t2l rcaches up the wa1l. t21

12. John and David set off from the same point.
John walks 25 m south-east to a point P and
David walks 34 m south west to a point 0.

5, In the diagram, BC is paftllel to P8. It is given
that AB = 3 cm, BP = 4 cm and C0 = 6 cm.
Find the length of AC.

Find the length of P8. t3l

Simplify each of the following.

(ar -r or j _ l3l16rl]
In the figure, ,4-6C =,a6C = 90", AB = c cm,
8C = i7 cm and BD = r cm. Name a pair of
similar triangles.
Find the length of C, in terms of .x, d and c.

I:rrc '''

The perimeter of a rectangle is given by
P=2(B+L).
(a) Find Lwhen B = 6 cm and P =42 cm
(b) Make B the subject of the formula. [3]

(aJ tactonse lr D,
(b) Use the result in (a) to eva.luate

88.14'z 11.26'. t31

Awoman bought 7 pineapples and 9 mangoes
for $19.10. Later in the day, she bought
3 pineapptes and 6 mangoes for $11.40. How
much is each pineapple and each mango? [4]

t2l

t31
13.

14.

5. Solve the simultaneous equations 3r r = 13

un6{_ I=1.
34 t31

t2l

Map A is drawn to a scale of 2 cm to 5 km
while map B is drawn to a scale of 3 cm to
4km. A forest is represented by an area of
72cnf on map A. Find its area represented

7. Given that 31 1 = 4d + lr, exprcss.{ in tems
of d, b and 1,.

15.

16.

17.

I2l

L2l
(b) Express the following as a single fmction

in its simplest form.
2315

rE. simpriry (' #)* (' ;) L2l

Ne\ Srllut t\ Mnh.rtlri.! \r.i)\Dl 2

3r + 4r- 161' - 9'I' 3.x - 4r t3l



19. The length and breadlh of a rectangle are

(2r + 1) cm and (-r - 1) cm respe^ctively lf
the area of the tectangle is 90 cm', form an

equation in,v and hence calculate the value of
,r and find the length of the diagonal of the

(b) Expiain why thc following pair of
simullaneous equatrons nave no

solutrcn:
r - 21 = 3, 6t 3r ='1. tll

27. Mr Lim's car can travel r km for every litle
of petrol used. He makes ,r journey of480 km

to Malaysia. Write down the umber of l itres

of petrol used to lravel 480 km.
Mr Tan's cir can favcl (i - 2) km tbr every

iilre of petrol used. Write down the number of
litres of petrol used to [ave] 480 km.
Given that Mr Tan's car uses 8 litres of petrol

more than Mr Lim's car, form an equation m

Hence, find the number of litres of peffol used

tsl

CI

rectangle.

20. Gilen thxt -rj?r+3

22. (^\
(b)

t6l

= ] + 4, express r in terms

t4l

21. A map is dnwn using a scale of 4 cm to
represent 5 km.
(a) Find the representative fraction tll
(b) A rolrd has a lenglh of 9.4 cm on the map.

Find its actual distance in km. tf]
(c) A lake has an area of 6,1 kmr. Find its arca

rcprcsented on the map.

Factodse 2d: ap - 2at: + pt-

t2l

28. In the diagram, APCS and RSCr are

.quare\. Cr\cn lhirl 43C = 
q0".,48 - 14 cm.

BC = 43 cm and area of the square RSCZ is

250 cm2, calculate the arca ofthe square AP0S-

Give your answer co|Iecl to the nearcst whr]le

t1l

by Mr Lim's car:

l

.1.

23. The sum of the reciprocals of (3 - i) and

(1 2r) js 6 limes the rcciprocal of (3 - 4n)

t4l

Solve the eqr.ration 2r': + 5r - 12 = 0.[4]

Find the value of i. number'.

24. Sketch cach of the foliowing tiangles and

single out lhe triangle that is not congruent to

thc other thrce^tri^ngles.
ACAIwhereA = 56". ?= 78' and

Ar=9cnr
ADOG where 6 = 46',0 = lg' ana

DG=9cm
ARUNwherei =78',f = 56" and

RU=9cm
APIE rvhere i= 56", 6 = 46' and

1P=9cm. I'tl

25. Solve the following equations.
(a) 3.t-4-7(3-2r)=0 t1l
(b) rLi' + 2) - 30 + 2) = 0 t21

(c) (8' 5)'z= 98 - (i + 9)' t3l

26. (a) In a canteen, there are a number of lbur
legged chairs and thrcelegged stools.

David counted 40 seats and Daniel counted

145 legs. How many chai$ and stools are

there?

29. Two quantities P and 4 vary such that

/ = d +l)4. where .' and, are constanls Given

lhalf b.$nen4- I rndP- lr"'\hen
l"_3

(a) write down two equations in.i and D,

(b) solve these equations to find the value of

.r and the value of b.
(c) find

(i) the value ofP when 4 = 2'
(ii) the value of 4 rvhen 2 = 0. t6l

(

t4l

trl ll.t Stt.tirut lr4\.
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lo Volume ancl Surface Area
11

tle
im

rry
of For a pyramid and a prism with lhe same polygonal base and the same height,

Votume of Pyramid = I x Volume of Prism

= I ^ Base Area ,< HeisbtI'
For a cone and a cylinder with the same circular base of radius r and the same height l,

Volume of Cone = 1 x Volume of Cvlinderj'

: \ t ase Area x tlelerrt3'

= !"fn
3

Total Surface Area of Pyramid = Sum of Areas of A11 the Faces

For a cone with circular base of radius r and slant height I,
Co ed Suface Area of Cone = ffl

Total Surface Area of Cone = nrl + nr'= nr(l + r)

For a spherc with radius r,

volume oI SDhere = /r/'-^3
Suface Area of Sphere = 4zl

rol
in

ed

'is
2S.

ole

t4l

{

FE:fi$f;€

following pyramids.,.4
//i \/ /i'"\,"xti:-\

l2 cn

Fmd the volumes of the

eof

Ar , lrl.r/,,r, .r1.,r,,.r lrrrib l J



The diagram shows a solid rnade up of a pyramid and a pdsm

whose base is a ight-angled triangle
If Ca= 18 cm, AD = BE = 6 m. AB = 3.6 m, BC = 4.8 m and

CA = 6 m, find the volume of the solid.

E

B
3.6n

If the volume of a pyramjd is 42 cm3 and the base area is equal to 8 cm?, find the height of the

pyramid.

A p).ramial has a rectangular base measuring 8 m by 3 m. Its volume is 86 mr. Find its height

A pyramid has a fght-angled triangular base and a volume of 160 cm'. The lengths of the two

sh;fter sides of the triangular base are 12 cm and 5 cm Find the height of the p)'ramid'

Find the vertical height of a plramid with volume 84 cm3 and a rcctangular base 9 cm by 6 cm'

The diagram shows a right circular cone whose height is ft cm, base ftdius r cm and slant height

Taking,r= 3.142, find (a) the volume (conect to the nearest cm), and (b) the total suface area (co ect

Flnd
tio
5.

Lsir

TaH
3t
mfT

\hr
Tak
of -l
3E-

{1

{1

14.

6.

7.

8.

to the nearcst cnf) of the cone when
9. r=6,n=8, l= 10,

10. r=12,h=9,1=15,
ll. | = 12, h =28.8, I = 31.2,

12. diameter =48, ft = 10, l= 26,

13, diameter = 28.8, h =27,1= 30.6.

The volume of a right circular cone, whose base mdius is r cm and height ft cm' is V cm''

Takins lt = 3.142. find the value of ft correct to three significant figures when

14. r=8.v=32O,
16. r=10.6,V=342.8.

15. r=5,V=245,
17. diameter = 22, V=368.

,1

Taking r = 3.142, find the value of / correct to two signiflcant figues when

$. h=6,V=254, 19. h=11,V=695' 20. h=l'7,V=498'

Fifil the curveal surface area and the total surface area of a solid cone having a base circumference

of 88 cm and a slant height of 15 cm. (Take 1r = 3-142. Round off your answer to the nearest

whole numbet)

A cone with a base ftdius of (x - 5) crn and a slant height of (.r + 5) cm' has a curved surface

arca of ?57r cm'?. Find
(a) the value of .I,

O) the volume of the cone, taking 7. = 3 142



B. A heap of rice is conical in shape. The circumference of its base is 8.5 m and its height is 1.2 m.
Find the volume of rice, in m', correct to 2 significant figures. If the dce is to be stored in bags

each of which can hold : m" of rice, find the number of bags needed- State the assumption that

you have about the rice. (Take ft = 3.142)

The outer ndius of a plastic ballis 4 cm and the inner radius is 3.6 cm. Find the volume ofplastic
required to make it. (Take n = 3.142\

Find the volume and sudace area of each of the spheres whose individual radius is given below. Take
r to be 3,142 and give vour answers conect to the nearcst whole number.

26. 12.6 cm 27, 24.2 nm 2E. 6.25 m

Using your calculator value for ,', find the mdius and volume of a sphere with a surface area of
D. 154 cmz,
32. ll3 m',

30. 616 mln':,
33. 3850 cm'?.

31. 1386 m',

Iaking 7' to be 3.142, find the radius and surface area of the following spheres, whose volumes are
J4. 34 cmr, 35. 112 mmr, 36. 52'76 c'J.,", 37. 68.2 m',

ghr

.orect to one decimal Place.

-{ hemispherical solid has a radius / cm, total surface area A cm2 and volume V cm3.

Taking lt to be 3.142, find the value of I and of y, correct to one decimal place, given that the value
ofA is
3t. 166.2, 39.3'74, 40.'71, 41. 1058.4.

.t3.

Find the mass ofa gamium hemisphere of diameter 30 cmif I cm'of gamium weighs 9.2 g. Take
z 10 be 3.142 and give your answer cofiect to the nearest kg.

Calculate the cost, to the nearest dollar, of painting a sphere of radius 8 m if I litre of the paint
which costs $8.50 covers only 8 m'. (Take t to be 3.142)

A mooncake is in cylindrical form of radius 4 cm and height 3 cm. Some mooncakes of this size
arc packed inlo a closed rectangular box measuring 40 cm by 16 cm by 6 cm.
(a) Calculate the volume of ono mooncake
(b) At most how many such mooncakes can be packed into the

box?
(c) When the box is filled with the mooncakes, find the volume

of the empty space in the box.
(d) Can a new box measudng 32 cm by 10 cm by 12 cm hold as

many mooncakes as the oiginal box?
(Take ?r = 3.142)

J5. A sphere with a diameter of (r + 2) cm has a volume of 9?22 cm'.
(a) lhe value of.r.
O) the sudace area of the sphere, taking 

'' = 3.142.

Find

Nri S)'llt1hrs Mtnt(,1utu \ \11, ]:h.rL 2



Find the volume and the total sudace area of the following soiids (Take lt to be 3 1'+2)

47. 4E.46.

1

I

T.

49. A solid sphere of aliameter 6 cm fits snugly inside a hollow cube of sides 6 cm each The cube is

closed at the bottom.
(a) Water is poureal into the cube conlaining the sphere Calculate the

volume ol water. io cmr, needed to completely fill the cube conect

to the nearest cmr.
(b) Express the volume oi the sphere as a percentage of the volume of

the cube coreci to the nearest 0 l7'-
(Take lt = 3.142)

50. A contaioer in the form of a henisphere has a conical pan removed as

shown in the diagram.
(a) Find lhe capacity of the container in lihes' using your calculator

value of 7r:-

(b) The container is made of material, 1 cm' of which weighs 1 5 g'

Find the mass of the container corrcct to the nearcst kg'

51. The aliagram shows a solid consisting of a cone' a cylinder and a hemitpl":: T: l"::]10'"
o .r. iif ,",i" ., ,n. volume' ol lh; cone. lhe c)lrnder and rhe 5fherc i' 6: )7 :4 l-ind

(a) the height of the cone,

(b) the heighi of the cylinder
(c) the volume of the solid,

iaidng E to be 3.142 ancl giving your answer corect to the

nearcst whole number.

52. The external radius of a sphencal object is 8 cm an'l the intemal radius is 7-2 cm Taking
-- 

o = :.1+2, fina, 
"orrect 

to i decimal places' the volume of malerial rcquircd to make it'

53. A metal cylinder has a Iadius 2 cm and a height of 3 cm When

manufac$;ed, it should have a certain mass' but wheo made of ednium

."iut it i. founa to be too heavy To reducc its mass' a conical hole is

cut in the metal (as shown in the diagmm) and this js completely filled

with a lighter metal bassium. The conical hole has a radius of I cm and

a depth of 0.5 cm. Calculate, col'fect to three significant figures'

(a) ihe volLrme of ednium and the volume of bassium in the cylinder

it j irr" p..""ntog" ."aoction in mass if the densiry of bassium js half

that of ednium (Take 7I= 3.142)



The prctecfive nose cone of a re-en[y space capsule can be ejected ]eaving a crew cabin. The
diagram shows a model of the space capsule with the crew cabin havilg a vertical height of50 cm
and a top diameter of 62 cm. Find the volume of the crew cabin of the model. (Take r = 3.142)

volune = I x base area x height

3

Solid Figures

3

Cured suface arca = to-l

Total suface area = n/ + nl
-tuv+r)

.\. \ S \ 1 I u h r. jltt h dndt i. s \\bt tb.. l: a



M
The tlramid of Life

The Egyptians builr tombs for Pharaohs (kings of Egypt) in the shape of pyramids. They believed that

pyramidal tombs had some magical powers to preserve the mummies from decay, otherthan the specjal

herbs used to embalm the dead bodies. ln modern days, some people believe the existence of an ionized

column radiating from the verter of a pyramid. This radiatjon somehow helps to presere anything
placed inside the pyramids. For example, if you place an apple inside a pyftmidal tent built in an open

field that is unblocked by other structures, the apple will not rot fbr a long time The diagrams below

show some pyramidal struciurcs built to test this hypothesis.

Inside the pynmid

Your task is to search the Intemet to find out more information about how this radiation is supposed

to help preserve the mummies or anything placed inside a pyramid and fo investigate rvhether there

is any basis for believing in the usefulness of this radiation or is this just a mytir? Write a repo to
present your findings by drawing some appropdate diagrams in the space below, together with some

explanations and evidence (if any). Do not copy directly from the Intemet
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Scoring Rubricl

A thorough research

done with lots of
examples Provided

Gave clear and complete

explanations and used

accurate mathematical
terminologY

Showed complete

unde$tanding oi
pyramids

Sufficient research

done with some good

examples Provided

Gave nearly complete

9xplanations an(Vor

made some mmor
erro$ in mathematical
terminology used

Showed nearly complete

unde$tanding of
pyramids

Limited research doneGave incomplete
explanation and/or

made some erois
in mathematical
terminology used

Showed some

unde$tanding of
pymmids

Research done was

unclear or not rclevant
Gave explanalions
which were difficult
to understand and/or

made major efiols
in mathematical
terminology used

Showed limited
unde$tanding of
pyramids

No evidence of research

done
Gave muddled
explanations and

did not use atry

accurate mathematical
terminologY

Showed no

understanding of
pyramids

l.

\

-1,

(

l.

Final Score:

f-_lnz

Teacher's Comments (if anY):



Graphs of Linear Equations
in Two Unknowns

l.

a

A graph is a drawing which shows the rclationship between number or quantities.

Craphs of linear equarion( are srraighr line..

Equation Graph

Parallel to the r-axis and the Sradient is 0

Parallel to the ) a\is

Passes tfuough the origin and has the
gradient, ,t
Cuts the y a\i5 al lhe poinr f0. c) an.l has lhe
gftd1ent, m

The solution of simultaneous lineai equarions lies at the point of intersection of their graphs.

Simultaneous linear equations have an infinite number of solutions if their gmphs drawn on the
same rcctangular plane are identical.

Simultaneous linear equations have no solutjon if their graphs dmwn on the same rectangnlar
plane are parallel.

{

l- (a) Given the equation 3.r + 21= 6, copy and complete the table below.

fi5:fi[ft

2 4

J

(b) Draw the graph of 3r + 2y = 6.

Nc$ srlldnl! Mttlt uat.s \\l|khraL 2



0 I 2

2. (a) Given the equation ] = 2r + 5, copy and complete the table below'

(b) Draw the graph ofJ = 2t + 5.

(c) From the graPh, find
(i) the values ofl when r = -O.5' 0.7 and 1 8'
(ii) the values of .t when l = -3' 0.6, and 3

Dra\r lhe graphs of the follou tng equalons
1

'2

21 3y=6

ti

3. y=-4

x=2 8.

x+2!=4 12.
4x+3!=12

The line.x=4, y=x-2 and) = 2 form the sides of a triangle'

(a) Draw the triangle on graph paper.

(b) Calculate the numerical value of the a(ea of the dangle.

The lines 1 = 0, 1 = 2' y = :x and t + y = 6 form the sides of a trapezium

(a) Draw the trapezium on gmph paper

O) Calculate the numedcal value of the arca of the trapezium'

Thelines.r-J. y- |1,+ l) and, = 1_r +3 form the side\of a riangle
'2J

(a) Dmw the trjangle on graPb PaPer
(b) Calcutate the numerical value of its area

Solve the following simultaneous equations using fhe graphical method

19. t=x+2 20. LI'Y=J 2l'

4. 6.

10.

t4.

- .l5' J=-t-

9' Y=-2r
13. 5-t + 2l = 10

J=0

'2
3x-4!=0

7.

11.

15.

16.

t7.

18.

!=-Lx+2

7x 3y=6
'7x-4!=8

3x+b=17
3t-6)=4

.ri]=0

23.8x+3!=7
Lt+Y=2

26.3x-5y=13
,t+x=7

1.
'2

3r-y= 1

r+)= 3

24. 4x '7y = 23

6x +2J = 3

27. 2r+ ! =6

30. l=3r+5
33. y=-5r+ I

write down the coordinates of the points of intersection of the graphs of the following equations wilh

the y-axis.
2E, j ='7 x

31. )=6r-7
29.

Arufus aJ hneat EqBti.ns it1 Tw. Unk n-h!



}{. y= 1;, 4

n, 3x-2y=!

35. ]'= ?r+ 1

38.4r+l= 3

36. Lx+))=0

39. -2x -3! = 6

$.

:t.

S:rite down the equation of the line cutting the )-axis at the given point and parallel to the given
line.

$. (0.2),y=Lt+6 41. (0,5),)= !r+3

12. rt). 4t.y= lx+7 *. (o, zt l,Z* :u= l\ 2i 2

{4. (0, r),}=9r-4 4s. (0,2.6),r=4x+s

* lo 11.+x+u- 2 47. ,0.8r.ir sr-l( s,
It. (0, 7), 2r + 3r, = 1

Find ihe coordinates of the point at which the l;n. I .. I = I cuts the t a"ris.

Thesfiaightline]=rrt+cisparalleltotheshaightlineJ=4r+3andpassesthroughrnepomr
t^ I I

lu -tJ write doun the values of,r and r.

:-1, Given that the equation of the line lo is ) = -l *, write down the equations of the lines lr, 6, L, /a,

15 and L.

N.* S\lLLln! Man'tnuni t \'.rkb..k 2



52, Given that the equation of the line

L, L, t', L ana k.

I, is y = 111 I, wite alown the equations

(b)

of rhe lines lo, /r,

53. The equation of a straight line is 3i + 2) = 5. Given rhat the point (k' 4) lies on the line, find the

value of i.

54. A straight line, passes through the point (0, -1) and is parallel to the stlaight line ) = 3r + I
(a) Write down tle equation of tie shaight line L.
(b) Given that t passes through the point (2, ,), find the value of r.

The equation of the line I is 3y - x = 9. Find
(a) the coordinates of the point where I intersects the )-axis,
(b) the equation of the line which is parallel to I and which passes through the point (0, 5)

Find the area of the shaded region in the diagram.
(a) r
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(d)

57, (a) Explain why the simultaneous equations 6j 3) = 4 and ] = Zv + 5 have no solution. What
can you say about the shaight lines representing these two equations?

(b) Explain why rhe simulraneous equations 6] + 3r = 15 and y = - I r + : have an infinite number
of solutions. What carl you say abour the rwo srraight lrnes re-preseiting Lhe equations?

Equation of a Straight Line

You need the Geometer's Sketchpad (GSp), a dynamic geometry software, to view and interact with
lhe GSP template for this worksheet. If your school does not have a licensed copy of version 4, you
may downjoad the free evaluation version fiom wwqkeypress.com for triai first.

The purpose of this worksheet is to investjgate how the gradient and )-intercept of a straight line affect
what its gmph looks like, and how these detemine the form of the equation of the line.

S€ction Ai Revision of Sec 1 Topic

Open the appropriate template from the Workbook CD.

l*Mk
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2.

The template shows the graph of a straight tine (pink line) whose equation is I = m t + c In the template

shown,m=landc=2.YouhaveleamtinSeclthatmisthegradientoftheline.Wewillrevisehow
the gndient m affects what the line looks like, before we investigate what . represents

1. lncrease the value ofm by clicking on the red point'adjust m'and dragging it to the right- What

do you notice about rhe slope of the straight line? [1]

Decrcase the value of m by clicking on the red point 'adjust n' and dragging it to the left until

the value of 'l is negative. Wlat do you notice about the slope of the straight line? t1l

3. Keep the value of m n€gative. Decrease the value of ,? futher by clicking on the red point

'adjust m'and dragging it to the teft. Does the straight line become steeper or less steep? Does

the eradient of the line (i.e. the value of m) incrcase or decrcase? t2l

Can you conclude that if the gradient m of a sffaight line decreases, then the line will become

Iess steep? Why or why not? l2l

Section B: Exploration

5. Increase the value of c by clicking on the red point 'adjust c' and dragging it to the right' What

do you notice about the straight line? In particular, what do you notice about the slope of the line

and where it cuts the 1y-a-!is? t3l
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Decrcase the value of c by clicking on the red point 'adjust c' and dragging it to the left until
the value ofc is negative. Wlnt do you notice about the straight line? ln palicular, what do you
notice about the slope of the line aod where it cuts the ]-axis when c is negative? t31

7. c is called the l,-intercept of the stuaight line whose equation is y = m r + c. Can you explain why
the line will cut the l,-axis at the point (0, c)? l2'l

int

t1

& For each equation of rhe straight line, ) = m r + c, given below, write down its gradient m and

Section Ci Application

ly-intercept c. t4l

IaI

You have learnt in Sec 1 that the
gmdient ,r of a stuaight line is equal to

!!9 . Applying what you have leamt in

Sec 1 and in this worksheet, draw the

following graphs, in the same diagmm
on the dght, using the value of ,? and the
value of c from thei equations, without
using the template from the CD. Label
the graphs clearly. t4l
(a)y=2x+l
(.b) y=2x-2
(c) ),= -2r + 1

(d)l=-:r-z
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10. with reference to what you have drawn in Q9, what do the graphs of y=2'x+land y=2t-2
have in common? Wlat is the special name used to describe this common feature? I21 o

11. with rcference to what you have drawn in Q9, what do the graphs of
have in common?

j = L1c -2andf = -3a -2
t11

L

)-

12. With reference to what you have dmwn in Q9, how can you obtain the graph of ] = -zI + 1 from

the graph ofl, = 2{ + 1i tfl

L
Section D: Conclusion

13. Write down one main lesson that you have leamt from this woiksheet'

Final Scorei

f],,.t'--

Teach€r's Comments (if anY):
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Graphs of Quadratic
Functions

-2

-2
1l

)m
11

L The general form of a quadratic graph is J = al + bt + c (a + O\.

ThequadmticgaphofJ=nf+bx+c(a+O)hasaminimumpoint(thelowestpoilt)whena
is positive. It has a maximum point (the highest point) when d i;negative.

The line of symmetry of the quadratic gnph passes through the maximum or minimum poinr.

F!fi8fre
(a) Given that ] = I + 1, copy and complere the following table.

(b) Taking 2 cm to represent I unit on the r-axis and 1 cm to represent 1 unit on the }_axr, draw
the graph of y=l+ 1ftomr= 3ror=4.

(c) Find the equarion of the line of symrnetry
(d) Write do!\ n the coordinareq ot lhe minimum poinr.

(a) Given that ] = I 4r, copy and complete the following table.

(b) Taking 2 cm to represent 1 unit on the r-axis and 1 cm to rcpresent 1 unit on the /_axis, draw
the graph ofy = I -41from r = 2 to j=4.

(c) Find the equation of the line of symmeuy.
(d) Write down the coordinates of the minimum value of ].

Given that I = 6r -.r', copy and complete the following table.

0 I 2 3 4 5 6

J 0 5 8 0

-2 I 0 I 2 3 4

) l0 I 2 t7

2 -1 t 2 J 4

) t2 0 0
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4.

(a) Using a scale of 2 cm to l unit on each axis, &aw the gaph ofl' = 6x - r' for values of x in

therange0<t<6.
(b) Write down the equation of the axis of symmeffy of the graph

i"j W.i " ao*n the coordinates of the tuming point and state wltether it is minimum or

maxlmum,

The variables r and ] are connecteal by the equation ) = :r2 - 5x + 5

Some corresponding values of '' and 1 are given in the following tabte

(a) Calculate the values of d, It and c

iuj ratng z cm to reprcsent I unit on each axis' &aw the gaph of l = I - 5x + 5 for values of

-r in the range of 0 < r < 5.

(c) (i) Find the 'r coordinates of the points on the gmph wherc ) = 2

(ii) Find the l-coordinates of the point on the graph where 't = 4 5'

The variables ,I anal ), are connected by the equation y = (x + 3)(r - 2) and some correspondmg

values are given in the table below.

4 3 2 -1 0 2 3

] 0 b 4 0 6

(a) Calculate the values of a and lr.

ib) Taking 2 "- to t"p.esent 1 unit on the t-axis and 1 cm to reprcsent I unit on the }-axis' dm\\

the graph of 1 = (x + 3)(i - 2) for values of r in the range -4 < t < 3'

(c) Find, from your graph,
(i) the value of l' when r = 2.6,

(ii) the values of x when ] = I

The following is an hcomplete table of values for the graph of l' = 3 + 1 3jr - 4t'

-t 0 2 3 4 5

) 39 -14 3 13 9

6.

Calculate the missing values of ).
Usjnq a scale of 2 cm to 1 unit on the t-axis and 2 cm to 10 units on the l' axis' draw tie

graph ofy = 3 + 13r 4l for the range -2 < t < 5

Find, from your graph, the values ol r when

(i) ), = o,

(a)
(b)

(c)

0 2 3 5

) 5 ,l b 5

Gturrr1\ .J Qrn tnnir t ( Ltu,$
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(a) Calculate ihe missing values of 1,.

(b) Taking a scale of2 cmto I uniton the * axis and I cmto l uniton the) axis, draw the graph
off=i +2x 8 for the ranBe 5<r<3.

(c) Find, liom your gaph, the values ofr when

The following is a[ incomplete table of values for the gaph of ) = I + Zr - 8.

(i) r, = 0, (ii) r = 2,
l

(ii) y when, = 0,5 and ?.5,

&

(d) Write down the equation of the line of symmetry and the least value of ).

The variables and ! are connected by the equation ,j = 10 -l, r,2. Some conesponding values
of !,, and v are given in the following table.

(a) Calculate the values of d. , and c.
(b) Taking 2 cm to rcpresent I cm on the v-axis and I cm to rcpresent I unit on the ll-axis, draw

the sraDh of, = 10 r r'for values ofr ftom 4to3.
(c) From your graph, find the values of

(i) awhenv- 2.5,0.6 and2.2,
(d) Write down the equalion of the line of symmehy and the coordimtes of the points where &

has a maximum value.

t. (a) Copy and complete the table of values for ) = zt' - 3r - 7 given below

(b) Using 2 cm along the.x a-\is to rcpresent I unit and 2 cm along the )-axis to represent 5 units,
draw the $aph of] = 2r' 31 7 and use it to answer the questions in (c) and (d).

(c) Find rhe value ofl, when.{ = 3.6.
(d) Find the values of r when y = 2.

10. The curve 1 = (x + 2)(i - 4) cuts the i-axis at the points A and

C, a.nd the ]-axis at B.
(a) Write down the coordinates of the points A, B and C-
(b) Find the equation of the line of syrnnetry of the curve. Hence

find the coordinates of the minimum point.

4 3 2 I 0 1 2 3

) 7 -8 1

4 2 -t 0 2 3

2 8 b l0 8 2

2 I 0 0.5 I 2 3 4

_:l 2 t3

\.i t,ll.Iu\ Mnl|nLti \ tY,trrh' "I2



1J.

Dmw the following gaphs using the axes indicated

lL ) = 3l; t from -3 to 3.

Scales: r-axis 2cm= I unit

J'-axis 2cm=5units

! =3 -Zt f:xfrom 4to2-

Scales: r-axis 2cm= 1unit
)-axis 2cm=lunit

)=6+2r-t'z;rfrom 3to4

Scales: r-axis 2cm = 1 unit

)-axis 2cm=5units

12. y = (r - l)(5 - r); .,r from 0 to 5

Scal€s: t-axis 2cm= l unit

l-axis 2cm=lunit

14, y=L - 2{;i flom 1to6'2
Scales: t-axis 2 cm= I unit

}-axis 2cm=l unit

16. r,=I(6+x Lf): xftom1to3'2
Scalesi .x-axis 2cm= I unit

)-axis 2cm=1unit

(b),rwhen),=6.

15.

t7,

18.

Taking 2 cm to rcpresent 1 unit on each axis, draw the gmph of ) = 7x - 2f 4 for values of t
from 0 to ll . From vour amph,
(a, find 2 '

(i) the values ofy when t = 0.8 and 1.7,

(ii) lhe values ot,r when v = -l and2.
(b) the greatest value of) and the value oft which gives this value of)

Taking 2 cm to represent I unit on each axis, clraw the graph ofy = I -r - 2 by plotting the

. , I ^ _t . 1.2 and j. From \our qfaph. fmderght pomts lorwnfcnI= 2. | 2--t.v. 2
(a) the values of .,r for which 1 = I,
(b) the value of.' for which gives the least vaiue of).

using suitable scales' plot the graph of)=l-4I-3 (take values ofr from 2to6) use yow19.
graph to find
(a) l, when r = 2.5,

20. Usirg suitable scales' plot the graph of ) = 2l + 4t - 7 (take values of t from -5 to 3) Use your

graph to find
(a.))whenr= 4.2, (b) rwheny=l+.

21. In the skerch. the cufle v = 12 + 4'I - n2 cuts the r-axis at two points A and D, and the J-axis a1

B. Given that C is the maximum Point,
(a) wdte down the coordinates of the points A, B, C and D,
(b) find the equation of the line of symmetry of the curve.

oraphs a.f Qu.,ttuti. lio.tbhs



22. In the sketch, the equations of two of the graphs are given
byy=-lanay= I Z.
(a) Idendfy the two graphs that represent the two given

equations,
(b) Hence write down tho equation of graph Ca. State the

equation of the line of symmetry of G3 and i1s maximum
point.

The diagmm shows the graphs

following cases is tlue.
Case I: a>r>c
Case Il: a<b<c
Case llL c>b,a>b
C^se IY, c < b, a < b

Z. The sketch shows the gnph of ) = I + 3x + 2.
(a) Write down the solutions ol the equation r'z + 3r + 2 = O.

(b) Find the equation of the line of symmetry.
(c) State also the :y-intercept.

The diagram shows the graphs of ! = at N\d y = bi.
true?
(A)a>O,b>0,a>b
(B)a>O,b<0.a<b
(C)a>O,b>0,a<b
(D) a <O, b <0. a> b
(E)a<0,b<0,a<b

of Gi i = at, Gr: y = bf, G.: y = 6l.ldentify which of the

Which of the following statements is

t\'.r. Srlllbt! Mattkdn\ \lhrknD.k 2



26. The curve ) = -t(4 .r) cuts the t-axis at the origin and at R
(a) Write down the coordinates ofR.
(b) Given that the point P(-1, l) lies on the curve, find the value of k.

(c) Fhd the equation of the line of symmefy of the cu e Hence wite down the coordinates of
the ma,\imum poinf M.

(d) The lture y = nr cuts the curve at the origin and at point 8(3, p). Find the value ofP and

of m.

Graph of a Quaclratic Function

You need the Ceometer's Skelchpad (GSP), a dynamic geometry software, to view and intemct with
the GSP templale for this wofksheet. If your school does not have a licensed copy of version 4, you

may download the free evaluation version from wwwkeypress.com for trial fiIst.

The purpose of this worksheet is to investigate how the equation of a quailratic function affects what

its graph looks like.

Section A: Exploration (lh€ effect of4)

Open the appropriate template ftom the Wo*book CD.

TI
In

l.

AM
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f

ld

The template shows the graph of a quadratic function (pink curve) whose equation is l = ar'z + ,r + c.
h the template shown abo\e, a = 7, b = 2 ald c = -1.

1. Adjust the value of , to 0 by clicking on the red
Similarly, adjust the value of c to 0.

point 'adjust ,' and dragging it to the left.

Increase the value of d by clicking on the red point 'adjust d' and dragging it to the right. What
Llo )ou nolice abour lhe shape of re curre" t11

Keep the value of d positive. Decrease the value ofll by clicking on the red point'adjust a'and
dragging it to the left. What do you notice about the shape of dre curve? t11

Decrease the value of d further until it is negative. What do you notice about the shape of the
curve? I1l

NrwS\llahL! Mdth.rLni\ l nkha)k 2



6.

What is the effect of d on the shape of the curve?

is negative?

What happens when d is positive and when d

l2l
t2

13

S€

Whathappenswhenais0?Cantheequationofaquadmticfunction)=al2+bx+cbesuch
lhald=ol t2l

Section B: Exploration (the elfect of c)

7. Increase the value of c by clicking on the red point 'adjust c

do you notice about the shape and position of the curve?

' and dmgging it to the dght. What
t21

fur

fur

E. Decrease the value of d by clicking on the red point 'adjust c' and dragging it to fhe left until it

is negative. What do you notice about the position of the culve? Ifl

9.

Section C: Exploration (the elfect of r)

10. Adjust the value of 4 to 1, the value of, to -2 and the value of c to 0'

11. Increase the value of l, by clicking on the rcd point 'adjust D' and dragging it to the dght Wlal_-.' 
O" vo" .",i"" 

^Uout 
the shape anJ position of the curve? I2l

What is the effect ol c on the curve?

cralh\ .tt Qradran( t'rn.tu,{



12.

13.

Adjust the value of a to -1, the value of, to -2 and the vaiue of c to 0.

lncrease the value of, by clicking on rhe red point ,adjust ,, and dragging it to the right. What
do you notice about the position of the curve? - 

t1l

14, wllat is the effect of b on the curve? tr1

ir
u

The effect of, is complicated. That is why we study another form of the equation of the quadmtic
function. The equation of a quadratic fttnction can be written as ) = 4(, _ lr)t + t. This is called the
completed-squar€form.!=a.xz+bx+crsclledthegeneralformoftheequationofaquadratic
function.

Section D: Enrichment (the effect of t )

At the boftom left comer of the template, click on the tab .Graph 2,. This will show the template below
The equation of the curve rs J = ak - h)z + k.

nt
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Inffeasethovalueoflrbyclickingonthercdpoint.adjust,'anddmggingittothefight'w}al
ao oou noti"" utout tft" iosition of the curve? I1l

16. Decrease the value of/i by clicking on the red point .adjust l,' and dragging it to the left. whai
'"' 

J" n"rrlotic. **t the position oithe curvsr [11 S.

17, What is the effect of ft on the curve?

Section E: Enrichment (the effect of /')

1E. lncrease the value of k by clicking on the rcd point .adjust k, and &agging it to the dght, what_' 
a-" y"" .",i"" 

"U"tt 
the position of the cuwtr [11

19'Decrcasethevalueof&byclickingontheredpoint.adjustk'anddraggingittotheleft.wrat'-' 
J. v".-.otic" "u"ut 

the position oithe curve? Ill

t1l

!

20. Whal is the effect of i on ihe curve?

21. Since both c in Section B and I in ihis section have the same effect on the curve' is c = k? Ul
"' iii"u i"p-o ,rt. completed-square form of the equation and compare it with the general form

of the equation.
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Express l, in Section C in terms of .l and ft of the complete.d-square folm of the equation. Can
you explain why changing l, will move the curve in the complicated way described in Q14? [2]
Hint Use Q21 also.

Section F: Conclusion

23. Write down one mairl lesson that you have leamt ftom this worksheet tl1

Final Score:

f lrzz

Teacher's Comments (if any)iat
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Term III Rs/ision Test Time: 1; h

1. Using a scale of 2 cm io rcprcsent I unit on
both the i- and J axes, draw the graph of
Zr + 3), + 5 = 0 ard 3.r + 2] = 0 and hence
solve the equations for ] and n by the graphical
method. Isl

Ci\en lhal r= 5 -'- i. copl rnd complere
the following table.

in m',
ir cm', giving your answerin slandard
form correct to two significant
figures.

If a simiiar tank is made with the radius

of the cvlinder equal to 2 f m. what will
3

be the volume in m'. of this new tank?

Give your answer correct to one decimal
place. I8l

3.5 !l

0.9 n

2.1 n

Using a scale of 2 cm to reprcsent I unit on
both the r and l'-a"\es. dlaw the graphs of

r = !" + t and.r + r- = 4. Hence, determine'z
the coordinates of the point of intersection of
the two gfaphs.

(i)
(ii)

(b)

3 2 I 0 I 2

] -l 5 3

3.

Using a scale of 2 cm to represent 1 unit or1

both axes, dmw the graph ofl' = 5 r r'? for
3 <.r < 2. Use your graph to find

(a) the equation of t}le line of symmeffy,
(b) the greatest value of],
(c) the value ofl, fbr which r = -1-6,
fd) {he \alJe. olr lor shich f = 4. l7'l

Ci\ cn lhar J - 3r ,L l0.cop) and complele
the following table.

tsl

Plot the graph of ) = 3-t' - 41 30 using a
\cale of 2 cm lo rcpfe.enr I unil on lhe \ c{i'
dnd 2 cm to repre\ent l0 unit. on I re.rdris.
Use your graph !o find
(a) the value ofJ, when,v = 3.6,
(b) the values of-{ when 3-{' 4,r 30 = 0,
(c) the values ofr when

3.r',40 - 30 = -20. t1l

,1. Gigia Chemicals Pte Ltd has a storage Iank
made up of a rcgular pyramid with a square

base of sides I m each and height 0.9 m, a
cuboid of height 1.5 m. a cylinder of rxdius
3.5 m and height .t.9 m and a cone of height
2.1 m as shown in the diagram.
(a) Find the volume of the slorage tank

6, The following is an incomplete table of values

for the sraoh of s = 6 ltt.
2

(a) Calculate the missing values of 1.

(b) Using a scale of 2 cm to represent I unit

on cach axis. draw the graph of

s= O- ll for values of tfrom 4to4
2

inclusive.
(c) Use your graph to find

(i) the equation of the line of
symmerry.

(ii) the ralue of r when t = 2.2,
(iii) the value of t when .t = 2. I7l

-3 -2 -l I 2 3 4 5

30 25

I -3 2. I I -l 4

-1tt 6 -1tt



7. (a) The diagmm shows a solid made up of
a cone, a cylinder and a hemisphere.
Calculate
(i) the volume, in cnf, ofthe solid corect

to the nearest whole numbet
(ii) fie cost of plating it with marerial

costing $1.40 per cm'?.

(Tate n to be 3.142)

(b, A metallic sphere of radiur 13 
l cm rs'2

melted down and recast into small cones of

radiuo 4 L cm and heishl b cm each. Fmd2'
the number of cones that can be made.

t81

A sphere fit< snugly inro a cylinder which has
the same height and diameter as the sphere. If
the diameter of the sphere is 84 mm, find
(a) the volume of the cylinder in mm3, giving

)our an\qer correcL to two significanl
figures,

(b) the volume of the sphere in m3, giving
your answet correct to two sigdficant
figures,

{c) $e !olume of the cylinder which is nol
occupied corect to the nearest cmr. [6]

9, The variables S and / are connected by the
equations= 10 t-1.
Some correspondiag values are given in the
following table.

Calculate the values ofp, 4 and r'.

Taking 2 cm to represent I unit on the
t-axis and I cm to represenl 1 unit on the
S-axis, draw the gaph of S = 10 - I r'?

for values of t in the range -4 < t < 3.
Fiom your gmph, estimate
(i) the greatest value of S,
(ii) the values of t for which S = 0,
(iii) the positive value of t for which

#.+.

(a)
(b)

(c.,

6.

t11

-4 3 -2 -1 0 l 2 3

s -2 4 8 10 10 q
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l.

Set Language and Notation

A set is a collection of objects which a.re clearly defined The objects belonging to a set are called

its elements or membels.

A set can be defined bY
(a) listing its element within braces, e.g. {Ahmad, Ali, John},

(b) stating its cha.racteristics in words, e.g. {lettels in the alphabet}'

(c) drawing a venn diagram.

The empry or null set is the set containing no element. It is denoted by O'

Two sets are equal if they have exactly the same elements'

A is said to be a subset of B, written as A e B' if all the elements of A arc also the elements

of B.

U is a subset of every set.

The complement of the set A, written as A" is the set of elements in the univenal set' usually

denoted by €, which are not membels of set A'

The inteNection of set A and set B' written as '4 n B, is the set of elements common to both A

and B.

TheunionofsetAanalsetB,writtenasAUB,isthesetofelementswhichareinsetA'orset
B or in both set A and set B.

fi5!figft
List the members of fhe following se1s.

(a) A = ft : t is an even number and 4 <.I < 22)

ibl f = {r : .r is a positive integer less than 15 and.r is not prime}

(c) C = {r : x is the month of the year with fewer than 30 days}

(d) D = {days of the week beginning with the letter S}

(e) E = {prime numbers less than 11}

(f) F = {months of the year beginning with the letter J}

{.

4.

7.

6.

E.

l.

SdltnEMEeanl Notaltui



lf A = {2,3, 5,7,8, 11}, state which ol the following srarements is tme (T) and which is false
(F).
(a) 2e A (b) 7dA (c) {7, 8} e A (d) {4, s} c A

(a) g€ P (b) Boh e P

(e) A q {3, a,5} (f) A c {s,8, 11}

lf P = {9, o. h, d, s}, state which of the following statements is tlue (T) and which is false (F).
(c) {8} € PqP G) {sor} e P

(d) {g, o, h} e P
(h) {9, o} ( P

Given that A = {d, ,, {c}, k, 1}, state whether each of the following starements is true (T) or false

(e) {s} C P @ {e. o. a}

(D.
la) ae A (b) {al e a
(e) {D} € A (f) {t, t} E A
(i) {{c}} e e 0) {c} cA

Iist the elements of
(.^) B,

(d)
(h)

(c.,

(9,
{c}eA
{{c), k, t} e A

{a,c}eA
aeA

State whether each of the following statements is true (T) or false (F).
(a) a e {b, c, {a}}
(b) If Ae BandBqA,thenA=8.
(c)IfPJQ=Q,thetQeP.
(d) If A a A =A U B, then A = B.
(e) If A a B = {d}, then a e A and a e B.
(f) If AU B = {a, b, c,l}, then a € A^ndae B.
(g) a € {a, b, c, d}.
(h) a e {a, b, c, d}.

Given that € = {pdme numbe$ less than 50}, A = {x:11 < x 141} ard B - {r: 5 <x<29},
list the members of the following.
(a),4 uB (b) AnB @) AUB (d) A'uB'

Given that € = {x : * is an integer and f0 < r < 23}, A = {x. x is a prime number},
B = {x : ris divisible by 3} and C= {r : r> 17},
(a) Find

(i) n(a n c), (iD A n B.
(b) Find the elements r such that -r € (B'UC'\andxe A.

Given that € = {-I : x is a real number and -5 < r < 10}, A = {.i : -2 < 'I < 6} and
B= {r : -3.5 <r< 3.5}, find
(a) A u B, (b) (A n B)', (c) A n B'.
Illustrate each of the answers with a number line.

Giventhats={r:risapositiveevennumber},A={-r:0<j<10}andB={:r:l<r'z<82},

10. Given that the universal set € is the set of positive integers, A = {r : .x is pdme},
B = {"r : .r is divisible by 3} and C = {r : 20 < r < 50}, list the elements of

(b) AnB.

(a) AnB, (b) 8nc.
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11, Given that e= {.x: ris a whole number and | <x< l2}, A= {2,3,6,8, 10},4 n B = {3,6,8}
and A U B = {1,2,3, 4, 5,6, 8, 10, 12}, ilusftate the above data on a clearly labelled Venn
diagmm and list the elements of the set B.

Given drat € = {polygons}, A = {quaddlaterals} and B = {regular polygons},
(a) name a member of the set A n B,
(b) name a member of the set A a B' whose diagonals bisect each other

Given that € = {x : "r is an integer, 12<r<39},A={ir:irisamultipleof5},8={r:risa
pefect square) and C = {r : r is odd}, list the memben of each of the following.

14. Given that the universal setis the set of integers, A = {x: x>4}.8= {.r: -1 <.r( l0} ard
C = {r : .t < 8}, use similar set notation to describe each of the following.

(a) AnB (b) Anc (c) BUC

(a)AaB (b) a. c G) A'N B (d) A'n c

Given that € = {r : r is a positive integer and t < 20}, A = {r : 4 < r < 15} and
B={x.17<Lr<37},fir,d

(b) n(A u B'), (c) n(A' a B).

16.

t7.

(a) n(A n B),

Given that € = {r : r is an integer, 0 < x < 25}, A = {r | .rj is odd and 2, > 17}, d = {r : -x is
divisible by 5) and C = {r : .x is pdme and r < 19}, list the elements of the sets ,B and C.

Given that e = {r : r is an integer and 0 < r < 13}, A = {x : 2r > 9}, B = {r | (r - 2)(r - 5) = 0}
andC={x:risprime},
(a) list the elements of tbe set

(D A, (ii) B,
(b) list the elements of A n C,
(c) find the value ofn(A a c').

Fill in the blanks with the symbol, e, e, =, e or I so as to make the following sfatements

(a) {3, s} 

- 

{3,7,5,9}
(b) {2, s, 6} _ {6, 5, 2, 6}
(c) (3, 6, 9, 12) 

- 

{multiples of 3}
(d) {5, 6, 7, 8} 

- 

{x : i is an integer, 4 <,Y < 9}
(e) {x: I <r<9}- {:ct2<x<8}
$) go 

- 

{go, goh, gosh}
(C) sod {g, o, d. go}
(h) {2,3,5,7} {prime numbers less than 10}

19. Given that €= {-{:.r is an odd integer and 3 <x<21},
A = {5, "l,9, 17, 19} and B = {3, 7, 11, 13},
(a) find the value of n(A U B),
(b) if the sets are reFesented on a Ven.r diagnm, in which of the

regions d, ,, c and d will you place the element 11?

stt Ithtuag ald Nttutilt1



Given that € = {r.x is a whole number and.{ < 20}, A= {2,4,6,8, 10, I2}andB={1,4,9,
16), list the elements of each of the following.
(a)AnB' (b) A'NB (c) A'n a' (d) A,U B'

21. civenthate= ft:ris a positive integer and5 < 3x( 28),4 = {r: ris a multiple of 3} and

B = {x : x is divisible by 2},
(a) find n(A'),
(b) list the elements of

(i) (A u B)"

Given that € = {(r, l,) : .v and J are integers}, P = {(r, }) : 0 < r I 3 and 0 < } < 6} and

0 = {(r, ),):2 < r < 8 and 5 <} < 9}. List the members ofthe set P a 8.

If e = {a, b, c, d. e, f, g}, A = {a, c, f, g}, B = {a, c, g} al]d C = {b, c, e, f},

(iD (A. B').

(iD ,{ u c"

(ii) n(B n C,).

Given tlat € = {1,2,3, 4, 5, ..., l9}, A = {,r:,r is prime}, B = {i:.r is a multiple of 3} and
C = {r : r is a factor of 12},
(a) list the elements of the set

(D A, (ii) c,
O) find the value of n(A U ,B).

The universal set € is the set of all triangles.,4 = {isosceles ffiangles}, B = {equilateral triangles},
C = {right angled triangles} and @ is the empty set. Simplry fte following.

(a) list the elements of
(i) (A n By,

(b) find
(i) n(A' n Bl,

(a)AUC,

Given thar € = {6, 8, 10, 12, 13, 14, 15,

B={r:2r<33},find
(a)AUB,

(a) A UA (b) Bnc (c) AnB

elements of
(a)Ana, (b) AUB.

(a) IfA g B and B e A, what can you say about setA and set B?
(b) The three sets P,8 and R are such that P n Qf @,P n R-A end,lR e 9. DIaw a clearly

labelled Venn diagam to illustrate the above rnformation.

Given that € = {-r : x is an inleger}, A = {r : 2fr < x < 32} and B = {r : 24 < i < 37}, list the

Giventhat€={r:.risanintegerand4<i<22},A={r:risamultipleof5},8={r:.Iisa
prime number) and C = {r : .,r is a factor of 30}, list the elements of

o) Bnc.

16, 18, 20, 21), A = {r : r is a multiple of 3} and

O) n(A n B').

3). civen that€= {r:.iis a natural number,2<.r< 15},A = {r:.r is a multiple of3} and

B = {r : "r is even},
(a) list the elements ofA' n B, (b) find the value of n(A) - n(A n B).

Nr\ tlllah*\ Mlrhlnxti.t \lorl,b.ol: 2



31. Given that €= {r: ris a positjve integer}, A = {x:7 <3x <28},8 = {x: 3 < Xr + I < 25} and

C={.r:1<ls9}.'1
(a, lr\r lhe elemenl. ofthe sets A. B and C.
(b) find the value of (i) n(A U B), (ii) n(B U C).

A, B and c arc sets such rh^t A a B = A and (A U B)' = c. simplify
(^\ A' a B, (b) A U B'.

33. Given that €= {r: ris a positive integer and 20 <']r< 90}, A = {t: tis a multiple of3}.
B = {r: x is a perfect square} and C= {r: unit digit of.r is l},
(a) list the elements of

(i) AnB, (ii) Anc,
(b) find n(B n O.

f,4. Ife = {r: -r is an integer and 0 <r < 24}, A = {t: r is a ptime number} and

B=$.:12<3x<3'7j,find
(a) A n B, (b) the value ofn(A n B).

State tbe number of elements in each of tle following sets.

(a) A = {factors of 12}
(b) B = {prime factors of48}
(c) C = {'d : "r is an integer and 3r - 4 = 5}
(d) D = {jr: x js a positive integer and 3x - 7 < 33}
(e) E = {a quadrilateral with 5 acute angles}
(I) I' = ft : r is a positive integer and I < 50)

Two sets P and 0 arc such that P U Q=eard P a q = 0. Simplify the following36.

J7. Ci\en lhal A i\ a proper subsel of a- qimplify

(b) pnP'

(b) AUB.

(b) AnD (c) BnD

(a')PaQ

(a)AnB,

(a) AaC

Giventhat€={iDtegels},A={factorsof4},8={factorsof6},C={factorsof12}and
D = {factols of 9}, list the elements of each of the following.
(a) AUB (b) anc (c) cnD

Given that € = {polygons}, A = {polygons with all sides equal}, B = {polygons with all angles

equal), C = {triangles} aDd D = {quaddlaterals}, state a name given to the membe$ of each of

the following.

41.

A, B and C arc three non-empty sets satisfying the following conditions

ACB,AnC+AafiCGB
Draw a clearly labelled Venn diagram to illustrate the above three sets

Giventhat€={r:risanintegerlessthan22},A={r:tisaprimenumberlessthan20}and
B = {x : a < x < b}, find two pain of values of a and b so that A i' B = O

se! latrlMlc and Natati.,



GiventhatA-{(r,-r,):r+}=4},8={(r,}):r=2}tu1dC={(r,}):f=2r},listtheelements
ot
(a) AnB, (b) Bnc, (c) AnC.

(a) A'u B'=B' (b) AnB=B k) A1B=A @) A'1B=A

State the value of n(A)-

Draw separate Venn diagrams to illustrate each of the following relations between the sets A
and B.

14. Dmw a clearly labelled Venn diagmm to represent the following infomation.
e = (.a, b, c, d, e, f. g. h, i, jj, A = {a, c, e, f}, B = {b, c, d, e, h}, C = {d, e, f, i}.

E.s. A={,:risthe
first 4 l€tters ol the
English alphabets) o,E.E.A={d,b.c,.4

Number of elemerts

E.E. n\A) = 4

A inteG@tion R (A n a)

Empty set Z of { }

,,1 union B (A U ,)

I'.'f Jrlrrh ,t?.tr .&nn r Wir,*6,.t :



M
Classification of Real-life Obiects

In real life, we can classify similar objects in sets and present them in the form of Venn diagmms for
ease of visualisation. The Venn diagram below shows the number of students who play soccer and the
number of students who play basketball in a class of 40 students.

Draw as many Venn diagrams as possible to represent objects in real life situations in the space provided
below. Label your Venn Diagrams clearly and write down all the rclevant set notations in words
(see example below). Note that you should have a variety of different Venn Diagrams for different
situations.

Example:

No. of students in the class (universal set), n(€) = ,f0
No. of students who play soccer, n(S) = 19

No. of students who play basketball, n(B) = l0
No. of students who play soccer and basketball, n(SaB) = 3
No. of students who play soccer or basketball, n(SUB) = 26
No. of stualents who neither play soccer nor basketbafl, n(sur)' = 14

14

Set Ldhguote dn.l N.tatkrl
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Scoring Rubric:

Final Score:

f- J,rz

Teach€r's Colnments (if any):

Showed complere
understanding of Ve r

diagrams and set

notations

Drew a great variety of
odginal and interesting
Venn diagrams with
detailed set notations

Put in a great deal of
effort to dlaw many
different types of Venn
diaglams

Showed nearly complete
underst nding of Venn
diagrams and set

notations

Drew a variety of Venn
diagrams with detailed
set notallons, some
of which were rather
common

Put in very good effoft
to draw differont types
of Venn diagrams

Showed some
understanding of Venn
diagrams and set

notations

Drew some variety of
Venn diagrams with set

notations

Puf in some good effort
to dftw some Venn
diagrams

Put in some effort in
dmwing a lew Venn
cllagmms

Showed limited
understanding of Ve l
diagrams ard set

notations

Drew a limited vadety
of Venn diagrams with
some set notations

Put in litde or no effort;
slipshod and tardy work

Showed no
understanding of Venn
diagmms and set

notatrons

Did not dmw any Venn
diagrams

5.1 L,ilmg nn.l Nonthn



I @ 
statistics

1.

2-

3.

5.

7.

F3fi*frr
1 The marks out of ten scored by a class in a test are as given in the following table.

Marks 6 7 8 9 10

2 5 10 12 6

(a) How many pupils sat for the test?
(b) Calculate the mean mark, correct to three significant figures.
(c) Find the median mark.
(d) Find the percentage of students who scored more than the median mark.

In a dot diagram, values are presented by dots above a horizontal number line.

In a stem and leaf diagram, a value is split into two parts, namely a st€m anil a leaf.

A set of data can be described by numerical quantities called averages.

The thrce common avemges are the mean, the median and the mode.

The mode is the number that occurs most frequently.

The mean is the sum of values divided by the numb€r of values in a set of data.

The median for an odd number of data is th€ middle value when the data are arranged in
ascending/descending order The median for an even number of data is the mean of the two
middle values when the data are afianged in ascending/descending order.

The mean of a set of grouped data is ; = $ . wtrere x is the mrd-value of lhe class mtervat,

and / is the ftequency of the class inteflal.

t\|ltrL, Vtih.rnni.\ lU,lhr.k )



3.

2. A record was kept of the number of packets of potato chips sold each day in a store an d the results

are as follows:

32 5',7 82 107 132 157 182

3 5 8 '7 10 6

(a) On how many days was a record kept of the number of packets of chips sold?

(b.) Calculate the mean number of packets sold

(c) Find tbe difference between the mode and the median.

The table below shows the Dumber of erors made by Peter in typing a report.

2 3 4 5 6

paSes
t 3 10 1 4 -l 2

(a) How many pages are there in Peter's repofi?
(b) w}lat was rhe percentage of pages with less than 3 elfors?
(c) what was the mode of the distribution?
(d) Calculate the mean number of erao$ made by Peter.

4. In a Mathematics test, the mean score of 30 students was 12 4. Mary' one of the 30 students_

scorcd 8 marks. It later transpired that her score was recorded wrcngly After conecting Mary's

score, the new mean scorc of the 30 students became 12.6. What was Mary's actual score?

5. The following are the heights (in metles) of a group of basketball players:

1.8, 1.9,2.0, 1.7' 1.8, l 9' 1.6,2.0' 1 8, 1.9' 1.8

(a) Find
(i) the modal height of the group,

(ii) the median height of t}le grouP,

(iii) the mean height of the group, coflect to one decimal place

(b) When the 12th member joined the grcup, the mean height became 1 9 m exacdy What was

the height of the 12th member?

For Questions 6 9, find the mean, median and mode of the set of numbe$

6, 12,11,13, 11,15, 16

7. 12, t8, 24, 20, r8, 11, 20, 29, 41, 20

E. 1,+.3, 13.5, 10.5, 12.6, 15.3, 16.4, 12.6, 16.0

9. 10.5,9.6,7, 11,9.4,8.1, 10.4, 11.7,8.1,9.4' 8.1



10. The mass ofa group of children are 9, 11, 13, 13, 15, 15, 15,.l, 18,20.
Given that the median mass is 0.4 gleater than the mean mass, find the value of .r and state the
modal mass.

11, A factory manufactures strapping machines. Over a fifteen-day period, the number of machines
produced each day were 35,38, 40, 45, 47 , 45,39, 45,39,38,36, 43, 45, 42,38.
Calculate
(a) the mean, (b) the modal, and

12.

13.

(c) the median number of strapping machines produced per day over this perioal.

The numbers 3, 7, 13, 14, 16, 19, 20 an x are arranged in ascending order. If the mean of the
numbers is equal to the median, find r.

18 swimmers were timed over a 100-metre distatce. Thefu times, in seconds, were

63.r , 65 .2, 65.1 , 62.0, 67 .l, 65.2, 61.3, 68 .2, 65 .9,
62.6, 64.2, 64.7 , 62.0, 66.8, 65.2, 63.'t , 6.7 .4, 65.5 .

Calculaie
(a) the mean, (b) the modal and
(c) the median time of these swimmers.

14. The mean, the median and the mode of 4 numbe$ are 54, 56 atd 60 respectively. Find the mean
of the largest and the sinallest numbers.

15. The table shows the number of fillings a class of 40 pupils had at the time of a dental
inspection.

JillinBs
0 I 2 3 4 5 6

pupils I 4 8 9 1 2

(a) If the mean number of the fillings per pupil is 3.2, find the values of r and t.
(b) ff the mode is 4, find the largest possible value of r and calculate the mean number of fillinss

per pupil with x taking the laryest value.

16. A gmdener sowed 5 seeds into each of 100 plant pots. The number of seeds germinating in each
pot was recorded and tbe results are as given in the table below.

genninating
0 I 2 3 4 5

10 30 20 t0 5

How many seeds did the gardener sow altoBether?
What fraction of the seeds germinated?
Calculate the mean. median and mode of the distribution.

lts-

v's

(a)
(b)
(c)

l\.\' Srltuhr\ M.tlnllatk s lvr.lh.ol,2



17. Thirty pupils were askeal how many forcign countries they had visited The answers are given

I
0

3

I
1

2

0
3
1

2
z

4
4
I

Tabulate a frequency table for the above resulls

Filld the modal, the median and the mean number of countries visited'

The median of a set of eight numbem is 4.5 Given that seven of the numbers are 7' 2' 13 4'

8, 2 and 1, find the eighth number and write down the mode of the eight nrimbers

(b) The mean of a set of tlwelve numbers is 5 and the mean of a differcnt set of eight numbe$ is

a. Given that the mean of the combined set of twenty numbers is 8' calculate d'

19, For a certain question on a history examination papet a candidate could score 0' l' 2' 3 or 4

marks. The mmks scored for this question by 30 students are shown in the table below'

Ma*.s 0 I 2 3 4

Number of students 2 6 8 10 4

(a) Write down the modal mark. (b) Write down the median mark'

(ci Calculate the mean mark, given your answer correct to one decimal place'

20. A six-sided die is thrcwn 49 times. The results are shown in the table below'

Number shown on the die I 2 3 4 5 6

t2 9 11 6 4 '7

(a) For these rcsults, wdte down
(i) the mode, (ii) the median'

O) iire die is thrown one morc time Find the number shown on the die if the mean of the

50 tlrows is to be exactlY 3.

10023
51202
30112

(a)
(b)

lE. (a)

21. Copy and complete the table shown which
gives the f.oquency distdbution ofthe lengths

of 40 fishes of a certain species, measured

to the nearesl mm
Calculate the mean length of the fishes

Izngth
(mm)

Mid-ralue FreqaencJ

2519 27 2

30-34 4

35-39 7

40-44 10

45,49 8

50-54 6

55-59 3



22. The table shown gives the ftequency
disffibution of the marks obtained by 40
students in an English trest.

(a) Write down the mid-value of the class
interval40<r<50.

(b) Calculate the mean mark of the
40 students.

23. The mass, in kg, of 80 members of a sports
club were measured and rccorded as shown
in the table.
Calculate the mean mass of the
80 members.

24. The table gives the frequency distiibution
of the mass of 200 steel bars, to the nearest
kg.
Calculate the mean mass of the 200 steel
bars,

Marks (.x)

20<.{<30 2

30<x<40 3

40<,rs50 8

50<r<60 9

60<i<70 ll
70<x<80 5

80<x190 2

Mdss (.r kg)

40 <,v < 50 7

50 <:r < 60 10

60 <,r < 70 t4

70 <.x < 80 2'l

80<i<90 t2
90 <.x s 100 6

100<x<110 4

Mdss (kg)

r029 32

30-39 38

40 49 64

50-59 35

60 69 22

70-99 9

M, si//di!r M,hz,rdn\ w'rlr,,t:



25. The following diagmm rcprcsents the scorcs of 20 students in an examination for two subjects.

Chinese

Leaf Stem L€af
ish

9
06
23 7 9
1348
02257 9
0029

53
8666

7 63
87 6 40
87 5 42

I

3

4

5
6
7
8

(a) Caiculate the mean score for each subject.
(b) Staie the median score for each subject.
(c) Comnent bdefly if John scored 64 in both subjects.

26. Tbe police force records the number of emergency calls per day in 3l days in October and

December,

October December

L€af Stem L€af

BftndY: 433 43'7

665 665

0
t
2.

3
4

446 446 449
669'112'7',73

))-J l) / )J / OOt

775 7'76 ',776 882

87'7 5444
71100

9987665ss
OJJJ

54 t 000

8

o3 4
0011118
233 57',l 7 9
66'7888899999

(a) State the modal number of emergency calls in Decembor
(b) State the median number of calls in each month.
(c) Calculate the mean mrmber of emergency calls in each month.
(d) Comment briefly on what the data indicates for the two months.

27. A sample of 20light bulbs from two different brands is kept switched on and the number ofhours
they last is recorded.

Br^nd Xt 442 441 550 554 55? 558 660 664 665 665

7',71 772 '7'73 ',7't3 ',77',7 7'79 880 883 883 888

M5
669

(a) Using the data above, copy and complete the stem and leaf diagram given.



Bland X
Stem

Brand I
LeafLeaf

47 3

os 67 492
33t7985
4208961
902437I
8'7 6406
30289

53

4l
23 63
r 04489
6',1

50
4
5
6
7
8

(b) Which bmnd of light bulbs last for the "greatest number of hours"?
(c) Which brand of light bulbs last for the "least rumber of hours"?
(d) Comment on the distribution of data of each brand.

28. The mass of a group of university students were rccorded. Below is a stem-and-leaf diagram of
the mass (in kg) ofthe students.

Stem Leaf

4{J

50
60
70
80
90

100

(a) How many university students were there?
(b) If the heaviest student was 100.9 kg, write down the mass of the lightest student.
(c) What is the most common mass of the students?
(d) The udve$ity encourages students to do morc exercise to reduce their mass below 70.5 kg,

otherwise, they are considered as overweight. Find the percentage of the number of students
who are considercd overweight.

29. The dot diagram below shows the number of siblings a child has as found in a su ey.

0 21456

(a)
(b)
(c)

How many childrcn had participated in the survey?
What is the largest number of children in a family?
What is the avenge number of children in a family in the survey?

Nttr Srlhthu\ M.thlnrtn\ W)rtbuoL 2



30. The dot diagnm represents the lengths, in cm, of
20 leaves.
(a) What is the most common length of the

leaves?
(b) What is the longest length of the leaves?

(c) Wlat is the percentage ofleaves whose length
is more than 6 cm?

31, The dot diagram represents the havelling
time in minutes, from home to school, of
some students,

How many sodents are there?

What is the most common travelling
time?
What is the percentage of students who
take less than half an hour to reach the

school? Comment briefly on what the

(b)

(c) l5302520l0 t5 40 45

data indicates.
(d) Complete the frequency table in the answer space

Travelling time
(minutes)

t0 l5 2.0 25 30 35 40

3 4 I

32. The following diagram rcpresents the number of Soals scored by a football team in each of the

30 matches.

(a) Copy and complete the ftequency table below

(b) wlrat is the name of the above diagam?
(c) Find the mode, median and mean.

(d) Comment bdefly the performance of this football team.

Number of goals scored 0 2 3 4 5 6

Number of flMtches 5



Total nunber ot valDes

e.g. Given that the scores of 5 studerts de 95, 67, 82. 74, 51

Mean _ 95+6?+82+74+51 _ ?3.8
5

Medurc of Cenoal Tendency

M?dur: First uanee the nunbers in ascending order. rhen
{a) the median lbr an odd number of data is the middte

e.g. 3,4,4,5,6.9.9

O) the medlan for an eve. nunbe. of dara is tbe avemgE of
the two niddle values.

e.g. 3,4,4. 5, 6,9
,. 4+5 ._

2

The number which oern nost frcquenlly

e.s- (r) 0. l, 1, 2. 4,4,4, 9

e.8. (2) 0,l,1, l,2,.+,4,4,9.9
mode = I ed4

Given d2ta: 10, ,10, 40, 50. 50, 50,
50, 60. 70, 70

Dot Diagnfr

r0 211 :10 40 50 60 70

Given data: 36. 40. 44, 44, 41.
41. 50. 53, 58, 59,

62.62.65

Slem aM Leaf Diagran

IEaf

5

3

225
0389
00011

Nev Srllrb^ Manrcnati.s t\/ofinaoL 2



M
Choosing the Right Pictorial Representation

Statistics is the science of collecting, organising, displaying and interptetitg numerical data. There aie

many types of graphical rcpresentation that we can use to display the data but we have to decide on the

form of gmphical representation which is the most suitable for ihe type of alata we have.

What are some of the advantages and disadvantages of displaying the data in the following ways?

Complele the table betow [1 mark for each box]

Dot Diagrams
or Dot Plots

Bar Gftphs
or Bar Charts

I



Line Gmphs

Histognms

Stem and Iraf
Diagrams or Stem

Plots

Teacher's Comments (if any):

N.tr Srlabts Marhendnd \rorkb.o* 2



When the Me.1n of Averages Can Be Used

The pupose of this worksheet is to investigate when you can or cannot take the mean of averages.

Section A:.Mean of Average Scor€s

1. The avemge scores in the Mathematics final exam for tkee Sec 2 classes in a pafiicular school

are 80, 65 and 50, ou1 of 100 marks. The number of pupils in the three classes arc 30, 40 and '14
rcspectively. Find the average scorc in the Mathematics final exam for the three classes. l2l

s

2. What if you just take the mean of the three average

average score of the tbree classes? why oi why not?
scores 80, 65 and 50? Will this give the

t2l



What lesson can you learn ftom this problem? Are there any exceptions? If yes, give an
example. L2l

Section B: Mean of Percentages

Alice scored 757o and 6070 for her Additional Maths Exam Paper 1 and Paper 2 rcspectively.
But the two papen have unequal weightage. The full score for Paper I is 80 marks but that for
Paper 2 is 100 ma*s. The total score for both papers is 80 + 100 = 180 rnarks. Alice believed

that her mean score for both pape$ is 15% !-94 = 61.5qo. But her teacher said that she was

wrong. Can you calculate Alice's actual mea; score for both paperc and exptain to her why she

was wrong in her previous calculation? t31

New Srlhbus Mantenutu s workh.ok 2



Beng Seng sold two paintings for $300 each, one at a Fofit of 207o on his cost and the olhel at

a loss of 207o on his cost. Did he gain, lose or break even? wlry? t4l

What lesson can you leam ftom these two problems in this section? Arc there any exceptions? If
yes, give an example. I2l

s

7



rt
'1

Section Ci Mean of Speeds

7, Ali travelled ar 100 knr/h for the first half of a 10 km joumey. Then he travelled ar 5U kldh lbr
the resl of his joumey. What was his avemge speed for the whole joumeyl l2l

What if you just take rhe mean of the two speeds 100 kn4r and 50 knr,& since Ali rmvelted the
same distance of 5 km for both parts of the journey? Will this give the average speed for the
whole joumey? Wly or why not? I2l

Net S\nl.brr Munrcndlit: w.tkbook2



9. Wlat lesson can you leam from this
exanple.

section? Are there any exceptions? If yes, give an

t2l

Section D: Conclusion

10. Summarise the three main lessons that you have learnt from this worksheet.

trinal Scor€:

f _1,^

Teacher's Comments (if any):



Does Statistics Lie?

Statistics is the science of collecting, oryanising, displaling and intzrpretinS numerical alata. Evan Esar
(1899 1995) once commented, "Statistics is the only science that enables different experts using the
same figures to dmw differcnt conclusions." Benjamin Dismeli (1804 1881) also remarked, "There
are 3 kinds of lies: lies, damned lies and statistics." So does statistics lie? This is the main puruose of
this worksheet: to investiaate whether statistics can lie.

)n A: Collection of Data

Alice and Edwin are each asked by their teacher to survey 200 Singaporeans on whether they like
sbopping. Their findings arc as shown below.

(a) According to Alice's data, do most Singaporeans like shopping?

(b) According to Edwin's data, do most Singaporeans like shopping? 

-

Think of as many rcasons as possible why there is such a big discrepancy in dreir data.

t1l

t2l

tr1What is the main problem with Alice's and Edwin's su eys?

N.\'$ lldbrs Manktmli.r W.tuhr.k 2



Section B: Organisation of Data

4. In a survey repofied in a newspaper, the first two pangraphs rcad:

Insurance Fifins, Banks' Top I{ate List

Banks and insurance companies have made it to the top of the consumer hate list for

the frst time. They were the talget of l9l 5 complaints to the Consumers Association

of Singapore (Case) between January and lasl month, edging out the usual suspects

- timJshare companies (1228 complaints), motor vehicle shops and companies

(1027), renovation compa.nies (963), and etectrical and electonics shops (?10)'

5. What is the main problem with this survey report?

Section C: Display of Data

6. The iollowing line glaph was used by a salesman to promote the sales of unit trust-

Do you agee that banks and insurance companies have received more complaints than timeshare

companiei? Why or why not? t2l



According to the salesman, the line gmph shows that there is a large inffease in the value of the
unit trust ftom Day I to Day 3 I of the pafiicular month. So if you were to buy this unit trust, it
is very profitable. Do you agrce? Wly or why not? I2l

7. What is the main problem with the salesman's line graph? t1l

Section D: Interpretation of Data

8. In a survey reported in a newspaper, the last part of ihe report read:

Survey linds discipline in schools not a big problem

As it tumed out, tbree out of five teachers in the swvey said the discipline problem
was not serious. "This is the good news that the state of discipline in schools is
not as bad as it has been made out to be." The suflev interviewed 285 teache$

Do you agree with the conclusion? lvhy or why not? l2l

t1l9. w}lat is the main problem with the conclusion of this survey?

N?t $!l.hu\ Ydih.iaah.s Warkbo.L a



Section E: Conclusion

10. Mark Twain (1835-1910) said, "Get your facts fiIst, and then you can distort them as much as you

please. Facts are stubbom, but statistics arc more pliable " Do you agrce? Wty or why not? [2]

Final Score:

f---],rs

Teacher's Commentl (if any):



l.

3.

Probability

A sample space or probability space is the collection of all possible outcomes of a probability
expedment-

An event E contains the outcomes from the sample space that favour the occurrence of the

In a probabil ity experimenl with r? equally likely outcomes, if k ofthese oulcomes favou! occurrence

of an event E, then the probability of the event t happen;ng is:

\umberol.a'oL!bleu||.one'l^re\errL - rL' - |
Total number ofpossible outcomes n(S)

where n(E) is the number of favourable outcomes in the event E and n(5) is th€ total number of
possible outcomes.

For any event ,E, 0 < P(4 < 1.

P(-O = 0 if and only it' the event ]i cannot possibly occur.
P(E) = 1 il and only if the event E will cellainly occur

A card is drawn
drawing
(a) a King,
(c) a heaft,

at random from a pack of 52 ordinary playing cards. Find the probability of

(b) the King of diamonds,
(d) a picture card.

2. A fair die is tossed once- Find the probability of obtaining
(a) an odd number,
(c) a five or six,

(b) a number less than fbur,
(d) a number which is not a six.

3. A bag contains 3 red balls and 5 yellow balls.
(a) Find the probability of selecting at mndom

(b) One yellow ball is removed from the bag. Find the new probability of selecting at random
(i) a rc.1 batl. (ii) a yellow balt.

(i) a red ball, (ii, a )eltow baU.

r!.(.trlti,br\ MrlPrdrn:_ Itirf(rorl.?



7.

A class has 12 boys and 28 girls.
(a) Find the Fobability of choosing at random

(b) One girl leaves the class. Find the new probabilify of selecting at random
(i) a boy,

(i) a boy,

(i) the le$er P,
(iii) a vowel,

card with
(i) the leuer P.
(iii) a vowel,

(a) 13,
(c) with a number less than 19,
(e) with an odd number.

(ii) a girl.

(ii) a gifl.

(ii) the letter E,
(iv) a consonant.

t]]e letter E,

6.

A 20d coin and a 50d coin are tossed at the same time. lfs is the sample space,list all the possible
outcomes. Find the probability of obtaining
(a) tu,o tails, (b) a head and a tail.

Each letter of the word "INDEPENDENT' is written on individual cards. The cards are placed in
a box and mixed thorcughly. A card is fhen picked at random from the box.
(a) Find the prcbability of picking a card wrth

(b) One card with the letter E is removed from the box. Find the new probability oi picking a

(ii)
(iv)

8.

9,

A solid in tle shape of a regular teffahedron (four sides) has the colours red, blue, yellow and
green on its faces. The numben 2, 3, 4 and 5 are labelled on the red, blue, yellow and g{een faces
respectively. The solid is tossed once. Find the probability that it lands on
(a) the red face,
(b) the blue or yellow face,
(c.) the face labelled with a prime number

A rouletfe wheel has slots numbered fiom 0 to 36. Assuming that the wheel is fair, find the
probability that the ball lands in the slot numbered

(b) with n prime nunber,
(d) with n number which is a muttiple of 4.

A bag of sweets contains 7 toffees, 4 barley sugars and l0 chocolates.
(a) Find the probabilily of selecting at random

(i) a toftee,
(ii) a toffee or a chocolate,
(iii) a barley sugar or a chocolate.

(b) One toffee is removed ftom the box. Find the new probability of selecting
(i) a toffee,
(ii) a toffee or a chocolate,
(iii) a barley sugar or a chocolate.

A poker die has 6 faces representing the cards of an ordinary pack: 9, 10, J, Q, K and Ace, each
of the same suit. The die is tossed once. Find the probability of obtaining a face representing
(a) a pictue card,
(b) a card "higher than" J, with Ace being rhe highest.

10.



ll. The diagram shows a spinner. The pointer is spun once. Find the
probability that it points at
(a) a prime number,
(b) an even number
(c) a number less than 15.

The set S = {n : r? is ar integer such that I </1 < 50}.
(a) Find how many elenents of S contain the digit "2" aI least once.
(b) If an element of .t is selected at random, find the probability that it

(i) is a prime number, (ii) is an odd number.
(iii.) is a multiple of 5, (iv) does not contain the digjt "2" at all,
(v) is a pedect square, (vi) is not divisible by either 2 or 3.

13. In a test, the marks obtained by 15 pupils are ,12, 44, 38, 39, 44, 45. 47, 48, 42,36,44.40,39,
3,+ and 48.
(a) Find the probability that a pupil chosen at random scored a mark which is

(ii) divisible by 11,
(v) divisible by 3.

(i) Find the probability that a pupil chosen at random passed the test.
(ii) Apupil was chosen ar random from those who failed. Find the probability that the pupil's

mark was 39.

A box contains 8 cards numbered 7, 15, 1'7,21, U,25,29 and 30. A card is selected af random
fton1 the box- Find the probability that the number on the card
(a) is divisible by 3,
(b) is a prime number,
(c) bas a sum that is divisible by 2.

A bag contains 18 rcd and r white discs. The probability that a disc drawn at random from the

bae will be white is l.-5
(a) Find the value ofr.

(b) If 1 0 more red and I 5 bl ue d iscs are added to the bag, find the probability that a disc selected

at random will be blue.

(i) not a prime number,
(iii) less thaD ,14,

(b) The pass mark of the test was 41.

14.

15.

a two-digit number randomly. Find the probability that the number

is less than 23,
is between 55 and 72 both inclusive.

17. A container contains 8000 I kg bags of sugar. If the probability that a bag of sugar selected at

random will rvcigh more than 1 kg is ! u hile the probability that a bag qelected at random will

seig\ le.. lldn , fS i, -l- . iina rhe probabrlir) rhar a bag.elecrellr -andom \ ill $ergr errcly'' 160

1 kg. How man) bags of sugal arc there, each of which weighs less than I kg?

16. A machine generates
generated
(a) is greater than 87.
(c) is divisible by 4,

(b)
(d)

\i i J\ /|/br i r/l,.,rtn t lii,r /.ln)t l



18. A book shelf contains 46 Science books, 24 History books and r Mathematics books. A book is

selected at nndom frcm the book shelf and the probability rhat a Mathematics book is selected

is i.
8

(a) Find the value ofr.
(b) Hence, find the probability that when a book is selected, it will be

(i ii) e Science book.

A bag conains i red balls, (i + 5) blue balls

drawins a blue ball is 2.'g
(a) find the value ofr.
(b) Hence, find the probability of &awing a

(i) rcd ball, (ii) grcen ball, (iii) white ball.

20. The table below shows the number of each type of school personnel in a Singapore Secondary
School.

R VP, HODS Teacherc Lab & Technical Clerical

No. oJ School Personnel l6 8 12

If a school pe$onnel is selected randomly fiom the school, find the probability that he/she is
(a) a laboratory or technical personnel, (b) a R VP or HOD,
(c) a cierical officer

In a carpark, there are 85 cars and 25 pjckups. After r cars have left the carpark, the probability

lhataprckupleave. thecarpark ne\l r. 5 .(rlcularerhe ralueot r.' 18

There are 25 red balls, 15 blue balls and ri black bails in a bag. A ball is dmwn at (andom from

the bag. Given that the prcbability of &awing a blue ball is : , find the value of r and hence-12
find the probability of &awing a black ball from the bag.

Therc are 36 white marbles ard 12 red marbles in a bag. Write down the probability of drawing
a rcd marble from the bag.
After 2r white marbles and (r + 2) red marbles are added to tbe bag. the probability of selecting

a red marble ftom the baa becomes : ." 10
Calculate the value of 'I.

(i) a History book, (ii) a Geography book,

19. and (3ir + l0) white balls. If the probability of

2t-

22-

23.

24. A box contains the following ? cards: @ E E t4 E t4 @. A card is selected
at ftndom.
(a) Find the probability that the card selected beals

(i) a vowel, (ii) the letter C.

(b) r cards each bearing the letter A are added to tle box and the probability that a card drawn

from the box is C becomes : . Find the value of i.



25. One card is selected at rundom from the set of cards shown bclow.

(b) a King, Queen oI Jack,
(d) a joker

(a) both Science and Mathcmatics.
(b) Mathematics but not Science.
(c) neither Science nor Mathematics,
(d) Science.

@@; @J t@@; @5

r4[4@@\;
Find the probability of selecting
(a) the Jack of diamonds,
(c) the ace of hear'ts or King of heafts.

26. Each of the letters in the sentence "I LOVE MATHEMATICS" rs written on a card and all
the cards are put in a box. A card is selected at random from the box. Find the probability of
selecting
(a) a vowel,
(b) a letter which appears in the word : "SCIENCE",
(c) a lelter which appea$ in the word: "SMART",
(d) a letter $,hich appea$ in the word "DUG".

27. The Venn diagram shows thc number of pupils in a class of 35, whefe , = {pupils who can

dance), G = {pupils who can play the guitar}.
A pupil is selected at raDdom ftom the class. Find the probability that the pupil
(a) can dance,
(b) can play the guitar,
(c) can dance as well as play the guitar,
(d) can neither dance nor play the guitar,
(€) can play the guitar but cannot dance-

28. The Venn diagram below shows lhe number of Sec 2 pupils iI1 a secondary school, where

M = {pupils who like Mathematics}.
S = {pupils who like Science}.

A pupil is selected at random fiom the group. Find the probability that the Pupil likes

*ffi,

I!r Sfr,,r .L/d]lr.)'irii r lli,, i,/rfn :



AMke
Experimental Probability - Tossing a Coin
and a Die

This worksheet can be done with or without the use of a computer.

Section Ar Tossing a Coin

When you toss a coin, there are two possible outcomes: Head (H) or Tail

probability that you will get a head is one out of two possible outcomes or :'2
that vou will eet a tail is 1 .

2

1. Suppose you toss a coin and the outcome is a head. Then yolt toss

definitely get a tail this time? why or why not?

(T). If the coin is fair, the

. Similarly, the probability

the coin again. Will you

t1l

2. Suppose you toss a coin 10 times. Will you definitely get 5 heads and 5 tails?

Now take a coin and toss it 10 times. Record the number of heads and tails obtained in the table

below. Calculate the probability of obtaining a head or a tail for your 10 tosses 121

If your classmates are doing the same probability expedment as you, you can combine your

results with one of them to get the number of heads or tails for 20 tosses and record them in the

table below; or you can toss the coin for another l0 times youlself. Calculate the probability of
obtaidng a head or a tail for your 20 tosses. t2l

t1l

4,



Repeat for 30, 40 and 50 tosses and record your results in the tables below

6. Wlat do you notice about the last column irl the five tables above? Do the probabilities ofgetting

t3t

a head or a tail approach f when there are more tosses? tl1

If you toss a coin 1000 times, will you expect to get exactly 5O0 heads and e"uclh 500 tails? If
yes, explain why. If not, state what you will expect to get. t1l

Section Bi Tbssing a Die
When you toss a die, there are six possible outcomes: 1,2,3,4,5 or
6. If the die is fair, dre probability that you will get a '3'is one out

of si{ po(\ible ourcomes or -l . Similarly. rhe probabilit} rhal you will

eet a '4'is 1.-6 gebling, you will

N.w SJ llab^ Mathttunn \ turklDok 2



8.

9. Suppose ybu toss a die 6 times. Will you defrnitely get at least a '2'in the six outcomes? [1]

Suppose you toss a die 5 times and the outcomes are a 'l',a'2', a'3', a '4' and a '5'. Then you
toss the coin the sixth time. Will you definitely get a '6'this time? Why or why not? IU

Open the appiopiate template from the Workbook CD and click E arls Mdcros when the dialogue
box "Security waming" appeals. It needs macros to work.

If the dialogue box says that "Macros are disabled...", then click O{, and go to the o/r menu and

select Opriors. Then select the Ssc&/rt tab and Macro SecuriU. men select Securit! Level tab and

choose Medium. Click OI( and close the Exccl file. Reopen the template and select ttable Macros.

If you don't have a computer, just use a nomal die.



10. Click on the button 'RoIl the Die' and it will mll the die once. Repeat for a total of 20 tosses

and record the number of 'l' ,'2', '3' , '4', '5' and '6' obtained in the lable below Calculate the
probability of obtaining each of the six outcomes for your 20 tosses. t2l

11. Repeat to get 200 tosses ii you are using the computer (or 50 tosses if you are not) and record
your rcsults in the table below. tzl

12. What do you notice about the last column in the two tables above? Do the probabilities of getting

t11any one of the six outcomes approach f when there are more tosses?

NcN Srllabus Mallctnati.s tbrkboat 2



13. Ifyou toss a die 600 times, will you expect to get exactly 100'srxes'? If yes, explain why. If not,
state what you will expect to get. t1l

Section Ci Conclusion

14. Write down one main lesson that you have leamt ftom this worksheet.

Final Score:

f- lrzo

Teacher's Comments (if any)i



)t,

l1
TeIm IV Revision Test Time 1rf rr

l. Given that € = { integers from I to29inclusive}.
P = {prime numbers}, tr/ = {x : ,r > 9},
M = {multiples of 3}, i: = {multipies of 5},
write doun rhe member\ of rhe follo$ing

6. (a) Given th:d:3 !l- - 2 
.rqr 4p 3

express r in
terms ofp and q.

(b) Factorise complerely 2ray t8r,1r.

(c) Solve the equarion,l +r + f = 0 t7l

7. ]'he mean height of 21 boys and 17 girls is
161 cm. If rhe mean height of the l7 girls
is 152 cm, what is the mean height of the
21 boys?U

sets.
(a) PnN
(b) K.M
(q MnP'

t1l
tll
L2l

Given tbat € = {integers}, A = {facrors of 6J,
B = {factors of 12}, C = {mulriples of :_r,
, = {nultiples of 3}, find

I2l

The time (in minutes) to complete a Mathemahcs
worksheet by 36 pupils are as follows.

(a)AU4
(c) n(B n D),

(b)BUC,
(d) n(A n C). t4l 99

5788999
566889
8

1

2

3

4

67
l3
z2
01

889
345
334
125

A bag conlains r red balls and rZr , 3l
blue bal[. lf fie probabitiq rhar a b3 drawn

be blue is l, find rhe value

t31

at mndom will

+!. +.:1.:1.:122t)
a1.2.4. 3!.112t)
Fiod
(a) the modal.
(b) the median. and
(c) the mean
value of thc results.

Find the
(a) mean, (b) mode. t2'lIn aclass of 16 boys and 24 girls,6 of rhe bcrls

and 12 of the girls are sho]t-sighted. A pupil
is chosen a1 ftndom from the ciass. Find the
probability thar the pupil chosen is
(a) a boy,
(b) shorl-sighred,
(c) a shofi sighted girt. t31

Fifteen children were asked to guess the mass

of a cake lo the nedre\l I [A ,nd the resulls2"
are as follows:

9. Each of the 50 pupils in a school was asked
how many coins he had in his pocket. The
results are given in the table below_

(a) Find
fi) lhe lolal numbef ut coin. the\e puf,l\

had in their pockets,
aii) the mern tUmber ot .orn. fcr prpit.

(b.) What is the
(i) mode, and
(ii) mcdian of rhe disribution? tsl

3, a1. a. al. 21.22)

0 I 2 5 6 7 8

8 9 7 6 3 z i

t4l

\.\',\rlLt hr s 1,1 | I t!n\ ni. t \\i t*b.r | ?



10. In 55 games ofbasketball, 'Fast J ason' scored

the number of points rccorded as shown,

12 t9 14 t3 10

13 16 l,+ t5 16

t6 l7 t2 tt 13

13 15 1? 14 l3
16 12 12 13 15

11 14 i3 1l ls 12

i0 12 13 15 12 13

12 12 l1 15 t4 11

10 12 1t 13 t3 16

16 13 10 t5 l1 t0

4160
1

't 9 42
9313
6829
3 2'7 4
'74
82

r 04
6 5 23 3

471804
09

3

4

5

6
,7

8

9

l{J

9',7
34
65
87
40
86
68
30(a) Organise this data into a frequency

distribution table.
{b} Conrl'u.r d hi5togram lor Fr.t Jason.

scores. Which of the mode, mean or
median is indicared b) lhe h;ghe\r rolumn
in your histogram?

tc) Delermjne lhe mode and medidn ol Fa.l

t'fl

(a) How many primary five pupils were
there?

(b) If the heaviest school bag was 10.8 kg,
write down the mass of the lightest school

bag.
(c) Whnt was the most common mass of

school bags carded by these puPils?
(d) The school encourages pupils to cany

bags weighing iess lhan 7.5 kg. Find
the percentage of school bags that were

considered'overweight'. t51

13, A group of pupils were asked to count the total
number of pcns and pencils in their pencil
cases. The following are the results.

Jason's scores.

11, The time (in minutes) that a random sample of
40 pupils take to travel tiom home to school

afe as sbown below

Stem Leaf

l
2

l
4

5

6

'7

78
22
33
25
13
66
8

34

23
33
5'7
44
66

55
34
69

7'7 18
69

6

(a) Wlat is the average number of minutes tiat
the 40 pupils tate to fiavel to school?

(b) What is the most cornmon time taken by

|= + +
2345678910

NuDber ofpeN ard pencih

(a) what is the most common number of pens

and pencils that pupils carry to school l
121

(b) What is the average number of pens and

pencils that a pupil cames to school? [2]
t41

12. The school bags of a group of primary five
pupils were weighed. The stem-and leaf
diagmm shown represents the mass (in kg) of
the school bags of the group of primary flve
pupils.

the pupils to travel to school?



14. Mega Shoe Store caters especially to men with
big feet. The sales figures for a pafiicular week
are as siven in the table below.

(a) Draw a histogram to illustrate the
infonnation.

ft) (i) Find the total numberofpairsof\hoes
sold.

(ii) Civen rhat the average price of a pair
of shoes sold is $65. find t]le shop's
takings for the week.

(c) Find the mode, median and mean size of
shoes sold. 171

Size 9 l0 u t2 t4

of pairs
sold

m 6 t5 28 7 4

N.w Srllabus MatheDatn\ W.lkbook2



En*of-Year Speclmen Paper

Atrs.,,,'er all the questions. rime: 2| I

1. (a) Factodse 'l'z b'1. tfl
(b) Use the rcsult obtained in (a) to find the

value ofx where 20-x = 402: 398". t2l

2. Given that i + f = -4 and x - y = 8, find the
value of y'z - l. l2l

3. The diagmm shows the eraph of ) = .x(i - 4).
The graph passes through the origin O and the
pornt A,
(a) Find the coordinates ofA. tll
(b) Write down the equation of the axis of

symmetry of the graph. t1l
(c) Find the smallest possible value ofl, and

the value ofx when this occurs. I2l

4. In the figure, not drawn to scale, triangles
ABC 

^nd 
APQ are similar. Given that

,4-B = 8 cm, BC = 6 cm, C0 = 5 cm and

PC=9cm,calculate
(a) BP, (b) AC. t4l

A

The djslance bel!\een rso cilieq. P and ? on
a map drawn to the scale of 1 : 50 000, is 16

cm. Find the distance of PC on another map
drawn to a scale of I : 60 000. 12\

A solid plasricine cone of base radiu< 6 cm
and height 3 cm is formed into a solid sphere

of radius r cm. Calculate /. 121

Solve the simultaneous equations:
5r + 3-r' = 23, 1, t = 35. t31

In the figure, -8C is parallel to ,E.
(a) Name a pair of similar triangles. tll
(b) Crlen that Aa = 6 cm. Ct - 8 cm.

BC = 8 cm and Dt = i cm, calculate ihe

1.

E.

9.

value of x. t21

10. Given that Z{4
2p. 2p 'l
q

= 2, find the value of

t31

5. Given that

of)

y = :r. exDress

t3l

11. The lengths of the diagonals of a rhombus are

l0 cm and 24 cm. Find the perimeter of the

rhombus, I31

12, If e = {a, e, i, o, u, z}, A = {a, e, i},
B = {i, o} and C = {o, u,.}.
(a) List the memben of

(i) AaB,
(i0 AUC.

(b) Find the value of
(i) n(A n B'),
(ii) n(A u B). t41

13. Civen that I is directly proportional to the
square of (r + l) and that the differcnce
between the values ofl when ,t = 1 and r = 2
is 20, calculate the value of) when r = 3-

t3l

E".l OI Y.ar \t.rnt.t Pdlel



14. A bo\ conrarns 5 blue balls.6 green ball. rnd
9 white balls. A ball is selected at random.
Find the probability of selecting
(a) a green ball,
(b) a blue or a black ball,
(c) a ball that is not yellow t31

The Venn diagmm shows the number of pupils
oIa clacs in the swinmint team Jnd basketb:..
rerm. A pupil i. selecred ar ranLlom Fr'rm rhe

class. Find the probability that the pupil is
(a) in the swimming team,
(b) in the basketball team only,
(c) not in the swimming and basketball

(d) not in the basketball team. t4l

lE. Using a scale of 2 cm to 1 unit on each
axis, draw the graphs of n + 2, = l0 and

)= l.5r+ I for values ofr from lto3.Use
your graph to solve the simultaneous equations

In an independent school, all 300 Secondary
One students study either Computer Science,
or a third langlage or both Computer Science
and a rhird language..l5% of rhe.e.rudent.
study Computer Science and 65'10 sfudy a

third language. By dralving a Venn diagram,
or olherwi.e, find lhe numbef ul \rudenrs $ho
study
(a) both Computer Science and a third 23.

language, I2l
(b) Computer Science only. tll

In the right-angled tiiangle A8C,,4-8 = 2r cm,
BC= (r- l) cm and AC= (2i+ 1) cm. FoIm
an equation in .rr and hence fiid
(a) r, t31
(b) the area of the triangle. I11

c

t4l

Two variables . and t are such that . = .rl +

L ci\en lhal c = 74 when r - L and. -: ,

when I = 2, find the value of c when / = 3.

t4l

A spherc has a radius of 4.6 cm. Calculate,
giving your answer colrecl to 2 decimal places,

its
(a) surlace area, t2l
(b) volume, laking 7r- 3.142. t3l

A plramiJ \rirnd\ on a fecrangulxr br.e
mea.uring l5 rm rlong one.rde. lf rl. heighr
is I8 cm and its volume is 826 cmr, find the
length of the other side of jts base. t3l

Two numbers, -)j and ), such that the sum of
lhe;r .quares is equal to ts ice lheir producl
plus 64.
(a) Express the condition given in equation

form. t2l
(b) Use the answei obtained for (a) to find the

difference between the two numbers. [2]

The fbuowing is aD incomplete table ofvalDes
for the graph of ) = (l - 2r)(3 + i).

Copy the table, calculate and write down the
mi\\ing !alues ol !. TJ\ing 2 cm ro repre\ent
I unil on lhe ,r-:|\is irnd 2 rm to represent

.2 unil, on rhe !.a\i\. draq rhe grJph oi
l'=(l 2r)(3 +ir) for 4<j<2. t3l
Use your gmph to wdte down
(a) the greatest value of ),
(b) the value ofl' when i = 2.3,
(c) the values of,r when ] = 3. t4l

-t+2]= 10and)= l.5x+ L

15.
19.

21.

17. 3 2 I
2

0
2

9 6 -t5

N.f if1[/r J ltd,/ll1?irrr'\ irr l/r&i ]



24. In the diagram,,43CD is a squa.re of side l0cm
andthetriangles are all isosceles and identical.
ln the triangle P,4r, PX is drawn pelpendicular
to AD and is of length 13 cm.
The shape jn the diagram can be folded along

the edges ofthe squarc to folm a right pyramid
u ith ABCD a- base. and q ilh lhe four points
P, C, R and S comirg together at the vefiex.
Calculate
(a) the total surface arca of the pyramid

formed, l2l
(b) the volume of the pyramid. t31

(a) From these results, wdte down
(i) the mode, and tll
(ii) the median l2'l

(b) Calculate the mean scorc, giving your
answer correct to I decimal place. [2]

(c) Construct a histogram for the results
above. t31

26, The cosl ol prinring copie\ of a book ic given

by the equation

c=a+ L,

where c dollars is the cost per copy, ,1 ls the

number of copies pdnted and a and b are

constants. When 300 copies of the book are

pdnted, the cost per book is $8.50 and when

700 copies of the book are printed, the cost
per book is $4.50-
(a) Form two equations in 1' aad D.

(b) Solve these equations to find the value of
lr and the value of D.

(c) Calculate the cost per copy when 200

copies of the book are printed.
(d) How many copies of the book should

be pri ed if the cost per book is to be

25, Asix-sided die is thrown 39 times

arc shown in the table below
The scores

$s.70? T7\2 3 4 5 6

7 9 6 4 5 8

Lttl.Otlan Sru nnjt Par(



Answers
(Practic€ Questions, Tests and Specimen Papers)

Chapter 1

r. \^) QP (b) Pc
lc) CA ld) QPc

{e) c'.is O ai,a
2, AB _ CD,BD _ DB,AD = CB.

ldo= cba, ebt = c6o.
BAD = DeB

3. PQ = QP. QS = PR. PS = QR,
pia = aSr, nFa= sAr,
pAn - aFs

4. AB = AC, BA = CP. AQ = AP.

e6o- tep, eFc = tia.
RAe = cAP

s. (a) p = r = 40. 4 = 92. . = 48".

(b) q= 8.5, ) = 32, a = s8.

b=lO
lcJ p = 6, | = 15, a = 39..1 = 66

(d) p-7,q-6,a=65
6, (a) p =73,q =6. b = IO2. s =7

@) a = tl.5, x = 41. c = 42.

.l=62,!=11
(c) x=7.2.b=7.a=5.8,

(d) p=92,a=1.6,b-8O,

7. (a) r=40,)=z-50
(b)r=44,I-s:l.i=82
(c) r=6.75,J=88
(d) 1= 6.3

8. (a)r=10-.1=ll-

(b)a=8-,r=lrr:

(c) J=83,r=5i

{d)r=18,r'=10:

,. ,2 -lllerr=b;.r=rr5

|I|}=|U.\=ll;

(s) r=9.)=E4
rbr a=14- 1= lll

e. (a) at cn (b) 5; co

ru. (a) rr iD' rrt

rr. (a) 36km {b) 15.75 km

(c) 21.3 tm {d) 3.9km

12. (a) 38.4 cm (b) 32 cn
(c) 172.8 cn(d) 2cm

13. (a) 24 tn (b) 40km
(c) 60 kn (d) 8kn

15. 2.8 km,,1.2 cm

16. (a) 4.5 tm
(b) 4.125 km

(c) 16.25 kn
(d) 1.85 kn

17. (a) 2 cm (b) 0.5 cm

(c) e cm (d) 6 cm

r8. (a) I : 450 000

(b) I : 150 000

(c) l:80000
(d) 1:l400000

19. 88 km

20. (a) 900 kn
(b) 600 km

{c} 1537.5 km

(d) 1650 km

22. (a) 0.2 kn: (b) 0.72 tn:
(c) 3 kn: (d) 4.96 knr

23. (a) 270 m (b) .1500 nl
24. 1 : 500. G n, 240 fr'z

26. {a) 7.875 kn
(b) l:?s000
(c) 57.6 cmr

27. (a) 1350 nl
(b) 937.5 m'
(c) 54o 000 m:
(d) 153 600 mr

2E. (a) 9 cm {b} 2a cn
(c) 100 cn (d) 245 cn

30.

31.

34.

35.

36. (a) ll: rbr l5cm

37. (a) 27 cm (b) 48 cm

Chapter 2

l. $31.05. 44.:l litrcs

2, 612 3. 108

4. 90 kg 5. 82

6. 693 kg 7. 112

8. 24 kB; 106.8 kg

9. 112,96, r20

10. 87 | 89

11. (a) 3 (b) ,ro

12. (a) 187.s (b) 39

13. 18,60.90

14. {al 4t ll)l 1lJ

15. lal 64 (b) 2i

16. la) ; (b) /=rr
(c) 9=99

17, la) 7

lE. t4

19. (a) 14

20. (r) 4

21.62;

(b) 8

(b)

(b)

24. 2

26. t2a

{a) 144 cn' (b) 576 cm'

(c) 16 cmz (d) 2.2s cml

(a) 6.48 km (b) 8.:l cn
(c) 5.184 kr'l
1 : 250 000,9 cr
:lO0 cm

(:!) T (b) F (c) r
(d) F (e) r (f) F

G)F (h)F (r)r
()r (k)F 0)F

(a) 5.0:l cm (b) 12.67 cm

l8

i

23. 20

--l

N$ .\'j /litar ,Urr;r.aa1.1 il.ft1,",)l l



n. F=En
(^) 7z lb) 42s

23. 1= t; P, $88

29. (a) 245 m (b) 2 s

30. 18; cm

31. (a) d=61 (b) 600 m

32. ,=6r. 158

33. (a) 0.686litfe
(b) 24 cm

34. 4500 35. 77

36. (a) 567 joules

(b) I cn

37. ra) t2cm (b) 2; .m

38, (a) 18 tr/s (b) 196m

39. 8820 newlon/m:

40. (a) 5445 joules

(b) 2.s mpercs

4r. (a) 4.8 s (b) 25 cm

42. 56 cm 43. 200 N/m:

44. (a) 6.25 x l0? kc/s

(b) 3.125 x l0? m

45. 31; ohns 46, 4

47.405

48. {a) ; (b) 3t
(c) d is direcdy Ptolodional

ihe square root of A

49. 3.,1kg,9129.4 km

(a) sl2iro (b) l0

sr. r= {!.75knh

52. (s) a=25,r=50000
(b) (i) $60 5oo

(i0 s81 250

s3. (r) $6s (b) $65 000

54. 292

55, i3

Chapter 3

1. (a) 6r + 2l)
(b) t2h 2ok

(c) -84 12,

(d) 18r 42)

(e) lon + 451

(t) 35h,49k
(A 32p + url
(h) -18h + 27k

(a) 10.f + l5]l
(b) -61l + 24r'

@\ ahk r2h1

(e) 36a'- 63db

(f) -&ir - 20)'l

(s) 2lt - 28rrl

(:h) 1Dp] 16ptl

(a) lla+18
(b)p+38
(c) 31 9

(d) 2&r - 59

(e) 47x+ t21,

(Ir 22p 28

tA) 28d 26

(h) 14r + 57

(b) 9l - 5r

(d) 3lp1 + 19p.1

(f) sl + 33x]
(g) l2rr - 9tr)

(h) l4pq - l4p'z

(a) .f + 12r + 35

(c) 28-r zf
(d) 2rr 4/ + 6t 12

(e) 2t + 3.f - 8, l2
(r) Lt'1 1,J + 6tJ

(g) 1xf +r 20

(h) &f + 22t)r 21)r

(i) 20t' + 53trr + 35J:

(t r6i 9

(k) 4-l 10.r 6rj+ l5r.
(l) (abf + 3ab 40

(m)"t zrr 5a + 6

(b) 36f + 604 + 25t'

rct.*+a+ 1

(d)r+;D+t

rer e-l+ - + G

G) 25rr - 90i] + 8ll

(i) ./ + 61+ 9

(k) tb'zc'z - 2abcx + f
(l) l+8r'+16

ror i- 9+o

(p) a +2+ +

tqr * -z'* *
o L +6d+ets

\a, z1 - ai

(c) 6d 5ab 4t]+zac+bc
(d) 2f 5t th-a
(e) .1- 21 3rr + 8r :l

(f) 3a3 + d' 4a + lZ

l9r zai + a'1 - t9d + 10

(.h) -sat + 37d r5a + 7

(i) 2p1 pq 64-P+2q
(i) I l

\r) d - 1d3 +6a1 4a+t

(b) 4J'

(c) l0a': 28r u
(d) tu'? 161 3

(e) 29a - 134':- l8

(f) t - zx':- lOi 17

(9 -; 2r] - 5"

(a) 8(3r + 2)

lb\ 24blt + k)

7,

9.



11.

12, (a) (r + s)(' 7)

O) 2(a 3XJ + 7)

(d) i(2 + i)

\d pq{p - 2q + 4pq)

(i) 2(1 2r + 4)r)
(j) ajr(5 3d + 6r)

lk) 2a1Q + aa 5at)

0) 3rr(4,: - 3tr) + 2/)
(a) (a +.)(t - a)

(b) (a + r)(a + 3r)

(c) (a: + axr l)
ld) l2b 5d)(4a 3c)

(e) (2a + 3r)(r 2r,
(f) (.f+)X,-lJ)
(s)(a+t)(@-i+r)
(h) (r + 2)(3r 5)

(i) (a ,)(a + 3.)
(j) (r, + 2xr 3)

(k) (J a)(r: + 1)

0) (r 3Xx? + a)

(n) (r ))(1-r-J)
(o) (2i + JX2r - ), + 3)

(o) (r+5)(r- 1+a)
(p) (rr + 2)(' + 3))
(q) {ar 3r)(1+ a})
(r) (sa a))(r +:)

(r) l:, r l:r+j I

(b) (3d - rx3a + r)
(c) (2b + h)'

(d) (3a D)'

G\ ab@ + b)

(f) (t + 1):

GJ @b 5)1

(h) (5r 2):

{j) (3d + 2):
(k) (4a + 5b)l

lJ Qd 2b)'
(m) (2r + exxr - 9)

(a) d(9b + 2.)l9b 2.)

(o) (trr + gJr)(' + 3l)(r lJ)

(c) (3r + I)(r-2)
(d) (xr+l)(r-3)
(€) (r + ls)(r + 5)

(f) (r axr 7)

(s) (a 7)(r + 1l)
(h) (r 11)(r + 14)

O (r - a)(i - 17)

(j) (r + 9l(r le)

(k) (l2r + 5X, 3)

(l) (5i 1)(3J + l)
(m) 3(l 6I
(n) (3r - 4)(r + 5)

(o) (3r + 5)(r- 2)

13. (a) r(2r + 7X2x 7)

O) s(r + 2Xi 2)

(ct 3a(3d + 4)l3a 4)

(d)(3+a ,)(3 a+b)
(e) G 3+.1])(,-3-ar)
(r) 2{lr + 2))(3r 2l')

(g) rr(r + sxr 5)

(h) (7 + a)(7 J)

(0 4a(r 2l)

C) (\ p+z)(Lt+p-2)
(k) 3(r + z]Xr - 2J)

(l) 5(r+))(r-])
(n)r(zr-r)(r+2)
(n) (6r + 5JXr 2))

(o) (ar r)(?r ))
(p) 4t(3r l)
(s) (? + z)lt + 2)(t - 2)

(.) (5r 4]Xr + 4J)

(s) {3r + b)(2r 5))

(t) $'19r + I l)X9r thJ
14. (!) 9999 (b) 64016001

(c) 359 991 (d) l0 600

(e) 9140 (f) 6.16 000

(s) 1.026 (h) 40 000

(i) ,+900 (i) 2500

(k) 8100 o 29 632 000

r5. (3r + l7X'+ 3)i 317. 103

16. 60

17.8114
18. (a) 67 (b) 76

19. 9

20. (r + 3)(4r + 1); 103, 4O1

2r. (n) 16 (b) 16:l

55 23. 12 033

G) 0d5 (b) 0or i

c) oo,3+

(d) lor 5

(e) 8or 2

(f) lor 7

(e) r or-zj
(h) 2 o. 11

(i) 1or 1

0) aor-a

r"r J- +

G) ? u-:

(c) 2d3;

(k) 4 c 3.1

22,

A.

c) oo.: (d) o-13

(e) 3; or5

(O r1d2:
,. 5 2

(h) i= ri,r= 1+

2s. (a) 0 u-2+

(b)0o.;

(d) 1i or-l
,. 3 2(€);or ;

rrr-rjo'rl
rer rj * r]

ft) 4; or r;

o i * rl
ri) 3 *-r?

\., tr/r/.' V./4,,rrtr\ lll,lts,' L2



iD 1or !

(n) l2 or -2

In) 4or l
(o) 2016

(P);*3

tor -i,: - o

G) 0.;, ;
,. 2 I(s, I or -t
(t) 1u 11

zt. (as t*
(b) 1d3
G) -*
(d) 13 d l;

(e) 9 or -12
(f) 3

(g) s u 1r1

(h) 4or 5

(i) 5d-1;
(j) 2or-l

ft) t:
0)2

28. r= -t, x=-zl
8,7,9
3{t. 18 m,86 m

31. 11,14 or 11. 14

32. (!) r = 3 (b) 60 cn
33. 4 34, 12, 14

35. r=4 36. 10

37. 13 y.s

38. r = 72r l0 h 25 min

:q. !9q _jgq = ::, = rz

Term I Revision Test

1.

13.

7.

E.

10.

11.

12,

.^^lrar Jj I fin
(b) 32 h

(.) 20 cm (b) 34.5 km

(c) a.5 kD' {d) 27 cn'

lb\ 8pz 2p.t sq')

\a) 2(f + 4rz(', - 4Jz)

O) (8u n - l)'?

(.) (a 2b)(a+2b+3)
(a) 18 (b) 1 280 000 rf
(a) ]- (c) $7.80

(a) -l lbr i6
(e) 18 cm

(b) 2.5 km':. 10 cm'?

-5 .-l,=)7,r-1ta

(a) 100 (b) l{= R:r=3
(s) 32 cm (b) 187 500 ha

(a) A,aDo O) AcoB
(c) A.4rC

Chapter 4

(a) 15ry (h) ;
(c) rt id) 2ri

G) + c) t.r
, 2ri'rgl; {h) - 

-
rit :-:4 (jl 2lrc

(k) 3.$' 0)

(m)5.*' (n)

tQ ----t-

-4b"c"

t
a,b

3.

_. l

ttt 10 b

rci ; ror 7

(f) ;

lc)._r: (h) ;
tr '- rJ' T

. 2r+ I f +3trJ 

- 
tm) 

--. 5 ,, 2a 5(n, 1, ,1 (o, t;;l
. t+ h ... l-4a
tpr ;;;; (q) r+3,
.. r+J .. 21 3t(r,r t (3) 3'

Za+birl 
- 

tu) 
-

(vl L-

(w, - -5.
lor'a' -.. 9r'.'(4, 

- 

(o.) - --

1"1 li 14 3{:
2x'
.', l5aDr'r

{€l --t

It'd - cn'u'
€) 

- 
(n, ---t-

5"'r 1r(i) b (, srt

(k) 

-rl) 
=



4. (a) 3, (1')

G) o.r, (d)

ter ::lr rtr

1gy Llll 6,y

(i) ,.*r- ()

7.

6.

0)

(c)

(e)

(e)

111

2 (b)

3a (d)

znn (f)

124b (b)

24ab. (d)

r84bc (r)

t0

o gll

(k) 
15"

l2
l3r 33

3o

5rr
I

(f)

e. (a)

(c)

8p
q

a)'

ntl
8

2pqsx

nb

;,

D

T2

n

D

t1

lr.

(c) + G)

(D

(t)

(b)E.

(d)

{€)

'' t6

L
a+2c

2) +5r
3r

10. (a) (3,+rXt +3)

2(b),+,

.. 2

-^. Icr i;
,-, l(r+l)

2(r-r)(r+21

(i) 2(r + 2)

',, 2\') 
-7

('n) a-

(r - 2)(I - 3Xr+ 3)

;r

G 3r)C'+,
r(3r + 8)

1p,

(q)

11. rat 5i o) r:
(c) s (d) 5:

G)i+ 6) i
lel j G) 25

o

(u)-----
(,+rxr+l)(, s)

6) 241(')3;

lxr -t
(ln) 2 (tr) 1

(s) 4

rur t1

{a) I or7
(b) I or -3
(c) 2s or -12
(d) 5or t

(f) lorl
G)l
(h) 2

(i) 2or 3t
(Dl
(k) 0or2
Q, 2ot2
(4, I ll

'' 21

rt -lo

,..1tol r;

_._8

o)*
(") ;
(t) -r015

12.

11. (bJ 11

(dg

tft 2-L

{hl 1:

c)i
(e) -1

(8) r+

o7;
(k) - 0.)

(.) I i (p)

(q) 30 or 20

(s) 21 (t)

_ .l

60 or -48

2

,\tr, .tr l/.rD!s -Mnr&, rdra \ Ll rft /,,,1 l



(h) a=p 5k

rn, a- ''l*

(q)a=3

(t) a=

15. {ar a= '-'+(

c) "= 3
(d) a = 7r)

,.. th(sb + c)
\e) a= 

-

tgr 4= _-

ft) a= -l-
{i) a=

(j) d= i(7+5,)

@ a= !:;9

0, a= 7;+1y

(n)d=-

G) "=;
(s, a = -l;

16,

tnr4= r-'r

rD)a= t, ]-

(c) b=;

\e) p- i; i

b-rb

G)"f= lL
(l) r= -l:;

(n) i=

(p)r=

(rr)=--ffi

(u)D=-

G) y=

(i) /-

r7. (^) x=

9

24

(t) k=;

63

(r)

-. /;,r r5r

(€) fkb

G) x=a
to "-'i.!* r
('),=1#
(j) i = {,:j4

a

4x|d

,€"= !H
(1) r=t

r$. (a) ) =

(c) s=

5vB

36 y6

,^ . q.-pq

2t. 20.25 22.

23. 62.63 24.

2s. $28 26,

2:t, 9r.93.95 24,

12,21

9

20,22,24

$102 000

2loJ29.

31.

30.

:2. :] t'

33. $8

34. (a)

(b)

1l
1612
!
t5



35. 56

37. :15 km

39. 48

41, 3h36min
43. 15ln/h

Chapter 5

r. (5,2)

3. (6. 5)

s. (6. 1)

7, \3.2J

9. (4, l)

11. l"t'rJ
13. (6. -3)

rs. l+. ll
rz. lrl. ll
rs. ir. -rll
2r, (2. -1)

n.

29.

3t.

33.

43. (2, -3)

36, t8G,22B

38. 56

40. 5

42. 48 km

r8. (2, -l)

,0. (3;. 1+)

u li'')
24, (t .2, J5)
26. (2,4)

24. Q,4)

2. (1,2)
4. (t,2)
6. (0.4)

8. (2.5)

10 l; ;J
,, rl l)'- l4 2J

14. (1. -2)

t6- t: -r1l

(9. 3)

r1 1)

/ I 2l
t-t'-al
ri t)
/,2 3)

(1,3)

(-1. -,1)

f,r ,r)\.-l -2,1

t,? r1l
\- 3' -5./

38.

40.

a.

(3, 12)

(3.2,4.s)

(2. s)

I {L ,rll -2 -81

f, -1 ,-L)
l- r' - r.l
(2 ,2\
la' 'a l
16 5l(r'irl
| 6 3./

(10. 10)

(15. 6)

39.

41.

48. (-1.6)

s0. ( 1,2)

52. (4.2)

s4. (4..r)

" [j'-'j)
r. (';.'+J
49. ( l, 8)

sr. (12, 4)

s3. (1.4)

55. (10.5. -3) s6.

(-4,-3) 58.

(2, 1) 60.

(35, 28) 62.

a=-3.b=1
21,8 66.

; 68.

16.39

32 krvht .10 kmrh

240 kn 72, t7,6

59.

61.

63.

69,

70.

71.

96. 2:l m

98. 36

r00. .18

97. 21 m

99. 5 nts, 3 nr./s

r"1 1)
\'r' t )
(5, 2)

(10, -,1)
2.. I

52.5'

33
4,s

--1,''.] 74. $23, $6

75. $12. $5 76. 30,15

77, $25.20 78. $22.40

79. $5.80 80, 13,12

81. 25C,30C 82. 300,2.1O

E3. $80. $60 84. 10yn
85. 16 yB, 50 ys
E6. 32 ys E7. 42 yrs. 14 )s
88. 16 yrs 89. 8y6
90. 252 m2, 66 m

91. 391 m'?, 80 m

92. Z2O n1,64 n
93. 867 rf, 136 m

94.30m 95.32.4 m

Chapter 6

r. (a) 13.7 Or) 5.24

(c) 16.7 (d) 16.6

\e) 24.7 (f) 20.8

(g) 7.94 (h) 45.6

2, la) t3,17.2 (b) 1{).21

(c) 11.2,2l.l
(d) 12.0. r8.4

(e) 7.55.9.06

(t) 4.11,22.7

3. 18.4 cm 4. 72 cm'

5. 62.2 cn 6. 26.46 cm

7. 5l hm 8. 8.94 cm

9. 6.93 cm:27.7 cd:

10. 278 km 11. 3.30 m

12. 9.66 cm 13. 13 cm,4 cfr

14. 1.1.1m 15. 35.8 km

16. r = 29.28 l7. 30.,11 cm

18,22Ann 19. 120 cm:

20. 4O.0 cm

2r. (a) 15.2cm (b) l7.2cm

22. (a) 8.89 cm (b) 12.86 cm

{c) 116.9 cn'r

23. 31.2cm 24. 650 cm:

25. x=9.04 26. x = 11.36

27. r = 4.80 28. x=6

Te.m II Revision Test

r. (a) (8J + l)(3r- 2)

(b) (8a - srxsa + 5r- 1)

2. (a) 3 (b) 7 or-3

^ 5!2p qt _|r, la, /= 

-i 

/;
(b)r=3,J=5

4. 1"1 1J3 ibr '1* r)
5 (r &)(, ')

ct bL

2!(v-315. ta) 3+r (b) 

-

= (b) 1or :
9 cm (b) 15.59 cn

r= h , 4

6. (a)

7, (a)

8. (a)

(b) (i) a; (ii) 31 1

9. (^) a + 129b =281
a+1296b=344

Crlo=ZOO.A=l

(c) (i) 6a1 newtois

(ii) 45 kn/h

r0. (a) 12 cn, 30 cml

@) 27

rr. (a) 12cm (b) 15cm

N.r' Sflllli]r\ MtlLrni \ l1)rkhr.I 2



Mid-Year Specimen Paper

1. 12 knth

2. (a)0or3 (b) lor t
3. (a) 5(r + 2)(r 2)

@) (a - b)(2c + .I)

4. 489

5. ,1.5 cn

7. ,=y!
8. 251; cm:

9. (a) 8I] - 3)'':

.. l8r+l2l

10. 17; ohms

11. 8.15 m

12. 42.2 ^
. (') -; rbr ]]:

14. LABD and LBCD

cD= lt
r5. (a) 15

_. - I ^ ^,tDt b= 1\f - zLl

16. l^J la+ b){a b)

(b) 7748

17. 80 cents, $1.50

2r+ 5rE -;-
19.21-r 91= O

20. t= 

-21, (s) l : 125 000

(b) 11.75 kn

22. (^) (d cX2! P)

O) l;or a

rr -l 24. aRUN

2s. (a) ti

!^"!

27.

24.

29.

(n) 25 chairs, 15 slools

(b) The lwo equalions rcPresenl

two pdall€l lines which do

tb) a=2,b=24
lc' ri) 50 (ii) -

Chapter 7

l. 2304 cml

3. 45 ml

2,

4.

5. 15 !: cm o.

7. 16 cm 8.

9. (a) 302 cn'
(b) 302 cml

10. (3) 1357 cnr
(b) 1018 cd

rr. (a) 43aa cn'
(b) 1629 cnrl

12, (a) 6033 cm'

(b) 3?70 cs:
13. (a) 58s cn'

(b) 2036 cr

360 cmr

10i n

,2

L4. 4;17 15, 9.36

16. 2.91 17, 2.90

lE. 6.4 19. 7.8

m. 5.3

21, 660 c#.ln6 cm'

22. (^) 1o (b) 370 cm:

23. 2.3 rd. 5 bags

24.72.66.n)
25. 81? cm'. 423 cnf

26. 8380 cnr, 1995 cmr

27. 59 373 !m', 7360 mm:

28. 1023 mr.,19l tP

29. 3.50 cm, 180 cDr

30. 7.00 Im. 1438 mn'
31. 10.5 m. 4852 mr

32. 3.00 m, lt3 mr

33. 17.5 cn,22 463 cmr

34. 2.0 cn. 50.6 cnr

35,

37.

3E.

39.

40.

41.

42,

44,

10.8 cm, 1465.7 cm'

2.5 m. 80-7 n'

r=6.3,V=5235
| -2.a,V - 46.1

r=10.6,V=24923
65 ks 43. $855

(a) 150.816 cml

(b) 20

(c) 823.68 cmr

(d) 16. No
(a) 16

(b) 10i8.008 cm1

?3 800 cmr, 11 g0 cml

(a) 103 cmr

tb) 52.4%

(a) 9.70 litres

(b) 15 kg

(a) 12 cn (b) 18cn
(c) 1240 cmr

581.28 cml

(a) 37.2 cmr.0.524 cmr

\b, 0.1%

93 692.6 cm'

45.

48.

49.

50.

51.

52.

54.

Chapter 8

1. 3,0, 3

2. (a) 5,7,9
(c) (t 4,6.4, 8.6

(ii\ 4. -2.2, 1

16. (b) 8

17. (b) 8

18. (b) 2r

19. r-0.)=2
20, r= i.l= I

23. I=0.5.)=l
24. r=0.5,1= 3

25. r=3.3.]=l
26, r=5,)=0-4

28. (0,0) 29. (0,0)



30. (0,5) 31.

32. (0, -4) 33.

34. (0, 4) 3s.

36. {0,0) 37,

3E. (0, 3) 39.

41, )=-tr+5
42. !--3a-4
a.]. v=lr :1
44, )=9r-l
45. J=4r+2.6

46. ')= 4' :

47, )= jr+ 8

4s. t= ?x 7

,r9. (0,2)

l

sr. 1:r=li+3.

,]

ta.!=;r 6.

16.!=:x 2

s2. 1:v=-1r.

l":)=;J+4.

,l

,l

,l

(0, 7)

('. N

t'. I
(0. -2)
(o. -2)

Chaprer 9

1. (a) 5.2,5, 10
(d) (0. l)

2. (a) 5. -3, -,{, 3
(d) (2. -4)

53. 1

ss. (a) (0. 3) tb) I = ;x :
56. (a) 15 unitsr (b) 4 units'1

(c) 9 units: (d) 20 units:

57. (a) They have equal gradielt but
different constants. The lires

(b) They have equal gradicn!
and sme constant. They ar€

20. (a) 11.5 (b) -4.39,2.39
2r. (a) A(-2,0). a(0, l2), c(2. 16).

D{6,0)
(b)r=2

22. la) Gr:!= f,G;r= r]-2
(b) q:r = r: 4,r = 0

(0, -4)
23. Cale I

24. (a) -1,-2 (b) x= 1.5

(c) 2

2s. (D)

26. {a) (4,0) (b) 5

(c) r= 2, (2,4) {d) 3, 1

Term III Revision Test

r. 12, 3)

(a) r= o.5 (b) 5.3

{c) 4

(d) 0.6 or-1.6
3. -10, -31. -26,2

(a) 5.5

(b) 3.9 or 2.6

(c.) 2.6 or 1.3

4. (a) (0 217.4 nr
(ii) 2.2 x l03cml

(b) 64.4 #

o. ra'-r,rt.Lt, r

(c) (i) r-o
(it 3.6

(iii) 2.8 or 2.8

7. (a) (i) 1754 cml

(iD $1165.68

{b) 8l
8. (a) 470 000 mm'

(b) 0.00031 ml
(c) 155 c'nr

9. (a) 8,4. 2

(b) (D 10.3

(ti) 2.1 ot -3.7
(iii) 1.8

Chapter 10

l. (a) {6.8. 10, 12. 14. 16, 18.20,
22j

3. (a) 8,9,5 (b) r- 3
(c) (3, 9), mdiftud

4. (r)a=1,r=-1,.=l
(c) (i) 0.7,:1.3 (ii) 2.8

s. (a) a= 4.r=5
(c) (t) 3.4

(ii:J -3.2,2.2
6. (a) t2.6, 32

(c) (i) 0.2,3.s
(ii) 0.8,4.1

7. (a) 0. 8. 9.0
(c) (i) -4.2

0i) -3.6, 1.6

(iio -4.r.2.1
(d) r--1,_9

a. G) d=4,b=10,c=4
(c) (i) 6.3,9, 3

(ii) 3.7. 2.7r 2-8, 1.8;

(d) y = -O.5, (-0.5, 10.3)

9. (a) 7, -2, -8. -5
(c) 8 (d) r.5,3

r0. (e) A( 2, 0), B(0, t). c(4,0)
(b) a = 1, (1, 9)

u. (a) (i) 0.3.2.1

(ii) 0.5.3: 1.5.2

(b) 2.1. 1.8

18. (a) -1.3,2.3 (b) 0.5

19. (a) 6.8 O) 1.61,5.61

I.h !,1/.rl{^ Ildll.,'!r.., ll,rilr.,1 l



(b) {1,.1.6.8.9, 10, 12. 14}

(d) {Saturda}, Sunday}

(.) {2,3, s.7}
(I) {Jdudy, June, July}

2. (a) r (b) F (c) r
(d) F (e) F (l) F

3. (a) T {b) F (c) F
(d) F (e) r (r) r
€)F (h)r

4. (a) r (b) r (c) r
(d) F (e) F (f) r
G)r (h)r (i) F
(i) F

s. (a)r O)r (c)F
(d) r (e) r (r) F
(9r (h)F

6. (a) {7. 11. 13. 19,23.29.31, 37.

41j

{b) {19.23.29}
{c) {2. 3. 5. 7. il, 13, 17, 19.

23. 29, 43, 47\
(d) {2,3, s,7. , 13, 17,31,

31 , 1l , 43, 47j
7. \a) (i) 2 (i a

(b) 12, 14, 15. 16.20.22

E. (a) $: 3.5<x<6)
{b){x: 5<r< 2o!

1.5 < r< l0l
(c) ft: 3.5 <r< 6)

9. (a) {2,4,6, 8}
(b) {2, 4, 6, 8}

r0. (a) {3}
(b) {21, 24. 27. 30. 33. 36. 39.

42,.15.48]

lL A = {1. 3. 4, 5,6. 8. l2}
12. (a) square or .hoftbus

(b) rectangle or pdallelogrm

13. (a) {25}
(b) {15,25,35}
(c) {13. 15. 16. 17. i9.21,

23. 25. 2',7 . 29. 31. 33. 35,

36. 37. 39]

14, (a) {r | 1< r < r0}
(b) {r:-l <r < 8}
(c) {r: I <1<a}
(d) {r:-t<a}

ls. (a) 6 (b) 15 (c) 4

16. j| = {0. 5. 10. 15. 20},

c = {2. 3. 5,7, lt. 13. 17. t9}
r7. (a) (i) A = {5.6.7, E,9.10,11.

12, r3).
(it B = {2,5}

(b) {5} (c) 5

18. {a) q (b) = (c) E
(d) e (e) I (f) €
lge (b)=

19. (a) 8 (b) .
20. (e) {2,6.8, 10. 12}

(b) {1.9. 16}

(c) {3.5.7. 11, 13, 14, 15,

l7, ta.19.2Oj
(d) (0, r. 2, 3, 5. 6. 7. 8,9.

10, lr, 12. r3, 14,15,16,

17,18,19.20)

21. (a) 5

(b) (i) {5.7} (ii) {3, e}

22. {(2.5). (3.5)}
23. \aJ O |b, d, e.l\

(it) \a, c, d.f, s\
(b) (D 3 (it 5

24. (a) (D A={2.3,5,7. ll. 13,

17, 19],

(it c = {1. 2. 3,4, 6, 12}

26.

27.

24.

29,

31.

(b) 13,6
(a) A (b) o
(^) A=R

(c) E

(a) {J:24 <j<32]
(b){}:21<r<36}
(a) {5, 6, i0, 15,20}
(b) {5}
(a) {6,8. 10, 12, 13. 14. 15

16, 18.2r)
(b) 2

(r) {2,4, 8, 10, 14}

(b) 3

(a) r'r = {3. 4. 5. .... 9},

a = {2. 3.4, .... 10. 11},

c = {3. 4. 5, .... t7. 18}

(b) (i) r0 (i0 r7

(a) B (b) 8'
(a) (i) {36.81}

(ii) {21.51. 81}

(b) 1

33.

34. (a) {s,7. ll} (b) 3

3s. (a) 6 (b) 2 (c) 1

(d) 13 (e) 0 (f) 7

36. (a) P @) a
3?. (a) d (b) I
38. (a) {1, 2. 1.4, 6}

(b) {r, 2. l, 6}
(c) {1,3}

39. (a) equiiateral trian8le

(c) square orrectangle

41. d=A,b = 10,

a. G) 1e.2)j
(b) (2.4))

rc) ll r;, 2: lli -

ChaptE 11

r. (a) 35

(c) e

2. (a) 40
(c) 25

3, (a) 30

(b) 8.,{3

@) fl+E
(b) 105.?5

@t 461Ea

(c) 2 (d) 2.9

(a) (i) l-8m (ii) l.8m
(iii) 1.8 m

(b) 2.6 m

13. 12.5. 1l

2t.3,20.20

13.9, 13.9. 12.6

9.391.9.4, 8.1

17. t5
(a) al (b) a5 (c) a0

28

(c) 65.15 seconds

52

{a)tr=10.}=6
{b) r= 8,3.3
(a) s00 (b) 

rcn
(.J 2.0s,2, t

6,

1,

E.

9.

10.

11.

tz,
13.

14.

15.

16.



0 2 5

,7
9 7 2

(b) 1, 1, r.6

18. ($) 5,2 (b) 12.5

19, (n) 3 (b) 2

(c) 2.3

20. (a) (0 I (lt) 3

(b) 1

21. 32, 37, 42. 47, 52, 5'7t 43 nm
22^ (a) 45 (b) 56.75

23. 72.625 kg

U. 44.35 kB

25. (a) Engtish 60, Chin€se 67

(b) English 62. Chinese 66

(c) Jobn did t€tter and scored
above avenge jn English.

2n. 6) 49

(b) Oct 26, Dec 37

(c) oct 23.4, D@ 34.r

(d) More emersency calls in De,
therc @ o@ thd 30 c€lls
per day in 20 days @mpded
to ody 10 days in Oct.

27. (b) Bmnd X (c) Brand I
(d) Bmnd X is better, they last

28. (s) 56 (b) 40.3 kg

(c) 60.3 ks (d) 46.4%

29. (a) 23 (b) 7

(c) 2.7o

3,0. (a) 7cn (b) gcn
(c) s0%

3r, (a) 29 (b) 20 nin
(c) s8.6%

(d) 8,2,0. 6, 5

32. (^) 7,4.4,3,1
(b) dot diagram

(c) o,2,2.2

Chaptff 12

r. rar I o' I
lt 5)

rd] {d, l

(") ;
k)+

(a) (i)

c);
(d) 

ri

-... 53t
o)o ; 0r) +

{, (a)(t * (D *
Or {il -1 ([) :

5. {HH. T]T, TH, TT)

(.)i o);
6. (.)o * (iD +

(iiD + cv) ;
o)o ; Gr) +

(tlt)*ce*
7. (")i o)+

e (a)+ o)+
(d); (e) ;

,...- 2

-._.. 3 _... 4rDr tr, 10 I|rJ i
,...- 7onl ii

(c) 1

G)=

e. (s)(D + cD *

10. (") ; (b) I
11.(")i o)+ c);
12. (s) 14

o)o * (") ;
GD; o") X
(") * ("i) 

5oq

13. (a) (D i+ oD +

Gr)*c')*

(b) (t I (ii, 0 (iiO 4
19. (a) r= 15

(b)o ; (iD 
1

r{(")+ o)* G);

rs. (a)r=2? (}) *
16. (a:) i o) #

k)# (d)+

17. jj r 50 bags

rE. (a):=48

(b) (D , (ir) o (iD i*
,o.c)* (b)* c)*
21. t =20

n. x=mtI
n. x=1O

24. (^:) $ + 0\ I

,r. {u) n1 o) j3

G) ,,4 (d) o

N<ul (b) l
@J -1 (oo

(e):

2E. fs) ; (h) ;
.. 4 _.. l0tc, ; (o) -

Term M€visiotr Test

r. (s) {11, 13, 1?, 19, 23,29}
(b) {15}
(c) {6, 9, 12, 15, 18. 21. 24,

n\

27. (n\ i (b) *
(")+ (o+

Ner Srttab\s i,tethen&tits tya&book 2



2. (^) 11.2.3,4,6,8. t2j
o) {1,2. 4, 6, 12}

(c) 3

(d) 3

4. ia) ; (b) 9
6 G) ,f

G) 3:5. (a) 4+ (b) 4

8p + l5q6, (a) /= np+&)-
(b) 2x::y(r+3))(r-3J)

\c, ), d_a

7,

8.

9.

10.

11.

t2.

13. (a) 7

14. (r) 80

(b)

(b)

(c) 12. 11,1i.1

168.3 cm

(a) 30 min (b)

(r) (i) 148 (ii)

(b) (i) 2 (ri)

(a) 33 nin O)
(a) 57 (b)

(c) 6.3 ks (d)

19,29

2.96

3

13,l3
23 mi.
3.0 kg

36.8%

5.61

$5200

End-of-Year Specimen Paper

r. (a) (a + b)(a - b)

{b) 160

2. 32

3. (a) (4.0) (b) r = 2

(c') y= 4,x=2
4. (a) 4cm O) l0cm

- 3+5)

6. 13: cm

7.3

9. (a) A,4,BC ald A, rt
(b) 18;

10. t;
11. 52 cm

12. (a) (D {i}
(ii) {a,e,i.o, t,z\

(b) (D 2 (n) 4
13. 64

(c) I14. (') roa (])) +

ls. ra) ; (b) :
_. I .-. t1(c, s td, 

ao

16. (a) 30 (b) 105

17. (2r+ r)']= (zr): + (r- l)'?

(a) 6 (b) 30 cm'

19. 62

20. (a) 265.94 cm?

(b) 407.7? cm'

21. 9 a5 cn

n. \a) f +J|=br+64
(b) 8

23. 5, 5, 3, -4
(a) 6.r (b) 3.9

(c) 0.9 or 3.4

24. (a) 360 cm': (b) 400 cnr
25. (a) (i) 2 (ii) 3

(b) 3.4

26. (^) 3ooa+ b =2550.
700a+D=3150

.. L ^,^^|o,a=|)'n=z|w

(c) $12

(d) 500
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