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cyclic quadrilateral

Shape Diagram

Properties

Square

all sides have the same length
all angles are 90°

perimeter = 4x

area = x°

diagonal = v2x

diagonals perpendicularly bisect each other

vV WV ¥V vV VY

Rectangle

opposite sides have the same length
all angles are 90°

perimeter = 2(x + y)

area = xy

diagonal = \/m

diagonals have the same length

L A

diagonals bisect each other

Parallelogram

opposite sides have the same length
opposite angles are equal
perimeter = 2(x + v)

area = yh = yxsin #

vV vV V Vv V¥

diagonals bisect cach other

Triangle

perimeter = x + y + z
area = L x.h = L x.z.sin 6
y =
sin 6 sin e
tyvpes include isosceles, equilateral, scalene,
right-angled
o+ B8 + 6= 180°
> special right-angled triangles with sides
...... (36.9°,53.1°, 90°)
e 1.V3,2, ...... (30°, 60°, 90°)

v v vV Vv

e 1.1,vVZ ... (457, 45°, 90°)
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1. Trapezium

A trapezium is a quadrilateral which has one pair
of parallel sides.

The area of a trapezium = alft . anclogam | %(b @) Mypiangle

_ 1 1
= ah + sbh — sah

:%Gh | %bh = (“ +—b)h

2
half the sum of the lengths of the
parallel sides times the height.

-( Example 1 )

If a parallelogram has a base of 10 cm, xecm
and a trapezium of the same area
and height has a base of 14 cm.
find x, the length of the other
parallel side of the trapezium. 10 cm 14 cm

height

«—>
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POLYGONS

7N

triangle quadrilateral pentagon hexagon

’ f)Bp Lagon

2. Polygons

A polygon is a plane (2-dimensional) shape with straight edges.

Regular polygons are symmetrical, with a base triangle repeated in polygons with more than
4 sides. The interior angles of regular polygons are:

Triangle = 60°, Quadrilateral = 90°, Penltagon= 108°, Hexagon = 120°, Heptagon = 128.6°

POLYGONS
b L]
%o Y

qoo®
T20° i%
triangle quadrilateral pentagon hexagon heptagon

|go(s)36d 4.2~

2. Polygons
A polygon is a plane (2-dimensional) shape with straight edges.

Regular polygons are symmetrical, with a base triangle repeated in polygons with more than
4 sides. The interior angles of regular polygons are:

Triangle = 60°, Quadrilateral = 90°, Pentagon= 108°, Hexagon = 120°, Heptagon = 128.6°

We Can use the area of a ﬁabcl'—ahalﬁ.o{ ﬂiaua& Sechon
ko colculore the antive aga of & Lgudae polté(.?e»\.

L

P AN 2
b fau b ‘% 3 h= gfa.b
i + A= Gttt
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(Example 2 _)

The area of the regular pentagon shown here is 600 em?.
Calculate the length of one side, x, of the pentagon.

Pentagon Area A’ = (DD 32
1 Triangle Area A = bOD = A0 c',h,," s
5

Area Trianlgle ,} E-L{ih:)'? = |20
A: J' QL S\vpc s
=

R*= 21200 = 2513%
Sln T2

L= 159
p-t ab spuc «,L), Ug'o')x InSY =120

X = \ro(2) = 18} un
(15-) SinS%
Exercise 6.1
1. A parallelogram is drawn inside a rectangle [T

as shown.
Using the measurements given, find
(i) the fraction, in terms of a, of the rectangle’s
area that is taken up by the parallelogram
(ii) the value of @ required so that the area of
the parallelogram = % the arca of the rectangle.

ax 2x

D rectangle | Tofat area = (ax+2x)(ax) = Ix* (a+2)
#A=L%

Parallelogram PNJC-J:UML olea = (a)( )(9)() = 2x* (o)
#r=8%h
FraCﬁDh = Parallelogram area _ ,@f: @) — a

Total area Wﬁ) Z:z

(i)

Parallelogram area  _ a - ¢
Total area
a+2 S

> Sa= 4a t3
a=9
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2. Calculate, in terms of x,

(i) the area of the darker section of the

rectangle

(ii) the area of the lighter section of the

rectangle

(iii) “the ratio of these areas.”

PMd!elo?mh
A= gl

fodto.
ﬁﬁLf

RfrTw

3.

Sketh

he- 13
makeS ho Sepse
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A, = Dx () =ux®
A, = 2x(3x) = bX*

Dhgy stctioy) =
A—s Cx (2X>

LIGHT SETLop) =

\!
1
e
v

A
Fa)
N
o
Y
T
%
'nl

Dfry : LiGyT
RN

Aren =51 Ov\z

«——h+Son. —

2

3 oy = W2+ G
h* +Sh-loy =D
(h+13)h —8) =0
1/\7"3 oR 80,‘

= Lue/{?l«&
base

Cirm

9
8+5 =

AU

I3 cnn

If the height of a triangle is 5 cm less than the length of its base, and if the area of the
triangle is 52 ¢cm?, find the length of the base and also the height of the triangle.
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4. Given that the hypotenuse of a right-angled triangle is 41 cm, and the sum of the sides of
the triangle is 49 cm, find the lengths of the other two sides.

f’U‘H.Aaoras ac+b* = 4)*
4 at+br =18 O

Solve ax b =49
b 2 a=044-b @

&0 U49-b)* + 6% = 168

2401 — 98 b+ b*+b™= 67|
F20 —9Qb +2 b2 =0
b* =490 + 360 =0

(b —a)(b - 40)=0
2b=9 e 4o

2 a=49-9=4%0 ok a=4740=9

> Other SidoS zre Gen. amol 4Ocn.

5. A rectangular wooden frame is built to lay a concrete foundation for a patio.
To support the frame while the concrete is being poured, steel cables are fixed
diagonally across the rectangle and protrude out of the frame by 50 cm.
If the perimeter of the frame is 14 m, and the length of the frame is one metre longer
than its width, find the length of steel cable required.

J X+

‘)D-'Sb. Pf— (4

oW Y

steel cable .
0-Sm

0= 2(L®) > 2(x+@+)) = 14
IX+| =F

IX =6

X = 3m

Dl'aaonwt < Spn

¢k Cable = S + 0:C+0+S = bn
2 cables = 2(6) = |2n
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6. In a scalene triangle, the smallest angle is two thirds the size of the middle angle, and
the middle angle is three sevenths the size of the largest angle. Find the measure of all
three angles.

Jot middle. auegls = B
Lok lAfT- aw)tn.=°4

R0 i Tiangle O+326 + 2p

76 = [gD°
3 2
%3 2D 3B +ID+20 = 5S¢0
120 =54¢0°

O=&40/12. = U5®

Middle =| 45°
Small = | (24 Y US) =30
Lotge =| (F/3)(45) = (05°

7. E is the midpoint of [DC]. A D
Draw the image of the trapezium ABCD rotated
by 180° about the point E.
(i) What shape is made by the image and the E

original trapezium?

(1i) What is the area of this composite shape?

(iii) Explain how this proves the formula for B C
the area of a trapezium.

Rotaion h N

Q qu.luoam
Compolte D | Afea = (\&:I+\A\>l)h

Yogaiun (1) | Area = 5 (tohposte Shape) = (Bel+ o) h

&
Which s Ha formda
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8. Three times the width of a certain rectangle exceeds twice its length by 3 cm, and four
times its length is 12cm more than its perimeter.
Find the dimensions of the rectangle.

lot W=irdth
L= dangih | it

L

Longtin

W= 943 O

p= 2(L1w) UL = P+i2

Y= 2(L+) +1n
2= L+t +6
L=+t D

Solve @—)(D 3w = 2_(Q+‘,)+'S

30 = aw + (243

W= 1S om

L= IS+b S | dehenpigm

9. Peter has three narrow rods of lengths p, g, and r,
where |[p| = |g| = |r|.

He wants to make a trapezium shape with two P T
right angles as shown. The dotted line completes a1
the trapezium. [
Draw the three possible arrangements of rods.
Given the inequality above, find which arrangement has the greatest area.
(Note: if a = b, then ac = bec, given ¢ = 0)
arrangement 1 arrangement 2 arrangement 3
0 r | [¢] |
_E‘qmw - (@a+b) L ¢ ¥
QYea p 9 r
q,
freas | A= Pt)r A= (t9)p  A=(tr)g
2> 2 2
A= pr+or = pr A= pg+r
= prter A= pripg patry
2 2 2

Sinca pov
5971

Sine $>4 > Pt >petre > Aok
5 provg * x

P Pr+ar < pr+pg > A <A,
2 >

Condusion © Az s gheatest
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10. A drawing of the cross-section of a skip is shown. 20 cm
The skip company wants to draw a line along the
side of the skip indicating half-full. [\ /
Using the dimensions given, find the Scm \ - X
(i) length of the line x and T hattrull
(ii) the height. y, of the line above the base. ]‘:

10cm

Volume relates directly cross sectional area.

Trageziem = (a+h).h e g = *
iy il full area (.29;——10) 120 ¢m

>| Half mea = 20/2 = GOow

Consider top and bottom -ﬂfea- bCS“-OM = (,0 +x)5 = 60

trapezium with equal areas 2
20 O©

| 2o
s (lo+X)y =120 3 Y= Tom
Area top = (224x)(3-y)=Le
2.

(Zo+x)(8-4) = 120
lbo ~20y + §X=XY = 120
—Zoy+g¥X - XY =40
2oy -¥X+xy=to @

The skip company wants to draw a line along the
side of the skip indicating half-full.
Using the dimensions given, find the 8cm ‘\

10. A drawing of the cross-section of a skip is shown. 20cm /

X

half-full /

10cm

(i) length of the line x and
(ii) the height. y, of the line above the base.

[— = —

Continued.-

Solve

O ,’20_12-3\-5&)( + X/12° \ =¢©
To4X \otX
2400 — o -EX* 4 | 20K = Yoot ko
_ng'l. = +Zooo
x*= 250 > x=05fo 2 |S-Fem,

= _‘_7_‘_0, - ~
1= Sge = Ho-8 =L o
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11. (i) The area of an equilateral triangle is 173 cm?®. Find the length of one side.

(i1) The length of one side of an equilateral triangle is 10.75 cm.

Find the perpendicular height of the triangle and hence find the arca of the triangle.
Verify your answer by using the triangle area formula %ab sin C.

D)
L side =% * X

A = L X% Ginbe
by
A=k absinC

73 = %X*§3

—

Llr
D xt= 133(4) ~ Yoo

X
X = J0D om

11. (i) The area of an equilateral triangle is 173 cm?. Find the length of one side.
(ii) The length of one side of an equilateral triangle is 10.75 cm.

Find the perpendicular height of the triangle and hence find the area of the triangle.
WVerify your answer by using the triangle area formula %ah sin C.

h= 1035 Smb0 ~ 4.3 o

A=8h A= (l0a5)a:31) =~ 50
> 2
Verify

A=kabsnC | A =4 (0-35)(1035)5in60" = 5oo

10
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12. Find the area of this figure in square metres,
correct to 3 decimal places.

espelteral Arianele
A= Jﬁalo SIhC

Total atea =
red’ahf'. - ‘h‘mn’&-

of radius 5 cm. Find

S5m

8.4m

A=$(,z-8)(2-2)$ihéo' < 3-2948 a2

Area = (54 — 33948 = 38 -tog nt

13. A regular hexagon is circumscribed by a circle A B
(1) the size of the angle EOD
(i1) the size of the angle ODE = 5& O c
(iii) the area of the hexagon ABCDEFA. ‘: : ;7
E D

O

1Secesles (i

G

A, EALSihC

(Leop] = 3ko/6 = 6o

|LoDE[ = [g0o—bo = Lo°
-

hcl(ar»\ has © gquilalmvt Higngles
h:x;?a‘ = é(%_)(’:' )(&) sin 60°

= 65 m?

March 21, 2013

11
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14. A composite design of polygons is shown.
(i) Find the sizes of the angles «, 3, 0
(ii) If the square has a side of 4 cm, find the
area of this composite shape correct to
one place of decimals.

0(;{"77"\«\ lh 06‘\770% (€ (@ —3bo

\°3° 135°

\l

K = 3bo - l'SS—ﬂD = 1387

H@\(Aéol,. A"?‘“ I Lu;ga;a.. = I?o(é)/%o

§ =2av
b

14. A composite design of polygons is shown.

(i) Find the sizes of the angles «, 3, #

(ii) If the square has a side of 4 cm, find the
area of this composite shape correct to
one place of decimals.

=

bes

+, ~35°

A=¢*

= |40°

)37 2Lo — 1o~ 90 =00

fanb?s = h /o

\l

\l

March 21, 2013

320

L\-, 2"’41.(;?‘5’ = ({.82

——

A= 2(4g) =482
fieee Dc‘b?oh =|b(492) =¥%12
tanbo =/

hz 24anbb = 213
6v° A/ 1(1&5)/1 251

ai,oh 2 25 (n) =245

Ttk = b +’H ¥4 2 154 car

12
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6cm
15. Using the measurements given, find the area

of this trapezium.

S5cm b Secm

— b— %

(f ld4cm

A =(odb )I/.
“ | — —- + = 3
( = (b+i1u) 2 30
2z
16. (i) Show that the area of AABD : ACBD = |AD|:|DC|. B

(ii) ABCD below is a trapezium. Prove that Area c = Area d.
(11i1) Hence show that the area of the
trapezium ABCD = Arcaa + Area b +2 vab.

A D C
A ~N B
7
Areca a
I Area d
D C

() Lot lwaut =l aS Shopn
AARD

A=% Gl

7~

Acp

el = fa2]: [>c)

13
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16. (i) Show that the area of AABD : ACBD = |AD|:|DC].

B
(ii) ABCD below is a trapezium. Prove that Area ¢ = Area d.
(111) Hence show that the arca of the
trapezium ABCD = Arcaa + Arca b +2 Vab.

Bt pouct of diagonal intersechon be 0.

[£#8D|= | LBD<) i
< Bnc|=)2Aev] olemae
| LA0B| = | LDoC|  (Ooppsite)

S | Aser & Swiliar b Apoc

3 [pe] - (2l
[col |A~|

S (fef[vs] = |Bollcy

V—‘AODl = 'L BD(’,\ Opposite

Area ¢ = HArea d
A=7asinC | 1ol Dol sin |Ltool = 18ollcol Sin lLRoc]

2 2 v~

14
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