Solutions to short-answer questions

a AGAE = HAF (SAS)
AEBH = FDG (SAS)
~.GE=FHand GF = EH
.. GEH Fis a parallelogram
ZB+ /A = 180" (co-interior angles)

ZBEH = (90° — %B] (ABEH is isosceles)

ZAEG = (90° — %A]; (AAEG is isosceles)

S ZGAE = 90°
..GEHFis arectangle

b 16
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The converse of Pythagoras' theorem gives the result.

3 Thediagonals of a rhombus bisect each other at right angles.
Therefore if  cm is the length of each side of the rhombus

z=+9+25=1+34
4a z="Tcm, y="Tcm, a=45", 8=40°
b a=125° =275
¢ 0=052° a=152° B=~65° v=063°
5 8m
6 a APAQ = AQBO (RHS)
b Use Pythagoras' theorem: APQR = AORQ (SSS)

7 a




Both triangles share a common angle X.

/XPQ = /XYZ
/XQP = /XYZ

(alternate angles on parallel lines) ..

b, XQ_ 2P

XZ XY
XQ_24_2
30 36 3
XQ =20cm
b QZ=X7Z-XQ
QZ=30-20
=10 cm

¢ XP:PY=24:12=2:1
PQ:YZ=2:3

8 a Ratioofareas ABC : DEF
=125:45
=25:9
AB:DE=5:3
DE =3 cm

b AC:DF=5:3

1
> W33
_21_ 210
3 23
10 BC = 5( 3-4- 5 triangle)
SoYB=25
ABAC ~ ABYX
Xy _cA
YB AB
XY 3
2.5 4
3 15
11 The triangles are similar (AAA).
z-T7 3
T 4
4r — 28 =21
4z = 49
x=12.25

If the two sloping lines were extended to form a triangle, then the left side of the top triangle would be given

AXPQ ~ AXY Z (AAA)

W



by:

T 7.2
r+88 264
72 3
T 264 11
11z = 3z + 264
8z = 26.4
=233
Now compare the top two triangles:
y 55 5
72 33 3
5x 7.2
v=73
=12

13a  Volume of block = 64 cm®
8 parts = 64 cm?®
1 part = 8 cm®
5 parts = 40 cm®
3 parts = 24 cm?®

8
Mass of X = 40 x g:ﬁdg

Mass of ¥ = 24 x %:32g
Total mass — 96 g
b X:Y—=64:32=2:1(bymass)

¢ Volume (ecm®) : mass (g)
= 64 : 96
=2:3
= 1000 : 1500
Volume of 1500 g block is 1000 cm?®.

d /1000 = 10 cm = 100 mm

14a Consider ABMA and APAD.
/B = /P =90°
/BAM = /PDA
=90° — /PAD
/BMA = /PAD
=90° - /BAM
ABMA ~ APAD (AAA)

b BM=30cm
AM = 50 cm (3--4--5 triangle)
Comparing corresponding sides AM and AD:
AM : AD=50:60=5:6

Ratio of areas = 52 : 62
= 25:36



PD AD
C _— =

BA MA

PD 60 6

40 50 5

PD: 5)(540 24801]1

15a The same units (cm) must be used to compare these quantities.
200:30=20:3

b A ~20% 400
360 32 9
A:4—guxsﬁo

— 16000 cm? = 1.6 m?

. vV 20° 8000
1000 g3 27

V= 8000 x 1000
27

8000000 4
= ——— CIn

27
8 4
o7 ™
16a  Ratio of radii = 101 : 100 = 1.01 : 1
Ratio of areas = 1.01%2 : 1
=1.0201:1
=102.01: 100

Percentage increase — 2.01% ~ 2%

b Ratio of volumes = 1.01° : 1
=1.030301:1
= 103.0301 : 100

Percentage increase = 3%

XY AX
1?3 _— =
BC AB
_3_1
9 3
b AY  AX
AC AB
_3_1
9 3
c cy 2
AC 3
g YZ_o¥
AD AC
_ 2
3
o EI.IEEI.AXY_12
area ABC 32



19a

area CY 7 B 92

area ACD 3_2
_ 4
9

A B

Consider AAOB and ACOD

/AOB = /ZC0OD

(vertically opposite angles)

/ABO = ZCDO

(alternate angles on parallel lines) /OAB = Z/0CD
(alternate angles on parallel lines)

AAOB ~ ACOD (AAA)

co _cp
AO  AB
3

CO =3A0
CO + AO = 4A0

AC =$A0

1
AO:EAC
A
P
¢ ¥

B X (&4
PQ YQ
AB XB

(corresponding sides of similar triangles)
/B =/Q
(corresponding angles of similar triangles)
- AABX ~ APQY (PAP)
AX _ 4B
PY  PQ
(similar triangles proven above)
AB _ BC
PQ QR
( ABC and PQR are similar)
AX BC

PY QR



Solutions to multiple-choice questions

1 C 3z + 66 = 180
3r =114
T = 38

2 B 2r + 270 = 540
2x =270
r =135

4 B BC =10 by Pythagoras' theorem
Use similar triangles
ABAD ~ ABCA

AD _CA
AB  BC
24
AD:?
5 A
T 3
& b =3
$_3x7
5
21
5

7 B 100 parts = 400 kg
One part = 4 kg
85 parts = 85 x 4

= 340 kg (copper)
.. Q
8 D Cost of one article is 7
Cost of R articles = % x R
_ QR
P
9 C 100parts=3.2m
1 part = ﬂ
PAT® = J00

=0032m=32cm

10 B 75 parts — 9 seconds

3
1 part = = 2 seconds

3
100 parts = — x 100
parts = - X

= 12 seconds

11 D 10 parts =50
One part =5
Largest part is 6 parts — 30

12 C Ratiooflengths =10:30=1:3
Ratio of volumes = 1° : 33
=1:27



13 E Ratiooflengths =4:5
Ratio of volumes = 43 : 5°

=64:125
wg XY 12 6
3 10 5
Xy — 6 x3
5
= 3.6 cm
, 2
15 E XY'= EXY
Area of triangle XY 'Z’
4
=3 area of triangle XY Z
= E x 60 = @ cm?
9 3

Solutions to extended-response questions

1Ta ADAC and AEBC share a common angle ZACE and each has a right angle. Hence AEBC is similar to

ADAC.
h Y . . - . .
b 5 =7+ ” because corresponding side lengths of similar triangles have the same ratio.

¢ Using similar triangles AFAC and AEAB (which share a common angle /EAB and have a right angle),

h Y
q z+ty
g E+E:h(l+l)andﬁ+ﬁz y @
p q q T+y THY
_T*Tty
-2ty

e Whenp=4andg=>5,

1 1
"(1+3)=1
5 4

9
“h=1
20
_20
9

h
2 a AFisparallel to BC and AB is parallel to CF
Hence ABCFis a rhombus and the length of CF'is 1 unit.

b EF=CE-CF
= d — 1, as required.

¢ AACF and ADEF have vertically opposite angles which are equal and they are both isosceles.
Hence AACF and ADEF are similar.



P
| |
z
1 C
d
a_ 1
1 d-1
dd—-1)=1
d* —d=
d?—d—1=

e Using the general quadratic formula,
p 1+,/(-1)2-4x1x(-1)

2x1
_1:t1/1—|—4
o 2
1+4/5
2
1 5
= +”/_,asd:>0
2
3 |IfDFE || ABthen ACDE is similar to AABC
CD _CE
AC  BC
r—3 _ 4
32— 19+z—-3 z-4+4
x—3 _E
4z — 22 &z

z(x —3) = 4(4z — 22)
- 22— 3z =16z — 88
z2 — 192 + 88 =10
(x—11)(x—8) =0
r=11or 8

4 a ABDRand ACDS share a common angle ZCDS and each has a right angle. Hence ABDR and ACDS are
similar.
ABDT and ABCS share a common angle ZCBS and each has a right angle. Hence ABDT and ABCS are
similar.

ARSB and ADST are similar as /RSB = / TSD (vertically opposite) and ZRBS = /STD (alternate angles).

, CS_BC
DT BD
Li__P

y p+gq

. ©s_op

BR BD
< q

$:P+q



z 1 1 z oz p p
—+-—=z2{-+—-|and -4+ - = — + ——
Y (37 y) p+q p+gq
_ Pt
p+q
=1

1 1 1 )
— + — = —, asrequired.
r Yy =z
QC PB
AQ AP
6 PB
27 3
.. 3x3=PB
PE=9cm

PB  BR
AP~ PQ
9 BR
3 4
3x4=BR

BR=12cm

area AAPQ 17

area AABC 4_3
1

16
area ABPR 92

area AABC 192
81

144
9

16

area ANABC = 9 x area AAPQ
= 16a
Hence area of AABC is 16a cm?2.

1
area ACPQ = 2 (area AABC — area AAP(Q — area ABPR)

1 9 x 16a
:E(lﬁa—a— 16 )

1
= —x6
5 X ba

= 3a

Hence area of ACPQ is 3a cm?.



area NADE l
area AABC 9
1

32‘
AD  AE
AB  AC
B 1
-3
1
AD = —AB
3
= é x 6
=2
AFE = lAC
-3
= l x9=3
3
7 The length of BC should be given as 40,/10 metres.
c
40\;’“1 m
120 m
; _ " [
A «— Tm 5 ) D B

— 130m —

area NAEF = %area MNABC

= % (area AACD + area ABCD)

- % (%1.;’1502 —120%(120) + %\/(:mm )2 — 1202(120))

1(1 1
-3 (5(90}(120) + 5[40)(120))

1
= 5(5400 + 2400)

= 3900
area NAEFF B 3900

area AACD 5400




Area of a triangular face

h? =

h2
k2 — 152
4
4k — p?
4k? — 2bk — b2
k

b | o =

1

— k2 _
~ Lok
2

— 2bk
=0

2b + 1/ 4b% 4 16b2

8
2b + /2002

8
b+ /Bb

4
b(1+ v/5)
4

b
3¢

¢

since k > 0

1445

since ¢ =

2



