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INSTRUCTIONS TO CANDIDATES
Section A (40 marks)

1. Answer all the questions in this section.
Calculators may not be used in this section.

Time: 45 minutes

2
3. All working must be clearly shown. Omission of essential working will result in loss of marks.
4. The marks for each question is shown in brackets [ ] at the end of each question.

1. Inthe diagram, triangle POR is congruent to triangle STR. PféQ =30°, QﬁR =720°, STR = 130°,

PR =112 cm and SO = 6.2 cm. Find the values of

(a) SRT,
(b) TR.

Test 3: Congruence and Similarity
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{(a) Are triangles ABC and POR similar?

® . 0
.85"
38°
5 c
P
(ii) A P
2.5cm 3.2cm
Jem dem ¢ N
: g 2cm R ’
B
24 cm C

(b) Figures D and E are similar, Find the value of x.

17.5em xrcm

Yem
1Z.6¢em

Answer (a) (1) coveveeerreeeeseeno [1]
(D)X= i, [2]

Test 3: Cangruence and Similarity



3 In the diagram, AB = 8 cm, BC =6 cm, DE =9 cm, CE =5 cm and BC is parallel to DE.
Find : ' B
(a) AC,
(b) BD. : 5
C
A 9 (:s
-
fs :é%
i
i
4 8 B D
Answer (@) AC = veeveereennnnn. em [2] i
(B) BD = oo vcevnevernenne € [2] e
il X
it .
-9&-1;,
4 (a) Inthe diagram, BC is patallel to DE. AB =4 cm, AD = 8 cm and AE = 6 cm. Calculate the ! ﬁ X
length of AC. ¥
ii"}
3
i |
|
(b) Triangle POR is similar to triangle STR, Given that % = %, find the length of RS. 1
S
P
T i
Answer (a) AC = ..eenne venneen €I [2] : .
(B) RS = eveorrrsverrnn, e cm (2] i
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5

In the diagram, AB is pai'a-llel to CD and EF. CG =3 c¢cm, EH = 5 cm and ABHE is a

patallelogram. Find the numerical value of

AG .

(a) Al . A N B
FH :
by ~——. :
() AB :
. G ;
C e D |
E
i
%

Answer (a) ... SPRTOTORRORI & |

(77 I rvee [2]

6 In the diagram, DAC = E§D, AC=12cm, CD =5 cm and DE = 4 cm.

(a) Name a triangle that is similar to triangle AFE.
(b) Name a triangle that is similar to triangle ACD.
(¢) Calculate the length of BE.

Answer (a) Triangle......... crrerrevenreenne [1]
(b) Triangle.........ooeunnnnnn.. [1]
{c) BE = ...... e .cm {2]
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a 7 Inthediagram, AB, CD and EF are parallel. AB= 11 cm, CD=8 cm, EF =20 cm and CG =6 cm.
Calculate :

(a) CE,
(b) BG.

E:JE.L"E s -». i

By
i

i
‘_ Al
% i
E i
cAH G j
E&} o i
: 54T |
1 : Answer (a}) CE =...cevvicirivinnnnnn cm [2] gﬁ‘ ¢
4 i
1 (B)BG = roovesriveiocriinnns cm [2] E;g |
b i 3
T alll
8 In the diagram, PQR = Q§R = 90°, R “a !
(a) Write down an angle which is equal to RPQ. Riins i
(b) Given that PR = 20 cm and OR = 12 cm, find the length of SR. i ’
Q i i
i i
il
Sk !
i ;}' ' i
: Vil
B 1
ot 1
b
] il
] F N (<) JO m
] I — om [2] gl
_ Atk
Sk i
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In the diagram, AD is parallel to CE and BC is parallel to DE. AFE and BFC are straight lines.
AB=3cm, BD =4 cm and FC = 6 cm.

{(a) Write down a triangle that is similar to triangle CEF.
(b) Calculate n
(i) BF,
(i) DE.

¥
Y

Answer {a) Triangle ..voveeevnno [1]

(b)) BF = .covuvree.. cm [2]

(ii) DE = ................cm [1]

Test 3: Congruence and Similarity




s. + 10 (a) In the diagram, QﬁR = Q§P, PR=14cm, PO =8 cmand OS=5cm."

(i) Name a pair of similar triangles,
; (ii) Write down oer as a fraction.
i O
(i) Find the length of PS. P
| 14 il
8 il
Q 5 s R - Ell i
; . il
il
B
I 0
: a3 :
Eé,ti%‘_
] () In the diagram, VXW = VZY, V¥ = 3 cm, VZ =9 cm and ZW = 2 cm. X gii, 4
(i) Name a pair of similar triangles. E%;? :
(i) Calculate the length of X, Al
B

ek

[ 1 S S o

Answer (@) (1) verenerrenserresssrirseiens [1) i
CT) I [1] . :
(1) PS = oo, cm [2] |
(B) (1) voveorrrerrneseresseaesianenns [1]
(if) XY = cm [2]

Test 3: Congruence and Similarity 31 g




INSTRUCTIONS TO CANDIDATES . 12
Section B (40 marks) Time: 45 minutes '

1. Answer all the questions in this section.

2. Calculators may be used in this section.

3. All working must be clearly shown. Omission of essential working will result in loss of marks.
4. The marks for each question is shown in brackets [ ]atthe end of each question.

11 In triangle ABC, XY is parallel to BC, BA is parallel to WY and XC meets WY at Z. BX = 4 cm,
BW =12 cm and WC = 6 cm.

(a) Name two triangles that are each similar to triangle CWZ.
(b) Using similar triangles, calculate
(H wz, A
(if) AX.
> Y e
:
B 2 W ¢ ¢
Answer {a}........ et cerveennns [2]
B WZ=.... veersaens CITE [2]
() AX = wcm [3]

32 Test 3: Congruence and Similarity
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cm,

12 (a) The diagram shows a quadnlateral PQRS with diagonals PR and QS intersecting at T.
" PT=QT, ST = RT, PS = QR and PQ is paralle] to SR.
(i) Name a triangle that is congruent to triangle PSQ.
(i) Name a triangle that is similar to triangle PTQ.
(iii) Given that PQ = 6 cm, PT = 4 cm and OS5 = 13 cm, find the length of SE.

P o

¥

(b) Three vertical poles A, B and C are shown in the diagram. The heights of poles A and B are
5 m and 7 m respectively. Pole A is 3 m from Pole B and 9 m from Pole C. The top of the
three poles are in a straight line. Find the height of Pole C.

C
B
A
s Answer (a) (i) Triangle ................ [1]
(i) Triangle ..cccovnenenn [1]
@i} SR =.rinieraanns cm [3]
(D) e m [4]

Test 3; Congruence and Similarity
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13 In the diagram, DG is parallel to BC and AB is parallel to GC. ADB, AHFC and DEFG are

14 (a
straight lines. DE = 9 cm, EF = 12 cm, FG = 15 ¢m and FC = 13.5 cm.
(@) () Name a triangle that is similar to triangle CFG.
(i) Calculate the length of AF,
(b) (i) Name a triangle that is similar to triangle HEF,
(i) Calculate the fength of HF.
- G :
15 ]
|
C 1
a

Answer (ap(i) Triangle............... eeee [1]

(i) AF =...oovvrcooe o [2]

34
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14 (a) The diagram shows a ladder, AB resting against the roof of the shed PORS at P. The t'op'of
the ladder, B reaches a height of 6.4 m on the wall of the house. The foot of the ladder, A is
3.5 m from the wall of the house. Given that PQ is 2.1 m, find the height of the shed.-

B

house

shed

(b) In the diagram, AB is parallel to CD and EC is parallel to BH. AFGD, EFC and BGH are
straight lines. Given that AE =7 em, EB=3 cm, BG =4 cm and FC = 6 cm, calculate
(i) EF, A
Gi) GH,
(iii) DH.

ARSWEE (1) coveeeieerisiieccniranncnnerconns m {4]

b (B) () EF = rererer cm [2]
Q1) GH = oo em [2]
(i) DH = +.ooroereen cm [2]
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15 Inthe diagram, AF, BC and DE afe parallel. ABD, ACE and DCF are straight lines. AD = 10 cm,

BC =3 cm and DE = § em.

(a) Write down a triangle that is similar to triangle ADE.

(b) Calcolate
i) BD,
(i) AF,

(c) Write down the numerical value of %

Answer (a) Triangle ......oveevvveon. (1]
(b) () BD = .................cmn [3]

(i} AF = ...cceonnen o [2]

€Y RN  §
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Total length of wire needed
= Circumference  Circumference

of smaller + of larger -
circle circle pleenee
of a eircle
=27r + 27, = 2nr where
= 27(1,396 x 107 + 7 = radius, -

27(4.188 % 10Y
= 2.64 % 107 em (correct to 3 sig. fig.)

12, (a) (@ Total monthly salary
= $735 000 million -
= $(7.35 x 10° x 10%
=$(7.35% 10°*9
= $(7.35 x 10"

(ii) Average monthly salary per worker
_ $(735 x 10Y)
2.8 x 10%
= $2625

(b) Volume of block
=(3 ><10"2)x(5x 10‘)x(8x10‘)

1 million = 1 000 000
=10

Use 107 x 107 = 10" *~

HIZXIO CHI 10001'[1 im i
1cm= L S T
: 100 g i
2
@A = [2H2
r

_ [2%625 x10°%.814 x 107
(391 x 1077)*

=~ 1.30 x 10" (correct to 3 sig. fig.)

13. (a) Diameter = 1 392 000
= 1.392 % 10° km

(b} Mass of Earth : Mass of Sun=1: #
5976 x 10% kg |
199x 10¥kg 7
199 x 10%
5976 x 10%
333 000 (correct to 3 sig, fig.)
< required rat10 =11 333 000.

h=

2

(c) In one hour, the moon travels 36 800 km., Gwen;

Distance travelled by the moon in one week

= 168 x 36 800

Iwcck 7days R
:618240{1 . *-7x24h'.
= 6.18 X 10° km (correct o SRS (TS

3 sig. fig.)

4. (@) 10°=2,10°=3,10°=5 Given-

10‘2a+b A
- » 2 Use 107" = 10"x10‘and_;
=107 % 10" + 10 10""_10’?4.10" -
= (10° % 10° = (107 “Use 10™ = (1077 ,:_
22x3

53
= 0.096
=9.6 %107

- Worked Solutions to Test Papers

(b) 8093.02= 8000 + 90 + 3 + %

=8XIP+9x10"+3x10°+ 2% 1072
=8XIP+9XI0°+ 3% 10" +2 % 10°
wx=ky=0andz=-2 |

(¢) () Breadth of rectangle

Area of rectangle .
532 %1075 m? = Length x Breadth
- =3 o :
28x 107 m Breadth = Area
=19x 107 m .+ Length
{ii) Perimeter of rectangle Perimeter of |
=2(28%107 +1.9% 107 rectangle ’
=94 %107 m =2 (Length +
Breadth) -
15, Speed of light = 3 x 10° km/s } Given
Speed of sound = 1.226 x 10°* kin/h
150 km . .
a) Time taken= 2220 . Distance
@ 3 % 10° ks Time = = peed
=5x10"*s

{b) In 1 hour, (3600 s) sound travels 1.226 » 10 km,

In 1 second, sound travels

- 1226 x 10° ‘F'h =60 min =
T 3600 =60%60%.
= 0.3406 T =3600s
= 3,41 x 107 km (correct to
3 sig. fig)
(¢) Time taken ~ Distance
150 km Tima.z “Speed
B m _Speed ‘of sound :
= 4,40 x 10*s (correct to =3.406 x 10™ kmfs.,

3 sig. fig)

.Test 3r Congruence and Similarity

() SRT= PR
= 30°

: :-Teggi;'hef_’s; Tip.:

PQR = ASTR (Gwen) :
-U ca matchmg dngram to match the correspondmg

ol ¢ ‘;;means,. is cpngruent o'
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{b) SR=PR=11.2 cm

OR =SR-S0
=112-62
=5

TR = QR =5 cm

Teacher's Tip
Congruent Triangles

1. Congruent triangles have exacily the same size and shape,

2. H two triangles are congruent, then
(a) “their corresponding angles are equal,
{b)- their corresponding sidés are equal.”

3. If AABC = APQR, then

=5, AR =PpQ,
B=0,  BC=0R, .
¢=R AC=PR ' ;
F; S g
B c
@O Q
A
A Z
85° 33
pe38 ST
AST° 85
A R P
C = [80° - 38° - 85°
_=57°
P =180° - 57° - 85°
= 38°
Since AABC and APQR have all their
corresponding angles equal to each other,
AABC and APQR ave similar,
Teacher's Tip: .
If two tnangles aré sum]ar, then the cmrespm !
- angles of the two Inangles must be equal
(ii} A P
3em 4 cm 2.5cm 3.2 cm
B 24em C g Zem R
AB _ 3 4o ' -fé‘abﬁér’sﬁTip
PG 25 o
CIF two triangles’ are
BC _ 24 12 smu[ar then the rati
orR ~ 2 ' : >
Ac 4
PR .
AB
PQ
" AABC is not similar to APQR,

Teacher's Tip

Similar Triangles

i, Similar triangles have the same shape but may vary
in size.

2. If iwo triangles are similar, then
{a) their corresponding angles are equal,
() their corresponding sides are in the same ratio.

3. K AARC is similar to APQR then

A=F

‘f}:QA’

=R

AB _ BC _ AC

QT OR T PR
A

P
R - & QAR
Xcm

’ E

)

I7.5¢em

9cm
12.6 cm
Since D and E are similar,
NE S Ratios of cbrrésponding,_
17.5 9 sides are equal..
xX= 126 x 7.5
9
= 24.5
E
5
C
9
6
A g B D

ABCSs ADE (corr Ls. BC /I DE)
CB AED (corr /_s, BC H DE),

Worked Solutions to Test Papers
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&

4. @

(&) AABCis similar to AADE,
AC _ BC  Ratiosof correspending sxdes

AE DE are equal.

A _ 6
AC +35 g7
3AC=2(AC+ 5)
3AC = 24C + 10
AC=10¢m

I

BC are equal.

5 =% 3y

BD =AD - AR
=12-8
=4 ¢in

Teacher’s Tsp

" UAABCH is similar to AAED s since

BAC = EAD_(vert. opp. £s),
ABC = AED (@t 2, BC 1/ DE),
ACB = ADE (alt. Zs, BC Ii DE).

AABC is similar to AAED.
.« AC _ AB . ‘Ratios of correspondmg sides
AD  AE are equal,
A4
8 6
AC= 2 xs
6
=351 cm

Worked Solutions to Test Papers

DE Ratios of correspondirig sidés .

Since APQR is similar to ASTR,

RS _ ST Ratios of corresponding sides
kP PQ are equal,
RS 3
6 2 Given 22 - 2
3 st 3
RS = EY X6 ST 3
=9 em P2 2
B
3
(2
2
F

(a) AACG is similar to AAEH,

AG _ CG

" AH T EH
3

5

(b) AAGD is similar to AAHF,

AD _ AG
T AF T AH
3

5

ADHF is similar to ADRA.

FH _ DF
AB DA

_ AF— AD

A%

(a) AAFE is similar
to ABFC,

(b)Y AACD is similar
to ABED,

B

CBF = EAF (Giveny-~ |
BFC = AFE (vert opp: /_s)

AEF BCF
w AAFE is smniar_ to ABFC

."BDE SABC (D is common. )
BED ACD
AACD is mmllar to ABED




© & - Teacher's Tip " -

ACD and BED to help you visualize, -

D D
5 4
E
C
12
A
Since AACD is similar to ABED,
BE _ DE
AC DC
BE _ 4
12 5
4
BE = — X
5 12
—93
. =9 5 om
. :n:: “‘..
' 8 & = 7 A 1}
S a B ¢
% 29 s c B
N C. 8
o
m E 20 F
CyL
(a) AGCD is similar to AGEF,
! . GE _ EF
_ " 6c o
! GE _ 20
6 8
cE= 20 x6
; 8
‘ =15cm
CE=15-6
=% cm
(b} AAGB is similar to ADGC.
. BG _ AB
‘¢ DC
56 1
] 8
' 11
BG= —Xx6
\ 8
5 =gl
'\ i - 8 4 cm

309

| ~ 1f necessary, redraw the two similar {x-i'anglesf-:

B Teachei's Tip

- Split APQR into two similar triangles; APQR and
-AQSR.

POR = 08R = 90° (Given)
PﬁQ = Qf?\S {ﬁ is common.}

.. RPQ = ROS
¢
P S R
Q aQ
12 12
3 70 R S R

(8) RPQ =ROS
(by ARPQ is similar to ARQS.

SR QR
QR PR
SR _ 12
12 20
12
R= —
Ny 20)(12
1
=7 cm
5cu
A

/\

5 F 6 C
/ \/
4 N

(a) ACEF is similar
to ABAF.

AFB EFC (\'erl.opp Ls)' E
ABF = ECF (alt. Ls, AR if CE)

BAF CEF (alt:Zs, AB ]l CE) ,-
e ACEF is samllar to ABAF

oy

(b) () BDECisa parallelogram since BD If CE and
BC /I DE.
CE=BD=4cm
Since ACEF is similar to ABAF,
BF _ AB

(n) DE = BC since BDEC is a parallelogram,
=BF + FC

=4%+6

= 10% cm

Worked Solutions to Test Papers
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10. (a) r

g 5 §

=

(i) APQR and ASQP are similar.

P

OPR = G8F (Gvany:
POR = S0P (Q is common.) "
~PRQ=5PQ - oo
~ APQR is similar to ASQR.:

(i) Since APQR is similar to ASQP,

o _ 95
QR QP
=3
T8
..o PS _ OS
(i) PR~ QP
s _ 5
14 8
= 2
PS= 3 x 14
:8%01}1
b) X
Y,
3

14 9 Z2w

are similarx,

Worked Solutions to Test Papers

(ii) X

1% 1 W v 9 zZ

Since AVXW is similar to AVZY,
VW

VY

I1

3
1

1

o|3 SIS

1

- —3-x9
=33 em

XY =VX-VY
=33-3
=30 cm

(a) ACBX and
AXYZ.

310
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(t) (i) Since ACWZ is similar to ACBX,
WL CW
T cB

(ii) AAXY is similar to AABC.

L AL XY
" AB BC

AX__ A2 XY =BW=12cm
AX + 4 18, sinde BWYX is a
3AX = 2(AX + 4)  pacaflelogram,.
JAX = 24X+ 8
AX=8em

12, (a) P 6 Q

5 R
(iy APSQ = AQRP

PS = QR (Givén):
SQ=RE (Gwen)
PoEQR
“All the: correspondmg S
sidés of both tnanglcs‘ :
are equal
APSQ = AQRF

(iiy APTQ is
similar to
"ARTS.

PRQ = RES (verCopp. Zs), .

‘POT = RST (alt. Ls; PQ I SRY:

-?QPT SRT (alt. £s, PQ 11 SR)
APTQ is simitar to! ‘ARTS:

(iii) QT = PT =4 cm
ST=13-4=%cm
Since APTQ is similar to ARTS,

SR _ ST
OF ~ QT
SR 9
6 4
=2
SR-4><6
=13%cm

311

13,

(b

Deaw a straight line joining the 1ops of the 3 poles
and extend this line to the horizontal ground,

APQT is similar to APRU,
_ T

PU RU
PT 5

PT +3 7
TPT =5(PT+3)
1PT = 5PT + 15
2PT =15

PT = 7~ m

APQT is similar to APSV.
SV Pv

or = PT

. o490

3 7

I

Fl
1

164

SV = %3
71

2
=Ilm

v the height of Pole C'is 11 m.

A

13.5

B

rel

(8) (i) ACFG is similar (o AAFD,

. CPG = AFD (vert: opp. £5)

' FEG = FAD (alt. Zs, GCJ/ AD). -

- FGC = FDA (alt 25, GE Jf AD)
‘» 'ACFG is similar to AAFD.

Worked Solutions to Test Papers




{ii) Since ACFG is similar to AAFD, (b)
AP _ DF
CF ~ GF
AF _9+12
13.5 is
21
AF = is x 13.5
=18.9 cm
(b) (i) AHEF is similar to AHBC,
EP?\F = B@C (ﬁ 1s cbm{nqn..):
'H§F = HJEC-(corr. s, EE‘,)’I;B_C")
HFE = HCB (corr. /s, EF [f BC)
- AHEF is similar to AHBC. ...
(i) Since AHEF is similar to AHBC, D
HF _ EF (i) AAEF is similar to AABG.
HC ~ BC P _ AR
HF X! " BG T AB
HF +135 ~ -36, EF_ 1
3HF = HF + 13.5 4 7+3
2HF = 13.5 EF= L x4
13.5 10
AF = 5" = 2.8 cm
=675 cm (i) BH = EC —:Singq'QH_CE_‘_is' a;ija'_ral_lé,iogtthi';'
=28+6 o T
14, (&) B B = 8.8 cm
4  GH=BH-BG
6.4 =884
=48 cm
house —
pl21 H, pl21d, 6.4 (i) AABG is similar to ADHG.
DH _ GH
shed " AB  GE
A—— L pra Dpt DH _ 48
"“‘—35—% 35 T+3 4
pH= 28 w10
ABPQ is similar to ABAR, 4
e =12 em
A
=25 m
- the height of the shed is 2.56 m.

Worked Solutions fo Test Papers
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"“Tést 4t Scales and Maps

(by (i) Since AABC is similar to NADE,

AB _ BC
AD  DE
AB _ 5
10 8
5
B=>
A A x 10
=6l
--64 cm
BD=AD - AB
1
= 10—61-
:3% cm
(i) ADBC is similar to ADAF.
AF _ DA
" BC DB
AF _ 10
5 33
AF = 2 x5
3%
= 13—;— cm
{¢) ACDE is similar fo ACFA.
. Dbc  DE
" CF AF
bc _ 8
CF 13t
3
8% %
=3
5

{a) 1 cm represents 20 cm
or 0.2 m.
-, 0.6 m is represented by

O—Q cm =

) Jom.

The length of the handle bar on the model is 3 em.

: Teacher’sTlp :

* represents an actual length'of 20 cii

(b) 1cm represents 0.2 m,
1 cm’ represents (0.2 m)? = 0.04 m’,
. 12 cm’ represents 12 X 0.04 =048 m’,
The actual area of the front wheel is 0.48 m®.

313

" Teacher's Tip
 The area séale of a map is the square of ity linear.
‘. scale; Tf the linear scale is 1 : m, then the ares scale is

" (1)2 (:i)z-: st

2. (1) 1cm represenis 200 cm or 2 m.
. 3.5 cm represents 3.5 X2 =7 m.
The width of the shop is 7 m.

(b) 2 m is represented by 1 cm.

1 m is represented by % cm,

r
. 1 m? is represented by ( ! cm) = % cm’,

- 54 m’ is represented by 54 X - = 13.5 e’
The area of the plan representing the shop space

is 13.5 eni,

3. (a) 4cm:2.5km
=4 cm: 250 000 cm
=1:62500

1K = 100 000 em
Divide the ratio by 4.

i
't h
he R.F. of the map is ——— 2500

Téacher s Tlp

oF'a map 1 fi (56 forin LE

{b) 1 cm represents 50 000 cm or 51-— km.

2
- 1 cm? represents (% km) :—% kn’,

-, 20 cm’ represents 20 X i- =5 km’,

The actual area of the wildlife sanctuary is 5 km’,

© A 5cm D
3cm
B C

Arca of rectangle ABCD =5 % 3 =15 cm’
1 cm represents 200 cm or 2 m,
1 em? represents 2my=4 .
*, 15 cnt® represents 15 x 4 = 60 m,
Thc actual area of the rectangular plot of land is
60 m’,

Worked Solutions fo Test Papers




