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EUCLIDEAN GEOMETRY

Proportionality Theorem Learner Activity Answers

QUESTION 1
% = %2 (Prop theorem, MS || QR)
3x=2x+4
x=4

QUESTION 2
X = %0 (Prop theorem, DE || BC)

QUESTION 3
AG AD

32 DE=2
4

QUESTION 4
4.1 PN =12 units
4.2 MR = 24 units

QUESTION 5
5.1 AE = 15 units
5.2 AH = 8 units

QUESTION 6
6.1 CB:CA =59
Let CB = 5k and CA = 9k then BA=4k

BA=8 units
Area ABDC __ CD .
6.2 Area ABED _ DE (SharEd helght)
CD CB 10 . .
But — = — = — (line parallel to one side of A)
DE BA 8

. AreaABDC _ 5

" Area ABED 4

Cch 5
6.3 from above oE = 250 let CD =5p and DE =4p so CE =9p

CE CB 5 ,. .
Now — = — = = (line parallel to one side of A)
CF CA 9
QUESTION 7
7.1 ADL = 90° (Angle in semi-circle)
ACB = 90’



~ DLIICB (Converse corresponding angles are equal)
7.2 LC = LA (radii)

SD=SL=SA (radii)

But LA=SA+SL

Therefore LC=2SD

73 AS=SLand AL=LB (radii)
SL_1
AB 4

7.4 LB =15units (radius)
116 = % (line parallel to one side of A)
LM = 8,44 units

QUESTION 8

8.1 InAABQ
BR _ BT
RA TQ
1k

2~ TQ
5~ TQ =2k
821 InACRT
CP _ sk

PR _ 2K
CP 5

(Prop Theorem RTIIAQ)

(Prop Theorem RT|IAQ)

PR 2
Area ARCT _ Area ARCT Area ABRC

Area AABC  Area ABRC ~ Area AABC
7 1
— X —

8.2.2

(triangle with equal altitude)

QUESTION 9:

9.1  InAAPQ and AACD
AP _ AQ _ 1

5= oc =3 (AP//DO)
DB = g AB

AD = g AB

PD = 3AP

DB = SABandAPz %AB
1
AreaAQPA AP JAB 1 Same height. P
—_— = T = g — = - ame nel ,
Area AQPB  PB gAB g ght, PQ)

9.2 In ADBE and APBQ

5
BE _ BD _ 4B

5
EQ P 34 =3 (/D
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QUESTION 10

1 .
101 Area APRA > 3k.2a. sinP
' Area AQRA 21 8k .2a. sinP —21. 3k. 2a. sinP
3.a. k. sinP
- 8. a. k.sinP— 3. a. k. sinP
_ 3aksinP
5aksinP
-3
AC >
BD
10.2 — = = (prop theorem CB|| AR)
BQ  CQ
15k
T S5k+15k
15k
T 65k
_ 3
T 13
QUESTION 11:
P PS S 2
111 2_B_B_2
RS QS QR 1
APQS/// ASRQ
PSQ = alt SQR
PS /I QR
11.2 AREA AQRS . %QS .QR .Sin SQR
" AREAPQRS . 2QS.QR.Sin SQR+3PS.QS.Sin PSQ
_ %(16)(8)SinSQR

" 2(16)(8+32)sinsQR
8

T 40

[

11.3 In A POSand A ROQ
(i) PSO = OQR (PS//QR)
(ii) POS = ROQ (Vert. opp. 2’s)



Similarity Theorem Learner Activity Answers
1.

(@) Similar (AAA)

(b) Similar (SSS)

2.x=5y=9

(@)
Il

31 . =A, (tan. chord)

. =A,  (L'ssubt. by = chords)
=A
S

o >
I

[N

32 1 CS, DAC:

. =A,  (proven)

= (ext.Z cyclic quad.)
=C, (£ sum A)
BCS|||ADAC (AAA)

BC BS
33 .. —_—=— A's proven
DA~ CD (Il A's p )

=BC.CD =DA.BS
but BC=CD
BC?=DA.BS

=]
B
@

o O

1.
2.
3.
~A

41 A, (alt.s's;BA/ISP)
R, (ext.Z cyclic quad.)
4.2 InA'sPTS, PSR:
1. §, =R, =x (proven)
2. Pis common
3. T,=PSR (£ sumA)
~APTS||APSR (AAA)

4.3.1 In A's PQT, PRQ:
1. Q,=R, (tan. chord)
2. Pis common
3. T,=PQR (LsumA)
~APQTI||APRQ (AAA)

4.32 R (Il A's proven)
PR PQ
~.PQ*=PR.PT
4.4 L (APTSJ||APSR proven)
PR PS

= PS?=PR.PT

but PQ*=PR.PT (proven)
PQ* =PS’

= PQ=PS
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7.11

5.1 InA's DEC, BEA:
1. D,=B, (ext.Z cyclic quad.)
2. Eis common
3. C,=BAE (LsumA)
- ADEC||ABEA (AAA)

5.2 InA's FAB, FCA:
1. A,=C,  (ext.£ cyclic quad.)
2. Fis common
3. B,=FAC (£sumaA)
. AFAB[|[AFCA (AAA)
53 . TA_AB - ias proven)
FC CA
=FA.CA =FC.AB
6.1.1 D,=A,+B, (ext.£A)
but A, =B,  (tan.chord)
C 2= A 2 +A3
,=D, (tan. chord)
,=A, (isos A)

o
>

6.1.2

> o (wo ld
(1|
>

2

= DAl

ED EA .
6.2 —— = ——(prop. int thm
DB - AC (prop )

but AB = DB (given)
. ED EA
" AB AC
6.3 EC:EA=5:2=EA:AC=2:3
ED EA 18 2
m—Em—— s —=—
AB AC AB 3
= AB=27
6.4 InA's EDA, EAB
1. A,=B, (ext.Z cyclic quad.)
2. E is common
3. D,=BAE (ZsumA)
- AEDA||AEAB (AAA)

EA ED

65 ..—=— A's proven
8 "EA (Il A'sp )
-EA? =ED.EB

6.6 AEBC

2

Calt.L's =)

o8}

Pl
Il

, (£'sin same segm.)
. (given)
(tan. chord)

3

2

—>
Il
-1 - —

4 1

.m) X
I
x>

3 4



7.1.2 In A's APR, MPT

1. R,=T,  (proven)
2. P =P, (vert. opp.)
3. A=M (£ sum A)
~AAPR[[AMPT (AAA)
72 AP _PR
MP  PT
AP.PT = PR.MP

8.1 In A's JRS, JTK
1. Jis common
2. K, =S (ext.Z cyclic quad.)
3. T,=R (£ sum A)
~AJRS||AITK  (AAA)
JR RS ,
82 .. T Tk (||| A's proven)
=JR.TK =RS.JT
but RS=JT (given)
- JR.TK =RS?
9.1 InA's CXY, XDY
1. X, =D, (tan. chord)
2. C,=X, (tan. chord)
3. CYX=XDY (£sumA)
~ACXY[[AXDY (AAA)
XY _YC
DY XY
= XY?=DY.YC

(]|l A's proven)

9.2 A =2X, (£ atcentre)
B,=2D, (< atcentre)
X, =2D, (proven)
A =B,
9.3 ACY =Y, (isos A; radii)

A, =180°-2.Y, (£ sum A)

sim'ly B, =180°-2.Y,
but A =B, (proven)
Y, =Y,
In A's CAY, YBX

1. A =B, (proven)

2. Y,=Y, (proven)

3. ACY =BXY (£ sumA)
~ACAY||[AYBX (AAA)
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10.1 In A's GHK, EGK
1. K is common
2. G,=E, (tan. chord)
3. A,=EGK (£LsumA)
. AGHK|[|AEGK (AAA)
LER e a9

-.GK? = EK.HK
10.2 In A's GHK, EFG

1. H =F  (ext. Z cyclic quad.)
2. (tan. chord)
(given)

é E,
E E
-G, E

O> ||

3. K= . (LsumA)
- AGHK || AEFG (AAA)
FG _EF
UK HG (Il A's =)
.. FG.HG =EF.HK
but FG = GH (conv. £'s subt. by = chords)
- HG? =EF.HK
GK? = EK.HK (proven)
_GK? _EKHK _ GK* _EK
"HG® EFHK ~HG? FEF
11.11 PR=3J2=QR=2{2
PQ:QR=+2:22
=1:2=PK:KT
S~ TR/IKQ (conv. prop. int thm)
11.1.2 KTS=90° (rad.tan.)
R,=90° (< in semi-circle)
Q,=90° (corres. £'s;TR//KQ)
=KTS
. TKQS cyclic (conv. ext. Z cyclic quad.)
11.1.3 In A's QRT, KTS
1. R, =KTS (proven)
2. Q,=K, (Z'sinsame segm.)
3. T,=5, (£suma)
~AQRTI|AKTS (AAA)
11.1.4 ARTS|||ATPS
In A's RTS, TPS
1. Sis common
2. T,=P (tan. chord)
3. R,=KTS (proven)
~ARTS||ATPS (AAA)




ST RS

11.2.1 — =— A's proven
ps ~3T (Il A'sp )
ST? =RS.PS
=J2.42=8
ST =8=22
11.2.2 RT?=TS? —SR? (Pythag. thm)
=8-2=6
RT =+/6
KT = ST (AQRT]||AKTS proven)
QR RT
kT = ST.QR
RT
22k 8
N

121 C,=90° (£ insemi-circle)
=M, (given)
-.NQ//CD (corres. £'s =)
122 N=C, (corres. /'s;NQ//CD)
C,=A, (tan. chord)
~N=A,
..ANCQ cyclic (conv. £'s in same segm.)
12.3.1 In A's PCD, PAC
1. Piscommon
2. ¢,=A, (tan.chord)
3. D,=ACP (ZsumA)
. APCD|[|APAC (AAA)
12.3.2 E: PD (]|l A's proven)
PA PC
PC’ =PD.PA
12.4 In A's BCD, NBC
1. BCD=B, (alt. £'s;NQ//CD)
2. D,=C, (tan.chord)
3. B,=N  (ZsumA)
~.ABCD|||ANBC(AAA)
SEE TR (flatse)
NB BC
= BC? =CD.NB
12.5 PC?=PD.PA (proven)
_ PC* _PD.PA
"BC’ CD.NB
but PC=MC  (given)



MC? _ AP.DP
BC* CD.NB
BC’-BM® AP.DP

- =
BC’ CD.NB
BM? _ AP.DP
BC* CD.NB

(Pythag. thm)

1-—

X (tan. chord)
90° (£ in semi-circle)
=90°  (chord thm)
//ON (alt. Z's =)
=P, =x (corres. £'s;RS//ON)
=N, =x (ASNE = APNE)
n A's SEN, OPN
1. N,=N, (proven)
2. P=90° (rad.tan)
=E, (proven)
3. §3 = 61 (£ sum A)
-.ASEN[|[AOPN (AAA)

SN EN
13.2.2 So—=— A's proven
oN "~ PN (Il Asp )

= SN.PN =EN.ON
but SN =PN (tans from common pt)
= PN? =EN.ON

13.3 In A's PEN, OEP

[N)
—_—

1. E,=E, =90° (proven)
2. P, =§, (isos A)
= (51 (proven)
3. N,=P (£ sum A)
-~ APENJ||AOCEP (AAA)
PE EN
—=— A's proven
o _pg (llAsproven)
= PE’=0EEN
13.4 % = E = l
RS PS 2

PN’ EN.ON ON ON 20N

185 —=————=——=——=
PE2 OEEN OE RS RS
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TRIGONOMETRY

MIXED EXERCISES SOLUTIONS

1.1 OP = Jﬁ units

1.2 sine—i
' J61

6
13 —

5

6
14 ——

5
: 2cos’0-1
2sin0cos0

5
21C0S0a=——
35

25
22 ——

169
120

3 —_
119

41 —

7.1 sin52° =+/1-m?

7.2 Sin38°=m
7.3 cos(—128°)=—-m

’ _ 2
7.4 COS8° = w
7.5 c0s104° =2m? -1
m-1
76 ——
2
8.1 1-2k?

11



8.2 2ky1—k2
83 1-k2

o J1-k? +43k
' 2

k
1-k?

8.5

t
81— t2

101 m
102 m

9. —

11.1 tanx
11.2 sinx

121 1
NG

2C0sX

122 -
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14.1. oo = 30° +k.360°0r a0 = 150° + k.360°0r oo = 90° + k.360°0r o0 = 270° + k.360°%k € z
142 0=455°+k.90°k ez

143 y=7157°+k.360°0ry =135°+Kk.360°%k € z

14.4 o =+60°+k.360°0r oo = £180° + k.360%k € z

145 X =45°-k.360°k €z or x =225°-k.360°;k € z

146 Xx=21°+k.360°k ez orx=153°+k.180%:k e z

147 X=0°+k.180°k e zorx =120°+k.180°,k € z

148 X =-18,43°;+161,57°0r x = +45°;-135°%k e z

149 x=0°+k.360°0r x =180°+k.360°0r x = 30° + k.360°0rx =150° + k.360%k € z
14.10 x =30°+k.180°;k e z

1411 X =[30%-30°]

12



15.

2Ty
\

a(x)y
—EI}D —A;S B

f(x)

i L~

16.1

a(x)
— o —45 f()()‘ 45 {=1e]
16.2 X = 30°

16.3 90° ~x~ 30°
16.4 —45° sx. 45°

17.1
17.2 (i) -150<x<90
(i) 02x2 180°
(iii) —45° zx2 45°

181 (i))b=-1
(ii) 1
(i) k = 2

13



(iv) (—45°;0°)and(45°;0)
18.2 (i) —45°2x245°
45

_ 2Atanx
- asiny
_10tana
~ cosP

. h= tanB(xa/2(1+ cos 2x)
_ PcosBsin(6+x)tana
sin®

19. PQ

20. AP

2

s

22. HG
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