MONYETLA PROJECT SUMMER CAMP DEC 2020

MATHEMATICS
EUCLIDEAN GEOMETRY
GRADE 11

NOTES

H
B c

B =& (s opp. = sides)
A+ 8+ 6 = 180" (sum ='s of A)
o =A +8 ot 2'saf Ay

Ky =My (comres., «'s DEf/GF)

Ky =84 (alk. 2's DE/GF)

K3 + M, = 180" (co-int. 2" DE/GF)
My = M, (vert. opp. 2’5}

E,+ K, =180° («'s on a sk ne)

EUCLIDEAN GEOMETRY

Theorem 1:
[line from centre 1 chord]

A line drawni from the centre of a drde perpendicular
1o a chord biseds the chard.

GIVEM: Cirde centre 0 with chord NP L 880 .
RTP: KM = MP

PROOF:
Jpin ON and OF
Ini AMIOE and AMOP
N0 = PO (OMLPN, given)
oN =oF (radii)
oM = OM (commaon)
: AMON = AMOP [RHS)
NM=MP

CIRCLE GEOMETRY
Converse of Theorem 1:
{line from centre mid-pt. dhord)
The lime segment joining the centre of a dnde to the
midpaint of a chord = parpendicular to the chod.

G KN

If JK = KL, then
OK L JL

Given crdle cantre M with a diameter of 20 om and

schord BF of 12 cm.

“Determine the length of of chord Ac.

“Join MF
DE = EF =6 cm (line from centre 1 chord)
MF =10 cm (radius)

? = 10%— &? [Pythag. Th.)
xX =64
x=E8aom

MB = E—3=35 cm [given)

daoin MA

WA L ac (line from centre mid-pt. chord
MA = 10 cm (radius)

i AR = 102 — 52 (Pythag. Th)

P ABi=175
AB = 8,56 cm
AC = 17,532 cm
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Converse two of Theorem 1:
({perp bisector of chord)
The perpendicular bisector of a chord passes through
the centre of the drde.

GIVEN: RT =RPand MR L TP
RTP: MR goes thnough the centre of the dirdle.

PROOF:

Choose any point, sy M, on A D,

Join MT and M P

In AMR P and AMRT

PR = RT (given)

ME = MR [commaon)
MRP=MRT =" (.'sona = nz)
AMRT = AMRP [SAS)

L MT =MP

+All points on A D are equidistant from P and T and
the centre is aquidistant from P and T
+The centre lies on A B.



Grade 11 Maths Essentials

Theorem 2:
(. af centre = 2 x . at croam.)
The angle subtended by an arc at the cen-
tre of the circle is twice the angle the arc

subtends at any point on the droumierence

of the cirde.

GIVEN: Cirde centre M with arc A B
subtending AME at the centre and ACE at
the droumference,

RTP: A58 =2 x ACH

PRIODF:

AM = BM =CM (radil)
A =& (= "s opp. = sides)
B =& (s opp. = sides)

Hl=i+d1{m-.:'l:{ﬂ}
sy =26

M, =8+ ¢, (et . of A
s My =26

5 M+ My =200 + &)
SAMB=2xACH

EUCLIDEAN GEOMETRY

CIRCLE GEDOMETRY

:
x =2
- =
el
:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

* EXAMPLE 2
» Determnine the value(s) of x and »:

Ex:d-t‘l[; at cantre = 2 x . at droum,)

: OF = o (radii)

+ & =a# (s opp. = sides)

. d]=m..[ﬂrﬁ.:‘5dﬂ}

¢ iy = B8 (vert. opp. . 's)

: EB* + 02" + BE"

»y =1375" (. at centre = 2 x . at droum,)
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Theorem 3:

L c-circle)

The angle subtended by the diameter at the
ciroumference of a drde is a right angle.

c
A B

A MC is the diameter then 8 = 90°,

B8

3
For mone nformation abost Sclerce or Maths seminars, casses and resounces, viit wwnssclenceclinkc.co.za

SCENCE CLINIC 3018 )

Conyerse Theorem 3:
{chord subtends 90°)

If a chord subtends an angle of 90° at the circumference
of a drde, then that chord is a diameter of the cirde.

c
A B

If B = 0" then A MC is the diameter.

: EXAMPLE
: In drde 0 with diameter AC, DC =AD
: and B, = 56", Determine the size of DAB

' C0 = 0F (radi)
Eﬂ;:ﬁ;:ﬁ“{;'ﬁnﬁ}. = sides)
:ﬂl=ﬂ"{m :'sof &)

iy =134 @k cenre = 2 x . atcircum,)
: b= 90" [ in semi-crde)

: 4y =€, (s opp. = sides, DC = AD)

Ay = a5 (sum s of B)

P ADAR =W AT =T9"

1
-----------------------------------



Grade 11 Maths. Essentials

Theorem 4:

(. in same seg.}
Angles subtended by a chord (or anc) at the
droumference of a cincle on the same side of
the chord are equal.

.i
5

GIVEM: Cirde centre & with arc BT subtending
R BT and R 8 Tin the same segment.

RT™: R BT =RMT

PROOF:
Join KR and N T to form &Y.

H:%x Ky [ at centre = 2 x - at ciroum.,)
ﬁ:%uﬂ] [+ at centre = 2 ¥ . at circum.)

SRUT =RET

FUCLIDEAN GEOMFTRY

SCENCE CLINIC 2009

CIRCLE GEOMETRY

CIORDLLARTES:

a) Equal chords (or ancs) subtend aqual
angles at the droumienance,
K
[

T
KL =5Tthen P = & (= chords, = -5}

b) Equal chords subtend equal angles at
centre of the dnde,

A

c
(o]

I AF =CD then 8) =0, [= chords, = .5}

¢} Bqual chords in equal cirdes subtend
equal angles at their droumiference.

P

FHF = pgthen & =R (= chords, = 2'5)

Converse Theorem 4:
{line subt. = .z}
If a line segment joining two points subtends equal angles at two other points on the same side of the line
sagment, then these four points are concoydic (that is, they lie on the droumiference of a dindle.)

¥

If W = [, then WUZY is a cydic quadrilatesal,

-+ EXAMPLE 2
1 & Given drde ABCD with A B| | EF,

: EXAMPLE 1
= Given dirdle centre @ with & =36

* = a) Prove CDEF is a oylindrical quad.

* Cakulate the vahues of angles: :
1 b)IF By = 3, calcudate £

28,4 and .

: * Solutions:

: = a) By = & (<'s same seg.)
.ﬁ;:.ﬁ[m ;"S.FHHEF}
,',El=f]

A CDEF eyo. quad {line subt = .'s)

Oy =2x 36 =72 [ at centre = 2 ¥ . at droum,)
cd=H8=>_ =36 (.'ssame seg))

{1 b)), = £, = 35 (.'s same seg quad CDEF)
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Grade 11 Maths Essentlals

Theorem 5:
{opp. s cyc. quad)
The oppasite angles of a oydic quadrilateral are
supplementary.
)

Q
o
GIVEM: Crcle centre & with quad § 14 D,

RTP: {J +4 = 180"
PRODF:
Join UC and B

&) =24 [ st centre = 2 X . at droum)
&7 =20 [ atcentre = 2 ¥ . at cirowm.)

&+ = 3a0" ("s around a pt.)
524420 =380
LA+ =180

EUCLIDEAN GEOMETRY

CIRCLE GEOMETRY
Converse Theorem 5: Theorem 6:
{(opp. .'s guad supp) {ext. . oy quad)
If the oppasite angles of a quadrilateral are The exteriar angle of a cydlic quadrilateral is
supplementary, then the quadrilateral is oydic. equal to the interior opposite angle.
u
Fd+¥=180 i
ol +E =180 d
] A
D

LD =4 (et « cyc quad)

DS g+l 43 =Dlm‘[up|:n <'s oyc. quad) *
. 2o = 180" — 95" .
2o =84
Loa=4r

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

;En.mn'rdeaummmauJ_mard
CGL LEL Gy=24"

a) Is quadrilateral GLJM a opchic quad?
2 b) Is quadrilateral GL & a cpclic quad?

éa]ﬂ;:m'[ﬁ'-mGHJ_HJ}l
L=wr (GvenGL LLJ)
: GL JM cyc quad (opp 25 quad suppl)

: b fr= 180°— 247 — 50° {sum s of &)
b =65

GL JH not cyclic (opp <'s = 156° not 1807) -
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Converse Theorem &

im & =ir‘.ﬂ:l
If the exterior angle of a quadrilateral is equal
the interior opposite angle, then the quadrilateral
is oyclic,

LD = A then gUA D is opdic

For mare informarton 3bost Science or Maths seminars, chsses and resounces, visit weans s lemceclinkc. co.za
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§mﬁ1ﬁmﬁumdﬁ.

DBy = F =75 (et . oyc quad)
i Fy= B =75 (et . o quad)

--------------------------------------
M

: ABCD is a parallelogram and 84D = F;.
1 Prove that CEFG is a oyclic quad.

A B

/
y

E /\ )
7 @

: 1

: FR

E
H

53"“}:&] {opp. <'s parm)

 BAD = F, [given)

s nb =R

» ~CEFG & o oye guad (e, . =int. opp. )

--------------------------------------
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Theoram 7:
(tan 1+ radius)
A tangent to a circle is
perpendicular to the radius

at its point of contact.

-,

)
&

If TA N i5 a tangent to
drde P, then PA L TAN

Conwverse Theorem 7:
line 1 radius
A line drawn perpendicular
w the radius at the point
where the radius mests the
dircumference ks a tangent b
the cincle.

7N
o

TFPLLTAN thenTAN isa
tangent o circle P,

FEUCLIDEAN GFOMFETRY

* Given dircle centre 0 with tangent Z¥ 17
. and MN = Fiz. FH = 18" determine the

- size of 5,
N __—_--“N
|
~ |

{ ¥, =12 = 15" (equal chords, = .'s]
- Fy +¥; = 90 (tan L radius)
C o F=0r— 1 =T

------------------------------------

+ Prove that TPK is a tangent o drde centre
: 0 and radus of 8 cm,  OK = 17 om and
. PE =15cm.

L O0KI=1T" =18
1 0P 4+ PE? = B2+ 157
. =789

LOK=0p? +pPE?
T 4 OF LTPK (conv. Pythag. Th) :
! ATPK is atan to cirle O (ling seq 1 radis)

CIRCLE GEOMETRY
Theoream B:

[t from same pr.}
Tia tangents. drawm 0 a dnde from the same
point cutside the drde are equal in length.

EI'H'EI'I:Targms:?mrand SR K to cirdle
centred,

RTP: PK = RK

PRI

Corstruct radii @R and 0P and join OK.
In A0PK and AORK

OF = OR (rada)

0K = oK (common)

OPK = 0RK = o (tan L radius)

- AOPK = AORK (RHS)

. PK = RK

: PK and KN are tangents to cirde centre. -
T M. T §, =247, determine the size of PEN. ©

W
- |
: ¢ +
T MRK = %" (tan 1 radus)
DBy =6

1 PK = NK (tan from same pt.)
: By =NPK = 65" (< 's opp. = sides)
: . PEN = 48" [sum .5 of A)

Theoram 9:

(tan-chord th.)
The angle bebhween & tangent to a crde and
a chord drawn from the point of contact is
aqual o an arﬂehﬂ‘l&al‘lﬂﬂmﬁegm

GIVEM: Tangent TA N to circle @, and
chord A€ subkending 8.
m:‘“_:lfz
PRIOOF:
Draw in diameter A0D an join DC.
A, +4; = 90" (tan 1 radis)
)+ = 00" (- in semi-cirda)
Ay =€ 5 in same seg)

TRN is a tangent at R and 5 = R{J.
If K, = x, find five angles equal to x.,

} i, = B, = x (tan-chord th)

! {3 =x [ten-chord or -’ In same sag))
: 0 =8 =x (.'s opp. = sides)

E .f1=.'¥1=x[.r.'55m‘reseg}

! Fy= Ky =x (tanchord th.)
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Converse Theorem %

[ = betw. line and chord}
If a line is draven through the end
point of a chord, making with the
chord an angle equal to an angle
in the altemate sagment, then
the line is a tangent to the dirdle.



: In the figure, AD and AE are tangents to the cirde DEF. The straight
* line drawn through A, parallel o F b meets ED produced at © and EF

- produced at B . The tangent AD cuts EB atd.

: a) Prove that A BDE is a oydlic quadrilateral given £, = x. :
+ b} ¥ it is further given that EF = DF, prove that ABC is a tangent to the |
dircle passing through the paints B, F and D. :

£ 3) By=; = (i chord th)
1 By= Ay = (ak . AB|IFD)
. ABDE a cyo quad (line seg subt, = .'5)

: b} By =03 =x (.'s opp. = sides)
i B =B+ 0y =2x (et . of A)
AE = AD (tan from same pr.)
Ey +Ey= B + 0y = 2x ("5 opp. = sides)
2 By =2x (et . oye quad)
B;=F
5 ABC tan to cirk |- betw. line and chord)

ALTERNATIVE

£, =5, (ak .’ AB|JFD)

'ﬂl = ﬁ]+ ﬁ!, I.:“E Same ﬁ}

'ﬁl. =E] [.:“5- ame ﬁ}

£, = B, (tan-chord th,)

o E] = ﬁ] +ﬁ|_ .
: ABC tan to cimhk |« betw, line and chord) .

---------------------------------------------------------

FUCLIDEAN GEOMETRY

CIRCLE GEOMETRY

SCENCE CLINIC 3009 8

Hints when answering Geometry Questions

+ Read the given information and mark on to the diagrami if not already
done,

» Never assume amything. If not given or marked on diagram is not true
unless proved.

= As you prove angles equal or calculate angles mark them on to the dia-
gram and write down statement and reason there and then,

+ Make sure that by the end of the question you have usad all the given

« I asked to prove something, it is true.
For EXAMPLE if ask to prove ABCD a oydic quad, then it is, but if you
can't then you can use it a5 one in the next part of the question,
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