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Mathematics/P2 10 DBE/November 2023

NSC
QUESTION 8
8.1 In the diagram, O is the centre of the circle.
K
0
P
T

Use the diagram above to prove the theorem which states that the angle subtended by
a chord at the centre of the circle is equal to twice the angle subtended by the same

chord at the circumference, that is, prove that TOP = 2TKP. ®)
82 In the diagram, O is the centre of the circle and ABCD is a cyclic quadrilateral.

OB and OD are drawn.

A

DB

If 61 —4x+100° and C=x+34° , calculate, giving reasons, the size of x. 6))
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8.3 In the diagram, O is the centre of the larger circle. OB is a diameter of the smaller
circle. Chord AB of the larger circle intersects the smaller circle at M and B.

O
8.3.1 Write down the size of OMB . Provide a reason. )
8.3.2 If AB=+/300 units and OM =5 units, calculate, giving reasons, the
length of OB. C))
[16]
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QUESTION 9

In the diagram, ABCD is a parallelogram with AB = 14 units. AD is produced to E such
that AD : DE=4:3. EB intersects DC in F. EB =21 units.

E
D F > C
A . B
9.1 Calculate, with reasons, the length of FB. 3)
9.2 Prove, with reasons, that AEDF ||| AEAB. (3)
9.3 Calculate, with reasons, the length of FC. 3)

9]
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QUESTION 8

8.1 In the diagram, O is the centre of the circle. K, T and L are points on the circle.

KT, TL, KL, OK and OT are drawn. OT intersects KL at M. ST is atangent
to the circleat T. STK =36° and OKL =18°.

8.1.2

Copyright reserved

Determine, giving reasons, the size of:

@ T,
® L
(¢) KOT

Prove, giving reasons, that KM = ML.
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SC/NSC
8.2 In the diagram, ARDS is drawn. A, B and C are points on RD, RS and DS
respectively such that AB || DS and RB : BS =5 : 3. DC = 20 units and
CS = 12 units.
R
A > B
D 20 C 12 S
8.2.1 Prove, giving reasons, that BC || AD. 3)
8.2.2 If it is further given that RD = 48 units, calculate, giving reasons, the
value of the ratio AD : AB. 3)

[15]
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QUESTION 9

9.1 In the diagram, O is the centre of the circle. ABCD is a cyclic quadrilateral.

B

g

Use the diagram in the ANSWER BOOK to prove the theorem which states that the
opposite angles of a cyclic quadrilateral are supplementary, that is prove that

B+D=180°. (%)

9.2 In the diagram, DEFG is a cyclic quadrilateral such that EF || DG. H is another
point on the circle such that DH || FG. Chord EH is drawn. Let 151 =x.

=

F =G

IS ~

Prove, giving reasons, that D, =D,. 4)
[9]
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QUESTION 8

8.1 In the diagram, O is the centre of the circle. MNPR is a cyclic quadrilateral and SN
is a diameter of the circle. Chord MS and radius OR are drawn. M, =64°,

Determine, giving reasons, the size of the following angles:

811 P )
8.12 M, @)
813 O, 2
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8.2 In the diagram, AABG is drawn. D and E are midpoints of AB and AG
respectively. AG and BG are produced to C and H respectively. F is a point on
BC such that FG || CH.

8.2.1 Give areason why DE || BH. ¢))
- ) FC 1
8.2.2 Ifitis further given that —}5 = Z , DE=3x-1 and GH=x+ 1, calculate,
giving reasons, the value of x. 6)
[13]
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QUESTION 9

9.1 In the diagram, O is the centre of a circle. OD bisects chord AB.

Prove the theorem that states that the line from the centre of a circle that bisects a
chord is perpendicular to the chord, i.e. OD 1L AB. 3)

92 In the diagram, E, B, F, S and P are points on the circle centred at O. GB isa
tangent to the circle at B. FE is produced to meet the tangent at G. OT is drawn
such that T is the midpoint of EF. GO and BO are drawn. BS is drawn through
T. PS || GF.

Prove, giving reasons, that:

9.2.1 OTBG is a cyclic quadrilateral 5)
922 GOB=S$§ )
[14]
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QUESTION 9

9.1 In the diagram, DEFG is a cyclic quadrilateral with DE || GF. DE is produced to R.
T is another point on the circle. EG, FT and ET are drawn. E,=72° and G,=16°.

R

Determine, with reasons, the size of the following angles:

91.1  DGF 2)
9.1.2 T )
9.1.3 GEF 2)
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9.2 In the diagram, the diagonals of parallelogram KLMN intersect at P. NM is
producedto S. R isapointon KL and RS cuts PL at T.
NM: MS=4:1, NL=232units and TL = 12 units.

K R _ L
12
P
N il M S
9.2.1 Determine, with reasons, the value of the ratio NP : PT in simplest form. 4)
9.2.2 Prove, with reasons, that KM || RS. 2)
9.2.3 If NM = 21 units, determine, with reasons, the length of RL. 4

[16]
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QUESTION 10

10.1 In the diagram, AABC and ADEF are drawn such that A=D, B=E and C=F.

Use the diagram in the ANSWER BOOK to prove the theorem which states that
if two triangles are equiangular, then the corresponding sides are in proportion,

(o, AB_AC
" DE DF’ (6)

Copyright reserved Please turn over



Mathematics/P2 10
NSC

QUESTION 9

DBE/November 2021

In the diagram, PQRS is a cyclic quadrilateral. PS is produced to W. TR and TS are

tangents to the circle at R and S respectively. T=78° and Q =93°,

9.1 Give a reason why ST =TR.

9.2 Calculate, giving reasons, the size of:
9.2.1 S,
9.2.2 S,

Copyright reserved
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QUESTION 10

In the diagram, BE and CD are diameters of a circle having M as centre. Chord AE is
drawn to cut CD at F. AELCD. Let C=x.

10.1 Give areason why AF =FE. ¢))
10.2 Determine, giving reasons, the size of 1\711 in terms of x. 3)

10.3 Prove, giving reasons, that AD is a tangent to the circle passing through A, C

and F. )]

10.4 Given that CF = 6 units and AB = 24 units, calculate, giving reasons, the length
of AE. (5)
[13]
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QUESTION 11

11.1 In the diagram, chords DE, EF and DF are drawn in the circle with centre O.
KFC is atangent to the circle at F.

Prove the theorem which states that DFK =E. &)
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QUESTION 8

8.1 In the diagram, MP is a diameter of a circle centered at O. MP cuts the chord NR
at T. Radius NO and chords PR, MN and MR are drawn. R, = 69°.

Determine, giving reasons, the size of:

8.1.1 R, @
812 0, 2)
8.1.3 M, 2)
8.1.4 M,, ifitis further given that NO || PR 4)
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8.2 In the diagram below, ABCD is a cyclic quadrilateral. AB and DC are produced
to meet at E. AD and BC are produced to meet at F. AFB=2x, DAB=3x

and AED =x.

Determine, giving reasons, the value of x. (6)
[16]
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QUESTION 9
9.1 In the diagram, ABC is a triangle. D and E are points on sides AB and AC
respectively such that DE || BC .
A

N\

C

Use the diagram above to prove the theorem which states that a line drawn parallel
to one side of a triangle divides the other two sides proportionally, i.e. prove that
AD AE
DB EC’

Copyright reserved Please turn over
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9.2 In the diagram, M is the centre of the circle. A, B and C are points on the circle
such that AC=BC. PA is atangent to the circle at A. PQ is drawn parallel to CA
to meet BA produced at Q. BC produced meets PQ at R and AR is drawn.

Let Q=x.
Q<TJx
9.2.1 Determine, giving reasons, FOUR other angles EACH equal to x. (6)
9.2.2 Prove that ABPR is a cyclic quadrilateral. (2)
9.2.3 Prove that Epi: E
BQ QR 3)

[17]
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QUESTION 8

8.1 O is the centre of the circle.. KOM bisects chord LN and MNO =26°. K and P
are points on the circle with NKP =32°. OP is drawn.

8.1.1 Determine, giving reasons, the size of:
@ O, @)
® O, @
8.1.2 Prove, giving reasons, that KN bisects OKP. 3)
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8.2 In AABC, F and G are points on sides AB and AC respectively. D is a point on
GC such that D, = B.
A

8.2.1 If AF is atangent to the circle passing through points F, G and D, then

prove, giving reasons, that FG || BC. 4
.. . AF 2
8.2.2 If it is further given that ﬁ = g, AC=2x—-6 and GC=x+9, then
calculate the value of x. 4)
[17]
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QUESTION 9

9.1 In the diagram, O is the centre of the circle. Points S, T and R lie on the circle.
Chords ST, SR and TR are drawn in the circle. QS 1is a tangent to the circle at S.

Use the diagram to prove the theorem which states that QST =R. (5)
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9.2 Chord QN bisects MNP and intersects chord MP at S. The tangent at P meets
MN produced at R such that QN || PR. Let f’l =x.

9.2.1 Determine the following angles in terms of x. Give reasons
@ N, @
® Q @
922 Prove, giving reasons, that MN = MS (6)
NR SQ
[13]
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QUESTION 8

8.1 In the diagram, PQRS is a cyclic quadrilateral. Chord RS is producedto T. K isa
point on RS and W is a point on the circle such that QRKW is a parallelogram.

PS and QW intersectat U. PST =136° and Ql =100°.

Determine, with reasons, the size of:

8.1.1 R
8.1.2 p
8.1.3 POW
8.1.4 0,
Copyright reserved
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8.2 In the diagram, the diagonals of quadrilateral CDEF intersect at T.
EF = 9 units, DC = 18 units, ET = 7 units, TC = 10 units, FT = 5 units and

TD = 14 units.

Prove, with reasons, that:

8.2.1 EFD = ECD 4)
822 DEC = DEC (3)
[16]
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QUESTION 9

In the diagram, O is the centre of the circle. ST is a tangent to the circle at T. M and P
are points on the circle such that TM = MP. OT, OP and TP are drawn. Let f)l =Xx.

Prove, with reasons, that STM = ix . (7]
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QUESTION 10

10.1 In the diagram, AABC isdrawn. D isapointon AB and E is apoint on AC such
that DE || BC. BE and DC are drawn.

Use the diagram to prove the theorem which states that a line drawn parallel
to one side of a triangle divides the other two sides proportionally, in other words
prove that ab = AE ©)
DB EC
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QUESTION 8

8.1 In the diagram, O is the centre of the circle and LOM is a diameter of the circle.

ON bisects chord LP at N. T and S are points on the circle on the other side of
LM with respect to P. Chords PM, MS, MT and ST are drawn. PM = MS and

MTS =31°
8.1.1 Determine, with reasons, the size of each of the following angles:
(@ MOS 2)
(b) L ()
8.1.2 Prove that ON = %MS. 4)
Copyright reserved Please turn over
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8.2 In AABC in the diagram, K 1is a point on AB such that AK : KB =3 : 2.

N and M are points on AC such that KN || BM. BM intersects KC at L.
AM : MC=10:23.

A N M

Determine, with reasons, the ratio of:

AN
8.2.1 —
AM
8.2.2 cL
LK

Please turn over
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QUESTION 9

In the diagram, tangents are drawn from point M outside the circle, to touch the circle at B
and N. The straight line from B passing through the centre of the circle meets MN produced
in A. NM is produced to K such that BM =MK. BK and BN are drawn.

Let K=xX.
K
9.1 Determine, with reasons, the size of Nl in terms of X. (6)
9.2 Prove that BA is a tangent to the circle passing through K, B and N. %)
[11]
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QUESTION 10

A

10.1 In the diagram, AABC and ADEF are drawn such that A=D, B=E and

o
Il
>

Use the diagram in the ANSWER BOOK to prove the theorem which states that
if two triangles are equiangular, then the corresponding sides are in proportion,
AC

. AB
thatis —=—-.
DE DF (6)
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QUESTION 8

8.1 PON is a diameter of the circle centred at O. TM is a tangent to the circle at M,
a point on the circle. R is another point on the circle such that OR || PM. NR and

MN are drawn. Let M, = 66°.

Calculate, with reasons, the size of EACH of the following angles:

8.1.1 P @
8.1.2 M, @
8.1.3 N, M
8.1.4 0, 2)
8.1.5 N, 3)
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8.2 In the diagram, AAGH isdrawn. F and C are points on AG and AH respectively
such that AF = 20 units, FG = 15 units and CH = 21 units. D is a point on FC

such that ABCD is a rectangle with AB also parallel to GH. The diagonals of
ABCD intersect at M, a point on AH.

8.2.1 Explain why FC || GH. (1)
8.2.2 Calculate, with reasons, the length of DM. 5)
[16]
Copyright reserved
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NSC
QUESTION 9
9.1 In the diagram, JKLM is a cyclic quadrilateral and the circle has centre O.
Prove the theorem which states that J+L =180°. %)
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9.2 In the diagram, a smaller circle ABTS and a bigger circle BDRT are given. BT is
a common chord. Straight lines STD and ATR are drawn. Chords AS and DR
are produced to meet in C, a point outside the two circles. BS and BD are drawn.

A =xand R,=y.

9.2.1 Name, giving a reason, another angle equal to:
(@) x @
(b) y @)
922 Prove that SCDB is a cyclic quadrilateral. 3)

9.2.3 It is further given that D, =30° and AST =100°.
Prove that SD is not a diameter of circle BDS. 4)
[16]
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QUESTION 7

DBE/Feb.—Mar. 2018

In the diagram, PQRT is a cyclic quadrilateral in a circle such that PT = TR. PT and QR are
produced to meet in S. TQ is drawn. SQP = 70°

7.1

7.2

Calculate, with reasons, the size of:

7.1.1 T

1

7.1.2 Q,

If it is further given that PQ || TR:

7.2.1 Calculate, with reasons, the size of 'I“z
722 Provethat =X
TS RS

Copyright reserved
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QUESTION 8

In the diagram, PR is a diameter of the circle with centre O. ST is a tangent to the circle
at T and meets RP producedat S. SPT =x and S= -

Determine, with reasons, y in terms of x. [6]
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QUESTION 9

In the diagram, DEFG is a quadrilateral with DE =45 and GF = 80. The diagonals GE and
DF meetin H. GDE=FEG and DGE = EFG.

D
45
G E
H
80
F
9.1 Give a reason why ADEG || AEGF. (1
9.2 Calculate the length of GE. 3)
93 Prove that ADEH ||| AFGH. (3)
9.4 Hence, calculate the length of GH. 3)

[10]
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QUESTION 10

10.1 In the diagram, O is the centre of the circle with A, B and C drawn on the circle.

Prove the theorem which states that BOC = 2A. (3)

Copyright reserved Please turn over
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QUESTION 7

The captain of a boat at sea, at point Q, notices a lighthouse PM directly north of his position.
He determines that the angle of elevation of P, the top of the lighthouse, from Q is & and
the height of the lighthouse is x metres. From point Q the captain sails 12x metres in
a direction B degrees east of north to point R. From point R, he notices that the angle of

elevation of P isalso 4. Q, M and R lie in the same horizontal plane.

P
x
1
M
8
) B
Q 12x R
7.1 Write QM in terms of x and 6. 2)
cos 3
7.2 Prove that tan @ = — 4
7.3 If f=40° and QM = 60 metres, calculate the height of the lighthouse to the nearest
metre. (3)

1]
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QUESTION 8

8.1 In the diagram, O is the centre of the circle. Radii OH and OJ are drawn.
A tangent is drawn from K to touch the circle at H. AHGIJ is drawn such that

GJ||KH. O, =2x.

8.1.1 Name, giving reasons, THREE angles, each equal to x. (5)

8.1.2 Prove that I:I2 = 1:13. 3)

Copyright reserved Please turn over
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8.2 In the diagram, KLMN is a cyclic quadrilateral with KLM =87°. Diagonals LN
and MK are drawn. P is a point on the circle and MP is produced to T, a point

outside the circle. Chord LP isdrawn. LMK =y and Nl =2y.

8:2.1 Name, giving a reason, another angle equal to y. (2)
8.2.2 Calculate, giving reasons, the size of:
(@ y 3)
(b) TPL )
[15]
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QUESTION 9
9.1 Use the diagram to prove the theorem which states that a line drawn parallel to one
side of a triangle divides the other two sides proportionally, that is prove that
XK XL
KY LZ
X
K
L
Y
Z
(3)
9.2 In ARST, F isapointon RS and H isapointon RT suchthat FH || ST.
RF=2x-10, FS=9, RH=4 and HT =x-2.
9.2.1 Determine, giving a reason, the value of x. 5)
9.2.2 Determine the ratio: M.
area ARST “4)
[14]
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Give reasons for your statements in QUESTIONS 8, 9, 10 and 11.

QUESTION 8

10
NSC

DBE/November 2017

In the diagram, points A, B, D and C lie on a circle. CE || AB with E on AD produced.

Chords CB and AD intersect at F. D, =50° and él =15°

E
8.1 Calculate, with reasons, the size of:
8.1.1 A
8.1.2 C,
8.2 Prove, with a reason, that CF is a tangent to the circle passing through points C, D
and E.

Copyright reserved
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QUESTION 9

In the diagram, AABC and AACD are drawn. F and G are points on sides AB and AC
respectively such that AF = 3x, FB = 2x, AG = 12y and GC = 8y. H, E and K are points
on side AD such that GH || CK and GE || CD.

9.1 Prove that:
9.1.1 FG | BC (2)
9.12 AH _AB 3)
HK ED
9.2 If it is further given that AH = 15 and ED = 12, calculate the length of EK. (5)
[10]
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QUESTION 10

DBE/November 2017

In the diagram, W is a point on the circle with centre O. V is a point on OW.
Chord MN is drawn such that MV = VN. The tangent at W meets OM produced at T and

ON produced at S.

10.1 Give a reason why OV L MN.
10.2 Prove that:
10.2.1 MN || TS
10.2.2 TMNS is a cyclic quadrilateral

10.2.3 OS . MN=20N. WS

Copyright reserved
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QUESTION 11

I In the diagram, chords KM, MN and KN are drawn in the circle with centre O.
PNQ is the tangent to the circle at N.

Prove the theorem which states that MNQ = K. 5)
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10
NSC — Grade 12 Exemplar

Give reasons for your statements in QUESTIONS 8, 9 and 10.

QUESTION 8

8.1 Complete the following statement:

DBE/2014

The angle between the tangent and the chord at the point of contact is equal to ...

8.2 In the diagram, A, B, C, D and E are points on the circumference of the circle such
that AE | | BC. BE and CD produced meet in F. GBH is a tangent to the circle at B.

B;=68° and F=20°.

G

Determine the size of each of the following:

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

Copyright reserved
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QUESTION 9

In the diagram, M is the centre of the circle and diameter AB is produced to C. ME is drawn
perpendicular to AC such that CDE is a tangent to the circle at D. ME and chord AD intersect
at F. MB =2BC.

C
2 /11
2\3
1
D
E
9.1 If D 4= X, write down, with reasons, TWO other angles each equal to X.
9.2 Prove that CM is a tangent at M to the circle passing through M, E and D.
9.3 Prove that FMBD is a cyclic quadrilateral.
9.4 Prove that DC* = 5BC”.
9.5 Prove that ADBC ||| ADFM.
9.6 Hence, determine the value of m
FM
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