8. A circle with centre O has tangent T A touching the circle at A, TO produced
cuts the cirele at B and €. D is a point on AC" such that T bisects angle AT (.
This is shown in the diagram helow.

(a) Prove that ZTDC" — 135

8. (a) A

B

[n the diagram PA and PB ate tangents from P to the circle. () is a point on the
minor arc AB. QL, QM and QN are the perpendiculars from ) to PA. AB and
PB respectively.

(1) Copy the diagram showing thye above information.

(i1) Show that AALQ|||ABMQ and ABNQ|||AAMQ

(i) Henee show that QL. QM and QN are consecutive terms in a geometric se-
quence,

(@) M lies on the chord AB of a circle centre O, Prove that if the diameter OM bisects AB then it is
perpendicular to it.

AB and CD are two parallel chords. The tangent to the circle at D meets AB produced at T. The other tangent
from T touches the circle at E. EC cuts AB at F.



(b) Prove E, F, D and T are concyclic.
(c) Prove FC = FD.
(d)  Hence prove that AF = FB.

(&)  Prove that OFET and OFTD are cyclic quadrilaterals, where O is the centre of the circle.
(1t may be helpful to draw a new diagram for the sake of clarity.)
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Vi that ABE — DBC.
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(i) Show that AABC|ADBG and AABD
(ii) Hence show that AB.DC | AD.BC — AC.DB

MEBC

(b) ABC' is an equilateral triangle inscribed in a circle. 7 is a point on the
minor arc AR of the cirele. Show that PC'— PA + PR,

[n the diagram ABCD) 15 a cvelic quadrilateral. £ is the point on AC such that

/ABE = /DBC.
() Show that AABE[|ADBC and AABD|||AEBC.
(3) Hence show that AB.DC + AD.BC — AC.DB.

Circles APD and BPC touchat P. D, P and Care collinear. TP is the common
tangentat P. TC cutscircle BPC in B while TD cutscircle APD in A

(i) Copy the diagram,

(ii) Show that ATBP is a cyclic quadrilateral.

(iii) Show that ABCD isa cyclic quadrilateral.
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A ABCD is a evelic quadrilateral. P is a point

T on the circle through A. B.C" and D. PH.
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T PX,PK and PY are the perpendiculars
from P to AB produced, BC. DC' produced
and DA. respectively.
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(i) Show that AX PK||AHPY

(ii) Hence show that PX.PY = PH.PK and £5EK - -‘;}—{{;

(b)

ABC" is a triangle inscribed in a circle. P is
a point on the minor arc AB. L. M and N
are the feet of the perpendiculars from P to
C'A produced, AB. and BC' respectively,

Show that L, M and N are collinear.
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In the diagram above. ABC is a triangle inscribed in a cirele. P is a point on
the minor arc AB. L, A and N are the feet of the perpendiculars from P to ('A
(produced). AB., and BC' respectively.

(1) Copy the diagram.

(i1) State a reason why P, M, A and L are coneyclic points.

(ii1) State a reason why P, B. N and M are concyelic points.

(iv) Show that L. M and N are collinear.
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ABCD is a eyelic quadrilateral. P is a point on the eircle through A, B.C' and
D. PH,PX, PK and PY are the perpendiculars from P to AB produced. BC', DC
produced and DA respectively.

(a) Copy the diagram.

(b) (i) Explain why X PKC an d AH PY are cyclic quadrilaterals.

(i1) Hence show that ZXPK = /ZHPY and ZPKX = /PYH.

(¢) (i) Deduce that AX PK|||AHPY .

)
(i1) Hence show that PX.PY = PH .PK and -7;7‘7-’15{5- %ﬁ-
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In the diagram MC'N is a staight line. Cireles are drawn with centre A/, radius M’
and centre N, radius NC'. AB is a common tangent to the two cireles with points
of contact at A and B respectively. (') is the common tangent at (', and meets AB
at .

(1) Copy the diagram.

(i1) Explain why AMCD and BNCD are cyclic quadrilaterals.

(iii) Show that AACD|||ACBN.

(iv) Show that M D||C'B.
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Chords AB,C' D, EF are concurrent in M where M is the midpoint of AB. C'F.ED
meet AB in P.Q) respectivelv. Chord DG is constructed parallel to AB, and N is
the foot of the perpendicular from A to DG.

(i) Copy the diagram.

(i1) Show that AN G D is isosceles.

(ii1) Show that PAMF G is a evelic quadrilateral.

(iv) Show that M P = MQ.
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In the diagram ABCD is a cvelic quadrilateral. M and N are points on the circle
through A, B, (" and D such that ("M bisects BC'D and AN hisects DAB.

(1) Copy the diagram.

(11) Show that M N is a diameter of the circle.




ABC) is a l':i'L']il' :[ll;lrll'i]ule-]'n]. The cli.‘l_!_':llll.'llh AT and BD intersect at l‘i_!_';]]l :|1]_u;]t'=-' at X.
M is the midpoint of BC. MX produced meets A at NV,

(i) Copy the diagram showing the above information.
(i) Show that MBYX — MXB

(1i1) Show that MN is perpendicular to A,

(c)

In the figure, PACQ) and BH K are straight lines. Prove that PH is parallel to
K(Q).

(d) Two circles, eentres B and ', touch externally at A, P is a direct
common tangent touching the circles at P and () respectively.

(1) Draw a neat diagram depicting the given information.

(11} Prove that the circle with B as its diameter touches the line Po).

(b} Twao circles intersect in A and B. " and [} are points on the respective
circles such that ZCAB — ZDAB. OB and DB are produced to cut the circles

again at £ and F.

(1) Draw a neat diagram depicting the given information.

(ii) Show that BO.BE — BID.BF.



(a) In the hgure, AB and C'D are two chords of the circle. AB and C'D
mtersect at £, F is a point such that ABF and DCF are right angles.
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Prove that FE produced is perpendicular to A D,

(b) ABC is an equilateral triangle

inscribed in a circle and P is another ¢

point on the circumference., PC

crosses AB at X,

X
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(i) Prove that ACXB ||| ACBP. 2
(it)  Find the size of £APB , giving reasons. 2
(iii) Q is a point which lies on PC such that AP = QP. Find £4QC, giving 2

rcasons.

iv) Show that CP= AP+ PB. 2
(iv)



(a)

PQ and PR are chords of a circle, centre O, which touch a concentric circle
at A and B.

(i) Prove that PA = AQ.
(i) Prove that QR = 2AB.
(ui) Prove that OPF is the perpendicular bisector of AB.

(b)

In the figure the circles are equal and BXY is a straight line.
Prove that AX = AY.




In the diagram. the chords P0) and D) are parallel. The tangent at [) cuts the
chord P} at T. The other point of contact from T 15 B and BC cuts PO at K.
(1) Copy the diagram.

(11) Prove that ZBDT — ZBRT and state why B.T. D and R are concevelic

(1) Show that A RCD is isosceles.

(b) Inthe figure AH and CD are two chords of the circle. AB and CD intersect

such that ZABF and ZDCF are right angles. at E. F is a point

D

Prove that FE produced is perpendicular to AD.

(c)

C

ABCD is a cvelic quadrilateral. E is a point on diagonal B, such that ZDAFE
ZBAC. Prove that:

(1) AB.CD = AC.BE (ii) BC.DA = AC.DE (iii) AB.C'D + BC.DA = AC.BD



[n the diagram. the chords PO and D) are parallel. The tangent at [) cuts the
chord P} at T, The other point of contact from T 15 B and BC cuts PO) at K.
(1) Copy the diagram.

(11) Prove that ZBDT — ZBRT and state why B.T. D and R are concevelic

(11) Show that ARCTD is isosceles.

(a)
A ABC is a triangle inscribed in a circle with
centre O A second circle through the points
A, C, O cuts AB at D. DO produced
B meets AC at E.
C
(1) Copy the diagram

(ii) Show that BE= CE.

B

ABC is a triangle. P is a point on the minor are AB. PL. PM and PN are
perpendicular to AC', AB. BC' or these sides produced.

Prove that (i) PML = PBC (ii) L. M. N are collinear.



P() is a chord of a circle. The diameter of the circle perpendicular ta P0) meets
another chord PR at K such that OK — KRR,

(1) Prove that quadrilateral OK R() is cvelie.

(i1) Hence deduce that K'Q) bisects OQR.

{b) ABC is any triangle. Equilateral triangles ABX, BCY and ACK are constructed on

the sides of A ABC. Circles with centres P and €} are drawn to pass through the vertices
of SZABX and ABCY . The circles meet at B and O. [see diagram)

,,

(i) Find the size of FAOB, ZBOC and ZAOC, giving reasons.
{ii) Prove that AOCZ is a cyclic quadrilateral.

(111) If B is the centre of the circle AOCZ, prove that A PRE) is equilateral.



A LB C. Do and E are points on a circle centre O with diameter BE and AC | DE
AlT L BC . and BD intersect A and AC at G and F respectively .

(i) Prove 2 BFC =90V

(11) Prove CFGH 15 a cvelic quadrilateral .

(111) Prove AB . BG =BE . BH

(c) ABCD is a quadrilateral. C'X | AB. X lies on diagonal BD. XC' = DX and
/BXC =2/ACX.

A

(i) Copy the diagram.
(i1) Prove that ABCD is a cyclic quadrilateral.



(b) AB=AD = AR, RP | DC.

Prove that

(i) BCPQ is a cyclic quadrilateral.
(i1) ZCBD = 90°

(iii) AB = AP.

(b)

PQR is a triangle inseribed in a circle with W a point on the are QR. WX is
perpendicular to PR produced. and WZ is perpendicnlar to PQ.

(i) Copy this diagram.

(i1) Explain why WX RY and WY ZQ are cyclic quadrilaterals.

(iii) Show that the points X, Y and Z are collinear.
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In the diagram above, P is the midpoint of the chord AB in the circle with centre
O. A second chord ST passes throngh P, and the tangents at the endpoints meet
AB produced at M and N respectively.

(i) Explain why OPNT is a eyclic quadrilateral.

(i1) Explain why OPSM is also cyelic.

(iii) Let ZOTS = f. Show that ZONP = ZOMP = #.

(iv) Hence prove that AM = BN.

In the diagram above, O is the centre of the circle, PT is a tangent to the circle and
PT = PA. Let /ACP = a and {BCT = f3.

(i) Show that APBT || APTC.
(i) Show that AAPB || ACPA.
(iii) Show that DE | AP.



