12

13

NOTTO
SCALE
P, Qand R lie on a circle.
OR is a diameter. )% O - Cg,o + 3 ‘l—) - Ibo
Find angle PRQ.
Give geometrical reasons for your answer.
I b . . . » J
Angle PRQ = b because %"\Oﬁsﬁ"’\l-a"bk:o}o ....... OM ...
- . U

%ﬁlqm%@l&&mw ....... K9 B 2]

NOTTO

SCALE

Moks A +he sone, Seaprpnnt
A, B, C and D are points on a circle. art  eoum
AB is parallel to DC and angle 4CD = 32°.
Chords AC and DB intersect at E.

Find the value of x.

130~ (3t+3) = |||
7
0-3&5 in o ™
Yrienale, PR I 2]
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15

liernale Sememt
Hrearerm
NOTTO
SCALE
B
APB is a tangent to the circle at P.
v
Work out the value of x. 130 ~ (Q)'L ¥ 3°!) : 19

................................................

NOTTO
SCALE

The diagram shows a quadrilateral.

Give a geometrical reason why this is a cyclic quadrilateral.

D D Y T e L R e L LR LT T TR PO TSP PRSP P PR SREY [ e R R P esmzasaashisonnnt: nprarcise iy
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11 ABC, DEF and GHK are triangles with all vertices on the circumference of a circle.

NOTTO
SCALE
From the list, draw a ring around the line that is a diameter of the circle.
AB AC @ DF GH GK
{1
DEF:
—3+8L =90
(%0- 90> 210

(owe in o comicitde is D)
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NOTTO
SCALE

The diagram shows a cyclic quadrilateral.

Find the value of y. F",A Volie, i (p(,-‘é? *5 S, XX 40,
+ \I [ O = lw
Lx b G-(40) - 97
&x.;-w?‘\%o = 60 -¢%F
. -0 ¢
o - 13
3 2o A
3y 3 d&«\‘) 0
v s 60 18073 = (0%
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NOTTO
SCALE

c:fj"c, q'm'n'\eﬁm\

P

A, B, C and D are points on the circle.
PQ is a tangent to the circle at D.
Angle BDQ = 55°,

Complete these statements giving a reason for each answer.

o
(a) Angle BAD= ... 55 ......... because O@én"'l’ﬂQh‘ﬂ’ﬂaﬂ\’a%ﬂ\M .....

qunlmkrA ,sm-:o.l%O ............. ( !wss*lz,s ................................ e 21

(b)
F

£ G

EFG is aright-angled triangle.
A circle can be drawn that passes through the three vertices of the tnangle.

On the diagram, mark the position of the centre of the circle with a cross.
Explain how you decide.

..... Acde. in o, Semizcircle...2. F ., 20 FC 1o . diomekr
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A, B and C are points on a circle.
74 is a tangent to the circle at A.
CA = CB and angle BAT = 70°.

Work out the value of x.

sasceles, Ao ofe

190 - 70 = ||O
O 2y = 55

....................................................

13

NOTTO
SCALE

AB is a tangent to the circle at T
Find the value of x.

180 - (k0 +37)

é

= QDS
(oredes 'V\""H’lee) 2= éb ........................... 2]

www.pastpaperpenguin.com



12 (a)

A, B, C, and D are points on a circle.
Angle DAC = 32°.
BC = DC.

Find angle BCD. B = 180 - (32‘ +3‘L)
= b

Angle BCD = ..
®) 5 olesrole sexvet
: Hoeoremn
D
o)
Cenvt, 5
qu\{, oX ¢AfO

A4, B and C are points on the circle centre O.
ECD is a tangent to the circle at C.
Angle ACE = 42°,

Find angle AOC.

Angle AOC = ..

www.pastpaperpenguin.com
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19 (a)

NOTTO
SCALE

offfernvit SenvBt
‘“'%WV\'\

P, Q and T are points on a circle.

ATRB is a tangent to the circle at Tand PT = PQ.

Find angle TPQ.

(30 - (50 +56) = &’

Angle TPQ = 60 2]

......................................................

{b)

NOTTO
SCALE

The diagram shows a cyclic quadrilateral with an exterior angle of 68°.

Find the value of w and the value of x.

Wit lIT= 190 Az + x > |30
-y -l S = (90
w = s 48

o x - 3

.....................................................

. | - S 3]
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17 (a)

ot He Cexve 15 tlp
/%o@e o Md":""vf&wu@

C NOTTO
SCALE

isescties
oo, (1)

A, B and C are points on a circle, centre O.
Angle OBA = 28°.

Find angle 4ACB.
o
Angle ACB = éz .................... 2]
(b) Aher~ode. Seqmpnt Pt
0
NOT TO
CALE
R S
T P t
P, Q and R are points on a circle.
TU is a tangent to the circle at P.
Angle TPR = 47° and angle PRQ = 52°.
Find angle RPQ.
o
120 - (52+ &) = @l
¢ - -
oples in o ol
]
Angle RPQ = ............. 6 ‘ ............................ [23
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15

Points 4, B, C, D, E and F lie on the circle, centre O.

Find the value of x and the value of y.

Points ), R, S and T lie on the circle.
AB is a tangent to the circle at 7.
Angle RTB = 70"

Find angle ROT.

Angle ROQT = ............ ”O ............................ 2]

www.pastpaperpenguin.com
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NOTTO
SCALE

e o e Cevive 16 dwie
e oo #mdfw&,wm@

A, B and P are points on a circle, centre O and angle OB4 = 38°.

Find angle APB.
Sz
Angle APB = .........>7.. Z ...................... {31
5% ©
Yool
(b) \!
0  Alesrote, Srymend +hienn 0]

NOTTO

SCALE
CDEF is a cyclic quadrilateral and FC = FE.
TU is a tangent to the circle at C and angle TCF = 50°.
Find
(i) angle EFC,

o
Angle EFC = %D ..................... 12}

(ii} angle CDE.

100 -0 =100
[_@ppasib @& in & céd"(, qdnlqﬁﬂéa CDE= ... [0 N— [1]
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A, B, C, and D are points on a circle.

CDE is a straight line. I%O—- 106 = ?60 [ e, 03&5 a Efa“'a O,MJM)

Find angle 4BC .

]
Angle ABC = 7’& .......................... [1}
(b)

P, O, R, S and T are points on the circle centre O.

TOQ is a straight line.
(i) Find angle STR.
Angle STR= ............ ZS. ..... s 2 s e B n
(ii) Find angle QOR.
Angle QOR = ............. g O. .......................... 1]

www.pastpaperpenguin.com
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NOTTO
SCALE

< olitrroe, Soppent 2
oY o @

A, B, C and D are points on a circle.
EF is a tangent to the circle at 4.
AB is parallel to DC.

(a) Find angle DCB, giving a geometrical reason.

{b) Find angle DBC.
160 - (lzo + 35)= TS°
25 W a '&“;0:5‘&

Sum Yo l%d‘ o
Angle DBC = .............. Z«.S ......................... 21

www.pastpaperpenguin.com
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A, B and C are three points on a circle, centre 0.

alterrnie Sovwd Herem ()
\0 4

NOTTO
SCALE

B‘-%*%ww

lS e He
e cuzu:%w@

DE is a tangent to the circle at 4.
Angle ACO = 35° and angle BCO = 40°.

Find

{a) angle AQC

o
Angle AOC= ... ”O .................. [
{b) angle ABC
. _
Angle ABC = ... 55 ........ W | §
(¢) angle DAC
o
Angle DAC = ... 55 ......................... [}
(d) angle O4B8.
[ ]
Angle OAB = 15 ......................... {1}

www.pastpaperpenguin.com
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NOTTO
SCALE

The diagram shows a cyclic quadrilateral ABCD.
BD and AC intersect at X.

{a) Angle BAD = 74° and angle BCA = 34°.
Find

(i) angle BDA

o
Angle BDA = .......... 3 ({' ..................

(i) angle BCD ,
130 -3¢ = 06

(eughc o ods ool Angle BCD = v (/AN

(iii) angle ABD.

L]
180 "(34' * :M') : 7?‘. Angle ABD = ?Z .....................
(ors i o deiorge)
(b) In the diagram, triangle ADX is similar to triangle BCX.
BC=45¢cm, AD=9cmand CX=3.3cm.
Work out XD.
XD 15 swle o XC.
ux AD WA .BC-'}D e;‘d m-&mf'.,
S5F - _j.- = 7
&S
XD = 33 xL é)
- 6 . 6 XD = o X '6 .................

www.pastpaperpenguin.com
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ABCD is a cyclic quadrilateral and the diagonals AC and BD intersect at X.

(a) Complete the statement using two of ¢, u, v and w.

Angle t ..... is equal to angle V‘/ 1]
(b) Angle DAB = 75°.
Find angle DCB.
]
180-3S = 10S
(]
(eehic ﬁmd“[w“l) Angle DCB = oo oS ... i

(¢) AB=8cm, AX=6cm, BX=4cm and DC= Scm.

Work out CX.

CX is swibl o BX,
U AB o OC to Fid Seole focar
SF.=

C’x s Lk ::% g Z'SCN\
divide, Lecorse 204 = 2-S -

£*‘cw\ b\’-s‘\ﬁvﬁ& > ol vaau‘ ...........................................

Www.pastpaperpenguin.com
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NOTTO
SCALE

A, B and C are points on a circle, centre 0.
DA and DC are tangents.
Angle ADC = 44°,

Work out the value of x.
13522
6D
(onole, o o cedbee is Hvice
forpor b o) pgr

- 131
15

NOTTO
SCALE

A, B, C and D lie on the circle.
PCQ is a tangent to the circle at C.
Angle ACQ = 64°.

Work out angle ABC, giving reasons for your answer.

Angle ABC = “b ............ because .. A:DC( 6[(' %@M e ollerne -53 .......
MWABCVBO‘BLV“GM@W&@%Mq .......
e T o L BN O .o — B3]

www.pastpaperpenguin.com
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NOT TO
SCALE

Points E, F, G and H lie on the circle and £G = EH.
HF and EG intersect at K.

ET is a tangent to the circle at £.

Angle FET = 47° and angle FEG = 25°.

Find the value of x.
ENG: &7 +7S
- 17°

ECH = 32 [icoseks i)
X, = |80 - @'Z'\‘Q’Q x=

22 (onmes in = W)

www.pastpaperpenguin.com
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NOTTO
SCALE
E
otherrore, Sagmed
Haeorem
A, B, C and D are points on the circle.
EF is a tangent to the circle at 4.
Angle DBC = 35° and angle ACD = 22°.
Find
(a) angle ABD
b
Angle ABD = ................ ZZ ........................ 1]

(b) angle ADC e L:Ef,\t'o o,uhc\nlq-}eml

ARG TL+3S  ADCL: ($0-5%
? 5?' :_I__Z.‘.S_o. Angle ADC = \12; {1}

.................................................

{c) angle CAF.

¢
Angle CAF = 5? ........................ [1j

www.pastpaperpenguin.com
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e ome. seqmank (D
Uq&

®

.Sa»v»& ﬂaz;'m@

ABCD is a cyclic quadrilateral, 4BX is a straight line and PQ is a tangent to the circle at A.

Angle CBX = 85°, angle BAQ = 55° and angle CAD = 42°.
Find

(a) angle CBD

Angle CBD = Q’Z

........................................

(b) angle ACB

o

Angle ACB= ............ S S ................
(¢) angle ADC

[

Angle ADC= ... 55 ................

{(d) angle BCD
o
531+ 55=10%
o
Angle BCD = ... lo% ............

(e) angle P4D.

a

Angle PAD = ... 5 5 .............

www.pastpaperpenguin.com
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NOT TO
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P, R and Q are points on the circle.
AR is a tangent to the circle at 0.
OR bisects angle POB.

Angle BOR = x° and x < 60.

Use this information to show that triangle POR is an isosceles triangle.
Give a geometrical reason for each siep of your work.

QR. bisgets P@B, s ande p&ﬁ -
Rﬁ& = Séafi q% de alirol s\&y’\w Yhesrern .
AR = REG =00 | o He drioule 6 isasceles:

B3]

Www.pastpaperpenguin.com



(b)

P, Q. R and § are points on the circle and TQU is a tangent to the circle at 0.
PR and SQ intersect at the centre of the circle, O, and PQ is parallel to SR.
Angle RQU = 42°.

Calculate

(i) angle QSR

6
Angle OSR= _........... q’z ........................ [1]
(ii) angle PQS v
Angle POS = Z{'Z’ ........................ n
(iii) angle POS.
o
Angle POS = ....cocevenenn %Q ..................... [

www.pastpaperpenguin.com
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o fernate
3}
Sepyen @

A, B, C and D are points on a circle.
TU is a tangent to the circle at D.
DA is parallel to CB.

Find the value of x and the value of y.

X 3% Co«\krwe Sepyemt %M)

- ~ (120 + 28) -
Yy = 180 ¢ .

2 77 y=
(ov\\sl!é in O -k'io:ﬁe‘)

www.pastpaperpenguin.com
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cugli: oudnlateyo,

A, B, C and D are points on the circle.
PBQ is a straight line.

{a) Find angle DCB, giving a reason for your answer.

<g ° " s .
Angle DCB = Z’ ................. because ........ QPFQS‘*@%*&S ..... NS (:3-,1;4,« ............
........ OrJ‘I!r‘\WH\&VMJv]‘bO‘ OO .

{b) Is PBQ a tangent to the circle?
Give a reason for your answer.

........................................................

www.pastpaperpenguin.com



A4, B, C and D lie on the circle, centre O,
74 is a tangent to the circle at 4.

Angle ABC = 1317 and angle ADB = 20°.
Find

: le ADC,
(a) angle AD 140 - 131 3 fl’°l'

(cxglee ouedllotora

{b) angle AOC,
(c) angle BAT,

(d) angle O48.

QA0 - = KO

NOTTO
SCALE

Angle ADC = ... q‘of ....................... {1}
Angle 4JOC= ... q %. ....................... n
Angle BAT = ... Zd ...................... i1}
Angle Q4B = ... ?O ,‘., ...................... {1

www.pastpaperpenguin.com
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NOT TO
SCALE
ABCD is a cyclic quadrilateral.
ABV is a straight line and TU is a tangent to the circle at C.
Find the value of x and the value of y.
[
A (@0 X
0
BGo 2]
(d)
NOT TO
SCALE

Show that PORS 1s a cyclic quadrilateral.

@ Find o0 %usg*‘ﬂfyigmqw ﬂno,'tr\wo:ilféswﬂ.b 30

X+ Xp0 + 30L-G0+ WS 230 ® Svow Aok opposiie. ovolas
.q-.x/ - 25 :% Sm dp lgo:
+ 18 +5 X &8°
Te B 300 389 -40 8
‘J_-‘ 86 e S81201 38
Lr-5 :TlsS)-S s (oS oS = 180

ESSst:lzo

{51
WwWw.pastpaperpenguin.com



12

NOT TO
SCALE

. cuclc. opedelotr)

Q
olernede W
The points A, B, C and D lie on a circle. Mol o
PCQ is a tangent to the circle at C.
Angle ABC = 110° and angle BAC = 30°.
Find
(a) angle ADC,
0= =7¢f
\r ’ (4
(e ol °“""ﬂ Angle ADC = ovoo... 1 1]
{(b) angle ACP,
0
Angle ACP= ... _110 ....................... [t}
(¢) angle PCB.
NOTTO &
SCALE Angle PCB= o........ O [

I)

www.pastpaperpenguin.com
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A4, B, C and D are points on the circle centre 0.
PD@ s a tangent to the circle at D,
Angle BAD = 51° and angle PDA = 64°.

Find
{a) angle BCD

o -5l = 129
(e audiloten))

{b) angle ABD

(¢} the obtuse angle 80D,

Angle BCD =

Angle ABD =

Angle BOD =

www.pastpaperpenguin.com
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NOTTO
SCALE
X
ag\es in fe
S 55Men+
4, B, C and D are four points on a circle.
ACand BD meetat £,
X4Y is a tangent to the circle at 4.
Find
(a) angle CDB, 0
Angle CDB = Z\S ....................... 1
(b) angle ACB, o
Angle ACB= ... L(»O ................... .. 1
(c) angle DCE, R "
180 = (28 85 +40) = 6O angle DCE= ... 6O i
(d) angle ¥4D. g .
Angle ¥AD = o T 1]
NOT TO
SCALE
v
A
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A, B and C are points on the circumference of a circle, centre O.

Tangent DE touches the circle at C.
Angle BCE = 53° and angle ACO = 20°.

3L0 - (53 + 10+ 25¢) = 3%
Tondes in o quadiibers)

Find the value of x.

(b)

M

P, (, R and S lie on a circle.

MPN is a tangent to the circle at P.
Angle MPS = 58° angle PSR = 74° and angle QPN = 27°.

(i) Find angle PRS. .
Angle PRS = 'S$ [1}
(i) Find angle POR. s
180 -3¢ =106 ,
(_%d{o qwdﬁlwml) Angle POR = e X0p (1
iii) Find angle RPQ. . °©
(iii) 1;°axzflf"m@b 18O - (7.? t IW:) - (l'?
[T Cemen O n o 3
" ) _\n,@) Angle RPO = _ .. . E o [2]

fo o’ www.pastpaperpenguin.com
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NOTTO
SCALE

ol i~ a denle @

190 - (6 + ) *52

*~ e, tn the Some
3 Seagemt ()

c\ﬂc.\{c, ﬁwpll‘u‘ loderal @

The diagram shows a circle and eight chords. 140~ 2Lz [Oﬁ'

Calculate the values of », v, w and x.

e OB
2z 190- (31 + 5T+ 20) S AR

= 3y
(_Gﬂu " O('h%@(: ]‘50')
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NOTTO
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P, O and R are points on a circle.
ST 1s a tangent to the circle at R

{#) Write down the value of x.
Give a geometrical reason for your answer.

- B U U M - 12]

{b) Another tangent from the point S touches the circle at V.

Give a geometrical reason why triangle STR is isosceles.

www.pastpaperpenguin.com
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-Iﬂég\e;

A, B, C and D are points on a circle, centre O.
Angle COD = 124° and angle BCO = 35°.

(1) Work out angle CBD.
Give a geometrical reason for your answer.

9 [
Angle CBD = G’Z because MD‘\GS)&“PMC%WOM')
39 dwie, Ho, Oade okt Cifciamdbetncs...o 2]

(i) Work out angle BAD.
Give a geometrical reason for each step of your working.

www.pastpaperpenguin.com
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4, B, C, D and E lic on a circle.
FG is a tangent to the circle at C.
Angle BAD = 110°, angle ADB = 20° and angle BEC = 45°.

(a) Find angle BCD.
Give a geometrical reason for your answer.

“}O ﬂb ]
Angle BCD = ...\ +...... . because .. POSNE: .. veNeS.. 1. Q... Ci 31 7
qm&llm ..... Sum.. 1o { %Op, .................................. 2}

(b) () Findangle DBEC.
g0 ~ (@5 +70) = (5
(o@es n o -[nmg\ea)

0
Angle DBC = ......cc.... &5 .......................... [2]
(it) Find angle DCG.
NOTTO
SCALE
Angle DOG = . [

A alternode Seymend
MM
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