A Circle Theorems
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R NOT TO
SCALE

P,Qand R lic on a circle.

OR is a diameter. ’%O - (’lf) + ?‘fl-) - }ba

Find angle PRO.
Give geometrical reasons for your answer.

b , _
Angle PRQ = uﬁ? because oﬁ,'ﬂﬁgfﬂl'ﬁfdﬁ:qo' ...... OV[Ol .............
M\Sksmm’mm e St 30 LI oo [2]
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NOTTO
SCALE

A, B, C and D are points on a circle. art m\
AB is parallel to DC and angle ACD = 32°.
Chords 4C and DB intersect at E,

Find the value of x.
190 - (32+3) = |||
o o ’
i~ o
a2 X = e {1 (2]
10 |
Q liernate 5551-&—4-
Hreorern

NOTTO
SCALE

APB is a tangent to the circle at P.

Work out the value of x. 130 - U)'L ¥ 3") = 19’
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The diagram shows a quadrilateral.

Give a geometrical reason why this is a cyclic quadrilateral.

From the list, draw a ring around the line that is a diameter of the circle.

AB AC DF GH GK

)
QEES +QL =0

(%0- 90> %0
(0wl in & Semi-citde i a0”)
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NOTTO
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The diagram shows a cyclic quadrilateral.

Find the value of y. F:'c]. Volse, 4 (tx-‘l:ﬁ E’:\ sb, X bo-
= 190
e + X+ (0 (r(s0) - 93
33_ + w - \g - IE)O "g?‘
ol * o
= 13

3¢ - 2o A .

13 23 Yy .

X = cro lw"‘?'3 = (OF

]

www.pastpaperpenguin.com



13

(b)

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.

(b) Ang!eBC‘D=.....I. ......... because ...... W‘*@l& ..... i o T . 554'6 ..........
%MM@I%O‘L'GD'&S‘IZ&) ......................................... 2]

L}

gH G

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

On the diagram, mark the position of the centre of the circle with a cross.

Explain how you decide.
A@ﬂema Wt-afcfc‘=°ﬁ;5orgkshdeqﬂw
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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 Moo
190 - #0 = |lO
10 2y = &5
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AB is a tangent to the circleat T

Find the value of x.

180 - (40 +37)

(p@%inm orde x=

www.pastpaperpenguin.com

NOTTO
SCALE

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



12 (a)

> iseceles, -kio-ale.

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

Find angle BCD. B = 180 - (ﬂ {'3?')
= b

Angle BCD = “L? 2]
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(b)

A, 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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NOTTO
SCALE

0 otiernpdt. Sawvint
e

P, Q and T are points on a circle.
ATB is a tangent to the circle at 7and PT = PQ.

(%0 - (50 4'50) = 8’00

Find angle 7PQ.

L J
Angle TPQO = 80 (2]
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(b)

NOT TO
SCALE

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

Find the value of w and the value of x.

Wit Tz 190 Ax + x > |20
-1y -l\v S = |90
W = xS ERY

o8 x - 36

v 0B

.....................................................
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of te Ceniit i5 hal
/“’b‘"@@- ot 'H-e.cirwq’ew::@
c

NOTTO

isesceles
o (1)

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

Find angle ACB.

Angle ACB = éZ( .................... 2]
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4708
P

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.

120 - (52+ &) = @I°
0*?5‘&8 n 'kﬁrtﬂe,

Angle RPQ = .............. 6 | 2]
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Points 4, B, C, D, E and F lie on the circle, centre O.

Find the value of x and the value of y.

www.pastpaperpenguin.com

o 2]



15

NOT TO
SCALE

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

Find angle RQOT.
Angle ROT = ............ ”O ............................. (2
i W isascelss
FJronde (radis is ppnl) O

“ ovvle wmaraﬂn&mm@

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

Angle APB = S Z 131

.................................................
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(b)

CDEF is a cyclic quadrilateral and FC = FE.
TU is a tangent to the circle at C and angle 7CF = 50°.

Find
(i) angle EFC,

Angle EFC =

100 -&0 = 100"
(‘@ppcbﬂe, 035 in a gol{c, qbn'l'\l&l%) CDE =

(ii) angle CDE.

www.pastpaperpenguin.com
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A, B, C, and D are points on a circle.
CDE is a straight line. . ] : _ )
140 - 106G = 15 (ﬁppoyi& 0:345 ina aglic o’l-ﬂdl'iﬁb\l)

Find angle ABC .

Angle ABC = ?’é .......................... [1]
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(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 ........................... [1]
(ii) Find angle QOR. .
Angle QOR = go ........................... (1]
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D
aktermte. —r

aes ©

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

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

(b) Find angle DBC.
10 - (120 + 35)= TS
Oﬂ% W a %5\&

Sum o 180 ¢
Angle DBC = ............... Z<5 b nrmsaaseus 12
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A, B and C are three points on a circle, centre O.
DE is a tangent to the circle at 4.
Angle ACO = 35° and angle BCO = 40°.

Find

(a) angle AOC

o
Angle AOC= ... ”O .......................... (1]

(b) angle ABC

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

(¢) angle DAC

(d) angle OAB.

]
Angle OAB = ’5 ......................... {11
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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

-]
Anigle BDA= 5 Ee 0

(ii) angle BCD .
(80 - 3¢ = |0b

(euchispoed el Angle BCD = ... Q6. [1]

(i) angle ABD.
180 - (3¢ + %) = FL Angle ABD = ........... L (1]
(s in (= teomie)

(b) In the diagram, triangle ADX is similar to triangle BCX.
BC=4.5cm, AD=9cmand CX'=3.3cm.

Work out XD.
XD 15 swileto XC.
Ue AD od Biito & S&I&-Poaor-.
S -
&5 L

XD 2 S_xL
. 66 o L é?é? ................. cm [2]
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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 7, u, v and w.

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

(b) Angle DAB = 75°.

Find angle DCB.

180-3S = 105"

(ehic "f""“’lﬁlw“]) Angle DCB = .......

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

Work out CX.

CX & swubl o BX,
SF.= &

CX = L[’ :'-% o ZSGM
t
dividle, Lkecovee s

fon g Arionde o Sl v,

www.pastpaperpenguin.com
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onale WMWM s = 00

NOTTO
SCALE

A, B and C are points on a circle, centre O.
DA and DC are tangents.
Angle ADC = 44°,
Work out the value of x.
Xz 136
A

C@d%ms ice

A i
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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 = ...... “6 .......... becanss ... ADC. ‘é@oﬁmhqwm&%

e, oumdrletesal....sum. dm. JBO a B3]
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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.
EXGz G7F +7S
s
ECH = 37 (isosceks i)
> 36 (ades ik o o)
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SCALE
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
®
Angle ABD = ................ ZZ, ........................ {1]
(b) angle ADC o Ul opadrlaiers|
ARC > TL+3S ~ ADL: [80-5%
a - o (]
> S1 "._'__2:.3_. Angle ADC= ................ \7-5 ...................... (1)
(c) angle CAF.
L4
Angle CAF = \S? ........................ (1]

www.pastpaperpenguin.com



~ NOTTO
owales iq SCALE

e ome. soqmpnt (1)
\ng
®

alterrede Seoprent Hopprenm @
ABCD is a cyclic quadrilateral, 4BX is a straight line and PQ is a tangent to the circle at 4.
Angle CBX = 85°, angle BAQ = 55° and angle CAD = 42°.

Find
(a) angle CBD
®
Angle CBD = Q’Z ...................... [1]
(b) angle ACB
v
Angle ACB = ‘SS ........................ 1]
(¢) angle ADC
o
Angle ADC= ............... 65 ........................ (1]
(d) angle BCD
°
53+ 55:10%
o
Angle BCD = _ ............. 'O% .................... [2]

(e) angle P4D.

Al PAD = ..ol 5 5 ..................... [1]

www.pastpaperpenguin.com
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P, R and Q are points on the circle.
AB 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 step of your work.

QR biscts PRB, s0 ae PRR = .
Rﬁ&;ﬁ&ﬁ_ uSw e olirol 55""@"* theoem -
N

(3]
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(b)

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

Calculate
(i) angle OSR .
AngleQSR="................ q‘Z ........................ [1]
(ii) angle POS 3
Angle POS = L(’Zz ......................... 1
(ili) angle POS.
Angle POS = ..........ccccs0. % Qo ............... 1

www.pastpaperpenguin.com
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A, B, Cand 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% [o\lkrm-b Seyet *me)

Y = 180 ~ (20 + %) — .
2 77 PE e [ 3]
(_03[\’-5 in O '*"’“‘:‘}b}
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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.

(b) Is PBQ atangent to the circle?
Give a reason for your answer.

A/O ................ because 3(’”’6‘:%\&56&£§?6)WM&5& ...........

garalwquf,ﬁ?éc,[&‘)imnhq\mw% n

www.pastpaperpenguin.com
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NOTTO
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A, B, C and D lie on the circle, centre O.
T4 is a tangent to the circle at 4.
Angle ABC = 131° and angle ADB = 20°.

Find
(a) angle ADC, 190 - 131 2 w
. - o
C&f'l'b D{“‘""l’wa) Angle ADC= ..o % .......................
(b) angle 40C,
.
ADRIe AOC = .coscricsiranin % .....................
(c) angle BAT,
Aigle BT & ..cuioipicasil w ...................
(d) angle OA4B.
0
Q0 -70 = KO o
/T Angle OAB = ?O
ond ”&\‘6 - 0\0.

www.pastpaperpenguin.com
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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.

[ B8 i 2]
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Show that PORS s a cyclic quadrilateral.
@ Fad o0 i’ib u_s];os Y dng Het the invAar c:-jcg,sym o 30):

3:..+.x.+w+3x,-40+h-.-5=3[go @S’wwopposiioo-de;
Fx - 25 =30 Sm dp 180*
+ 78 48 x5
1?;' ’%“f 3p-60: 3(s8)-40 =15
'a' : 86 X+20- S5t 35
Lped : UsS)-S 3 log [ 541052180

g_’iSﬂzg:uo
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The points A4, 8, C and D lie on a circle. Mol
PCQ is a tangent 10 the circle at C. il
Angle ABC = 110° and angle BAC = 30°.

Find
(a) angle ADC,
10-1D =3
‘ ¥ o
(e opndaloieral Angle ADC'= ..o 1 (1]
{b) angle ACP,
0
Angle ACP=............. T (1
(¢) angle PCB.
NOTTO &
SCALE Angle PCB= ... 'O (]

(¢

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

Find
(a) angle BCD | .
-t - o
@‘g‘ qﬂﬁ‘;u:";' Angle BCD = .......coc....... IZ«DI .................. [
{b) angle ABD »
Angle ABD= ................. 64’ ................... [1]
{c) the obtuse angle BOD.
@
Angle BOD= .. ... l OZ, ................... [t

www.pastpaperpenguin.com
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0”_\5‘% in e
i .55"4&/\3'

A, B, C and D are four points on a circle.
AC and BD meet at E.

X1Y is a tangent to the circle at 4.

Find

(a) angle CDB,

(b) angle ACB,

a
Angle CDB = 2«5

(c) angle DCE, "
180 - (28 #5856 +40) = 6O  Angie DCE =

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

(d) angle YAD.

Angle YAD = .....cocrmmiine

NOTTO
SCALE

N\ ahermie 5\?5”&4* A eorewm @

www.pastpaperpenguin.com
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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°

Find the value of x. 3&0 — (53 +r 20+ ZSCP) - 35‘
tabbé in o ouedsiters)

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

www.pastpaperpenguin.com



(b)

P, O, 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= ... 5% ......................... 1]

(ii) Find angle POR. "
180 - 3¢ =100

v
C%KG oﬁb\dﬁlw‘u‘m]) Angle POR = ‘05 (1
" I ) 6
in a L
m) @"Sﬁ;@ AngleRPQ= . T 2)
""OG. ’ '
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Od‘s " Ahﬁk@

190+ (56 +T) >50

~ in the Some
Oales Titrets

cophic quedniloferal (&)

The diagram shows a circle and eight chords. 140 ~2 L= 08

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

AP ]ﬁo-('.n’ + 5T+ ZO) . S %. ........................ [4]
= 3
(o i - 185)
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P, Q and R are points on a circle.
ST is a tangent to the circle at R.

(a) Write down the value of x.
Give a geomeltrical reason for your answer.

x=55° because..... wﬁh% ..... h]ﬂ%%ﬂbﬂ*%

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

Give a geometrical reason why triangle SF'R is isosceles.

ng«d&qgﬂmmﬁxwmlpo'«k(s)%@a, Mbg‘x p
.SOV&)"QS,W o8 SV o seseebe . [
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A, B, C and D are points on a circle, centre O.
Angle COD = 124° and angle BCO = 35°.

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

Angle CBD = Q—,’Zf because M@&“"Muﬂ%(lzﬁ-’)

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

Angle BAD =....... 1k because OaD B Zﬂa(hscog\a&n
an. itoseles. Acteale...ove... eopml) . BCO: 354782 bX

Sum YO I%O‘).
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A4, 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.

"Jﬁumﬁﬂmhﬂde&umLmjn ..... 1 7 AU 2]

(b) () Find angle DBC. .
120 - (45 +70) # (5
(@&5 in o -Frno«g\&)

o
Angle DBC = ......coc0nnee 65 .......................... [2]
(ii) Find angle DCG.
BRI DO % i cviisimmnimvammis s (1
akhernone .nge,_,}
%\to‘e,n-,
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