Circle Theorems part 2
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‘Question ‘Working Answer Mark Notes
@G [2x48 9% 1_[B1
The angle at the T | BI NB: accept twice,
i) cente is double the double, origin (0)
angle at the accept ‘angle at
circumference citcumference is half the
angle at the centre’ o
180-48 132 T |BI
®)
@
The opposite angles | 1 | BI accept supplementary

(i)

ina cyclic

quadrilateral total
180°

angles
accept

The angle at the centre is
double the angle at the
circumference

with

angles at a point sum fo
360°
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Notes

(@)
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)

Alternate
segment
theorem
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Dep on BI for ()
Accept alternate segment(s)

Accept angles in alfernate segments
are equal or

Accept Angle between a chord and a
tangent is equal fo the angle on the
ciscumference subtended/made by the
same chord

180 - (180-(61+53))

M1

For 61 + 53 or 18066

114

Al
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Ques | Workin; Answer | Mark Notes
12%(12+6)=09x 0+ BC) oc or M1
12% (124 6)=9 x ACoc or
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5 seor MI | for a complete method
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15 3 AT

Total 3 marks





image11.jpeg
Answer Mark Notes
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19 3 [Al
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BP = 10=15 * S or (10+4B) « 3 |MI foracomect cquation
10=15%8oe

M1 a correct calculation for

(BP=) (15%8) + 10 (=12) oc or
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10+4B=(15 < 8) =~ 10 0e
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simplified equation for
AB
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Question| Working Answer [Mark] Notes
Number
T0xx=3x13 or ML
(x=)3x15<10 oe 2
4.5 0e AL
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Working Answer [Mark] Nates
ORQ=90- 60 (=30) 4 | M1 The comrect working or the correct angle for ORQ or OQR)
or OOR=30 or POR or QPR ar OPR. Must be clearly stated as the
h corvect angle or show on the diagram in correct position
or
POR=05 x (360238 (eg just seeing 30 in working without
D a label is not sufficient
for the award of this mark)
or
OPR=60
or
OPR=
180-(360-238) 9)
2
Working not required, | 31 AT if not on answer line, may be seen on diagram or clearly
so correct Inbelled
answer scores MIAI
(unless from obvious
incorrect working)
NB: degrees symbol Rl B2 (dep on a fully correct method that should lead to the
not essential reasons answer) for fully correct reasons for method used.
Jfor reasons for (underlined words must be seen) eg
method Angle between tangent and sadius s 90°
used Angles around a poiat total 360°
Wewill allow Angle at centre is twice angle at circumference/edge
the symbol Total of angles in trianle is 180° / miangle 180°
& Jor ‘miangle’ Base angles in an isosceles triangle (or 2 sides equal. 0 2
2 for angle aneles equal)
S Jorsum Angles in a quadilatesal total 360° or quadrilateral 360°
‘Accept “4-sided shape” or “quad”
Altemmate sepment theorem
(B dep on M1 for at least one reason for method used)
Total 4 marks
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Question Working Answer | Mark Notes
angle CDB =x or angle M1
CdB=x
angle CBA=180-2x M1
angle CDA = 180 - (180 M1
-2)=2x
Bl deponMI forany one
appropriate circle theorem reason
proof. Al for complete proof with full
with reasons
reasons altemate sepment theorem, angles
in a triangle sum to 180°. isosceles
iriangle. opposite angles of a
cyclic quadsilateral sum to 180°
Alternative method
angle CDB =x or angle M1
CdB=x
angle ACB=x M1
angle ACQ = 2x and M1
angle CDA
Bl deponMI forany one
appropriate circle theorem reason
proof | 5 | Al forcomplete proof with full
with reasons
reasons altemate sepment theorem,

isosceles triangle
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Alternative method

angle OCB=90-x
angle BOC = 180 - 2(90
—x) (=20

angle AOB = 2x and
angle CDA = 2x

cg angle ABC =180 - 2x
Angle CAB = angle ACB
[180- (180~ 2x)] =2

BCQ=CAB=x

proof
with
reasons

M1
M1

M1

Bl

Al

M1
M1

M1
Bl

Al

dep for any one appropriate circle
theorem reason

for complete proof with full
reasons

angle between tangent and adius
is 90°ce, angles in a triangle sum
to 180°. jsosceles triangle, angle at
cenire is fwice angle at
circumference oe

Dep on M1 for any one
appropriate circle theorem reason
For complete proof with reasons
c.g. opposite angles of eyelic
‘quadsilateral sum to 180°
angles in riangle sum to 180°
isosceles triangle

alternate segment theorem
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Question Working Answer | Mark Notes
angle ABD=71or S | M1 clearly labelled or stated
angle ACD=71or
using O as centre of circle,
angle ADO
angle ADB M1 dep clearly labelled or stated
angle ACB=71or
angle BAD =19 % 2 (=38) or
reflex angle BOD = 2 x 142
(=284)
angle BCD =142 142 AT Clearly labelled or stated, from no
incorrect working for their method
B2 dep on Al for fully correct reasons

for each stage of working, repeated
if used more than once.

eg alternate segment theorem,
base angles in an isosceles triangle
are equal,

angles in a triangle sum to 180°,
angle between tangent and
radius(diameter) is 90°

congruent triangles (equal triangles)
oe

opposite angles of a cyclic
quadrilateral sum to 180°

angles in the same segment

angle at the centre is 2 x angle at
circumference oe

equal chords subtend equal angles
at the circumference

If not B2 then award B1 dep on M1
for any one correct circle theorem
reason associated with angle(s)
found

Total 5 marks
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Question ‘Working Answer | Mark Notes
Angle CAD =28 or 41
angle ACB=32° or
angle ACD =90° or
angle ABD = 90°
30° AT Fora comect answer of
30
‘Angles in the same segment are B2 Depon Ml forall

equal.
angle in a semicircle is 90° (or
angle at centre is double angle at
circumference o¢)

angles in a triangle add up to
180%/angles in a triangle
isosceles triangle

ternate angles

vertically opposite angles (or
vertically opposite)

angles at a poin

opposite angles in a evelic
‘quadilateral

angle between tangent and radius
(diameter)

alternate segment theorem
angles subtended by the same
are(or chord) at the circumference
(or on the circle)

correct reasons for their
‘method used

(if not B2 then award
Bl(dep on M) fora
correct circle theorem
reason)

Total 4 marks
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Q Answer Mark Notes
(@) 122 1 Bl
(@)Gi) reason T | BI (deponacomectanswerora

correct method seen for (i)

Opposite angles in a cyclic
‘quadilateral sum to 180°

“

(® [360-2x580r2x 122 M1 _ft from (a)

Total 4 marks





image4.jpeg
Question Answer | Mark Notes
Number
@) () 6] 1 _Je1
W Tangents | 1| BI oe
froma
point to a
circle are
equal in
length
®) RT (or RU) = 8 Bl  orQR=14
"1572=132 + "1472 Mift  Allow ft for R
—2x13 x "14" cos (PQR) and PR if lengths stated
or marked on
cos (PQR) = 67.4| 4 diagram
(132+7142"- “1572) + mift
2x13x"14") Al awrt67.4
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(@ @) 62 3 | Bl

(@) G 118 BIfi 180 their (2))
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Working Answer | Mark Notes
(x=)360— (90 +90 + 52) 4 | Ml
128 Al
Correct Bl | The angle between
reasons atangent and a
B1 | radius is 90° oe
Anglesina
quadrilateral add
up to 360° oe
Total 4 marks





