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Understand what is being asked in Theorem 7: 

Angle between a tangent and a chord at the point of contact is equal to the angle 

subtended by the chord in the alternate segment.
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To prove that B ෠𝑇D=T መ𝐶D

𝐵 ෠𝑇𝐷 is the angle between the tangent ATB and Chord TD.

𝑇 መ𝐶𝐷 is the angle that chord DT makes in the alternate segment 
at circumference

REMEMBER THAT A CHORD DIVIDES A CIRCLE INTO TWO
SEGMENTS.

SO 𝑇 መ𝐶𝐷 IS IN AN ALTERNATE SEGMENT TO 𝐵 ෠𝑇𝐷



Theorem 7: 

Angle between a tangent and a chord at the point of contact is equal to the angle 

subtended by the chord in the alternate segment.
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To prove that B ෠𝑇D=T መ𝐶D



90 - 

90 - 

2


Given: Circle with centre O
Proof
Construction: Draw OD and OT

Let angle D ෠𝑇𝐵 be .

O ෠𝑇𝐵 = 90° 𝑇𝑎𝑛 ⊥ 𝑅𝑎𝑑𝑖𝑢𝑠
∴ D ෠𝑇𝑂 = 90° − 

𝑇 ෡𝐷𝑂 = 90° −  (Angles opp equal sides)

∴ D ෠𝑂𝑇 + D ෠𝑇𝑂+ T෡𝐷𝑂 = 180° (𝑎𝑛𝑔𝑙𝑒𝑠 𝑜𝑓 ∆)
∴ D ෠𝑂𝑇 + (90° −  )+ (90° − ) = 180°
∴ D ෠𝑂T = 180° − (90° − ) − (90° − )

∴ D ෠𝑂T = 2
∴ T መ𝐶D=α (

)
𝑎𝑛𝑔𝑙𝑒 𝑎𝑡 𝑐𝑒𝑛𝑡𝑟𝑒 = 2 ×

𝑎𝑛𝑔𝑙𝑒 𝑎𝑡 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒
∴ B ෠𝑇D=T መ𝐶D

ATB is the tangent 
and OT is the 
radius

OT and OD are equal 
in length –radius 
therefore the opp
angles in triangle are 
equal. D ෠𝑇𝑂 = T෡𝐷𝑂

D ෠𝑂T is an angle at the 

centre of circle

Both equal to α



Examples for Theorem 7: 

Angle between a tangent and a chord at the point of contact is equal to the angle 

subtended by the chord in the alternate segment.
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To prove that 

B ෠𝑇D=35°, 𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓𝐷 መ𝐶𝑇

𝐵 ෠𝑇𝐷 = 35° (Given) 

𝐵 ෠𝑇𝐷 = 𝑇 መ𝐶𝐷 (Tan-Chord Theorem)

Tan-Chord Theorem is the reason 
used in an application when applying 
Theorem 7. 
Angle between a tangent and a chord 
at the point of contact is equal to the 
angle subtended by the chord in the 
alternate segment.



Examples- Applications

xo

xo

yo

yo

45o (Tan Chord Theorem)

60o (Tan Chord Theorem)

75o (Angles of Triangle)

Find the missing angles below 

giving reasons in each case.

angle x = 

angle y = 

angle z = 



Example 1- Applications PAST PAPER QUESTIONS

NOTE:
DC = AB which 
means that ෠𝑂1 = ෠𝑂2

BECAUSE OF EQUAL 
CHORDS SUBTENDS 
EQUAL ANGLES. 

DO NOT USE 
VERTICALLY OPPOSITE 
ANGLES BECAUSE 
DOB and AOC ARE 
NOT STRAIGHT LINES



Answer to Example1- Applications PAST PAPER QUESTIONS



Example 2- Applications PAST PAPER QUESTIONS



Answer to Example 2- Applications PAST PAPER QUESTIONS

REFLEX 
ANGLE R መ𝑆𝑇
is used in 
this answer



Example 3- Applications PAST PAPER QUESTIONS



Answer to Example 3- Applications PAST PAPER QUESTIONS



Example 4- Applications PAST PAPER QUESTIONS

This is a Theorem that 
you need to know. 
Opposite angles of a
Cyclic Quad are
supplementary



First possible Answer to Example 4- Applications PAST PAPER QUESTIONS

Opposite angles of cyclic quad are supplementary (adds up to 
1800 )
Given: Cyclic Quad PRST
Proof
Construction: Draw PS and RT
USING CHORD ST
𝑆 ෠𝑃𝑇 = S ෠𝑅𝑇=𝛼 (angle subtended by same chord or arc)
USING CHORD RS
R ෠𝑇𝑆 = R ෠𝑃𝑆 = 𝛽 (angle subtended by same chord or arc)

USING CHORD PR
𝑅 ෠𝑇𝑃 = P መ𝑆𝑅 = 𝛾 (angle subtended by same chord or arc)
USING CHORD PT
𝑃 መ𝑆𝑇 = P ෠𝑅𝑇 = 𝛿 (angle subtended by same chord or arc)

𝑆 ෠𝑃𝑇 + S ෠𝑅𝑇 + R ෠𝑇S+ R ෠𝑃𝑆 + 𝑅 ෠𝑇𝑃 + P መ𝑆𝑅 + 𝑃 መ𝑆𝑇 + P ෠𝑅𝑇= 3600 (Angles of Quad = 3600 )
𝛼 + 𝛼 + 𝛽 + 𝛽 + 𝛾 + 𝛾 + 𝛿 + 𝛿 = 3600

2𝛼 + 2𝛽 + 2𝛾 + 2𝛿 = 3600

2(𝛼 + 𝛽 + 𝛾 + 𝛿) = 3600

𝛼 + 𝛽 + 𝛾 + 𝛿 = 1800

∴ 𝑃 ෠𝑅𝑆 + 𝑃 ෠𝑇𝑆 = 1800 and R ෠𝑃𝑇 + 𝑅 መ𝑆𝑇 = 1800

∴ ෡𝑷 + ෡𝑺 = 𝟏𝟖𝟎°

R
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P



Second possible Answer to Example 4- Applications PAST PAPER QUESTIONS

This is an alternate 
answer to the one that 
you learnt.

point



Example 5- Applications PAST PAPER QUESTIONS



Answer to Example 5- Applications PAST PAPER QUESTIONS

SOMETHING TO NOTE:
Exterior Angle of a Cyclic is Equal to
the interior opposite angle.
Example on left r = 135°.
This is used in 10.2.1 (a)


