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A B C 

∵ 𝑀𝐶 ⊥ 𝐴𝐵 

∴ 𝐴𝐶 = 𝐵𝐶  

∴ 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐵തതതത 
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A B C 
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A B 
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C D 
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C D 

A B 
M 

C D 

A B 
M 

C 

D 

A 

B 

A 

M 

B C 

A 

M 

B C 

A 

M 
B C 

D E 

∵ 𝐶 𝑖𝑠 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐵തതതത 

∴ 𝑀𝐶 ⊥ 𝐴𝐵  

∴ ∆ 𝑀𝐶𝐴 𝑖𝑠 𝑟𝑖𝑔ℎ𝑡 − 𝑎𝑛𝑔𝑙𝑒𝑑 

∵ 𝑀𝐴 = 𝑀𝐵 = 𝑟𝑎𝑑𝑖𝑖 

∴ ∆ 𝐴𝑀𝐵 𝑖𝑠𝑜𝑠𝑐𝑒𝑙𝑒𝑠  

∴ 𝑚ሺ∠𝐴ሻ = 𝑚ሺ∠𝐵ሻ 

∵ 𝐵𝐶ሬሬሬሬሬԦ 𝑖𝑠 𝑎 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 , 𝐴𝐵 തതതതത𝑖𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 

∴ 𝐴𝐵തതതത ⊥ 𝐵𝐶  തതതതത 
----------------------------------------------------- 

𝑎𝑛𝑑 𝐼𝑓 𝑚ሺ∠𝐵ሻ = 90𝑜  ∴   𝐵𝐶ሬሬሬሬሬԦ 𝑖𝑠 𝑎 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 

∵ 𝐴𝐷ശሬሬሬሬԦ , 𝐵𝐶ശሬሬሬሬԦ 𝑎𝑟𝑒 𝑡𝑤𝑜 𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑠 , 

 𝐴𝐵 തതതതത𝑖𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 

∴  𝐴𝐷ശሬሬሬሬԦ // 𝐵𝐶ശሬሬሬሬԦ  ,   𝑀𝐴തതതതത ⊥ 𝐴𝐷തതതത  , 𝑀𝐵തതതതത ⊥ 𝐵𝐶തതതത 

∵ 𝐴𝐵തതതത 𝑖𝑠 𝑎 𝑐𝑜𝑚𝑚𝑜𝑛 𝑐ℎ𝑜𝑟𝑑 , 𝑀𝑁തതതതത 𝑖𝑠 𝑙𝑖𝑛𝑒 

𝑜𝑓 𝑐𝑒𝑛𝑡𝑒𝑟𝑠  

∴ 𝑀𝑁തതതതത ⊥ 𝐴𝐵തതതത , 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐵തതതത 

∵ 𝐴𝐵 തതതതത/ /  𝐶𝐷തതതത 

∴  𝑚൫ 𝐴𝐶෢  ൯ = 𝑚 ሺ 𝐵𝐷෢  ሻ 

∵ 𝐴𝐵 തതതതത/ /  𝐶𝐷ശሬሬሬሬԦ 

∴  𝑚൫ 𝐴𝐶෢  ൯ = 𝑚 ሺ 𝐵𝐶෢  ሻ 

∵  𝑚൫ 𝐴𝐵෢  ൯ = 𝑚 ሺ 𝐶𝐷෢  ሻ 

∴ 𝐴𝐵തതതത = 𝐶𝐷തതതത   ሺ𝑡𝑤𝑜 𝑐ℎ𝑜𝑟𝑑𝑠ሻ 

And vice versa 

𝑚൫𝐵𝐶෢ ൯ = 𝑚ሺ∠𝑀ሻ 𝑐𝑒𝑛𝑡𝑒𝑟𝑎𝑙 

 

𝑚൫ 𝐵𝐶෢  ൯ = 2 𝑚ሺ∠𝐴ሻ 𝑖𝑛𝑠𝑐𝑟𝑖𝑏𝑒𝑑 

𝐼𝑓 𝐴𝐵 = 𝐴𝐶  

𝑡ℎ𝑒𝑛 𝑀𝐷 = 𝑀𝐸 

and vice versa 

All About the circle
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𝑚ሺ∠𝐵ሻ = 𝑚ሺ∠𝐷ሻ 

Two inscribed angles subtended by the 

same arc 𝐴𝐶෢  

M 

B 

D A 

F C 

E 

𝐼𝑓 𝑚൫𝐴𝐶෢ ൯ = 𝑚൫𝐹𝐷෢ ൯ 

𝑡ℎ𝑒𝑛 𝑚ሺ∠𝐵ሻ = 𝑚ሺ∠𝐸ሻ 

and vice versa  

𝑚ሺ∠𝐵𝐸𝐷ሻ =
1

2
× ൣ 𝑚൫𝐵𝐷෢ ൯ + 𝑚൫𝐴𝐶෢ ൯൧ 𝑚ሺ∠𝐸ሻ =

1

2
× ൣ 𝑚൫𝐴𝐶෢ ൯ − 𝑚൫𝐵𝐷෢ ൯൧ 

𝐼𝑓 𝐴𝐵തതതത 𝑖𝑠 𝑎 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 

𝑡ℎ𝑒𝑛 𝑚ሺ∠𝐶ሻ = 90𝑜 

inscribed angle drawn in semi-circle 

M 

C 

A 

D 

B M 

C 

A D 

B 

E 

𝐼𝑓 𝐴𝐵𝐶𝐷 𝑖𝑠 𝑎 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑. 

Then 𝑚ሺ∠𝐴ሻ + 𝑚ሺ∠𝐶ሻ = 180𝑜 

𝑚ሺ∠𝐵ሻ + 𝑚ሺ∠𝐷ሻ = 180𝑜 

∵ 𝐴𝐵𝐶𝐷 𝑖𝑠 𝑎 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑. 

𝑡ℎ𝑒𝑛 𝑚ሺ∠𝐷ሻ = 𝑚ሺ∠𝐴𝐵𝐸ሻ 𝑒𝑥𝑡𝑒𝑟𝑖𝑜𝑟 

∵ 𝐵𝐸തതതത 𝑖𝑠 𝑎 𝑡𝑎𝑛𝑔𝑒𝑛𝑡  

∴ 𝑚ሺ∠𝑀𝐵𝐸ሻ = 90𝑜 

∵ 𝐷 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐶തതതത 

∴ 𝑚ሺ∠𝑀𝐷𝐴ሻ = 90𝑜  

∴ 𝑚ሺ∠𝐴𝐷𝐸ሻ = 𝑚ሺ∠𝐴𝐵𝐸ሻ 

    𝑎𝑛𝑑 𝑡ℎ𝑒𝑦 𝑑𝑟𝑎𝑤𝑛 𝑜𝑛 𝐴𝐸തതതത  

∴ 𝐴𝐷𝐵𝐸 𝑖𝑠 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑. 

∵ 𝐴𝐵 = 𝐴𝐶   ሺ𝑇𝑤𝑜 𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑠ሻ 

∴ 𝐴𝐵 = 𝐴𝐶  

∴ Δ 𝐴𝐵𝐶 𝑖𝑠 𝑎𝑛 𝑖𝑠𝑜𝑠𝑐𝑙𝑒𝑠 

𝑎𝑛𝑑 𝑚ሺ∠𝐵ሻ = 𝑚ሺ∠𝐶ሻ 

Euclidean theorem 

∵ 𝑚ሺ∠𝐴ሻ = 90𝑜 𝑎𝑛𝑑 𝐴𝐷തതതത ⊥ 𝐵𝐶തതതത 

𝐴𝐷 =
𝐴𝐵 × 𝐴𝐶

𝐵𝐶
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M 

A 

30 o 

B 

M 

C 

A 

D 

B E 

C 

A D 

B 

∵ 𝑚ሺ∠𝐴ሻ = 90𝑜 , 𝑚ሺ∠𝐵ሻ = 30𝑜 

𝑡ℎ𝑒𝑛 𝐴𝑀 =
1

2
 𝑀𝐵 

𝑆𝑖𝑑𝑒 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 ∠30𝑜 =
1

2
 ℎ𝑦𝑝. 

𝑖𝑓 𝑚ሺ∠𝐵𝐴𝐶ሻ =  𝑚ሺ∠𝐵𝐷𝐶ሻ 

∴ 𝐴𝐵𝐶𝐷 𝑖𝑠 𝑎 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑.  

𝑎𝑛𝑑 𝑣𝑖𝑐𝑒 𝑣𝑒𝑟𝑠𝑎 

∵ 𝐴𝐵തതതത 𝑖𝑠 𝑎 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟  

∴ 𝑚൫𝐴𝐶𝐵෣൯ = 180𝑜 

∴ 𝑚൫𝐴𝐶෢ ൯ + 𝑚൫𝐶𝐷෢ ൯ + 𝑚൫𝐵𝐷෢ ൯ = 180𝑜 

 

𝑻𝒐 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝑨𝑩തതതത 𝒊𝒔 𝒂 𝒕𝒂𝒏𝒈𝒆𝒏𝒕 

𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒎ሺ∠𝑴𝑨𝑩ሻ = 𝟗𝟎𝒐 

M A 

B 

C 

* 
* • 

• 

֎ 

֎ 

∵ 𝐴𝐵തതതത , 𝐴𝐶തതതത 𝑎𝑟𝑒 𝑡𝑤𝑜 𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑠  

∴ 𝐴𝐵 = 𝐴𝐶 

∴ 𝑚ሺ∠𝐴𝐵𝐶ሻ = 𝑚ሺ∠𝐴𝐶𝐵ሻ 

∴ 𝐴𝑀തതതതത 𝑏𝑖𝑠𝑒𝑐𝑡𝑠 ∠𝐴 𝑎𝑛𝑑 ∠𝑀 

∴ 𝐴𝑀 ⊥ 𝐵𝐶 

∴ 𝐴𝐵𝐶𝐷 𝑖𝑠 𝑎 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑. 

∴ 𝑚ሺ∠𝑀𝐵𝐴ሻ = 𝑚ሺ∠𝑀𝐶𝐴ሻ = 90𝑜 

M 

A B 

∵ 𝐴𝐵ശሬሬሬሬԦ 𝑖𝑠 𝑎 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 , 𝑀𝐴തതതതത 𝑖𝑠 𝑎 𝑟𝑎𝑑𝑖𝑢𝑠 

∴ 𝑀𝐴തതതതത ⊥ 𝐴𝐵ശሬሬሬሬԦ 

∴ 𝑚ሺ∠𝑀𝐴𝐵ሻ = 90𝑜 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒 ∶  

𝑃𝑟𝑜𝑣𝑒 ∶ 𝐴𝐵തതതത 𝑖𝑠 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 

 M 

A 

35𝑜  

B 

55𝑜  

𝑖𝑛 Δ 𝑀𝐴𝐵  

𝑚ሺ∠𝑀𝐴𝐵ሻ = 180 − ሺ55 + 35ሻ = 90𝑜 

∴ 𝑀𝐴തതതതത ⊥  𝐴𝐵തതതത 

∴ 𝐴𝐵തതതത 𝑖𝑠 𝑎 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 

𝑨𝒍𝒍 𝑹𝒊𝒈𝒉𝒕 𝒂𝒏𝒈𝒍𝒆𝒔  

M N 

B 

C 

A M 

A B C 

M N 

B 

C 

A 

M 
A B 

C 

M 

A 

B 

C M 
N 

B A 
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𝑻𝒉𝒆 𝒄𝒚𝒄𝒍𝒊𝒄 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 

𝑰𝒇 𝒚𝒐𝒖 𝒌𝒏𝒐𝒘 𝒕𝒉𝒆 𝒇𝒊𝒈𝒖𝒓𝒆 𝒊𝒔 𝒂 𝒄𝒚𝒄𝒍𝒊𝒄 𝒒𝒖𝒂𝒅. 𝒕𝒉𝒆𝒏 , 𝒚𝒐𝒖 𝒄𝒂𝒏 𝒇𝒊𝒏𝒅 𝒐𝒏𝒆 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 ∶  

M 

C 

A D 

B 

E 

𝑇ℎ𝑒 𝑒𝑥𝑡𝑒𝑟𝑖𝑜𝑖𝑟 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑. 

𝑒𝑞𝑢𝑎𝑙 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑖𝑟 𝑎𝑛𝑔𝑙𝑒 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 

𝑡𝑜 𝑖𝑡𝑠 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡. 

𝑚ሺ∠𝐷ሻ = 𝑚ሺ∠𝐴𝐵𝐸ሻ  

M 

C 

A 

D 

B 

𝑚ሺ∠𝐴ሻ +  𝑚ሺ∠𝐶ሻ = 180𝑜 

𝑚ሺ∠𝐵ሻ + 𝑚ሺ∠𝐷ሻ = 180𝑜  

E 

C 

A D 

B 

1 2 
3 

4 

5 

6 
7 8 

𝑻𝒐 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒇𝒊𝒈𝒖𝒓𝒆 𝒊𝒔 𝒂 𝒄𝒚𝒄𝒍𝒊𝒄 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 

𝑭𝒊𝒏𝒅 𝒐𝒏𝒆 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 ∶  

1) Prove that two opposite angles their sum = 𝟏𝟖𝟎𝒐  

2) Prove that the exterior angle equal to the opposite to the interior angle. 

3) Prove that two angles are equal in measure drawn on the same site. 

𝐸𝑥 ሺ1ሻ 

 

C 

A 

D B 
40𝑜 

 

80𝑜 

 

Prove: ABCD is a cyclic quad  

𝐸𝑥 ሺ2ሻ 
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𝑻𝒐 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝑩𝑫ሬሬሬሬሬሬԦ 𝒊𝒔 𝒂 𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒕𝒐 𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒍𝒆 

𝒘𝒉𝒊𝒄𝒉 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝚫 𝑨𝑩𝑪 

 

A 
C 

B 

D 

𝑬𝒙 ∶ 
 

𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕: 𝒎ሺ∠𝑨𝑩𝑫ሻ = 𝒎ሺ∠𝑨𝑪𝑩ሻ 
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The common tangents to two circles 

  

  

 
 

Position of a point with respect to a circle 
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Position of a straight line with respect to a circle 

 
 

 

Position of a circle with respect to another circle 
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Drawing a circle passing through a given point 
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Drawing a circle passing through two given points 

 

 

 

 

 

 

 

Drawing a circle passing through three given points 
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Important rules 

Circumference of the circle 𝟐𝝅𝒓   𝒐𝒓  𝒅𝝅 

Area of the circle 𝜋𝑟2 

Area of triangle 0.5 × 𝑏𝑎𝑠𝑒 × ℎ𝑒𝑖𝑔ℎ𝑡 

Area of parallelogram 𝑏𝑎𝑠𝑒 × ℎ𝑒𝑖𝑔ℎ𝑡 

Area of rectangle 𝑙𝑒𝑛𝑔𝑡ℎ × 𝑤𝑖𝑑𝑡ℎ 

Area of square ሺ𝑠𝑖𝑑𝑒ሻ2  𝑜𝑟  0.5 × ൫𝑑𝑖𝑎𝑔𝑜𝑛𝑎𝑙൯
2
 

Area of rhombus 
Base (side) × height 

Or 0.5 × 𝑑1 × 𝑑2 

Area of trapezium 

Middle base × ℎ𝑒𝑖𝑔ℎ𝑡 

ቆ
𝑏𝑎𝑠𝑒1 + 𝑏𝑎𝑠𝑒2

2
ቇ × ℎ𝑒𝑖𝑔ℎ𝑡 

Perimeter of square Side × 4 

Perimeter of rhombus Side × 4 

diagonal of square ඥ2 × 𝑎𝑟𝑒𝑎  

Length of the arc 
𝑚𝑒𝑎𝑠𝑢𝑟𝑒 𝑜𝑓 𝑎𝑟𝑐

360
× 2𝜋𝑟 

 

 

 

 

 


