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Plane Geometry 
1 In the figure (not drawn to scale), 𝐴𝐴𝐴𝐴 is the diameter of the circle, 𝐹𝐹 is the mid-point of 𝐶𝐶𝐶𝐶 and 
𝐸𝐸𝐸𝐸 is tangent to the circle at 𝐸𝐸. 𝐶𝐶𝐶𝐶, 𝐵𝐵𝐵𝐵 and 𝐴𝐴𝐴𝐴 are parallel lines.     
a) Prove that ∆𝐴𝐴𝐴𝐴𝐴𝐴 is congruent to ∆𝐸𝐸𝐸𝐸𝐸𝐸  
b) Prove that 𝐶𝐶𝐶𝐶𝐶𝐶 is similar to 𝐷𝐷𝐷𝐷𝐷𝐷  
c) Prove that 𝐶𝐶𝐶𝐶 × 𝐶𝐶𝐶𝐶 = 4𝐶𝐶𝐶𝐶 × 𝐵𝐵𝐵𝐵 
d) Prove that 𝐴𝐴𝐸𝐸2 = 𝐶𝐶𝐴𝐴2 + 𝐶𝐶𝐷𝐷2 + 𝐷𝐷𝐸𝐸2 
 
 
 
  
 
 
 
 
 
 
a) Since 𝐶𝐶𝐶𝐶 = 𝐹𝐹𝐹𝐹 and 𝐵𝐵𝐵𝐵//𝐴𝐴𝐴𝐴,  
𝐵𝐵𝐵𝐵 = 1

2
𝐴𝐴𝐴𝐴 (midpoint theorem)  

𝐶𝐶𝐶𝐶 = 𝐵𝐵𝐵𝐵 (midpoint theorem)  
Since 𝐶𝐶𝐶𝐶 = 𝐵𝐵𝐵𝐵 and 𝐵𝐵𝐵𝐵//𝐶𝐶𝐶𝐶,  
𝐵𝐵𝐵𝐵 = 1

2
𝐶𝐶𝐶𝐶  

∴ 𝐶𝐶𝐶𝐶 = 𝐴𝐴𝐴𝐴  
∡𝐷𝐷𝐷𝐷𝐷𝐷 = ∡𝐴𝐴𝐴𝐴𝐴𝐴  (alt ∡𝑠𝑠)  
𝐶𝐶𝐶𝐶 = 𝐸𝐸𝐸𝐸  (Common)  
∆𝐴𝐴𝐴𝐴𝐴𝐴 ≡ ∆𝐸𝐸𝐸𝐸𝐸𝐸   (SAS)  
b) ∡𝐶𝐶𝐶𝐶𝐶𝐶 = ∡𝐶𝐶𝐶𝐶𝐶𝐶 (Corr ∡s)  
∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐵𝐵𝐵𝐵𝐵𝐵  (Common)  
∆𝐶𝐶𝐵𝐵𝐹𝐹 is similar to ∆𝐶𝐶𝐶𝐶𝐶𝐶  (AA)  
Since ∆𝐴𝐴𝐴𝐴𝐴𝐴 ≡ ∆𝐸𝐸𝐸𝐸𝐸𝐸   (from part a)   
∆𝐶𝐶𝐶𝐶𝐶𝐶 is similar to ∆𝐷𝐷𝐷𝐷𝐷𝐷 
c) 𝐶𝐶𝐶𝐶

𝐸𝐸𝐸𝐸
= 𝐵𝐵𝐵𝐵

𝐷𝐷𝐷𝐷
= 1

2
  

𝐶𝐶𝐶𝐶 = 2𝐵𝐵𝐵𝐵  
𝐶𝐶𝐶𝐶 = 2𝐶𝐶𝐶𝐶  
𝐶𝐶𝐶𝐶 × 𝐶𝐶𝐶𝐶 = 2𝐵𝐵𝐵𝐵 × 2𝐶𝐶𝐶𝐶 = 4𝐶𝐶𝐶𝐶 × 𝐵𝐵𝐵𝐵  
d) ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 90𝑜𝑜 (tan⊥ radius)  
∡𝐶𝐶𝐶𝐶𝐶𝐶 = ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 90𝑜𝑜 (Corr ∡𝑠𝑠)  
∡𝐴𝐴𝐴𝐴𝐴𝐴 = 90𝑜𝑜  (rt. ∡ in semi-circle) 
𝐴𝐴𝐸𝐸2 = 𝐶𝐶𝐴𝐴2 + 𝐶𝐶𝐸𝐸2  (Pythagoras Theorem)  
𝐴𝐴𝐸𝐸2 = 𝐶𝐶𝐴𝐴2 + 𝐶𝐶𝐷𝐷2 + 𝐷𝐷𝐸𝐸2 (Pythagoras Theorem) 
 
   

𝐴𝐴 

𝐶𝐶 

𝐸𝐸 

𝐷𝐷 

𝐵𝐵 
𝐹𝐹 𝐺𝐺 

𝐻𝐻 
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2 In the figure, 𝐵𝐵𝐵𝐵 and 𝐶𝐶𝐶𝐶 are tangents to the circle at 𝐵𝐵 and 𝐶𝐶 respectively. 𝐴𝐴𝐴𝐴 is parallel to 𝐶𝐶𝐶𝐶 
and 𝐵𝐵𝐵𝐵 is perpendicular to 𝐶𝐶𝐶𝐶.     
a) Prove that 𝐴𝐴𝐴𝐴𝐴𝐴 is an isosceles triangle 
b) Prove that ∆𝐷𝐷𝐷𝐷𝐷𝐷 is similar to ∆𝐶𝐶𝐶𝐶𝐶𝐶 
c) Prove that 𝐶𝐶𝐸𝐸2 + 𝐸𝐸𝐵𝐵2 = 𝐴𝐴𝐴𝐴 × 𝐷𝐷𝐷𝐷 
 
 
  
 
 
 
 
 
 
 
a) ∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐵𝐵𝐵𝐵𝐵𝐵  (alt. ∡s) 
∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐶𝐶𝐶𝐶𝐶𝐶  (tan-chord theorem)  
∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐶𝐶𝐶𝐶𝐶𝐶  
∴ ∆𝐴𝐴𝐴𝐴𝐴𝐴 is an isosceles triangle.  
 
b) ∡𝐶𝐶𝐶𝐶𝐶𝐶 = ∡𝐶𝐶𝐶𝐶𝐶𝐶 (tan-chord theorem)  
∡𝐶𝐶𝐶𝐶𝐶𝐶 = ∡𝐶𝐶𝐶𝐶𝐶𝐶 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐶𝐶𝐶𝐶𝐶𝐶 (shown in part a) 
∴ ∆𝐷𝐷𝐷𝐷𝐷𝐷 is similar to ∆𝐶𝐶𝐶𝐶𝐶𝐶  (AA) 
 
c) 𝐶𝐶𝐶𝐶

𝐴𝐴𝐴𝐴
= 𝐷𝐷𝐷𝐷

𝐶𝐶𝐶𝐶
 (similar ∆) 

𝐶𝐶𝐵𝐵2 = 𝐴𝐴𝐴𝐴 × 𝐷𝐷𝐷𝐷  
𝐶𝐶𝐵𝐵2 = 𝐶𝐶𝐸𝐸2 + 𝐸𝐸𝐵𝐵2 (Pythagoras theorem) 
∴  𝐶𝐶𝐸𝐸2 + 𝐸𝐸𝐵𝐵2 = 𝐴𝐴𝐴𝐴 × 𝐷𝐷𝐷𝐷 (Proven) 
  

𝐴𝐴 

𝐶𝐶 𝐸𝐸 
𝐷𝐷 

𝐵𝐵 

𝐹𝐹 
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3 In the diagram, 𝐶𝐶𝐶𝐶 is a tangent to the circle 𝐴𝐴𝐴𝐴𝐴𝐴 at 𝐶𝐶. 𝐵𝐵𝐵𝐵 is a common chord between both 
circles and 𝐹𝐹 is the intersection between lines 𝐴𝐴𝐴𝐴 and 𝐶𝐶𝐶𝐶.    
a) Prove that 𝐴𝐴𝐴𝐴 is parallel to 𝐷𝐷𝐷𝐷. 
b) Prove that 𝐶𝐶𝐹𝐹2 = 𝐴𝐴𝐴𝐴 × 𝐹𝐹𝐹𝐹 
 
 
 
 
   
 
 
 
 
 
 
a) ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 (tan chord theorem)  
∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐵𝐵𝐵𝐵𝐵𝐵  (∡𝑠𝑠 in same segment) 
∵ ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐵𝐵𝐵𝐵𝐵𝐵  
𝐴𝐴𝐴𝐴 is parallel to 𝐷𝐷𝐷𝐷 (alt ∡s) 
b) ∡𝐹𝐹𝐹𝐹𝐹𝐹 = ∡𝐹𝐹𝐹𝐹𝐹𝐹 (tan chord theorem)   
∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐶𝐶𝐶𝐶𝐶𝐶  (common) 
∆𝐹𝐹𝐹𝐹𝐹𝐹 is similar to ∆𝐹𝐹𝐹𝐹𝐹𝐹 (AA) 
𝐶𝐶𝐶𝐶
𝐴𝐴𝐴𝐴

= 𝐹𝐹𝐹𝐹
𝐶𝐶𝐶𝐶

  (Corresponding sides of similar triangles)  
𝐶𝐶𝐹𝐹2 = 𝐴𝐴𝐴𝐴 × 𝐹𝐹𝐹𝐹  
  

𝐴𝐴 

𝐶𝐶 

𝐸𝐸 

𝐷𝐷 

𝐵𝐵 

𝐹𝐹 
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4 In the diagram, BD and DF are tangents to the circle and ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 2∡𝐷𝐷𝐷𝐷𝐷𝐷. Prove that 𝐴𝐴𝐴𝐴 =
𝐷𝐷𝐷𝐷. 
 
Let ∡𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑥𝑥 and ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 2𝑥𝑥.  
∡𝐴𝐴𝐴𝐴𝐺𝐺 = ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 2𝑥𝑥 (∡ in alt segment)  
∡𝐷𝐷𝐷𝐷𝐷𝐷 = ∡𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑥𝑥  (∡ in same segment) 
∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐴𝐴𝐴𝐴𝐴𝐴 − ∡𝐷𝐷𝐷𝐷𝐷𝐷  (Ext ∡ of triangle) 
 = 2𝑥𝑥 − 𝑥𝑥  
 = 𝑥𝑥 
Since ∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑥𝑥, ∆𝐷𝐷𝐷𝐷𝐷𝐷 is an isosceles triangle 
∴ 𝐴𝐴𝐴𝐴 = 𝐷𝐷𝐷𝐷  (sides of isosceles triangle) 
 
 
 
 
 
 
 
 
5 𝐵𝐵𝐵𝐵𝐵𝐵 is an equilateral triangle inscribed in a circle. 𝐴𝐴𝐴𝐴𝐴𝐴 is a tangent to the circle at point 𝐵𝐵. 
Given that 𝐸𝐸𝐸𝐸 = 𝐻𝐻𝐻𝐻 and 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is a straight line, prove that 
a) ∆𝐹𝐹𝐹𝐹𝐹𝐹 ≡ ∆𝐿𝐿𝐿𝐿𝐿𝐿 
b) ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐴𝐴𝐴𝐴𝐴𝐴  
 
 
 
a) 𝐸𝐸𝐸𝐸 = 𝐻𝐻𝐻𝐻   (Given)  
𝐹𝐹𝐹𝐹 = 𝐿𝐿𝐿𝐿   (Sides of Equilateral triangle)  
∡𝐸𝐸𝐸𝐸𝐸𝐸 = ∡𝐻𝐻𝐻𝐻𝐻𝐻 = 60𝑜𝑜  (∡𝑠𝑠 in equilateral triangle)  
∴ ∆𝐹𝐹𝐹𝐹𝐹𝐹 ≡ ∆𝐿𝐿𝐿𝐿𝐿𝐿  (SAS)  
 
b) ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 60𝑜𝑜 − ∡𝐹𝐹𝐹𝐹𝐹𝐹  
∡𝐹𝐹𝐹𝐹𝐹𝐹 = ∡𝐿𝐿𝐿𝐿𝐿𝐿   (congruent triangles)  
∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐿𝐿𝐿𝐿𝐿𝐿 + ∡𝐵𝐵𝐵𝐵𝐵𝐵  (Ext ∡ of triangle) 
 = ∡𝐹𝐹𝐹𝐹𝐹𝐹 + (60𝑜𝑜 − ∡𝐹𝐹𝐹𝐹𝐹𝐹)  
 = 60𝑜𝑜  
∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 60𝑂𝑂  (∡s in alt segment)  
∴ ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 60𝑜𝑜 (Proven) 
 
 
 
 
 
  

𝐴𝐴 

𝐶𝐶 

𝐸𝐸 

𝐷𝐷 

𝐵𝐵 𝐹𝐹 

𝐺𝐺 

𝐴𝐴 𝐶𝐶 

𝐸𝐸 𝐷𝐷 

𝐵𝐵 

𝐹𝐹 

𝐺𝐺 

𝐿𝐿 𝐻𝐻 
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6 In the diagram, the 2 circles intersect at points 𝐷𝐷 and 𝐹𝐹. 𝐴𝐴𝐴𝐴𝐴𝐴 is a tangent to the bigger circle at 
𝐵𝐵 and 𝐻𝐻𝐻𝐻𝐻𝐻 is a tangent to the smaller circle at 𝐹𝐹. 𝐴𝐴𝐴𝐴𝐴𝐴, 𝐸𝐸𝐸𝐸𝐸𝐸 and 𝐸𝐸𝐸𝐸𝐸𝐸 are straight lines.  
a) Prove that 𝐵𝐵𝐵𝐵 = 𝐵𝐵𝐵𝐵. 
b) Show that 𝐴𝐴𝐴𝐴𝐴𝐴 is parallel to 𝐸𝐸𝐸𝐸𝐸𝐸 
c) Show that ∆𝐵𝐵𝐵𝐵𝐵𝐵 is similar to ∆𝐸𝐸𝐸𝐸𝐸𝐸  
 
a) Let ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 𝑥𝑥 
∡𝐸𝐸𝐸𝐸𝐸𝐸 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 𝑥𝑥 (Vert. Opp. ∡s) 
∡𝐸𝐸𝐸𝐸𝐸𝐸 = ∡𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑥𝑥 (∡s in alt segment)  
∡𝐵𝐵𝐵𝐵𝐵𝐵 = 180𝑜𝑜 − ∡𝐸𝐸𝐸𝐸𝐸𝐸 (∡s on a str line)  
 = 180𝑜𝑜 − 𝑥𝑥  
∡𝐵𝐵𝐵𝐵𝐵𝐵 = 180𝑜𝑜 − ∡𝐵𝐵𝐵𝐵𝐵𝐵 (Opp ∡s in Cyclic Quadrilateral)  
 = 180𝑜𝑜 − (180𝑜𝑜 − 𝑥𝑥)  
 = 𝑥𝑥  
Since ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 𝑥𝑥,  
∆𝐵𝐵𝐵𝐵𝐵𝐵 is an isosceles triangle 
∴ 𝐵𝐵𝐵𝐵 = 𝐵𝐵𝐵𝐵 (Proven) 
b) ∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 𝑥𝑥 (∡s in alt segment)  
Since ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐵𝐵𝐵𝐵𝐵𝐵, (shown in part a)  
∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 𝑥𝑥   
∴ 𝐴𝐴𝐴𝐴𝐴𝐴 is parallel to 𝐸𝐸𝐸𝐸𝐸𝐸 (alternate ∡𝑠𝑠)  
c) ∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 (alt ∡s)  
∡𝐵𝐵𝐵𝐵𝐵𝐵 = 180𝑜𝑜 − ∡𝐵𝐵𝐵𝐵𝐵𝐵  (Opp ∡𝑠𝑠 in Cyclic Quadrilateral)  
∡𝐵𝐵𝐵𝐵𝐵𝐵 = 180𝑜𝑜 − ∡𝐵𝐵𝐵𝐵𝐵𝐵  (∡𝑠𝑠 on a str line) 
 = 180𝑜𝑜 − (180𝑜𝑜 − ∡𝐵𝐵𝐵𝐵𝐵𝐵) 
 = ∡𝐵𝐵𝐵𝐵𝐵𝐵  
∴ ∆𝐵𝐵𝐵𝐵𝐵𝐵 is similar to ∆𝐸𝐸𝐸𝐸𝐸𝐸 (AA)  
  

𝐴𝐴 

𝐶𝐶 𝐸𝐸 

𝐷𝐷 

𝐵𝐵 

𝐹𝐹 

𝐺𝐺 𝐻𝐻 
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7 In the diagram, 𝐵𝐵 is the mid-point of 𝐴𝐴𝐴𝐴 and 𝐺𝐺 is the midpoint of 𝐴𝐴𝐴𝐴. 𝐶𝐶𝐶𝐶𝐶𝐶 and 𝐵𝐵𝐵𝐵𝐵𝐵 are straight 
lines. Given that 𝐵𝐵𝐵𝐵 = 2𝐻𝐻𝐻𝐻, show that,    
a) ∆𝐷𝐷𝐷𝐷𝐷𝐷 is similar to ∆𝐺𝐺𝐺𝐺𝐺𝐺 
b) 𝐴𝐴𝐴𝐴 = 5𝐷𝐷𝐷𝐷 
 
 
 
 
  
 
 
 
 
 
 
 
a) 𝐶𝐶𝐶𝐶//𝐵𝐵𝐵𝐵 (mid point theorem)  
∡𝐸𝐸𝐸𝐸𝐸𝐸 = ∡𝐵𝐵𝐵𝐵𝐵𝐵  (alt ∡s) 
∡𝐷𝐷𝐷𝐷𝐷𝐷 = ∡𝐺𝐺𝐺𝐺𝐺𝐺  (vertically Opp ∡𝑠𝑠)  
∆𝐷𝐷𝐷𝐷𝐷𝐷 is similar to ∆𝐺𝐺𝐺𝐺𝐺𝐺  (AA) 
b) 𝐵𝐵𝐵𝐵

𝐻𝐻𝐻𝐻
= 𝐺𝐺𝐺𝐺

𝐻𝐻𝐻𝐻
= 2

1
  

𝐷𝐷𝐷𝐷 = 1
3
𝐷𝐷𝐷𝐷  

𝐷𝐷𝐷𝐷 = 1
3
�1
2
𝐷𝐷𝐷𝐷�   

𝐷𝐷𝐷𝐷 = 1
6
𝐷𝐷𝐷𝐷   

𝐷𝐷𝐷𝐷 = 1
6

(𝐷𝐷𝐷𝐷 + 𝐴𝐴𝐴𝐴)  
6𝐷𝐷𝐷𝐷 = 𝐷𝐷𝐷𝐷 + 𝐴𝐴𝐴𝐴  
𝐴𝐴𝐴𝐴 = 5𝐷𝐷𝐷𝐷   
  

𝐴𝐴 

𝐶𝐶 𝐸𝐸 𝐷𝐷 

𝐵𝐵 𝐹𝐹 
𝐺𝐺 

𝐻𝐻 
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8 The diagram shows triangle 𝐴𝐴𝐴𝐴𝐴𝐴 where 𝐴𝐴𝐴𝐴 = 𝐷𝐷𝐷𝐷, 𝐴𝐴𝐴𝐴 = 2𝐵𝐵𝐵𝐵 and 𝐵𝐵𝐵𝐵 = 3𝐶𝐶𝐶𝐶. Find  the value of 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐶𝐶𝐶𝐶𝐶𝐶
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐴𝐴𝐴𝐴𝐴𝐴

.  

 
 
 
 
 
 
 
 
 
 
 
 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐶𝐶𝐶𝐶𝐶𝐶 = 1

4
× 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐵𝐵𝐵𝐵𝐵𝐵  

= 1
4
�1
3

× 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐴𝐴𝐴𝐴𝐴𝐴�  

= 1
12
�1
2

× 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐴𝐴𝐴𝐴𝐴𝐴�  

= 1
24

× 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐴𝐴𝐴𝐴𝐴𝐴  
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐶𝐶𝐶𝐶𝐶𝐶
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 ∆𝐴𝐴𝐴𝐴𝐴𝐴

= 1
24

  

  

𝐴𝐴 

𝐶𝐶 

𝐸𝐸 

𝐷𝐷 

𝐵𝐵 

𝐹𝐹 
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9 In the figure, 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is a square with sides 8 𝑐𝑐𝑐𝑐 and 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is a rectangle. Given that 𝐴𝐴𝐴𝐴 = 6𝑐𝑐𝑐𝑐, 
find the length of 𝐺𝐺𝐺𝐺. 
 
Let ∡𝐺𝐺𝐺𝐺𝐺𝐺 = 𝑥𝑥  
∡𝐷𝐷𝐷𝐷𝐷𝐷 = 90𝑜𝑜 − ∡𝐺𝐺𝐺𝐺𝐺𝐺  
 = 90𝑜𝑜 − 𝑥𝑥  
∡𝐵𝐵𝐵𝐵𝐵𝐵 = 90𝑜𝑜 − ∡𝐷𝐷𝐷𝐷𝐷𝐷  
 = 90𝑂𝑂 − (90𝑜𝑜 − 𝑥𝑥)  
 = 𝑥𝑥  
∴ ∡𝐺𝐺𝐺𝐺𝐺𝐺 = ∡𝐵𝐵𝐵𝐵𝐵𝐵 = 𝑥𝑥   
∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 90𝑂𝑂 (∡𝑠𝑠 of square and rectangle are 90𝑜𝑜)  
 
∴ ∆𝐺𝐺𝐺𝐺𝐺𝐺 is similar to ∆𝐵𝐵𝐵𝐵𝐵𝐵 (AA)  
 
𝐴𝐴𝐴𝐴 = 𝐴𝐴𝐴𝐴 = 8𝑐𝑐𝑐𝑐 (Sides of square are equal)  
𝐺𝐺𝐺𝐺
𝐵𝐵𝐵𝐵

= 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴

  
6
8

= 8
𝐴𝐴𝐴𝐴

  

𝐴𝐴𝐴𝐴 = 64
6

= 10.7 𝑐𝑐𝑐𝑐  
𝐺𝐺𝐺𝐺 = 𝐴𝐴𝐴𝐴 = 10.7 𝑐𝑐𝑐𝑐 (Opposite sides of rectangle are equal)  
  
  

𝐴𝐴 

𝐶𝐶 

𝐸𝐸 

𝐷𝐷 

𝐵𝐵 

𝐹𝐹 𝐺𝐺 

8 𝑐𝑐𝑐𝑐 

6 𝑐𝑐𝑐𝑐 

𝐻𝐻 
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10 In the diagram, 𝐴𝐴𝐴𝐴𝐴𝐴 is a triangle inscribed in a circle. 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is a parallelogram and 𝐴𝐴𝐴𝐴 is a 
tangent to the circle at point 𝐴𝐴. Prove that 
a) ∆𝐹𝐹𝐹𝐹𝐹𝐹 is similar to ∆𝐵𝐵𝐵𝐵𝐵𝐵 
b) 𝐴𝐴𝐴𝐴 × 𝐴𝐴𝐴𝐴 = 𝐴𝐴𝐴𝐴 × 𝐴𝐴𝐴𝐴 
 
a) ∡𝐵𝐵𝐵𝐵𝐵𝐵 = ∡𝐷𝐷𝐷𝐷𝐷𝐷 (𝑎𝑎𝑎𝑎𝑎𝑎 ∡𝑠𝑠) 
∡𝐶𝐶𝐶𝐶𝐶𝐶 = ∡𝐴𝐴𝐴𝐴𝐴𝐴  (∡𝑠𝑠 𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)  
∴ ∆𝐹𝐹𝐹𝐹𝐹𝐹 is similar to ∆𝐵𝐵𝐵𝐵𝐵𝐵 (AA)  
 
b) ∡𝐷𝐷𝐷𝐷𝐷𝐷 = ∡𝐶𝐶𝐶𝐶𝐶𝐶 (𝑎𝑎𝑎𝑎𝑎𝑎 ∡𝑠𝑠) 
∡𝐴𝐴𝐴𝐴𝐴𝐴 = ∡𝐶𝐶𝐶𝐶𝐶𝐶  (∡𝑠𝑠 𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)  
∴ ∡𝐷𝐷𝐷𝐷𝐷𝐷 = ∡𝐴𝐴𝐴𝐴𝐴𝐴  
∡𝐷𝐷𝐷𝐷𝐷𝐷 = ∡𝐹𝐹𝐹𝐹𝐹𝐹  (Common ∡)  
∴ ∆𝐷𝐷𝐷𝐷𝐷𝐷 is similar to ∆𝐹𝐹𝐹𝐹𝐹𝐹 (AA)  
𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴

= 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴

  
𝐴𝐴𝐴𝐴 × 𝐴𝐴𝐴𝐴 = 𝐴𝐴𝐴𝐴 × 𝐴𝐴𝐴𝐴 (Proven)  
  

𝐴𝐴 

𝐶𝐶 
𝐸𝐸 

𝐷𝐷 𝐵𝐵 

𝐹𝐹 
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