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10 Hardest 2D Shape Compound Questions Ever  
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1) The diagram shows a region T formed by removing an equilateral triangle PQR from a regular hexagon ABCDEF. 

 
The points P and Q lie on AB such that AB = 1.5	× PQ 
Given that the area of region T is 72√3 %&!,	work out the length of PQ. 
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2) The diagram shows a regular octagon ABCDEFGH.  
Each side of the octagon has length 10 cm.  
Find the area of the shaded region ACDEH. Give your answer correct to the nearest %&! 
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3) The diagram shows two circles with centre O and a regular pentagon ABCDE  

 
A, B, C, D and E are points on the larger circle.  
The pentagon has sides of length 8 cm.  
The diagram is shaded such that  

shaded blue and green area = shaded pink area 
Work out the radius of the smaller circle. 
Give your answer correct to 3 significant figures. 
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4) The diagram shows 3 identical circles inside a rectangle.  Each circle touches the other two circles and the sides of the rectangle, 
as shown in the diagram. 

          
The radius of each circle is 24 mm.  Work out the area of the rectangle to 3 significant figures.  
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5) The diagram shows 8 identical regular octagons joined to enclose a shaded shape.  

                          
Each octagon has sides of length ( 
Find in terms of (, an expression for the area of the green shaded shape 
Give your answer in the form )*2 + √2-(!		where p is an integer 
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6) ABCDEF is a regular hexagon with sides of length . 
This hexagon is enlarged, centre F, by scale factor ) to give hexagon FGHIJK 

Show that the area of the blue shaded region in the diagram is given by "√"! ()! − 1).! 
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7) The diagram shows a circle, radius r cm and two regular hexagons. Each side of the larger hexagon ABCDEF is a tangent to the circle. 
Each side of the smaller hexagon PQRSTU is a chord of the circle.  By considering perimeters, show that 

 
 
 
 
 
 
 

3 < # < 2√3 
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8) The diagram shows two circles such that the region R, shows shaded in the diagram, is the region common to both circles.  
One of the circles has centre O and radius 5 cm.  
The other circle has center P and radius 4 cm.  
Angle AOB = 50° 
Calculate the area of region R 
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9) The diagram shows an equilateral triangle ABC and a circle with centre O. AB, BC and CA are tangents to the circle. The radius 
of the circle is .	cm. The total area, in %&!, of the regions shown shaded in the diagram is 7.!.	Find the value of 7. Give your 
answer to 3 significant figures 
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10) The diagram is made with three circles, each of radius 4 cm. The center of the circles are A, B and C, such that ABC is a straight line and 
AB=BC = 4 cm. Work out the total of the two shaded regions. Give your answer in terms of 9 
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Challenge Question 
 

Here is a hexagon, of length 1, inscribed in a circle inscribed in a hexagon inscribed in a circle inscribed in a hexagon inscribed in a circle 
inscribed in a hexagon inscribed in a circle inscribed in a hexagon inscribed in a circle inscribed in a hexagon. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Find the exact total area of the shaded regions. 
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