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10 Hardest 2D Shape Compound Questions Ever  Solutions 
 

IGCSE JAN 2021 PAPER 2H Q20 
 

 
 

area	of	triangle = 1
2 (0)(0) sin 60 =

√3
4 0! = 0.433010! 

 

Area of hexagon = 6 equilateral triangles = 69"! (1.50)(1.50) sin 60; = 6 92.250! √$! ; = 5.845670! 
 
 

Area	of	blue	shaded	region = Area	of	hexagon − area	of	triangle 
 

72√3 = 5.845670! − 0.433010! 
 

5.845670! − 0.433010! = 72√3 
 
Simplifying 

5.412660! = 72√3 
 

0! = 23.03999 
 

0 = 4.8 
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IGCSE NOV 2020 PAPER 1HR Q22 
 

The shaded region is made up of 2 familiar shapes - a triangle and a rectangle  

                                                                     
Let’s start gradually by filling in angles and labelling unknown sides: 
                                
 
 
 
 
 
 
 
 
 
 

Way 1: use ½ ab sin c for area of orange triangle 
Isosceles triangle ABC also formed 

base	angles = 	180 − 1352 = 22.5 

 
We need the length of F first 

F! = 10! + 10! − 2(10)(10) cos 135 
F = 18.4776 

 
Now we can use the area formula to find the area 
 
1
2 (18.4776)(10) sin(135 − 22.5) = 85.3553 

 
1
2 (18.4776)(10) sin 112.5 = 85.3553 

 
 

Way 2: ½ base x height for orange triangle 

 
We need the height.  Let’s call it 0 
 
Isosceles trapezoid ABCDE is formed 

base	angles = 360 − 135 − 135
2 = 45 

We know both sides are 0 in the triangle formed 
since the triangle is isosceles (you could have 
called them 0 and F and used SOHCAHTOA if you 
didn’t realise this) 

0! + 0! = 10! 
20! = 100 
0 = √50 

We can now find the area of the triangle  
1
2 I√50 + √50 + 10J√50 = 85.35533906 

Area of pink rectangle  
10I√50 + √50 + 10J = 241.4213562 

Total area of ACDEH 
85.35533906 + 241.4213562 = 326.7766953 = 327 

 
 
 
 
 
 
 
 

• All sides lengths are 10  
• Interior angles of a regular octagon are all the same 

180(4)
6 = 135 

• There is an isosceles triangle and isosceles trapezoid 
that we can work with 
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IGCSE JUNE 2023 PAPER 1H Q22 

 

 
 

Interior angles of pentagon = "%&($)
) = 108 

 
We can form triangles of the pentagon which are equilateral and bisect the angles giving 54° 
Dropping a perpendicular bisects the sides 
 
We can find the missing angle in the triangle although we don’t need it 

180 − 90 − 54 = 36 
Note; we could have also done $*&) = 72	 to find the angle in the centre of the pentagon and then divided by 2 
 

cos 54 = 4
F 

F = 6.8052 
 

tan 54 = 0
4 

0 = 5.5055 
 
Area of pentagon = 5 triangles = 5 × "

! × 8 × 5.5055 = 110.11 
 
Area of large circle = MN! = M(6.8052)! = 145.4895 
 
Let’s find the area of all the blue segments which is 145.4895 − 110.11 = 35.3795 
 
We are given that 

shaded blue and green area = shaded pink area 
35.3795 + MN! = 110.11 − MN! 

Solve for N 
2MN! = 110.11 − 35.3795 

2MN! = 74.7305 
N! = 11.8937 
N = 3.45 
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GCSE JUNE 2017 PAPER 2 Q21 
 

 
Way 1 

 
We know that the length of the top and bottom sides are 

the same as 4 of the radii lengths hence 4(24) = 96 
 

 
 

Use Pythagoras on the yellow triangle: 
 

0! + 24! = 48! 
0! = 48! − 24! = 1728 

0 = 41.6 
 

So now we can find the length of the side we didn’t know 

 
 24 + 24 + 41.6 = 89.569 

 
Area = length ×height= 96(89.569) = 8598.624 = 8600  

OO!	

Way 2 
 

We know that the length of the top and bottom sides are 
the same as 4 of the radii lengths hence 4(24) = 96 

 

 
 

Use Pythagoras on the yellow triangle: 
 

0! + 24! = 48! 
0! = 48! − 24! = 1728 

0 = 41.6 
 

So now we can find the length of the side we didn’t know 

 
 

 24 + 24 + 41.6 = 89.569 
 

Area = length ×height= 96(89.569) = 8598.624 = 8600 
OO! 
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GCSE JUNE 2017 PAPER 2 Q21 
 

 
 

 
We can split this up into familiar shapes which are a square and 4 triangles  
 
Firstly we need to find 0 and can use Pythagoras since we have a right angled triangle  
 
 

P! + P! = 0!	
0 = √2P	

 
Area of green triangle = "

! (P)(P) =
+!
!  

 
We have 4 triangles  

4QP
!

2 R = 2P! 

 
One side of the square is 

2P + 0 = 2P + √2P	
Area of square 

I2P + √2PJ! = 4P! + 4√2P! + 2P! = 6P! + 4√2P! 
 
Total area 
 

2P! + 6P! + 4√2P!	
= 8P! + 4√2P!	
= 4a!I2 + √2J	

Comparing	we	see	that	p = 4	
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Area of smaller hexagon= 6	equilateral	triangles = 6 × "
! 0

!XYZ	60 = 30! [√$! \ =
$√$
! 0! 

 

 
Area of larger hexagon= 6	equilateral	triangles = 6 × "

! (]0)
!XYZ	60 = 3]!0! [√$! \ =

$√$
! ]!0! 

 
 

Area of blue shaded region = $√$
! ]!0! − $√$

! 0! = $√$
! 0!(]! − 1) 
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Perimeter of smaller hexagon < perimeter of circle < perimeter of larger hexagon 

 
                                          This is made up of 3 parts – a smaller hexagon, a circle and a larger hexagon.  

 
                                   We can find the lengths of both hexagons by forming triangles and by using Pythagoras. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

!"#	30 = (
) 

 
( = )	sin	30 
 

( = 1
2 ) 

 

/0#	30 = 1
) 

 
1 = )	tan	30 

 

1 = 1
√3

) 
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perimeter= 12F = 12["! N\ = 6N 

 
perimeter= 2MN 

 
perimeter= 120 = 12[ "√$ N\ =

"!
√$ N 

 
 

perimeter of smaller hexagon < perimeter of circle < perimeter of hexagon 
 

6N < 2MN < "!
√$ N  

 
6 < 2M < "!

√$  
 

6 < 2M < "!√$
$   

 
6 < 2M < 4√3  

 
3 < M < 2√3 
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Construct chord AB and find it 

_`! = 5! + 5! − 2(5)(5)abX	50 
_` = 4.226183 

 
 

4.226183! = 4! + 4! − 2(4)(4) cos 0 
cos	0 = 0.441 
0 = 63.7776° 

Sector OAB 
50
360 × M(5)

! = 10.9083 
Triangle OAB 

1
2 (5)(5) sin 50 =9.57666 

 
= 10.9083 − 9.57666 = 1.3327 

 
 

Sector ABP 
 

63.7776
360 × M(4)! = 8.9050 

Triangle ABP 
1
2 (4)(4) sin 63.7776 = 7.17668 

 
= 8.9050 − 7.17668 = 1.728 

 
 

 
1.3327 + 1.728 = 3.06	aO! 
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Instead, we do 
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Way 1: 

 

 
 

= M(4)! − 4 c12 (4)(4) sin 60 + 2d
60
360 × M(4)

! − 12 (4)(4) sin 60ef 

= M(4)! − 4 c4√3 + 2d83M − 4√3ef 

= M(4)! − 4d−4√3 + 163 Me 

= M(4)! + 16√3 − 643 M 

= 16√3 − 163  
Way 2:  
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Challenge Question 
 

Hexagons inside circles and hexagon on the outside 
 
6 hexagons and 5 circles 
 
Area of a hexagon is 6 triangles 

PNgP	bh	ℎg0PjbZ = 6 × 12P
! sin 60 = 6 × 12P

! √3
2 = 3√3

2 N! 
 

 

 
 

Adding all the answers inside the hexagons gives ")*!%" √3 − ,%"
%" M = 3.110 

 
A general method using geometric sequences: 
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