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Area and Perimeter Of Complicated 2D Shapes Questions 
(Every Possible Type Of Question) 

 

 
 
Please Note: Make sure that you are good with your basic 2D shapes before attempting this sheet. 
Everything up until Gold is GCSE level. The diamond and challenge levels are just for those who want to go 
further.  
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1 Bronze  
 
 
 

 
 
 
 
 

 
 
 

1.1 Squares/Rectangles 
 

1) Here is a rectangle. The length of the rectangle is 7 cm longer than the width of the rectangle.  4 of these 
rectangles are used to make the 8-sided shape shown. The perimeter of the 8-sided shape is 70 cm. Work out the 
area of the 8-sided shape.  

 
 

2) The 8-sided shape below is made from 4 of these rectangles and 4 congruent right-angled triangles.  Work out the 
perimeter of the 8-sided shape.  

 
                                                                                            

 
 
 
 
 
 

 
 

1.2 Circles 
 

3) A, B, C and D are points on a circle. ABCD is a square of side 7	𝑐𝑚.	Work out the total area of the multicoloured 
shaded region 
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4) The vertices of a square ABCD lie on the circumference of a circle radius 8 cm.  

 
i. Calculate the area of the square 
ii. Calculate the area of the shaded region 
iii. Calculate the perimeter of the shaded region 

 
 

5) Four identical circles just fit inside a square as shown.  Work out the area of the unshaded region.  Give your 
answer in terms of 𝜋. 

                                       
 

1.3 Sectors 
 

6) ABC is an equilateral triangle of side 8 cm.  With the vertices A, B and C as centres, arcs of radius 4 cm are drawn 
to cut the sides of the triangle P, Q and R.  The shape formed by the arc is shaded.  

 
 
 
 
 
 
 
 
 
 
 
 

1.4 Polygons  
 

7) The diagram shows four equal discs and a square. Each disc touches its two neighbouring discs. Each corner of the 
square is positioned at the centre of a disc. The side length of the square is !

"
 . What is the length of the perimeter 

of the figure? 
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8) The diagram shows a rectangular pentagon and five circular areas.  

 
The sides of the pentagon have length 4. The centre of each arc is a vertex of the pentagon, and the ends of the 
arc are the midpoints of the 2 adjacent edges. What is the total blue shaded area? 
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2 Silver  
 

 

2.1 Squares/Rectangles 
 

9) A pattern is made from four identical rectangles.  
Point A has coordinates (1,4) 
Point B has coordinates (11, 20)  
Point C is marked on the diagram.  
Work out the coordinates of C. You must show all your working.  

 
 
 
 
 
 
 
 
 
 
 
 

10) Five equal rectangles are placed inside a square with side length 24 cm as shown. 

 
What is the area in 𝑐𝑚! of one rectangle? 

11) A square is divided up into four congruent rectangles and a smaller square, as shown. (The diagram is not to scale.) 
The area of the small square is #

$
 of the area of the whole square. What is the raYo of the length of a short side of 

one of the rectangles to the length of a long side? 
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2.2 Circles 
 

12) A square, with sides of length 𝑥	cm, is inside a circle.  Each vertex of the square is on the circumference of the 
circle.  The area of the circle is 49 𝑐𝑚!.  Work out the value of 𝑥.	  

 
13) The diagram shows a square and two circles.  The inner circle is the largest one that can be drawn inside the 

square.  The outer circle is the smallest one that can be drawn with the square inside it. The diameter of the inner 
circle is 10. 
                                 
 
 
 
 
 
 
                                  
Prove that the shaded area between the two circles is the same as the area enclosed by the inner circle 

 
14) Two quarter circles each of radius 2 units, fit inside a rectangle.   

 
The centres of the circles are opposite vertices of the rectangle, as shown in the diagram.  What is the area of the 
rectangle? 

 
15) 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.  
16) The diagram shows one disc with centre A and radius 4 cm and another disc with centre B and radius 𝑥 cm. The 

two discs fit exactly into a rectangular box 10 cm long and 9 cm wide. The two discs touch at P.  APB is a straight 
line  

                                                
i. Show that 𝑥! 	− 30𝑥 + 45 = 0 
ii. Find the value of 𝑥 
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2.3 Sectors 
 
 

17) The diagram below shows the design for a logo. The logo is in the shape of an equilateral triangle ABC of side 
length 2r cm, where r is a constant. The points L, M and N are the midpoints of sides AC, AB and BC respectively. 
The points L, M and N are the midpoints of sides AC, AB and BC respectively. The shaded section R, of the logo, is 
bounded by three curves MN, NL and LM. The shaded section R, of the logo, is bounded by three curves MN, NL 
and LM.  
 
 
 
 
 
 
 
 
 
The curve MN is the arc of a circle centre L, radius r cm. The curve MN is the arc of a circle centre L, radius r cm.  
The curve NL is the arc of a circle centre M, radius r cm. The curve NL is the arc of a circle centre M, radius r cm.  
The curve LM is the arc of a circle centre N, radius r cm. The curve LM is the arc of a circle centre N, radius r cm.  
Find, in cm, the area of R. Give your answer in the form 𝑘𝑟!, where 𝑘 is an exact constant to be determined. 

 
18) The diagram below shows two overlapping circles with centre O.   

The centre of each circle lies on the circumference of the other circle.   
The radius of each circle is 5 cm. The distance between the centres is 5 cm.   
Calculate the area of the shaded blue region. 

i. Calculate the perimeter of the shaded shape 
ii. Calculate the area of the shaded region 

 
 

 
 

19) In the diagram below, the points A and B are the centres of the circles 𝐶# and 𝐶! respectively. The circle 𝐶# has 
radius 10 cm and the circle 𝐶! has radius 5 cm.  

 
The circles intersect at the points X and Y, as shown in the diagram. Given that the distance between the centres 
of the circles is 12 cm,  

i. calculate the size of the acute angle XAB, giving your answer in radians to 3 significant figures 
ii. find the area of the major sector of circle 𝐶#, shown shaded  
iii. find the area of the kite AYBX 

 
 
 
 

20) The following diagram shows two intersecting circles of radii 4 cm and 3 cm.  The centre C of the smaller circles 
lies on the circumference of the bigger circle. O is the centre of the bigger circle and the two circles intersect at 
the points A and B 

 
i. Find B𝑂5C 
ii. Find the area of the shaded region 

 
 

B

C

A

O
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21) The diagram shows a pairs of intersecting circles with centres at P and Q with radii of 5 cm and 6 cm respectively.  
RS is the common chord of both circles and PQ is 7 cm. Find the area of the green shaded region.  

 
22) The radius of the circle with centre C is 7 cm and the radius of the circle with centre D is 5 cm.  If the length of the 

chord AB is 9 cm, find the area of the shaded region enclosed by the two arcs AB 

 
2.4 Semicircles 
 

23) The diagram shows four semicircles, one with radius 2 cm, touching the other three pink semicircles, which have 
radius 1 cm. Find the area of the purple shaded region. 

                     
 

24) The diagram shows a rectangle inside a semicircle. The rectangle has dimensions 16 cm by 6 cm.  

 
Work out the light pink shaded area.  Give your answer in terms of  𝜋 

 

2.5 Polygons  
 

25)   What is the area of the following hexagon? 

 
 

26) What is the area of the following octagon? 
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3 Gold 
 
 

 
 
 
 
 
 
 
 

3.1 Polygons  
 

27) ABCDEF is a regular hexagon with sides of length 𝑥 
This hexagon is enlarged, centre F, by scale factor 𝑝 to give hexagon FGHIJK 

 
Show that the area of the blue shaded region in the diagram is given by %√%

!
(𝑝! − 1)𝑥! 

 
28) 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 𝑐𝑚!,	work out the length of PQ. 

 
 

29) The diagram shows a regular octagon ABCDEFGH.  
Each side of the octagon has length 10 cm.  
Find the area of the pink shaded region ACDEH. Give your answer correct to the nearest 𝑐𝑚! 
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30) 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. 

 
31) The diagram shows 8 identical regular octagons joined to enclose a shaded shape.  

                          
Each octagon has sides of length 𝑎 
Find in terms of a, an expression for the area of the green shaded shape 
Give your answer in the form 𝑝=2 + √2>𝑎!		where 𝑝 is an integer 

 
32) 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 Circles 
 

33) The shaded region is bounded by eight equal circles with centres at the corners and midpoints of the sides of a 
square.  The perimeter of the square has length 8.  What is the length of the perimeter of the blue shaded region? 
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34) Two circles, one of radius 8 cm and the other of radius 18 cm, with a common tangent touch each other as shown. 

Calculate the perimeter of the shaded blue region  

 
 

3.3 Semicircles 
 
 

35) The diagram shows a shaded semicircle of diameter 4, from which a smaller semicircle has been removed.  The 
two semicircles touch at exactly three points.  What fraction of the larger semicircle is shaded? 

 
 

36) The diagram shows squares placed inside 2 identical semicircles. In the lower diagram the two squares are 
identical. What is the ratio of the areas of the two shaded regions? 

 
 

37) I cut a semicircle from some patterned paper but realise I have cut it upside down – so cut the largest semicircle 
that will fit upside down inside the original as pictured.  

                                                                 
What is the ratio of the area of the small semicircle to the area of the large semicircle? 

 
38) The diagram shows two semi-circular arcs, 𝑃𝑄𝑅𝑆 and 𝑄𝑂𝑅. The diameters, 𝑃𝑆 and 𝑄𝑅, of the two semicircles are 

parallel; 𝑃𝑆 is of length 4 and is a tangent to Semi-circular arc 𝑄𝑂𝑅. What is the area of the shaded region? 

                                                                  

3.4 Sectors 
 

39) The diagram eblow shows 3 overlapping circles, each of radius 4 cm. The centre of the circles are A, B and C, such 
that ABC is a straight line. Work out the total of the two shaded blue regions.  
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40) 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 𝑥	cm. The total area, in 𝑐𝑚!, of the regions shown shaded in the diagram is 
𝑛𝑥!.	Find the value of 𝑛. Give your answer to 3 significant figures 
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4 Diamond  
 

 
 

4.1 Squares/Rectangles 
 

41) A square, of side two units, is folded in half to form a triangle. A second fold is made, parallel to the first, so that 
the apex of this triangle folds onto a point on its base, thereby forming an isosceles trapezium.  What is the 
perimeter of this trapezium? 
 

42) Two congruent rectangles have a common vertex and overlap, as shown in the diagram.  What is the total shaded 
green area? 

 
 

43) A rectangle is divided into 9 squares as shown. 

 
The smaller square has side length 1.  Find the lengths of the sides of the rectangle. 

 

4.1 Circles/Semicircles 
 

44) The diagram shows a square of side 4 cm with four identical semi-circles drawn with their centres at the midpoints 
of the sides. The four semi-circles each touch two other semi-circles. What is the blue shaded area in cm!? 
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45) The diagram shows four circles of radius 1 placed inside a square so that they are tangential to the sides of the 
square at the midpoints of the sides, and to each other.  Calculate the blue shaded area.  

                      
 

46) A diagram shows three overlapping touching circles, each of radius 5 cm and a line touching two of them.  What is 
the total length of the perimeter of the purple shaded region? 

 
 

47) The diagram shows five touching semicircles, each with radius 2.  What is the length of the perimeter of the blue 
shaded shape? 

 
 

48) The grey shaded region shown in the diagram is bounded by four arcs, each of the same radius as that of the 
surrounding circle. What fraction of the pink surrounding circle is shaded grey? 

 
 

49) Two circles with radii 1 cm and 4 cm touch.  The point P is on the smaller circle, Q is on the larger circle and PQ is a 
tangent to both circles.  What is the length of PQ? 

 
 

50) A window frame in Salt’s Mill consists of two equal semicircles and a circle inside a large semicircle with each 
touching the other three as shown. The width of the frame is 4m. 
What is the radius of the full blue circle, in metres? 
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51) Two semicircles are drawn on a rectangle as shown.  What is the width of the overlap of the two semicircles? 

 
 

52) The diagram shows a pattern of eight equal shaded squares inside a circle of area π square units. What is the area 
(in square units) of the pink shaded region? 

 
53) The diagram shows two circles and four equal semi-circular arcs.  The area of the inner shaded circle is 1.  What is 

the area of the outer circle? 

 
 

54) The diagram shows four semicircles placed symmetrically between two circles.  The inner circle has area 4 and 
each semicircle has area 18.  What is the area of the outer circle? 

 
 

55) Two circles are drawn in a rectangle of 6 by 4, such that the larger circle touches three sides of the rectangle, 
whereas the smaller one only touches 2. Determine the radius of the smaller circle.  

 
 

56) Find the length of AB in the following diagram 
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57) The diagram shows two concentric circles with radii 1 and 2 units together with a shaded octagon, all of whose 

sides are equal.  What is the length of the perimeter of the octagon? 

 
 

58) A design on a coin depicts a circle surrounded by four equal arcs, each a quarter of a circle, as shown. The width of 
the design is 2 cm. What is the radius of the small circle in cm. 

 
 
 
 
 
 
 
 

 

4.2 Polygons 
 

59) Two squares are drawn inside a regular hexagon with side length 2, as shown.  What is the area of the pink overlap 
of the two squares. 

 

     
 
 

60) Find the pink area enclosed between the octagon and the square.  

 
61) Find the purple shaded area in the shape below.  
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62) A regular octagon is placed inside a square, as shown.  The shaded square connects the midpoints of four sides of 
the octagon.  What fraction of the outer square is shaded purple.  
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5 Challenges ( For The Brave J ) 
 

 
 

5.1 Squares/Rectangles 
 

63) The diagram shows four overlapping squares that have sides of lengths 5 cm, 7 cm, 9 cm and 11 cm. What is the 
difference between the total area shaded green area and the total purple area? 

 
 

64) The diagram shows the square PQRS, which has area 25 𝑐𝑚!, and the rhombus, which has area 20	𝑐𝑚!. What is 
the area of the shaded region? 

 
65) ABCD is a square.  P and Q are squares drawn in the triangles.  ADC and ABC, as shown. What is the ratio of the 

area of the square P to the area of square Q? 

 
5.2 Circles/Semicircles/Sectors 

 
66) The diagram shows a semi-circle and an isosceles triangle which have equal areas. What is the value of tan 𝑥°? 
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67) A semicircle of radius 3 units is drawn on one edge of a right- angled triangle, and a semicircle of radius 4 units is 
drawn on another edge.  The semicircles intersect on the hypotenuse of the triangle as shows.  What is the blue 
shaded area, in square units? 

 
68) The diagram shows a semicircle with centre O and radius 2 and a semi-circular arc with diameter PR.  Angle POR is 

a right angle. What is the area of the grey shaded region? 

 
5.3 Polygons 

 
 

69) Two squares, each of side length 1 + √2 units, overlap. The overlapping region is a regular octagon. What is the 
area (in square units) of the octagon? 

 
70) The diagram shows a regular hexagon RSTUVW. The area of the purple shaded pentagon RST PQ is one quarter of 

the area of the hexagon. Jay and Kay walk around the hexagon from P to Q, Jay going clockwise and Kay 
anticlockwise. What is the ratio of the distance Jay walks to the distance Kay walks?  

 
 

71) A regular octagon with sides of length a is inscribed in a square with sides of length 1, as shown.  
Prove that a2 + 2a = 1 
(Hint: remember the Yp about comparing two idenYcal lengths or areas to form an equaYon; in this case it’s easier 
to form one comparing lengths).  
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