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8	 Find the inverse of the matrix  
3
8

2
7-

-c m.

 f p    [2]

9	 Without	using	your	calculator, work out    1 12
7

20
13+ .

	 You must show all your working and give your answer as a mixed number in its simplest form.

� �................................................... [3]

10	 The scale on a map is 1 : 20 000.
	 The area of a lake on the map is 1.6 square centimetres.

	 Calculate the actual area of the lake.
	 Give your answer in square metres.

  ..............................................m2 [3]



0580 Mathematics Paper 2 - Mensuration
Topical questions | 130 questions

2. Question | 0580 Feb-March 2016 P2 V2 Q11 5

0580/22/F/M/16© UCLES 2016 [Turn	over

11

38°O

B

NOT TO
SCALE

A

25 cm

	 The diagram shows a sector of a circle, centre O, radius 25 cm.
	 The sector angle is 38°.

	 Calculate the length of the arc AB.
	 Give your answer correct to 4 significant figures.
	

� AB�=  ............................................ cm [3]

12	 A metal pole is 500 cm long, correct to the nearest centimetre.
	 The pole is cut into rods each of length 5.8 cm, correct to the nearest millimetre.

	 Calculate the largest number of rods that the pole can be cut into.

  ................................................... [3]



0580 Mathematics Paper 2 - Mensuration
Topical questions | 130 questions

3. Question | 0580 May-June 2016 P2 V1 Q20 9

0580/21/M/J/16© UCLES 2016 [Turn	over

20	 AB is an arc of a circle, centre O, radius 9 cm.
	 The length of the arc AB is 6 r cm.
	 The area of the sector AOB is k	r cm2.

	 Find the value of k. 

A

O

NOT TO
SCALE

B9 cm

 k	=  .................................................. [3]

21	 y is directly proportional to the positive square root of x.
	 When x = 9, y = 12.

	 Find y when x = 
4

1 .

 y	=  .................................................. [3]



0580 Mathematics Paper 2 - Mensuration
Topical questions | 130 questions

4. Question | 0580 May-June 2016 P2 V1 Q23
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22	
�

A

5

3 7 12

B

	 The Venn diagram shows the numbers of elements in each region.

	 (a)	 Find n(A  )Bl .

  ................................................... [1]

	 (b)	 An element is chosen at random.

	 	 Find the probability that this element is in set B.

  ................................................... [1]

	 (c)	 An element is chosen at random from set A.

	 	 Find the probability that this element is also a member of set B.

  ................................................... [1]

	 (d) On the Venn diagram, shade the region (A  )B l. [1]

23

D C

BA 12 cm

8 cm

8 cm

NOT TO
SCALE

	 Calculate the area of this trapezium.

  ...........................................  cm2 [4]

5. Question | 0580 May-June 2016 P2 V2 Q7 3

0580/22/M/J/16© UCLES 2016 [Turn	over

7	 A map is drawn to a scale of 1 : 1 000 000.
	 A forest on the map has an area of 4.6 cm2.

	 Calculate the actual area of the forest in square kilometres.

  ........................................... km2 [2]

8	 Solve the inequality 
3

5 2
x

2+ .

  ..................................................  [2]

9	 A regular polygon has an interior angle of 172°.

	 Find the number of sides of this polygon.

  ..................................................  [3]

10	 Make p the subject of the formula.
      rp + 5 = 3p + 8r

 p =  .................................................  [3]

11	 Shahruk plays four games of golf.
	 His four scores have a mean of 75, a mode of 78 and a median of 77.

	 Work out his four scores.

 .................... .................... .................... .................... [3]
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1	 Find the cube root of 4913.

  ..................................................  [1]

2	 Write 71 496 correct to 2 significant figures.

  ..................................................  [1]

3

NOT TO
SCALE5 cm6 cm

x cm

	 The area of this parallelogram is 51.5 cm2.

	 Work out the value of x.

	 x =  .................................................  [2]

4	 Solve the equation.
 6(y + 1) = 9

 y =  .................................................  [2]

5	 Without	using	a	calculator, work out 
12

1
1
5

1
#  .

	 Show all your working and give your answer as a fraction in its lowest terms.

  ..................................................  [2]

7. Question | 0580 May-June 2016 P2 V3 Q15 7

0580/23/M/J/16© UCLES 2016 [Turn	over

15	 A solid consists of a metal cube with a hemisphere cut out of it.

5 cm NOT TO
SCALE

7 cm

	 The length of a side of the cube is 7 cm.
	 The diameter of the hemisphere is 5 cm.

	 Calculate the volume of this solid.
	 [The volume, V, of a sphere with radius r is 

3

4V r3r= .]

  ............................................cm3 [3]

16	 y is directly proportional to (x + 2)2.
	 When x = 8, y = 250.

	 Find y when x = 4.

 y =  .................................................  [3]
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16	 Two cups are mathematically similar.
	 The larger cup has capacity 0.5 litres and height 8 cm.
	 The smaller cup has capacity 0.25 litres.

	 Find the height of the smaller cup.

  ..........................................  cm [3] 

17	
C

A B

	 (a)	 Construct the locus of points, inside the triangle, that are 5 cm from B. [1]

	 (b)	 Construct the locus of points, inside the triangle, that are equidistant from AB and BC. [2]

	 (c)	 Shade the region, inside the triangle, containing points that are

	 	   • more than 5 cm from B
	 	 and
    • nearer to AB than to BC. [1]

9. Question | 0580 Oct-Nov 2016 P2 V2 Q4

2

0580/22/O/N/16© UCLES 2016

1	 (a)	 Write  14 835 correct to the nearest thousand.

  ................................................. [1]

	 (b)	 Write your answer to part	(a)	in standard form.

  ................................................. [1]

2

67°

42°a°

NOT TO
SCALE

	 Find the value of a.

	 a =  ................................................ [2]

3	 Solve the equation.
	     6(k – 8) = 78

 k =  ................................................ [2]

4
13 cm

16 cm

4 cm5 cm
NOT TO
SCALE

	 Calculate the area of this trapezium. 

  ........................................  cm2 [2]
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9	 From the top of a building, 300 metres high, the angle of depression of a car, C, is 52°.

C

300 m

NOT TO
SCALE

	 Calculate the horizontal distance from the car to the base of the building.

  ...........................................  m [3]

10	 The length of a backpack of capacity 30 litres is 53 cm.

	 Calculate the length of a mathematically similar backpack of capacity 20 litres.

  ..........................................  cm [3]
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17

125°

8 cm

32 cm

40 cm

48 cm

NOT TO
SCALE

	 The diagram shows the cross section of part of a park bench. 
	 It is made from a rectangle of length 32 cm and width 8 cm and a curved section.
	 The curved section is made from two concentric arcs with sector angle 125°.
	 The inner arc has radius 40 cm and the outer arc has radius 48 cm.

	 Calculate the area of the cross section correct to the nearest square centimetre.

  ........................................  cm2 [5]
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10	 Calculate.

	 (a)	 2 10 4
3 2- +

  ................................................. [1]

	 (b)	 °tan

3

2 3 70#

  ................................................. [1]

11	 Ahmed paid $34 000 for a car.
	 His car decreased in value by 40% at the end of the first year. 
	 The value at the end of the second year was 10% less than the value at the end of the first year.

	 Calculate the value of Ahmed’s car after 2 years.

 $  ................................................ [2]

12

5 cm

NOT TO
SCALE

	 The diagram shows a hemisphere with diameter 5 cm.

	 Calculate the volume of this hemisphere.

	 [The volume, V, of a sphere with radius r is V r
3

4 3r= .]

  ........................................  cm3 [2]
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13	 Write the recurring decimal .0 2o  as a fraction. 
	 [ .0 2o  means 0.222…]

  ................................................. [2]

14	 The shaded shape is made by joining a square and a rhombus.

5 cm
4.5 cm

NOT TO
SCALE

	 Work out

	 (a)	 the perimeter of the shaded shape,

  .........................................  cm [1]

	 (b)	 the area of the shaded shape.

  ........................................  cm2 [2]
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8 Without using your calculator, work out 3 3
1 2 2

1
'  .

 You must show all your working and give your answer as a mixed number in its simplest form.

  ................................................... [3]

9 The diagram shows a pyramid with a square base ABCD.
 All the sloping edges of the pyramid are 20 cm long and AC = 17 cm.

V

CD

BA

20 cm

17 cm

NOT TO
SCALE

 Calculate the height of the pyramid.

  ............................................ cm  [3]
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10

1

–1

0

1

2

3

4

5

y

x
2 3 4 5 6

 By shading the unwanted regions of the grid, find and label the region R that satisfies the following four 
inequalities.

    y G 2    y H 1    y G 2x - 1    y G 5 - x [3]
 

11 The two barrels in the diagram are mathematically similar.

h cm
90 cm

NOT TO
SCALE

 The smaller barrel has a height of h cm and a capacity of 100 litres.
 The larger barrel has a height of 90 cm and a capacity of 160 litres.

 Work out the value of h.

 

  h =  ....................................... [3]
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15 The diagram shows information about the first 100 seconds of a car journey.

100

2

0

4

6

8

10

12

14

16

Speed
(m/s)

18

20 30 40 50
Time (s)

60 70 80 90 100

 (a)  Calculate the acceleration during the first 20 seconds of the journey.

   ......................................m/s2 [1]
 

 (b)  Work out the total distance travelled by the car in the 100 seconds.

   .......................................... m [3]
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19  ABCD is a rhombus with side length 10 cm.

D 40°

10 cm

B

NOT TO
SCALE

A

C

 Angle ADC = 40°.
 DAC is a sector of a circle with centre D.
 BAC is a sector of a circle with centre B.

 Calculate the shaded area.

   ...................................... cm2 [4]
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1 Write 0.071 64 correct to 2 significant figures.

  ................................................. [1]

2 The probability that Stephanie wins her next tennis match is 0.85 .

 Find the probability that Stephanie does not win her next tennis match.

  ................................................. [1]

3 Change 6200 cm2 into m2.

  ........................................... m2 [1]

4 Calculate .120 3 8 252+ - .

  ................................................. [1]

5 Work out 85 cents as a percentage of $2.03 .

  ............................................  % [1]

6 Factorise.
   x y14 21-

  ................................................. [1]

19. Question | 0580 May-June 2017 P2 V3 Q5

2

0580/23/M/J/17© UCLES 2017

1 Calculate ( °)cos2
1 1 48- .

   ................................................... [1]

2 Factorise completely.
         4x2 - 8xy

   ................................................... [2]

3 Find the lowest common multiple (LCM) of 20 and 24.

   ................................................... [2]

4  Make a the subject of the formula.
              x y a= +  

  
  a =  ............................................ [2]

5  Calculate the volume of a hemisphere with radius 3.2 cm.

 [The volume, V, of a sphere with radius r is 3
4V r3r= .]

   ............................................cm3 [2]

20. Question | 0580 May-June 2017 P2 V3 Q13 6

0580/23/M/J/17© UCLES 2017

13  Two bottles and their labels are mathematically similar.
 The smaller bottle contains 0.512 litres of water and has a label with area 96 cm2. 
 The larger bottle contains 1 litre of water.

 Calculate the area of the larger label.

   ............................................cm2 [3] 

14 Write the recurring decimal .0 63o o  as a fraction in its lowest terms.
 You must show all your working.

   ................................................... [3] 

15

71.8°

24 cm

39 cm NOT TO
SCALE

x°

  Find the value of x.

  x =  ............................................ [3]
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20 (a) 

  

20 cm NOT TO
SCALE

  A cylinder has height 20 cm.
  The area of the circular cross section is 74 cm2.

  Work out the volume of this cylinder.

  ............................................cm3 [1]

 (b) Cylinder A is mathematically similar to cylinder B.

10 cm A B
NOT TO
SCALE

  The height of cylinder A is 10 cm and its surface area is 440 cm2.
  The surface area of cylinder B is 3960 cm2.

  Calculate the height of cylinder B.

  ............................................  cm [3]
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5 

y°
A B

120°

80°

x°

NOT TO
SCALE

 In the diagram, AB is a straight line.

 Find the value of x and the value of y.

  x =  .......................................

  y =  ....................................... [2]

6 Write 55 g as a percentage of 2.2 kg.

   ..........................................% [2]

7 The area of a triangle is 528 cm2. 
 The length of its base is 33 cm.

 Calculate the perpendicular height of the triangle.

   ........................................ cm [2]
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20

12

0
0 3 10 15

NOT TO
SCALE

Time (s)

Speed
(m/s)

 The diagram shows a speed-time graph.

 Calculate the total distance travelled.

   .......................................... m [3]

21

a

b

O A

B

K

NOT TO
SCALE

 O is the origin and K is the point on AB so that AK : KB = 2 : 1.
 OA a=  and OB b= .

 Find the position vector of K.
 Give your answer in terms of a and b in its simplest form.

   .............................................. [3]
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22

NOT TO
SCALE

B

C

E

D

A

O

w°

y°

x°

108°

60°

 A, B, C and D are points on the circle, centre O.
 BCE is a straight line.
 Angle AOC = 108° and angle DCE = 60°.

 Calculate the values of w, x and y.

  w =  ......................................

  x =  .......................................

  y =  ....................................... [3]

23

O 30°

6 cm

NOT TO
SCALE

 The diagram shows a sector of a circle, centre O and radius 6 cm.
 The sector angle is 30°.
 The area of the shaded segment is (kr – c) cm2, where k and c are integers.

 Find the value of k and the value of c.

  k =  .......................................

  c =  ....................................... [3]
25. Question | 0580 May-June 2018 P2 V1 Q6 3

0580/21/M/J/18© UCLES 2018 [Turn over

6 Calculate the area of a circle with radius 5.1 cm.

   .......................................cm2 [2]

7
A

B C

2.5 cm

4.1 cm

NOT TO
SCALE

 Calculate the length of AC.

 AC =  ���������������������������������������� cm [2]

8 Expand and simplify.
         6(2y - 3) - 5(y + 1)

   .............................................. [2]

9  3 27
1 81q

# =-

 Find the value of q.

 q =  .............................................. [2]
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17

20

00
0 10 100

Time (seconds)
130

Speed
(m/s)

NOT TO
SCALE

 The speed-time graph shows information about the journey of a tram between two stations.

 (a) Calculate the distance between the two stations.

   .......................................... m [3]

 (b) Calculate the average speed of the tram for the whole journey.

  
   ....................................... m/s [1]
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13 The histogram shows information about the time, t minutes, spent in a shop by each of 80 people.

2

1

0
0 10 20 30

Time (minutes)

t
40 50 60 70

Frequency
density

 Complete the frequency table.

Time (t minutes) t0 51 G t 55 11 G t15 301 G t30 501 G t50 701 G

Number of people 6 27 10

 [2]

14 

7 cm
1 cm

NOT TO
SCALE

 The diagram shows a solid cuboid with base area 7 cm2.
 The volume of this cuboid is 21 cm3.

 Work out the total surface area.

  .........................................  cm2 [3]

28. Question | 0580 May-June 2018 P2 V2 Q15 7

0580/22/M/J/18© UCLES 2018 [Turn over

15 Find the volume of a cylinder of radius 5 cm and height 8 cm.
 Give the units of your answer. 

  ..............................   ................ [3]

16 

NOT TO
SCALE

M

BO

A

 The diagram shows a circle, centre O.
 AB is a chord of length 12 cm.
 M is the mid-point of AB and OM = 4.5 cm.

 Calculate the radius of the circle.

  ..........................................  cm [3]
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17 The diagram shows information about the first 8 seconds of a car journey.

NOT TO
SCALE

v

0
0 6 8

Speed
(m/s)

Time (seconds)

 The car travels with constant acceleration reaching a speed of v m/s after 6 seconds.
 The car then travels at a constant speed of v m/s for a further 2 seconds.
 The car travels a total distance of 150 metres.

 Work out the value of v.

 v =  ..............................................   [3]
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24

90

0
0 40 60

Time (seconds)

Speed
(km/h)

NOT TO
SCALE

 The diagram shows the speed–time graph for 60 seconds of a car journey.

 (a) Change 90 km/h to m/s.

  .......................................... m/s [2]

 (b) Find the deceleration of the car in m/s2.

  .........................................m/s2 [1]

 (c) Find the distance travelled, in metres, in the 60 seconds.

  ............................................. m [2]
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9 Jan invests $800 at a rate of 3% per year simple interest.

 Calculate the value of her investment at the end of 4 years.

 $  ................................................ [3]

10 A water tank in the shape of a cuboid has length 1.5 metres and width 1 metre.
 The water in the tank is 60 centimetres deep.

 Calculate the number of litres of water in the tank.

  .......................................  litres [3]  

11 These are the first five terms in a sequence.

8   11   14   17   20

 (a) Find the next term.

  ................................................. [1]

 (b) Find an expression for the nth term.

  ................................................. [2]

12 Find the integer values of n that satisfy the inequality   n15 4 281G .

  ................................................. [3]

32. Question | 0580 Oct-Nov 2018 P2 V2 Q21

9

0580/22/O/N/18© UCLES 2018 [Turn over

20 Make m the subject of the formula.

 x m
m

2
3

=
-

 m =  ...............................................  [4]

21

M N
NOT TO
SCALE

A

10 cm
C B

 The diagram shows an equilateral triangle ABC with sides of length 10 cm.
 AMN is a sector of a circle, centre A.
 M is the mid-point of AC.

 Work out the area of the shaded region.

  .........................................  cm2 [4]
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18 Write as a single fraction in its simplest form.

x x
1

1
1

-
+

  ................................................. [3]

19 

72°
6 cm

NOT TO
SCALE

 The diagram shows a sector of a circle with radius 6 cm and sector angle 72°.
 The perimeter of this sector is   ( )p qr+  cm.

 Find the value of p and the value of q.

 p =  ................................................

 q =  ................................................ [3]
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9 y is directly proportional to ( )x 4- .
 When x 16= , y 3= .

 Find y in terms of x.

 y  =  ....................................................  [2]

10

12 cm
5 cm

7.5 cm NOT TO
SCALE

 Calculate the total surface area of the cuboid.

   ..............................................cm2 [3]

11 The number of passengers on a train increases from 63 to 77.

 Calculate the percentage increase.

   .................................................% [3]

35. Question | 0580 Feb-March 2019 P2 V2 Q12 5

0580/22/F/M/19© UCLES 2019 [Turn over

12 A cone with height 14.8 cm has volume 275 cm3.

 Calculate the radius of the cone.

 [The volume, V, of a cone with radius r and height h is rV r h3
1 2= .]

   ............................................... cm [3]

13 Factorise.

 (a) k k7 152 -

   ....................................................  [1]

 (b) ( ) ( )m p m p12 8 2+ + +

   ....................................................  [2]

14 Eric invests an amount in a bank that pays compound interest at a rate of 2.16% per year.
 At the end of 5 years, the value of his investment is $6 999.31 .

 Calculate the amount Eric invests.

  $ ..................................................  [3]
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17 (a) Find the value of n when   5 125
1n = .

 n  =  ....................................................  [1]

 (b) Simplify   
m
64

3
3
1
-

e o .

   ....................................................  [2]

18 A pipe is full of water.
 The cross-section of the pipe is a circle, radius 2.6 cm.
 Water flows through the pipe into a tank at a speed of 12 centimetres per second.

 Calculate the number of litres that flow into the tank in one hour.

   ............................................ litres [3]

19 Simplify.
    

a b
ab b

2 2

2

-

-

   ....................................................  [3]

37. Question | 0580 May-June 2019 P2 V1 Q5

2

0580/21/M/J/19© UCLES 2019

1 Work out $1.20 as a percentage of $16.

   .........................................% [1]

2 Factorise   5y - 6py.

   ............................................  [1]

3 Calculate   . .8 1 1 3 .2 0 8-
3 .

   ............................................  [1]

4 An equilateral triangle has sides of length 15 cm, correct to the nearest centimetre.

 Calculate the upper bound of the perimeter of this triangle.

   ....................................... cm [1]

5 The volume of a cuboid is 180 cm3.
 The base is a square of side length 6 cm.

 Calculate the height of this cuboid.

   ....................................... cm [2]
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7

8.4 cm

3.5 cm

NOT TO
SCALE

 Calculate the area of this triangle.

  ........................................  cm2 [2]

8 (a) Write 0.047 883 correct to 2 significant figures.

  ...............................................  [1]

 (b) Write 0.005 27 in standard form.

  ...............................................  [1]

9 Find the highest common factor (HCF) of 90 and 48.

  ...............................................  [2]

10 On a map with scale 1 : 25 000, the area of a lake is 33.6 square centimetres.

 Calculate the actual area of the lake, giving your answer in square kilometres.

  ........................................ km2 [2]
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12 

217°

NOT TO
SCALE

6.2 cm

 The diagram shows a sector of a circle with radius 6.2 cm and sector angle 217°.

 Calculate the area of this sector.

   .............................................  cm2 [2]
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4
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11  P r r2 r= +

 Rearrange the formula to write r in terms of P and r.

 r =  ...................................................  [2]

12 The sides of a square are 15.1 cm, correct to 1 decimal place.

 Find the upper bound of the area of the square.

  .............................................  cm2 [2]

13

13 cm

11 cm

39°
NOT TO
SCALE

 Calculate the area of the triangle.

  .............................................  cm2 [2]

41. Question | 0580 Oct-Nov 2019 P2 V1 Q14 5

0580/21/O/N/19© UCLES 2019 [Turn over

14 The scale of a map is 1 : 10 000 000.
 On the map, the area of Slovakia is 4.9 cm2.

 Calculate the actual area of Slovakia.
 Give your answer in square kilometres.

  ............................................. km2 [3] 

15 y is inversely proportional to x2.
 When x = 4, y = 2.

 Find y when x 2
1

= .

 y =  ...................................................  [3]

16

12 cm
8 cm

39°x

NOT TO
SCALE

 Calculate the obtuse angle x in this triangle.

 x =  ...................................................  [3]
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42. Question | 0580 Oct-Nov 2019 P2 V1 Q17 6
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17

NOT TO
SCALE

3 cm

45°

5 cm

 The diagram shows two sectors of circles with the same centre.

 Calculate the shaded area.

  .............................................  cm2 [3]

18 Write   x
x
x

2 1
2 4
-
+
+    as a single fraction, in its simplest form.

  ....................................................  [3]
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43. Question | 0580 Oct-Nov 2019 P2 V1 Q22

8
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21

A

1 2 3 4 5 6 7 80

1

2

3

4

5

6

7

8

T

y

x

 (a) Describe fully the single transformation that maps shape T onto shape A.

 ............................................................................................................................................................

 ............................................................................................................................................................  [2] 

 (b) On the grid, reflect shape T in the line y = x. [2]

22 A pipe is completely full of water.
 Water flows through the pipe at a speed of 1.2 m/s into a tank.
 The cross-section of the pipe has an area of 6 cm2.

 Calculate the number of litres of water flowing into the tank in 1 hour.

  ...........................................  litres [4]
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44. Question | 0580 Oct-Nov 2019 P2 V1 Q26 11
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26 

NOT TO
SCALE

Speed
(m/s)

Time (seconds)
150

0

20

 A car travels at 20 m/s for 15 seconds before it comes to rest by decelerating at 2.5 m/s2.

 Find the total distance travelled.

  ................................................  m [5]
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45. Question | 0580 Oct-Nov 2019 P2 V2 Q13 5
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13 Two mathematically similar containers have heights of 30 cm and 75 cm.
 The larger container has a capacity of 5.5 litres.

 Calculate the capacity of the smaller container.
 Give your answer in millilitres.

  ...............................................  ml [3]

14 Show that the line   y x4 5 10= -    is perpendicular to the line   y x5 4 35+ = .
 

 [3]

15 Esme buys x magazines at $2.45 each and y cards at $3.15 each.

 (a) Write down an expression, in terms of x and y, for the total cost, in dollars, of the magazines and the 
cards.

 $  ...................................................  [2]

 (b) Esme spends $60.55 in total.
  She buys 8 magazines.

  How many cards does she buy?

  ....................................................  [2]

46. Question | 0580 Oct-Nov 2019 P2 V3 Q9

3

0580/23/O/N/19© UCLES 2019 [Turn over

6 Expand and simplify   ( ) ( ) .x x3 5+ +

  ....................................................  [2]

7 Find the gradient of the line that is perpendicular to the line   .y x2 3 5= +

  ....................................................  [2]

8 When sin x° = 0.36, find

 (a) the acute angle x°,

  ....................................................  [1]

 (b) the obtuse angle x°.

  ....................................................  [1]

9 A cuboid measures 5 cm by 7 cm by 9.5 cm.

9.5 cm
5 cm

7 cm

NOT TO
SCALE

 Work out the surface area of this cuboid.

  ............................................. cm2 [3]
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47. Question | 0580 Oct-Nov 2019 P2 V3 Q22 11
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22 A container is made from a cylinder and a cone, each of radius 5 cm. 
 The height of the cylinder is 12 cm and the height of the cone is 4.8 cm.

 

4.8 cm

12 cm
NOT TO
SCALE

5 cm

 The cylinder is filled completely with water.
 The container is turned upside down as shown below.

 

d

NOT TO
SCALE

 Calculate the depth, d, of the water.
 [The volume, V, of a cone with radius r and height h is .V r h3

1 2r= ]

 d =  .............................................  cm [5]

Question 23 is printed on the next page.
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48. Question | 0580 Feb-March 2020 P2 V2 Q7

4

0580/22/F/M/20© UCLES 2020

6 The table shows the marks scored by 40 students in a test.

Mark 5 6 7 8 9 10

Frequency 8 5 11 7 5 4

 Calculate the mean mark.

   .................................................  [3]

7

8.5 cm

10.8 cm

NOT TO
SCALE

 The diagram shows a right-angled triangle.
 
 (a) Calculate the area.

   ..........................................  cm2 [2]

 (b) Calculate the perimeter.

   ............................................ cm [3]
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49. Question | 0580 May-June 2020 P2 V1 Q1 2
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1 Rectangle A measures 3 cm by 8 cm.

A

8 cm

3 cm
NOT TO
SCALE

 Five rectangles congruent to A are joined to make a shape.

NOT TO
SCALE

 Work out the perimeter of this shape.

   ...........................................  cm [2]

2 Find the highest odd number that is a factor of 60 and a factor of 90.

   .................................................  [1]
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50. Question | 0580 May-June 2020 P2 V1 Q22 16

0580/21/M/J/20© UCLES 2020
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22 Find the area of a regular hexagon with side length 7.4 cm.

   ..........................................  cm2 [3]
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51. Question | 0580 May-June 2020 P2 V2 Q6

3
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5  y mx c= +

 Find the value of y when m 3=- , x 2=-  and c 8=- .

 y =  .................................................  [2]

6
11 cm

7 cm

NOT TO
SCALE

5 cm

 Calculate the area of the trapezium.

  .......................................... cm2 [2]

7
�

A B

 On the Venn diagram, shade the region A B+ . [1]

8 Write 2 4-  as a decimal.

  .................................................  [1]
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52. Question | 0580 May-June 2020 P2 V2 Q24 10
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24

8 cm

6.4 cm

NOT TO
SCALE

P

Q

 The diagram shows a sector of a circle of radius 8 cm.
 The length of the arc PQ is 6.4 cm.

 Find the area of the sector.

  ..........................................  cm2 [4]
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53. Question | 0580 May-June 2020 P2 V3 Q2

2

0580/23/M/J/20© UCLES 2020

1 32   33   34   35   36   37   38   39

 From this list of numbers, write down 

 (a) a multiple of 8,

  �������������������������������������������������  [1]

 (b) a square number,

  �������������������������������������������������  [1]

 (c) a prime number�

  �������������������������������������������������  [1]

2

NOT TO
SCALE

8 cm
4 cm

6.5 cm

 The diagram shows a cuboid�

 Calculate the volume of the cuboid�

  ������������������������������������������  cm3 [1]
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54. Question | 0580 May-June 2020 P2 V3 Q9 5
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9 Calculate the area of the sector of a circle with radius 65 mm and sector angle 42°�
 Give your answer in square centimetres�

  ������������������������������������������  cm2 [3]

10 A solid cylinder has radius 3 cm and height 4�5 cm�

 Calculate the total surface area of the cylinder�

  ������������������������������������������  cm2 [4]

11 y is directly proportional to the cube root of  ( )x 3+ �

 When x = 5, y = 3
2 �

 Find y when x = 24�

 y =  �������������������������������������������������  [3]

55. Question | 0580 May-June 2020 P2 V3 Q10

5

0580/23/M/J/20© UCLES 2020 [Turn over

9 Calculate the area of the sector of a circle with radius 65 mm and sector angle 42°�
 Give your answer in square centimetres�

  ������������������������������������������  cm2 [3]

10 A solid cylinder has radius 3 cm and height 4�5 cm�

 Calculate the total surface area of the cylinder�

  ������������������������������������������  cm2 [4]

11 y is directly proportional to the cube root of  ( )x 3+ �

 When x = 5, y = 3
2 �

 Find y when x = 24�

 y =  �������������������������������������������������  [3]
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12 The total perimeter of a semicircle is 19�02 cm�

 Calculate the radius of the semicircle�

  �������������������������������������������� cm [3]

13
y

x0

1

2

3

4

1 2 3 4

R

 Write down the three inequalities that define the region R�

  �������������������������������������������������

  �������������������������������������������������

  �������������������������������������������������  [4]
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18 

7 cm

12 cm

NOT TO
SCALE

 The diagram shows a solid made from a cylinder and a hemisphere, both of radius 7 cm.
 The cylinder has length 12 cm.

 Work out the total surface area of the solid.
 [The surface area, A, of a sphere with radius r is .]A r4 2r=

  ...........................................  cm2 [4]



0580 Mathematics Paper 2 - Mensuration
Topical questions | 130 questions

58. Question | 0580 Oct-Nov 2020 P2 V2 Q7

3
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6 Factorise completely.
    x4 8-

  .................................................  [1]

7

6 cm

h cm

BA

C

NOT TO
SCALE

 The area of triangle ABC  is 27 cm2 and AB = 6 cm.

 Calculate the value of h.

 h = .................................................  [2]

8 Calculate the size of one interior angle of a regular polygon with 40 sides.

  .................................................  [2]

59. Question | 0580 Oct-Nov 2020 P2 V2 Q13

5

0580/22/O/N/20© UCLES 2020 [Turn over

12 Alex and Chris share sweets in the ratio   Alex : Chris = 7 : 3.
 Alex receives 20 more sweets than Chris.

 Work out the number of sweets Chris receives.

  .................................................  [2]

13 The length of one side of a rectangle is 12 cm.
 The length of the diagonal of the rectangle is 13 cm.

 Calculate the area of the rectangle.

  .......................................... cm2 [3]

14 Work out  ( ) ( )3 10 2 10199 201
# #+ .

 Give your answer in standard form.

  .................................................  [2]
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15

7.5 cm
60°

NOT TO
SCALE

 Calculate the area of this sector of a circle.

  .......................................... cm2 [2]

16 The selling price of a shirt is $26.50 .
 This includes a tax of 6%.

 Calculate the price of the shirt before the tax was added.

 $  .................................................  [2]
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8
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19

9 cm

8 cm

x°

100° NOT TO
SCALE

 (a) Calculate the value of x.

 x = .................................................  [3]

 (b) Calculate the area of the triangle.

  .......................................... cm2 [3]

20 A model of a statue has a height of 4 cm.
 The volume of the model is 12 cm3.
 The volume of the statue is 40 500 cm3.

 Calculate the height of the statue.

  ............................................  cm [3]

62. Question | 0580 Oct-Nov 2020 P2 V3 Q16 7

0580/23/O/N/20© UCLES 2020 [Turn over

16 A paperweight has height 4 cm and volume 38.4 cm3.
 A mathematically similar paperweight has height 7 cm.

 Calculate the volume of this paperweight.

  ..........................................  cm3 [3]

17 Adil and Brian are paid the same wage.
 Adil is given a 7% pay decrease and his new wage is $427.80 .
 Brian is given a 7% pay increase.

 Work out Brian’s new wage.

 $  ................................................  [3]

18 (a) Simplify.
    xy4 2 3` j

  .................................................  [2]

 (b)  25 125k=

  Find the value of k.

 k =  ................................................  [1]
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19

NOT TO
SCALE

v 10+

vSpeed
(m/s)

0
0 24

Time (seconds)

40

 The diagram shows the speed–time graph for the final 40 seconds of a car journey.
 At the start of the 40 seconds the speed is v m/s.

 (a) Find the acceleration of the car during the first 24 seconds.

  .........................................  m/s2 [1]

 (b) The total distance travelled during the 40 seconds is 1.24 kilometres.

  Find the value of v.

 v =  ................................................  [4]

20 Factorise.
   x y ax ay3 8 6 16+ - -

  .................................................  [2]
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21

NOT TO
SCALE

O P A

B

8 cm

30°

 OAB is the sector of a circle, centre O.
 OB = 8 cm and angle AOB = 30°.
 BP is perpendicular to OA.

 (a) Calculate AP.

 AP =  ........................................... cm [3]

 (b) Work out the area of the shaded region APB.

  ..........................................  cm2 [3]
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65. Question | 0580 Specimen 2020 P2 Q4

2
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1	 A train leaves Zurich at 22 40 and arrives in Vienna at 07 32 the next day.

	 Work out the time the train takes.

	 ..................  h ................... min [1]

2	 In a box of 80 glasses, 3 are broken.

	 Work out the percentage of broken glasses in the box.

	 ............................................  % [1]

3	 Here is a list of numbers. 

	 Put a ring around the number with the largest value.

				    0.3030                    3
1                      0.0330                    10

3                      33%�  [1]

4	 Chai says that 8 cm2 is the same as 80 mm2.

	 Explain why Chai is wrong.

...............................................................................................................................................................  [1]
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66. Question | 0580 Specimen 2020 P2 Q17 7
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17	 Calculate the area of this trapezium.

D C

BA 12 cm

8 cm

8 cm

NOT TO
SCALE

	 .......................................... cm2 [4]

18	 Shade the region in each of the Venn diagrams below.

	 (a)	

A B

				    A′ ∪ B� [1]

	 (b)	

D E

F

				    (D ∩ E)′ ∩ F.� [1]

67. Question | 0580 Specimen 2020 P2 Q23

10

0580/02/SP/20© UCLES 2017

22	 A soccer team plays two matches. 
	 The tree diagram shows the probability of the team winning or losing the matches. 

win

win

lose

lose

win

lose

First match Second match

1
3

2
3

1
4

1
4

3
4

3
4

	 Find the probability that the soccer team wins at least one of the two matches.

	 ................................................  [3]

23	 AB is an arc of a circle, centre O, radius 9 cm.

	 The length of the arc AB is 6π cm. 
	 The area of sector AOB is kπ cm2.

	 Find the value of k.

A

O

NOT TO
SCALE

B9 cm

	 k = ...............................................  [3]
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11 Find the highest common factor (HCF) of 36 and 84.

  .................................................  [2]

12

NOT TO
SCALE

B

C

A

O

6 cm

5 cm

 The diagram shows a shape made from a quarter-circle, OAB, and a right-angled triangle OBC.
 The radius of the circle is 5 cm and OC = 6 cm.

 Calculate the area of the shape.

  .......................................... cm2 [3]

13 The population of one variety of butterfly is decreasing exponentially at a rate of 34% per year.
 At the end of 2014, the population was 125.9 million.

 Calculate the population at the end of 2019.

  .....................................  million [2]
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20 (a)

NOT TO
SCALE

R

P

Q
C

A

B2.8 cm
3.2 cm

1.61 cm
x cm

  Triangle ABC is mathematically similar to triangle PQR.

  Find the value of x.

 x =  .................................................  [2]

 (b)

NOT TO
SCALE

  The diagram shows two mathematically similar bowls.
  The larger bowl has capacity 7.8 litres and height 11.5 cm.
  The smaller bowl has capacity 4 litres.

  Calculate the height of the smaller bowl.

  ............................................  cm [3]
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13 On a map, a lake has an area of 32 cm2.
 The scale of the map is 1 : 24 000.

 Calculate the actual area of the lake.
 Give your answer in km2.

  .......................................... km2 [2]

14 y is directly proportional to the square root of ( )x 3- .
 When x 28= , y 20= .

 Find y when x 39= .

 y =  .................................................  [3]

15 Make h the subject of the formula   ( )mh g h2 1= - .

 h =  .................................................  [4]
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71. Question | 0580 May-June 2021 P2 V2 Q14 8

0580/22/M/J/21© UCLES 2021

14

62°

15.4 cm

NOT TO
SCALE

18.2 cm

 The diagram shows a trapezium.
 The trapezium has one line of symmetry.

 Work out the area of the trapezium.

  .......................................... cm2 [4]
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0580/22/M/J/21© UCLES 2021

19 (a)

A

B C

NOT TO
SCALE

 The diagram shows a shape made from an equilateral triangle ABC and a sector of a circle.
 Points B and C lie on the circle, centre A.
 The side length of the equilateral triangle is 12.4 cm.

 Work out the perimeter of the shape.

  ............................................ cm [3]

 (b)

NOT TO
SCALE41°

 The diagram shows two sectors of a circle.
 The major sector is shaded.
 The area of the major sector is 74.5 cm2.

 Calculate the radius of the circle.

  ............................................ cm [3]
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19

NOT TO
SCALE

12.6 cm

O
80°

 The diagram shows a sector of a circle, centre O, radius 12.6 cm.

 Calculate the perimeter of the shaded segment.

  ............................................ cm [4]

20 A lake has an area of 3 km2.
 On a map the area of the lake is 18.75 cm2.

 Find the scale of the map in the form   1 : n.

 1 :  ................................................  [3]
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19

NOT TO
SCALE

12.6 cm

O
80°

 The diagram shows a sector of a circle, centre O, radius 12.6 cm.

 Calculate the perimeter of the shaded segment.

  ............................................ cm [4]

20 A lake has an area of 3 km2.
 On a map the area of the lake is 18.75 cm2.

 Find the scale of the map in the form   1 : n.

 1 :  ................................................  [3]
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23 

NOT TO
SCALE

12 cm

5 cm

4 cm

A B

D

Q

C

P

 The diagram shows a triangular prism.
 Angle BPC = 90°.

 (a) Calculate AC.

 AC =  ........................................... cm [3]

 (b) Calculate the angle between AC and the base ABPQ.

  .................................................  [3]

24 tan x 3=   and    ° °x0 360G G .

 Find all the possible values of x.

  .................................................  [2]
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76. Question | 0580 Feb-March 2022 P2 V2 Q4

2
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1 

 Measure the marked angle.

  .................................................  [1]

2 Work out 5 62# .
 Give your answer correct to 2 decimal places.

  .................................................  [2]

3 A journey starts at 21 15 one day and ends at 04 33 the next day. 

 Calculate the time taken, in hours and minutes.

 .................... h .................... min [1]

4 

7 cm
4 cm

5 cm

NOT TO
SCALE

 Calculate the total surface area of this cuboid.

  .........................................  cm2 [3]
77. Question | 0580 Feb-March 2022 P2 V2 Q14

6

0580/22/F/M/22© UCLES 2022

13 (a) Simplify   h h2 5
# .

  .................................................  [1]

 (b) Simplify   x
7 3-b l .

  .................................................  [1]

 (c)   a a ap8 2' =

  Find the value of p.

 p =  ................................................  [1]

14 Calculate the circumference of a circle with radius 4.7 cm.

  ............................................ cm [2]

15 Without using a calculator, work out 2 3
1

14
11
#  .

 You must show all your working and give your answer as a mixed number in its simplest form.

  .................................................  [3]
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17 
O

P

R

X

Q11 cm

4 cm
NOT TO
SCALE

 The diagram shows a rectangle OPQR with length 11 cm and width 4 cm.
 OQ is a diagonal and OPX is a sector of a circle, centre O.

 Calculate the percentage of the rectangle that is shaded.

  .............................................  % [5]

18 Mrs Kohli buys a jacket, 2 shirts and a hat.
 The jacket costs $x. 
 The shirts each cost $24 less than the jacket and the hat costs $16 less than the jacket.
 Mrs Kohli spends exactly $100.

 Write down an equation in terms of x.
 Solve this equation to find the cost of the jacket.

 $  ................................................  [3]

79. Question | 0580 May-June 2022 P2 V1 Q17

6

0580/21/  M  / J  /22 © UCLES 2022

15   4 64
1x =

 Find the value of x.

 x =  ................................................  [1]

16 

0

1

2

3

4

T

P

5

6

7

8

9

21 3 4 65 7 8 10 119 x

y

 Describe fully the single transformation that maps triangle T onto triangle P.

 .............................................................................................................................................................

 .............................................................................................................................................................  [3]

17 Find the radius of a hemisphere of volume .cm80 3

 [The volume, V, of a sphere with radius r is .V r3
4 3r= ]

  ...........................................  cm  [3]
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22 Simplify fully   ( ) .y216 216 3
2

  .................................................  [2]

23  ( )x x x p q8 102 2+ + = + +

 (a) Find the value of p and the value of q.

 p =  ................................................

 q =  ................................................  [2]

 (b) Solve.
     x x8 10 302 + + =

 x = .................... or x = .................... [2]

24 A cuboid measures 24 cm by 12 cm by 8 cm.

 Calculate the length of a diagonal of the cuboid.

  ............................................  cm [3]

81. Question | 0580 May-June 2022 P2 V2 Q5 3

0580/22/M/J/22© UCLES 2022 [Turn over

5 Find the total surface area of a cuboid with length 8 cm, width 6 cm and height 3 cm. 

  .......................................... cm2 [3]

6 Some cards have either a square, a circle or a triangle drawn on them.
 Piet chooses one of the cards at random.

 Complete the table to show the probability of choosing a card with each shape. 

Shape Square Circle Triangle

Probability 0.2 0.32
 [2] 

7 The price of a coat is $126.
 In a sale, this price is reduced by 18%.

 Find the sale price of the coat.

 $ .................................................  [2]

8 The nth term of a sequence is n 122 + . 

 Find the first three terms of this sequence.

 ....................... ,  ....................... , ....................... [2]
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23

NOT TO
SCALE

l

6.2 cm

 The diagram shows a solid metal shape made from a cone and a hemisphere, both with radius 6.2 cm.
 The total surface area of the solid shape is 600 cm2.

 Calculate the slant height, l, of the cone.
 [The surface area, A, of a sphere with radius r is rA r4 2= .]
 [The curved surface area, A, of a cone with radius r and slant height l is lrA r= .]

 l =  ............................................  cm [4]
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20 

NOT TO
SCALE

k cm

M

C

E

B

A D

 The diagram shows a square ABCD with side length k cm.
 MDE is a sector of a circle, centre D.
 E lies on the diagonal, BD, of the square.
 M is the midpoint of AD.

 Find the percentage of the square that is shaded.

  .............................................  % [4]
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12
C

A B 9 cm

R

P Q 

NOT TO
SCALE

 Triangle PQR is similar to triangle ABC with AC
PR

3
2

=  .

 AB 9=  cm and the area of triangle ABC is 18 cm2.

 (a) Find the length of PQ.

  .......................................... cm [1]
 
 (b) Find the area of triangle PQR.

  .......................................   cm2 [2]

13 

NOT TO
SCALE

0
0

14

5 15
Time (seconds)

Speed (m/s)

 The diagram shows the speed–time graph of the first 15 seconds of a car journey.

 (a) Find the acceleration of the car during the first 5 seconds.

  ........................................  m/s2  [1]

 (b) Find the distance travelled during the 15 seconds.

  .............................................  m [2] 



0580 Mathematics Paper 2 - Mensuration
Topical questions | 130 questions

85. Question | 0580 Oct-Nov 2022 P2 V1 Q15

6

0580/21/O/N/22© UCLES 2022

14

0 1 2 3 4 5 6

1

2

3

4

5

6

x

y

B

A

 Describe fully the single transformation that maps triangle A onto triangle B.

 ....................................................................................................................................................................

 .............................................................................................................................................................  [3]

15 The perimeter of a sector of a circle with radius 8 cm is 26 cm.

 Calculate the angle of this sector.

  .................................................  [3]
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20 Simplify fully.

 (a) ( )x81 16 4
3

  .................................................  [2]

 (b) 
y
1
2

2
1
-

e o

  .................................................  [1]

21

NOT TO
SCALE

5.5 cm

9.2 cm

12.5 cm

 A solid is made by cutting a small cone from a larger cone, as shown in the diagram.
 The height of the larger cone is 12.5 cm.
 The height of the solid is 5.5 cm.
 The diameter of the base of the larger cone is 9.2 cm.

 Work out the volume of the solid.
 [The volume, V, of a cone with radius r and height h is rV r h3

1 2= .]

  .......................................... cm3 [4]

Questions 22 and 23 are printed on the next page.
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22 The volumes of two mathematically similar objects are mc56 3 and cm875 3.
 The height of the smaller object is 18 cm.

 Find the height of the larger object.

  ............................................  cm [3]

23 Solve   x x1
4

2 5
2 3

+
+

-
= .

 You must show all your working.

 x =  .................. or x = .................. [7]

88. Question | 0580 Oct-Nov 2022 P2 V3 Q14 7

0580/23/O/N/22© UCLES 2022 [Turn over

14 A map has a scale of   1 : 200 000.

 Find the area, in square kilometres, of a lake that has an area of . cm12 4 2 on the map.

  .........................................  km2 [2]

15 The diagram shows the speed–time graph for part of the journey of a car.

NOT TO
SCALE

150
0

Time (seconds)

30Speed
(m/s)

 The car starts from rest and accelerates at a uniform rate for 15 seconds before reaching a constant 
speed of 30 m/s.

 (a) Calculate the acceleration for the first 15 seconds.

  ........................................  m/s2  [1]

 (b) After T minutes, the total distance travelled is 45 kilometres.

  Find the value of T.

 T =  .........................................  min [4]

89. Question | 0580 Oct-Nov 2022 P2 V3 Q18

8

0580/23/O/N/22© UCLES 2022

16 A kite is drawn on a coordinate grid.
 The diagonals of the kite intersect at the point (-2, -5).

 One diagonal has equation    y x4 3= + .

 Find the equation of the other diagonal of the kite.
 Give your answer in the form y mx c= + .

 y =  ................................................  [3]

17 y is proportional to the square of ( )x 7- .
 When x = 12,  y = 2.

 Find y when x = 17.

 y =  ................................................  [3]

18 Two bottles are mathematically similar.
 The small bottle has a capacity of 324 ml and a height of 12 cm.
 The large bottle has a capacity of 768 ml.

 Calculate the height of the large bottle.

  ............................................ cm [3]
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14

NOT TO
SCALE

O

P

Q

9 cm

6 cm

 
 The diagram shows a sector of a circle with centre O and radius 9 cm�
 The length of the chord PQ is 6 cm�

 Calculate the length of the arc PQ�

  �������������������������������������������� cm [3]

15 Simplify   w3125 3125 5
1

` j �

  �������������������������������������������������  [2]

16 y is inversely proportional to x2 �
 When ,x y3 2= = �

 Find y when x 2= �

 y =  ������������������������������������������������  [3]
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18 Two solids are mathematically similar and have volumes cm81 3 and cm24 3�
 The surface area of the smaller solid is cm44 2�

 Calculate the surface area of the larger solid�

  �����������������������������������������  cm2 [3]

19 Find the values of x when  x y6 10+ =    and   y x x3 102= - + �

 

      
     

 

 x = ������������������������������ or x = ������������������������������  [3]

92. Question | 0580 May-June 2023 P2 V1 Q6

3

0580/21/M/J/23© UCLES 2023 [Turn over

4 By writing each number in the calculation correct to 1 significant figure, work out an estimate for the 
value of

    .
. .
18 5 9
6 7 2 1#

-
 .

 You must show all your working.

  .................................................  [2]

5 Eric has four colours of paint.
 The table shows the probability that he uses each colour.

Colour Red Blue Green Yellow

Probability 0.3 0.35 0.13 x

 Find the value of x.

 x =  ................................................  [2]

6 Calculate the volume of a sphere with diameter 4.8 cm.

 [The volume, V, of a sphere with radius r is V r3
4 3r= .]

  .........................................  cm3 [2]

7 The scale of a map is 1 : 125 000.
 On a map, the length of an island is 9.4 cm.

 Calculate the actual length of the island, giving your answer in kilometres.

  ...........................................  km [2]
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11
B

C

O

D

A

2.6 cm

3.2 cm NOT TO
SCALE

 The diagram shows a shape, ABCD, formed by the sectors of two circles with the same centre O.
 Both sector angles are 140°, . cmOC 3 2=  and . cmCB 2 6= .
 The area of the shape is 2r cmk .

 Find the value of k.

 k =  ................................................  [3]

12 One solution of the equation   ax b 1812 + =    is x 8= .
 a and b are both positive integers greater than 1.

 (a) Find the value of b.

 b =  ................................................  [2]

 (b) Write down the other solution of the equation   ax b 1812 + = .

 x =  .................................................. [1]
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1 

 (a) Complete the statement.

The diagram has rotational symmetry of order ........................ . [1]

 (b) On the diagram, draw all the lines of symmetry.
 [2]

2 A film lasts for 2 hours 50 minutes.
 The film ends at 23 05.

 Find the time the film starts.

  .................................................  [1]

3 

NOT TO
SCALE5 cm

3 cm
8 cm

 Find the total surface area of the cuboid.

  .......................................... cm2 [3]

95. Question | 0580 May-June 2023 P2 V3 Q16 8
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16 The volume of a cylinder is cm1970 3.
 The height of the cylinder is . cm12 8 .

 Calculate the radius of the cylinder.

  ............................................ cm [3]

17 Rearrange the formula to make m the subject.

    
( )

R m
m k2

=
-

 m =  ................................................  [4]

18 y is inversely proportional to the cube root of (x + 5).
 When x = 3, y = 12.

 Find y when x = 22.

 y =  ................................................  [3]
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22

 

41°

NOT TO
SCALE

13.6 cm

A C

B

D

 ABCD is a rhombus with side length 13.6 cm.
 Angle ABC = 41°.
 BAC is a sector of a circle with centre B.
 DAC is a sector of a circle with centre D.

 Calculate the shaded area.

  .......................................... cm2 [4]



0580 Mathematics Paper 2 - Mensuration
Topical questions | 130 questions

97. Question | 0580 Oct-Nov 2023 P2 V2 Q12 5

0580/22/O/N/23© UCLES 2023 [Turn over

12

NOT TO
SCALE

10

0
0 12 16

Time (seconds)

Speed
(m/s)

 The diagram shows a speed–time graph for 16 seconds of a car journey.

 (a) Find the deceleration of the car in the final 4 seconds.

  .........................................  m/s2  [1]

 (b) Find the total distance travelled during the 16 seconds.

  .............................................. m [2]

13 (a) 3 3 729p p3 2
# =

  Find the value of p.

 p =  .................................................  [2]

 (b) Simplify.

    ( )x32 10 5
1

  .................................................  [2]
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18 A solid cylinder has radius 5 cm and height 8 cm.

 Calculate the total surface area of the cylinder.

  .......................................... cm2 [4]

19 Find the nth term of each sequence.

 (a)  11,        8,        5,        2,        1- ,        …

  .................................................  [2]

 (b)  1,        5,        25,        125,        625,        …

  .................................................  [2]

99. Question | 0580 Oct-Nov 2023 P2 V3 Q11 6

0580/23/O/N/23© UCLES 2023

11 A bronze sphere has radius 3.6 cm.
 The density of bronze is 8.05 g/cm3.
 
 Find the mass of the sphere.
 Give your answer in kilograms, correct to the nearest gram.

 [The volume, V, of a sphere with radius r is V r3
4 3r= .]

 [Density mass volume'= .]

  ............................................. kg [4]

12 Oliver sent 22% more messages in June than in May.
 He sent 305 messages in June.

 Find how many more messages he sent in June than in May.

  .................................................  [3]
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15  T d e3= -

 Rearrange the formula to make d the subject.

 d =  ................................................  [3]

16 A cylinder with height 12.5 cm has a curved surface area of 105 cm2r .

 Calculate the volume of the cylinder.

  .........................................  cm3 [4]

17 (a) Simplify.

         y64 27 3
2

` j

  .................................................  [2]

 (b) Simplify.  

         
x
x 5
252
-

-

  .................................................  [2]

101. Question | 0580 Feb-March 2024 P2 V2 Q10 5
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10 

4.4 cm

5.3 cm

8.7 cmP Q

RS

3.8 cm3.8 cm
NOT TO
SCALE

 The diagram shows a trapezium PQRS.

 Calculate the area of the trapezium.

  .........................................  cm2 [2]

11 Without using a calculator, work out   1 4
1

6
5
-  .

 You must show all your working and give your answer as a fraction in its simplest form.

  .................................................  [3]
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19 

NOT TO
SCALE

20 140 1900

15

Speed
(m/s)

Time (seconds)

 The speed–time graph shows information about a bus journey.

 Calculate the total distance travelled by the bus.

  .............................................  m [3]

20

NOT TO
SCALE

C

A B4.9 cm

23°

5.6 cm

 Calculate the area of triangle ABC.

  .........................................  cm2 [2]
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7

J L

K

NOT TO
SCALE

12.8 cm

12.8 cm

 The diagram shows a shape made from a triangle JKL and a semicircle with diameter JL.
 JKL is an isosceles right-angled triangle with JK = JL = 12.8 cm.

 (a) Calculate the area of this shape.

  ........................................... cm2 [3]

 (b) Calculate the perimeter of this shape. 

  ............................................  cm [4]
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14

48° NOT TO
SCALE

9 cm

 The diagram shows a circle with radius 9 cm.

 Calculate the area of the shaded major sector.

  ........................................... cm2 [3]

15 Write .0 146o o  as a fraction in its simplest form.
 You must show all your working.

  .................................................  [3]

105. Question | 0580 May-June 2024 P2 V3 Q4

2

0580/23/M/J/24© UCLES 2024

1 Write the number two million two thousand and two in figures.

  .................................................  [1]

2 Put one pair of brackets into this calculation to make it correct.

 5 4 3 9 2 0# =- - -

 [1]

3 Simplify.
     x y x y7 8- - -  

  .................................................  [2]

4 The base of a cuboid measures 10 cm by 7 cm.
 The volume of the cuboid is 280 cm3 .

 Calculate the height of the cuboid.

  ............................................ cm [2]

5 In a city, the probability that it will rain today is 0.15 .

 Find the probability that it will not rain today in this city. 

  .................................................  [1]

6 Factorise completely.
  x y xy4 5

2 2
-

  .................................................  [2]
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16

6 cm NOT TOSCALE18 cm

R cm

 The diagram shows a sphere of radius 6 cm and a cylinder of height 18 cm and radius R cm. The volume of the sphere is equal to the volume of the cylinder.
 Calculate the curved surface area of the cylinder. Give your answer in terms of r.
 [The volume, V, of a sphere with radius r is  rV r34 3= ]

  .......................................... cm2  [4]

17 Solve.   x x3 7 16 02 - - =
 You must show all your working and give your answers correct to 2 decimal places.

 x = .................... or x = .................... [4]

* 0000800000008 *
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107. Question | 0580 Oct-Nov 2024 P2 V2 Q5
4
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5 Convert . m7 51 2  into cm2 .

  .......................................... cm2  [1]

6 The diagram shows a trapezium.  

9.5 cm
NOT TO

SCALE

6 cm

x cm

 The area of the trapezium is cm42 2 .

 Calculate the value of x.

 x =  .................................................  [2] 

* 0000800000004 *
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5 Convert . m7 51 2  into cm2 .

  .......................................... cm2  [1]

6 The diagram shows a trapezium.  

9.5 cm
NOT TO

SCALE

6 cm

x cm

 The area of the trapezium is cm42 2 .

 Calculate the value of x.

 x =  .................................................  [2] 

* 0000800000004 *
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9

NOT TO

SCALE

BA

CD

 Points A, B, C and D lie on a circle.
 ABCD is a square with area cm27 2 .

 Calculate the area of the circle.
 Give your answer as a multiple of r.

  .......................................... cm2  [3]

10 Calculate  . .1 10 9 0 423
#+ .

  .................................................  [1]
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19

NOT TO

SCALE

11.9 cm

4.3 cm

 A solid is made from a cylinder and a hemisphere, both of radius 4.3 cm.
 The cylinder has length 11.9 cm.

 (a) Calculate the volume of the solid.
  [The volume, V, of a sphere with radius r is rV r

3
4 3= .]

  .......................................... cm3  [3]

 (b) Calculate the total surface area of the solid.
  [The surface area, A, of a sphere with radius r is rrA 4 2= .]

  .......................................... cm2  [4]

* 0000800000013 *
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18 Two mathematically similar solids have volumes cm81 3  and cm24 3  
 The height of the smaller solid is 4 8 cm

 Calculate the height of the larger solid

   cm [3]

19 y is inversely proportional to  x 2+
 When ,x y2 3= =

 Find y in terms of x

 

 y =   [2]

20 Solve the equation   tan x 2 0+ =    for ° °x0 360G G  

 x =  or x =  [3] 
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112. Question | 0580 Feb-March 2025 P2 V2 Q6 5
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6

15 cm 9 cm

10 cm

8 cm

NOT TOSCALE

 Work out the area of the trapezium.

  .......................................... cm2  [2]

7
6 x543210-1-2-3-4-5-6

 Write down the inequality for x represented on the number line.

  .................................................  [2]
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113. Question | 0580 Feb-March 2025 P2 V2 Q13 10
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13

16 cm

NOT TOSCALE
r cm

 The diagram shows a cylinder with radius r cm and height 16 cm. A sphere has radius 3 cm. The volume of the cylinder is equal to the volume of the sphere.
 Find the value of r.

 r =  ................................................  [4]
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114. Question | 0580 Feb-March 2025 P2 V2 Q18 15
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18 NOT TOSCALE

18 cm
6 cm

17 cm
A

E

D

B C60°

 The quadrilateral ACDE is formed by two right-angled triangles ABE and BCD. AC = 17 cm, AE = 18 cm and BD = 6 cm.
 (a) Show that CD = 10 cm.

 [5]
 (b) Find the perimeter of the quadrilateral ACDE.  Give your answer in the form p k q+ .

  ............................................  cm [4]
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115. Question | 0580 May-June 2025 P2 V1 Q13 10

0580/21/M/J/25© UCLES 2025

13

10 cm

6 cm

Solid A Solid B

4 cm

h cm NOT TOSCALE

 The diagram shows solid A and solid B. Solid A is made from a hemisphere and a cone each with radius 6 cm. The cone has sloping edge 10 cm. Solid B is a cylinder with radius 4 cm and height h cm.
 The total surface area of solid A is equal to the total surface area of solid B.
 (a) Work out the value of h.

 h =  ................................................  [5]
 (b) Work out the height of solid A.

  ............................................ cm [3]
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116. Question | 0580 May-June 2025 P2 V2 Q10 8

0580/22/M/J/25© UCLES 2025

10 
NOT TOSCALE

45°O

18 cm

 The diagram shows a sector of a circle, centre O. The length of the arc is rn  cm .
 Find the value of n.

 n =  ................................................  [2]

11 (a) Write 0.007 08 in standard form.

  .................................................  [1]
 (b) Work out   . .( ) ( )3 8 10 3 8 1022 23# #+  .
  Give your answer in standard form.

  .................................................  [2]
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117. Question | 0580 May-June 2025 P2 V2 Q16 14

0580/22/M/J/25© UCLES 2025

16 

6 cm

5 cm

NOT TOSCALE

 The diagram shows a solid made by joining a hemisphere to a cylinder. The radius of both the hemisphere and the cylinder is 6 cm. The height of the cylinder is 5 cm.
 Find the total surface area of the solid. Give your answer in terms of  r.

  .........................................  cm2  [4]

17 Find the value of
 (a) 125 32

  .................................................  [2]
 (b) 4 25- . 

  .................................................  [2]
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118. Question | 0580 May-June 2025 P2 V3 Q17 12
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17 Solid A is mathematically similar to solid B.

NOT TOSCALE

Solid BSolid A
7 cm

H cm

 The height of solid A is 7 cm and its surface area is 60 cm2 . The surface area of solid B is 540 cm2 .
 Calculate the height of solid B.

  ............................................ cm [3]

18 Make t the subject of the formula.
( )ptm t2 1= -

 t =  ................................................  [4]

19 Simplify.
   xx x497 2

2
--

  .................................................  [3]
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119. Question | 0580 May-June 2025 P2 V3 Q20 13
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20

NOT TOSCALE40°

A
B

O

 The diagram shows a sector of a circle, centre O. The radius of the circle is 6 cm.
 Calculate the length of the major arc AB. Give your answer in its simplest form in terms of r.

  .............................................cm [3]

21 (a) Differentiate   x x3 13 2- + .

  .................................................  [2]
 (b) Find the coordinates of the turning points of the graph of   y x x3 13 2= - + .

 ( ...................... , ...................... )
 ( ...................... , ...................... ) [4]
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120. Question | 0580 Oct-Nov 2025 P2 V1 Q4
4

0580/21/O/N/25© UCLES 2025

4 The area of a triangle is cm12 2 . The length of the base of the triangle is 8 cm.
 Work out the height of the triangle.

  ............................................ cm [2]

5

P
T

y

x

4

2
3

1
0

– 2
– 1

– 2– 3 – 1 21 3 4– 4

 (a) Describe fully the single transformation that maps triangle T onto triangle P.
 .....................................................................................................................................................
 .....................................................................................................................................................  [2]

 (b) Draw the image of triangle T after an enlargement of scale factor 2, centre (3, 3). [2]

6 Find the value of
 (a) 5 55 5#-

  .................................................  [1]
 (b) 125 32 .

  .................................................  [2]
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121. Question | 0580 Oct-Nov 2025 P2 V1 Q12 7

0580/21/O/N/25© UCLES 2025 [Turn over

12 The diagram shows a sector of a circle with centre O and radius 9 cm.

9 cm

9 cm
O

NOT TOSCALE

 The perimeter of the sector is r( )18 2+  cm.
 Find the area of the sector. Give your answer in terms of r.

  .......................................... cm2  [4]

13 These are Rahul’s 10 test scores.
  9   8   9   10   7   x   9   9   x   7
 The mean of these scores is 8.
 Find the interquartile range. You must show all your working.

  .................................................  [4]
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122. Question | 0580 Oct-Nov 2025 P2 V2 Q3

3

0580/22/O/N/25© UCLES 2025 [Turn over

Calculators must not be used in this paper.

1 The temperature at 4 am is -12 °C.
 The temperature at 4 pm is 21 °C.

 Find the increase in temperature from 4 am to 4 pm.

  ............................................. °C [1]

2 Find all the common factors of 8 and 12.

  .................................................  [1]

3 A cuboid has length 6 cm, width 5 cm and height 2.5 cm.

 Work out the volume of the cuboid.

  .......................................... cm3  [2]

4 A computer costs $560.
 In a sale, this cost is reduced by 20%.

 Find the cost of the computer in the sale.

 $ .................................................  [2]
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123. Question | 0580 Oct-Nov 2025 P2 V2 Q19

12

0580/22/O/N/25© UCLES 2025

18 Rationalise the denominator and simplify.

4 6
20
+

  .................................................  [3]

19

NOT TO
SCALE

7 cm

5 cm

5 cm

 The diagram shows a box in the shape of a cuboid.
 Mala has a straight rod of length 10 cm.

 Show that this rod does not fit completely inside the box.

 [3]
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124. Question | 0580 Oct-Nov 2025 P2 V2 Q23 15
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23

NOT TO
SCALE

B

A

240°
12 cmO

 The diagram shows a major sector, AOB, of a circle.
 The sector angle is 240° and the radius is 12 cm.

 (a) Show that the length of the major arc AB is r cm16 .

 [1]

 (b) OA is joined to OB to form a cone.

  Work out the volume of the cone.

  Give your answer in the form 
ra b

3
` j

   where a is an integer and b is a prime number.

  .......................................... cm3  [6]

Question 24 is printed on the next page.
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125. Question | 0580 Oct-Nov 2025 P2 V3 Q4 4

0580/23/O/N/25© UCLES 2025

4 A rectangle measures 5 cm by 19 cm.
19 cm

5 cm NOT TOSCALE
 Two of these rectangles are joined to make a shape.

NOT TOSCALE

 Work out the perimeter of the shape.

  ............................................ cm [2]

5
12º xº

yº

E

A

B F C

DG

NOT TOSCALE

 The diagram shows a rectangle ABCD. EFG is an equilateral triangle that touches the rectangle at F and G.
 Find the value of x and the value of y.

 x =  .................................................
 y =  .................................................  [2]
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126. Question | 0580 Oct-Nov 2025 P2 V3 Q19 13

0580/23/O/N/25© UCLES 2025 [Turn over

19

60°

A

BO

NOT TOSCALE

 The diagram shows a circle, centre O, radius 12 cm.
 (a) Work out the area of the minor sector AOB.  Give your answer in terms of r in its simplest form. 

  .......................................... cm2  [2]  (b) Calculate the length of the major arc AB.  Give your answer in terms of r in its simplest form. 

  ............................................ cm [3]
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127. Question | 0580 Oct-Nov 2025 P2 V3 Q29 19
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29 In this question all measurements are in centimetres.

NOT TOSCALE

Solid BSolid A

5R

2R

x

R

 Solid A is made from a cylinder and a hemisphere, both of radius 2R. The cylinder has height 5R. Solid B is a cone of radius R and sloping edge x.
 The total surface area of solid A is equal to the total surface area of solid B.
 Find R in terms of x.

 R =  ................................................  [5]
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128. Question | 0580 Specimen 2025 P2 Q5 4

0580/02/SP/25© Cambridge University Press & Assessment 2022

5	 Convert 0.17 m2 into cm2. 

	 .......................................... cm2 [1]

6	 The mass of a solid metal cuboid is 4 kg. The volume of the cuboid is 600 cm3.

	 Calculate the density of the metal, giving your answer in g/cm3.
	 [Density = mass ÷ volume]

	 ......................................  g/cm3 [2]

7	 	 u = 
3

2−f p     v = 12

5

−f p

	 (a)	 Find u – 2v.

� f p [2]

� [2]

	 (b)	 Find   |v| .

	 ................................................  [2]

129. Question | 0580 Specimen 2025 P2 Q6

4

0580/02/SP/25© Cambridge University Press & Assessment 2022

5	 Convert 0.17 m2 into cm2. 

	 .......................................... cm2 [1]

6	 The mass of a solid metal cuboid is 4 kg. The volume of the cuboid is 600 cm3.

	 Calculate the density of the metal, giving your answer in g/cm3.
	 [Density = mass ÷ volume]

	 ......................................  g/cm3 [2]

7	 	 u = 
3

2−f p     v = 12

5

−f p

	 (a)	 Find u – 2v.

� f p [2]

� [2]

	 (b)	 Find   |v| .

	 ................................................  [2]
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130. Question | 0580 Specimen 2025 P2 Q8 5
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8

NOT TO
SCALE

9 cm

	 The diagram shows a semicircle with diameter 9 cm. 

	 Calculate the total perimeter of this semicircle. 
	 Give your answer in exact form.

	 ...........................................  cm [3]

9	 In a sequence

T1 = 17          T2 = 12          T3 = 7          T4 = 2.

	 Find

	 (a)	 T5

	 ................................................  [1]

	 (b)	 Tn .

	 ................................................  [2]


