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CHAPTER 5. MENSURATION

01. 0580 _m24 gp 42 Q:4

(a)

NOTTO
SCALE

The diagram shows a pyramid with a square base BCDE.

The diagonals CE and BD intersect at M, and the vertex F is directly above M.
BE =12cmand F'M =9cm.

(i) Calculate the volume of the pyramid.

[The volume, V, of a pyramid with base area 4 and height # is V' = %Ah ]

(i) Calculate the total surface area of the pyramid.
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(b)

NOT TO
SCALE

3r

\_

The diagram shows a toy made from a cone and a hemisphere.

The base radius of the cone and the radius of the hemisphere are both rcm.
The slant height of the cone is 3rcm.

The total surface area of the toy is 304 cm?.

Calculate the value of r.

[The curved surface area, 4, of a cone with radius » and slant height /is 4 = 1r/ .]
[The curved surface area, A, of a sphere with radius ris 4 = 47r* ]
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02. 0580 _m24 gp 42 Q:12

()

NOT TO
SCALE

>

The diagram shows a circle of radius 12 cm, with a sector removed.

Calculate the perimeter of the remaining shaded shape.

............................................ cm [4]
(b) The diagram in part(a) shows the top of a cylindrical cake with a slice removed.
The volume of cake that remains is 3510 cm®.
Calculate the height of the cake.
............................................ cm [3]
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(a)

NOTTO
SCALE

40cm

Vi 30cm

70cm

The diagram shows a box in the shape of a cuboid.
The box is open at the top.

(i) Work out the surface area of the inside of the open box.

(ii) Cylinders with height 20 cm and diameter 15 cm are placed in the box.

Work out the maximum number of these cylinders that can completely fit inside the box.
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CHAPTER 5. MENSURATION

(b) A solid bronze cone has a mass 750 g.
The density of the bronze is 8.9 g/cm®.

The ratio radius of cone : height of cone =1 : 3.

(i) Show that the radius of the cone is 2.99 cm, correct to 3 significant figures.
[Density = mass + volume]

[The volume, V', of a cone with radius » and height 4 is V' = %nrzh.]

[4]

(i) Calculate the total surface area of the cone.
[The curved surface area, A, of a cone with radius » and slant height / i1s 4 = 7rl ]
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(a)

NOT TO

SCALE
The diagram shows a tank in the shape of a half-cylinder of radius 12 cm and length 1 metre.
The tank is fixed horizontally and is completely filled with water.
(i) Calculate the volume of water in the tank.

Give your answer correct to the nearest 10 cm?.
.......................................... cm® [3]
(ii)
NOT TO
6cm SCALE

N\

Water is removed from the tank until the level of water is 6 cm below the top of the tank.
The diagram shows the cross-section of the tank.

Calculate the volume of water that is now 1n the tank.
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CHAPTER 5. MENSURATION

(b) A rectangular fish tank with length 42 cm and width 35 cm 1s full of water.
A stone lies at the bottom of the tank.
When the stone is removed from the tank, the depth of the water decreases by 0.2cm.
The density of the stone 1s 2.2 g/ cm®.

Calculate the mass of the stone in grams.
[Density = mass <+ volume]

............................................... g [3]
(c)
H G
/ -7 -
| P
| N,
E : - e
: B > - -~
| e
- 15em NOT TO
gl SCALE
PR
-7 |
-7 |
e |
A 8cm
The diagram shows a cuboid, ABCDEFGH.
Calculate the angle that 4G makes with the base of the cuboid.
................................................ [4]
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(a) Simplify (zsﬁ’)g.

(b) These are the first five terms of a sequence.

1
s 1 6

Find the nth term of the sequence.

(¢) Expand and simplify.
(x+4)(x—3)(B3x—1)

36 216
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CHAPTER 5. MENSURATION

(@) () Showthat (3x+5)+—5=x simplifiesto 2’ +x—3=0.

(ii) Solve by factorisation 2x?+x—3=0.

(e) A solid cylinder has base radius x and height 3x.

The total surface area of the cylinder is the same as the total surface area of a solid hemisphere of
radius 5y.

757
Show that x*> = Ty

[The surface area, A, of a sphere with radius 7 is 4 = 472 ]
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()

0

n
10cm

SCALE
17cm

A B

0OAB is a sector of a circle, centre O, radius 17 cm.

OCD 1s a sector of a circle, centre O, radius 10cm.

OCA and ODB are straight lines and angle 40B = 60°.

The perimeter of the shaded shape ABDC can be written in the form (amw+b) cm.

Find the value of @ and the value of 5.
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CHAPTER 5. MENSURATION

(b)

NOT TO
SCALE

The diagram shows a regular hexagon.
The area of the hexagon is 127.3 cm?.

(i) Show that the length of one side of the hexagon is 7.0 cm, correct to 1 decimal place.

[4]
(ii) The hexagon is the cross-section of a prism of length 10cm.
NOT TO
SCALE
10cm
7.0cm
(a) Find the volume of the prism.
.......................................... cm’ [1]
(b) Calculate the surface area of the prism.
.......................................... cm? [2]
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In this question all the measurements are in centimetres.

r+2

30° 0

r+5 r+l

The area of the triangle is equal to the area of the square.

(a) Showthat 32 +r—6=0.

(b) Solve the equation 3°+r—6=0.
Give your answer to 2 decimal places.
You must show all your working.
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CHAPTER 5. MENSURATION

(¢) Find the perimeter of the square.
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(a)

5 : NOT TO
( ' ( ' SCALE

U

16¢cm 1.5cm

The diagram shows a solid made from a cylinder and a cone.
The height of the cylinder is 16 cm and the height of the cone is 1.5 cm.
The radius of the cylinder and the base radius of the cone are each 0.35cm.

(i) Calculate the total surface area of the solid.
[The curved surface area, 4, of a cone with radius » and slant height /is 4 = 7r/.]

......................................... em? [5]
(ii) Calculate the volume of the solid. 1
[The volume, ¥V, of a cone with radius » and height 4 is V"= g'n:rzh ]
......................................... em’ [3]
(iii)
NOT TO
l.4cm SCALE
10 of the solids are placed in a box in the shape of a cuboid of length 17.5 cm.
The diagram shows one end of the box.
Calculate the volume of the empty space in the box.
......................................... em’ [3]
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CHAPTER 5. MENSURATION

(b)

<y NOT TO
SCALE

The diagram shows two mathematically similar solids.
The surface area of the larger solid is 200 cm? and the surface area of the smaller solid is 98 cm?.

The volume of the larger solid is 450 cm®.

Calculate the volume of the smaller solid.
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12cm

NOT TO
SCALE

~

The diagram shows a cylinder containing water.
There is a solid metal sphere touching the base of the cylinder.
Half of the sphere is in the water.

The radius of the cylinder is 12 cm and the radius of the sphere is 3 cm.

(a) The sphere is removed from the cylinder and the level of the water decreases by 4 cm.

Show that # = 0.125 . 4
[The volume, ¥, of a sphere with radius 7 is V' = gﬂr3 ]
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CHAPTER 5. MENSURATION

(b) The water in the cylinder 1s poured into another cylinder of radius R cm.
The depth of the water in this cylinder is 18 cm.

Calculate the value of R.

(¢) The sphere is melted down and some of the metal 1s used to make 30 cubes with
edge length 1.5 cm.

Calculate the percentage of metal not used.

[The volume, ¥, of a sphere with radius r is ' = %mﬁ ]
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(a)
NOT TO
SCALE
il
- 12cm -
Calculate the area of the triangle.
........................................ em?’ [2]
(b)
NOT TO
SCALE
A
AB = (2x+3)cm and & = (x+5)cm.
The area of triangle ABC = 50 cm?.
Find the value of x, giving your answer correct to 2 decimal places.
You must show all your working.
X S e (6]
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11. 0580 _s23 _qp_42 Q:5

(@)

NOT TO

I5em SCALE

-

8cm

A cone has base diameter 8 cm and perpendicular height 15 cm.

(i) Calculate the volume of the cone. 1
[The volume, ¥, of a cone with radius » and height 4 is V' = gnrzh.]

......................................... cm’® [2]
(ii) A label completely covers the curved surface area of the cone.
Calculate the area of the label as a percentage of the total surface area of the cone.
[The curved surface area, 4, of a cone with radius » and slant height /is 4 = 7r/.]
............................................. % [5]
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(b)

NOT TO
SCALE

An empty cylindrical container has radius 0.45 m.
300 litres of water is poured into the container at a rate of 375 ml per second.

(i) Find the time taken, in minutes and seconds, for all the water to be poured into the container.

(ii) Calculate the height of the water in the container.
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CHAPTER 5. MENSURATION

12. 0580 s23_qp 43 Q:8

(a) A shop sells shirts for $x and jackets for $(x +27).
The shop sells 4 shirts and 3 jackets for a total of $194.75 .

Write down and solve an equation to find the cost of one shirt.

(b) Solve the simultaneous equations.
You must show all your working.

x2+4y= 37
S5x+y=-8
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(¢) A solid cylinder has radius x and height 6x.
A sphere of radius » has the same surface area as the total surface area of the cylinder.

Show that 1% = %xz.

[The surface area, 4, of a sphere with radius r is 4 = 4m/° ]
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CHAPTER 5. MENSURATION

13.0580 w23 _qp_ 41 Q:8

(a)

NOT TO
SCALE

<~——54cm—

The diagram shows a solid formed by joining two hemispheres and a cylinder.
The radius of the large hemisphere is 5.4 cm.

The radius of the small hemisphere and the radius of the cylinder are both 3.6 cm.
The height of the cylinder is 6.5 cm.

(i) Show that the volume of the solid is 692 cm?, correct to the nearest cubic centimetre.

[The volume, ¥, of a sphere with radius # is V' = %nrz' ]

[4]
(ii) A mathematically similar solid is made of silver.
In this solid, the cylinder has radius 0.6 cm.
1em”® of silver has a mass of 10.49 grams.
Calculate the total mass of this silver solid.
............................................... g [4]

Powered by AcelGCSE 24



(b)

10cm

0 NOT TO
SCALE

AOB is a sector of a circle, centre O.
AO = 10cm and the sector angle is 216°.

(i) Calculate the length of the arc of this sector.
Give your answer as a multiple of 7.

............................................. cm [2]
(i) A cone is made from this sector by joining OA4 to OB.
Calculate the volume of the cone. 1
[The volume, ¥, of a cone with radius 7 and height 7 1s V' = gﬂrzh.]
......................................... cm’ 4]
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14. 0580 w23 qp_ 42 Q:4

()
0 NOT TO

a SCALE

7.5cm 7.5¢cm

=

The diagram shows a sector of a circle that is made into a cone by joining OA to OB.
The sector angle is x° and the radius of the sector 1s 7.5 cm.
The base radius of the cone is 1.5cm.

Calculate the value of x.

(b)

NOT TO
SCALE

The diagram shows a cylinder with radius 8 cm inside a sphere with radius 17 cm.
Both ends of the cylinder touch the curved surface of the sphere.

(i) Show that the height of the cylinder is 30 cm.
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(ii) Calculate the volume of the cylinder as a percentage of the volume of the sphere.

[The volume, 7, of a sphere with radius r is V' = %itr3 .

............................................. % [4]
(c)
A 15cm NOT TO
': SCALE

The diagram shows a solid sphere with radius 6 cm inside a cube with side length 20 cm.

The cube contains water to a depth of 15¢cm.

The sphere is removed.

Calculate the new depth of water in the cube.

[The volume, ¥, of a sphere with radius ris V'= %mﬁ N
............................................ cm [3]
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CHAPTER 5. MENSURATION

15.0580_w23_qp_43 Q:8

()

D

The diagram shows a shape made from a major sector 408 and triangles OBC and AOD.
OB = 6¢cm, BC = 2cm, obtuse angle AOC = 135° and angle BCO = 90°.

(i) Show that angle BOC = 19.5°, correct to 1 decimal place.

(2]

(i) Calculate the area of the major sector AOB.
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(iii) C 1s the midpoint of OD.

Calculate AD.

............................................ cm [5]
(iv) Calculate the total area of the shape.
......................................... cm® [4]
(b) A sector of a circle has radius 8 cm and area 160cm”.
A mathematically similar sector has radius 20 cm.
Calculate the area of the larger sector.
......................................... cm’ [3]
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CHAPTER 5. MENSURATION

16. 0580 m22 qgp 42 Q:9
@)

N

AB

The volume of a paper cone of radius 2.4 cm is 95.4cm?.
The paper is cut along the slant height from O to 4B.
The cone is opened to form a sector OA4RB of a circle with centre O.

Calculate the sector angle x°.

[The volume, ¥V, of a cone with radius » and height /z is 7 = %nrzh ]

................................................. [6]
(b) An empty fuel tank is filled using a cylindrical pipe with diameter 8 cm.
Fuel flows along this pipe at a rate of 2 metres per second.
It takes 24 minutes to fill the tank.
Calculate the capacity of the tank.
Give your answer in litres.
........................................ litres [4]

Powered by AcelGCSE 30



17. 0580 w22 gp 41 Q:1

(a) Calculate the volume of

(i) a solid cylinder with radius 6 cm and height 14 cm,

(ii) a solid hemisphere with radius 6 cm.

[The volume, I, of a sphere with radius » is " = %Ttt‘j N

)

14 cm

The cylinder and hemisphere in part (a) are joined to form the solid in the diagram.

The solid is made of steel and 1 cm® of steel has a mass of 7.85 g.

(i) Show that 1 cm? of steel has a mass of 0.007 85kg.

(ii) Calculate the total mass of the solid.
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CHAPTER 5. MENSURATION

(c) 2000cm” of iron is melted down and some of it is used to make 50 spheres with radius 2 cm.

(i) Calculate the percentage of iron that is left over.
[The volume. ¥V, of a sphere with radius »is V= grch N

(@(ii)) The iron left over is then made into a cube.

Calculate the length of an edge of the cube.

(d) A solid cone has radius 3R cm and slant height S9Rcm.
A solid cylinder has radius xcm and height 7xcm.
The total surface area of the cone is equal to the total surface area of the cylinder.

Given that R = /. find the value of £.
[The curved surface area, 4. of a cone with radius » and slant height /is A4 = ms/.]
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(a) The lengths of the sides of a triangle are 11.4cm, 14.8cm and 15.7cm, all correct to 1 decimal

place.

Calculate the upper bound of the perimeter of the triangle.

®)

<iso/

The diagram shows a circle, radius 15.6cm.
The angle of the minor sector is 150°.

Calculate the areca of the minor sector.
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CHAPTER 5. MENSURATION

©

S\

The diagram shows a circle, radius »cm and minor sector angle x°.
The perimeter of the major sector is three times the perimeter of the minor sector.
_ 90(w—2)

Show that x e

[+
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50cm

T

40 cm

36cm
The diagram shows a water trough in the shape of a prism.
The prism has a cross-section in the shape of an isosceles trapezium.
The trough is completely filled with water.

(a) Show that the volume of water in the trough is 206.4 litres.

[3]
(b) The water from the trough is emptied at a rate of 600 ml per second.
Calculate the time taken. in minutes and seconds. for the trough to be emptied.
.................... minutes .................... seconds [3]
(c) All the water from the trough is emptied into a vertical cylindrical tank.
The depth of the water in the tank is 84 cm. i
(i) Calculate the radius of the tank.
............................................ cm [3]

Powered by AcelGCSE 35



CHAPTER 5. MENSURATION

(@ii) The tank is 60% full.

Calculate the height of the tank.

@

NOT TO
SCALE

A 36cm /

A steel rod 4M is placed inside the empty water trough as shown in the diagram.

A is a vertex at the base of the isosceles trapezium and A is the midpoint of the top edge on the
opposite face.

Calculate the length of the steel rod. AM.
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()

NOT TO
SCALE

The diagram shows a sector OXY of a circle with centre O and radius 9.5 cm.
The sector angle is 53°.

A lies on OX, B lies on OY and 04 = OB.

(i) Show that the area of the sector is 41.7 cm?, correct to 1 decimal place.

(ii) The area of triangle O4B is % of the area of sector OXY.

Calculate OA.
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CHAPTER 5. MENSURATION

(b)

NOT TO
24cm SCALE

P o

The diagram shows a sector OPQ of a circle with centre O and radius 24 cm.
The sector angle is 60°.

A cone 1s made from this sector by joining OP to OQ.

0

NOT TO
SCALE

Calculate the volume of the cone.

[The volume, V', of a cone with radius 7 and height i is ' = %nrzh‘]
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()

NOT TO
SCALE

The diagram shows a solid cone and a solid hemisphere.

The cone has radius 2.4 cm and slant height 6.3 cm.

The hemisphere has radius Rem.

The total surface area of the cone is equal to the total surface area of the hemisphere.

Calculate the value of R.

[The curved surface area, 4, of a cone with radius r and slant height /is 4 = 7tr/.]
[The curved surface area, A, of a sphere with radius r is 4 = 477 ]

Powered by AcelGCSE

39



(b)

CHAPTER 5. MENSURATION

NOT TO
SCALE

The diagram shows a solid cone with radius 7.6 cm and height 16 cm.
A cut is made parallel to the base of the cone and the top section 1s removed.
The remaining solid has height 12 cm, as shown in the diagram.

Calculate the volume of the remaining solid.

[The volume, ¥, of a cone with radius  and height 4 is V' = %mﬂzh 1
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(a) A solid cuboid measures 20cm by 12cm by 5cm.

(i) Calculate the volume of the cuboid.

.......................................... em® [1]
(ii) (a) Calculate the total surface area of the cuboid.
.......................................... em? [3]
(b) The surface of the cuboid is painted.
The cost of the paint used is $1.52 .
Find the cost to paint lem? of the cuboid.
Give your answer 1n cents.
........................................ cents [1]
(b) A solid metal cylinder with radius x and height 9% 1s melted.
All the metal is used to make a sphere with radius 7.
Find r in terms of x.
[The volume, V, of a sphere with radius ris ' = %mﬁ N
F = et [3]
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NOT TO

SCALE
The diagram shows a cylinder of length 150 cm on horizontal ground.
The cylinder has radius 20 cm.
The cylinder contains water to a depth of 5cm, as shown 1n the diagram.
Calculate the volume of water in the cylinder.
Give your answer 1n litres.

....................................... litres [7]
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(a) Manjeet uses 220 litres of water each day.
She reduces the amount of water she uses by 15%.

Calculate the number of litres of water she now uses each day.

......................................... litres [2]
(b) Manjeet has two mathematically similar bottles in her bathroom.
The large bottle holds 1.35 litres and is 29.7 cm high.
The small bottle holds 0.4 litres.
Calculate the height of the small bottle.
............................................ cm [3]

(c) Water from Manjeet’s shower flows at a rate of 12 litres per minute.
The water from the shower flows into a tank that 1s a cuboid of length 90 cm and width 75 cm.

Calculate the increase in the level of water in the tank when the shower 1s used for 7 minutes.

Powered by AcelGCSE 43



CHAPTER 5. MENSURATION

24.0580_m20 qp_42 Q:4
A solid metal cone has radius 1.65 cm and slant height 4.70 cm.

(a) Calculate the total surface area of the cone.
[The curved surface area, A, of a cone with radius 7 and slant height / is 4 = 7r/.]

.......................................... em? [2]
(b) Find the angle the slant height makes with the base of the cone.
................................................. [2]
(c) (i) Calculate the volume of the cone. |
[The volume, V, of a cone with radius » and height /2 1s V' = gm‘zh Ny
.......................................... em® [4]
(ii) A metal sphere with radius 5cm i1s melted down to make cones identical to this one.
Calculate the number of complete identical cones that are made.
[The volume, V, of a sphere with radius r1s V' = %nr3 1
................................................. [4]
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()

xcm NOT TO
SCALE

The perimeter of the rectangle is 80 cm.
The area of the rectangle 1s 4 em?.

(i) Show that x* —40x +A4=0.

(3]
(i) When 4 =300, solve the equation x*—40x+4 =0 by factorising.
X = eeeeeeeees (0] o [3]
(iii) When A = 200, solve the equation x* —40x +4 =0 using the quadratic formula.
Show all your working and give your answers correct to 2 decimal places.
X = eereeeeeieeens [0 0 [4]
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CHAPTER 5. MENSURATION

(b) A car completes a 200 km journey at an average speed of xkm/h.
The car completes the return journey of 200 km at an average speed of (x + 10)km/h.

(i) Show that the difference between the time taken for each of the two journeys is
2000

}C(TIO) hours.

[3]

(ii) Find the difference between the time taken for each of the two journeys when x = 80.
Give your answer in minutes and seconds.
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(a) Show that the volume of a metal sphere of radius 15cm is 14140cm’, correct to 4 significant
figures.

[The volume, ¥V, of a sphere with radius r1s V= %nrs.]

(2]
(b) (i) The sphere is placed inside an empty cylindrical tank of radius 25 cm and height 60 cm.
The tank is filled with water.
NOT TO
SCALE
Calculate the volume of water needed to fill the tank.
......................................... e’ [3]
(ii) The sphere 1s removed from the tank.
NOTTO
SCALE
Calculate the depth, d, of water in the tank.
A= e cm [2]
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CHAPTER 5. MENSURATION
(c) The diagram below shows a solid circular cone and a solid sphere.

[}

NOT TO

12xem SCALE

The cone has radius 5xcm and height 12xcm.
The sphere has radius rem.
The cone has the same total surface area as the sphere.

Show that * = %xz.

[The curved surface area, 4, of a cone with radius » and slant height / is 4 = mrl.]
[The surface area, 4, of a sphere with radius r1s 4 = 411:7'2.]

(3]
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NOT TO
SCALE

The diagram shows a sector of a circle with centre O, radius 8 cm and sector angle 165°.

(a) Calculate the total perimeter of the sector.

(b) The surface area of a sphere is the same as the area of the sector.

Calculate the radius of the sphere.
[The surface area, 4, of a sphere with radius r1s 4 = 4t ]
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(©)

NOT TO
SCALE
A
B
A cone 1s made from the sector by joining OA to OB.
(i) Calculate the radius, r, of the cone.
P o e e cm [2]

(ii) Calculate the volume of the cone.
[The volume, ¥V, of a cone with radius r and height h1s V' = %m‘zh.]
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()
< R
NOT TO
SCALE
A 8cm B
F 12cem Q

Triangle ABC is mathematically similar to triangle POR.

The area of triangle ABC is 16 cm?.

(i) Calculate the area of triangle POR.

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

(ii) The triangles are the cross-sections of prisms which are also mathematically similar.
The volume of the smaller prism is 320 cm’.

Calculate the length of the larger prism.
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(b) A cylinder with radius 6 cm and height / cm has the same volume as a sphere with radius 4.5 cm.

Find the value of 4.
[The volume, V, of a sphere with radius ris ' = %mﬁ.]
B [3]
(c) A solid metal cube of side 20cm is melted down and made into 40 solid spheres, each of radius
rem.
Find the value of r.
[The volume, V, of a sphere with radius ris V' = %nr3.]
o e e [3]
(d) A solid cylinder has radius x cm and height 72i cm.
The surface area of a sphere with radius R cm 1s equal to the total surface area of the cylinder.
Find an expression for R in terms of x.
[The surface area, A, of a sphere with radius r1s 4 = 41 |
R= e [3]
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NOT TO
SCALE

The diagram shows a company logo made from a rectangle and a major sector of a circle.
The circle has centre O and radius OA.

04 =0D=0.5cmand 4B = 1.5cm.

E is a point on OC such that OF = 0.25cm and angle OED = 90°.

(a) Calculate the perimeter of the logo.
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(b) Calculate the area of the logo.

............................................ cm? [3]
(¢) A mathematically similar logo is drawn.
The area of this logo is 77.44 cm?.
(i) Calculate the radius of the major sector in this logo.
............................................. cm [3]
(i) A gold model is made.

This model is a prism with a cross-section of area 77.44 cm?2.

This gold model is 15 mm thick.

One cubic centimetre of gold has a mass of 19 grams.

Calculate the mass of the gold model in kilograms.
.............................................. kg [3]
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30. 0580 s19 qp_ 41 Q:3
North

NOT TO
SCALE

The diagram shows a field ABCDE.

(a) Calculate the perimeter of the field ABCDE.

cvreeeereenene T [4]

(b) Calculate angle ABD.

ANGLE ABD = oo s
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CHAPTER 5. MENSURATION

(¢) (i) Calculate angle CBD.

ANgle CBD = ..ot [2]
(ii) The point C is due north of the point 5.

Find the bearing of D from 5.

(d) Calculate the area of the field ABCDE.
Give your answer in hectares.
[1 hectare = 10000m?]

...................................... hectares [4]
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NOT TO
SCALE

_
R N —
B

3m

The diagram shows the surface of a garden pond, made from a rectangle and two semicircles.
The rectangle measures 3m by 1.2m.

(a) Calculate the area of this surface.

............................................... m? [3]
(b) The pond is a prism and the water in the pond has a depth of 20 cm.
Calculate the number of litres of water in the pond.
ceeeeneeen litres [3]
(¢) After arainfall, the number of litres of water in the pond is 1007.
Calculate the increase in the depth of water in the pond.
Give your answer in centimetres.
.............................................. cm [3]
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32.0580_s19 qp_ 41 Q:10

The volume of each of the following solids is 1000 cm?.
Calculate the value of x for each solid.

(a) A cube with side length xcm.

X T ettt [1]

(b) A sphere with radius xcm.

[The volume, ¥, of a sphere with radius ris V' = %mﬁ.]
(©)

NOT TO
xy/Sem SCALE
A cone with radius xcm and slant height xv5cm.
[The volume, ¥, of a cone with radius » and height /4 is V' = %nr’zh.]
X T ettt e [4]
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A prism with a right-angled triangle as its cross-section.

- [4]
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33.0580 s19 qp_ 42 Q: 10

(a) The volume of a solid metal sphere is 24430 cm’.

(i) Calculate the radius of the sphere.

[The volume, ¥, of a sphere with radius ris V' = %'mﬁ.]

(ii) The metal sphere is placed in an empty tank.
The tank is a cylinder with radius 50 cm, standing on its circular base.
Water is poured into the tank to a depth of 60 cm.

Calculate the number of litres of water needed.

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

(b) A different tank is a cuboid measuring 1.8 m by 1.5m by 1.2m.
Water flows from a pipe into this empty tank at a rate of 200 cm? per second.

Find the time if takes to fill the tank.
Give your answer in hours and minutes.

........................ hours ..................... minutes [4]
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(©)

/\/

Area=295cm?

/\/

- 17ecm ————

/\/ NOTTO

SCALE
Area=159.5cm?

/\/

The diagram shows two mathematically similar shapes with areas 295 cm? and 159.5 cm?.

The width of the larger shape is 17cm.

Calculate the width of the smaller shape.
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34. 0580 s19 qgp 43 Q:4
(a)

' | SCALE
The diagram shows a hemispherical bowl of radius 5.6 cm and a cylindrical tin of height 10 cm.

(i) Show that the volume of the bowl is 368 cm?, correct to the nearest cm’.
[The volume, ¥, of a sphere with radius ris V' = %mﬁ,]

[2]
(ii) The tin is completely full of soup.
When all the soup is poured into the empty bowl, 80% of the volume of the bowl is filled.
Calculate the radius of the tin.
......................................... cm [4]
(b)
NOT TO
SCALE
6cm
The diagram shows a cone with radius 1.75 cm and height 6cm.
(i) Calculate the total surface area of the cone.
[The curved surface area, A, of a cone with radius » and slant height 7/ is 4 = 7rl.]
........................................ cm? [5]
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(i)
NOT TO
SCALE
-

4.5cm

The cone contains salt to a depth of 4.5 cm.
The top layer of the salt forms a circle that is parallel to the base of the cone.

(a) Show that the volume of the salt inside the cone is 18.9cm®, correct to 1 decimal place.

[The volume, V, of a cone with radius  and height 4 is V' = %nrzh.]

(4]
(b) The salt is removed from the cone at a constant rate of 200mm? per second.
Calculate the time taken for the cone to be completely emptied.
Give your answer in seconds, correct to the nearest second.
............................................. s [3]
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35.0580_wl9 qp 43 Q:6

(@
NOT TO
128° SCALE
Y C
B
In the diagram, A4, B, C and D lie on the circle, centre O.
Angle ADC = 128°, angle ACD = 28° and angle BCO = 30°.
(i) Show that obtuse angle AOC = 104°.
Give a reason for each step of your working.
(31
(ii) Find angle BAO.
ANGle BAO = ..o [2]
(iii) Find angle 4BD.
ANGIE ABD = ..ot [1]
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(iv) The radius, OC, of the circle is 9.6 cm.

Calculate the total perimeter of the sector OADC.

.............................................. cm [3]
(b)
NOT TO
SCALE
The diagram shows two mathematically similar solid metal prisms.
The volume of the smaller prism is 648 cm’ and the volume of the larger prism is 2187 cm®.
The area of the cross-section of the smaller prism is 36 cm2.
(i) Calculate the area of the cross-section of the larger prism.
............................................. cm? [3]
(ii) The larger prism is melted down into a sphere.
Calculate the radius of the sphere.
[The volume, ¥, of a sphere with radius ris V' = %’.ﬂ:r3 N
.............................................. cm [3]

Powered by AcelGCSE 65



CHAPTER 5. MENSURATION

36. 0580 _ml8 qgp 42 Q:2

A D

NOT TO
SCALE

The vertices of a square ABCD lie on the circumference of a circle, radius 8 cm.

(a) Calculate the area of the square.

......................................... cm? [2]
(b) (i) Calculate the area of the shaded segment.
......................................... cm? [3]
(ii) Calculate the perimeter of the shaded segment.
.......................................... cm [4]
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37.0580 _ml8 qgp 42 Q:5
(a)

NOTTO
SCALE

15.2cm

7cm

The diagram shows a solid prism with length 15.2 cm.
The cross-section of this prism is a regular hexagon with side 7 cm.

(i) Calculate the volume of the prism.

(ii) Calculate the total surface area of the prism.

(b) Another solid metal prism with volume 500 cm? is melted and made into 6 identical spheres.
Calculate the radius of each sphere.

[The volume, ¥, of a sphere with radius ris I = %nr3 ]
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38.0580 s18 qp 41 Q:6
A solid hemisphere has volume 230cm?.

(a) Calculate the radius of the hemisphere.

[The volume, ¥, of a sphere with radius ris V' = %mﬁ ]

.......................................... cm [ 3]
(b) A solid cylinder with radius 1.6cm 1s attached to the hemisphere to make a toy.
___________ NOT TO
.o T T SCALE
-------

The total volume of the toy is 300 cm?.

(i) Calculate the height of the cylinder.
.......................................... cm [3]
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(ii) A mathematically similar toy has volume 19200 cm?.

Calculate the radius of the cylinder for this toy.
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39.0580 s18 qp 43 Q:7
(@)

NOT TO
SCALE

Water flows through a cylindrical pipe at a speed of 8 cm/s.
The radius of the circular cross-section is 1.5cm and the pipe is always completely full of water.

Calculate the amount of water that flows through the pipe in 1 hour.
Give your answer in litres.

....................................... litres [4]
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(b)
NOT TO
SCALE

12em

The diagram shows three solids.

The base radius of the cone is 6 cm and the slant height is 12 cm.

The radius of the sphere is xcm and the radius of the hemisphere is ycm.
The total surface area of each solid is the same.

(i) Show that the total surface area of the cone is 1087 cm?.

[The curved surface area, 4, of a cone with radius r and slant height /is 4 = 7r/.]

(2]
(ii) Find the value of x and the value of y.
[The surface area, A, of a sphere with radius r is 4 = 4mr°.]
X T e
B e [4]
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40. 0580 w18 qp 41 Q:10

NOT TO
SCALE
X
4 15¢cm ¢
The diagram shows a circle, centre O.
The straight line ABC is a tangent to the circle at B.
OB=8cm,4B=15cm and BC=224cm.
AO crosses the circle at X and OC crosses the circle at Y.
(a) Calculate angle XOY.
XTI D (0) O [5]

(b) Calculate the length of the arc XBY.
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(c) Calculate the total area of the two shaded regions.
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41. 0580 w18 qp_ 42 Q:10

(a) The lake behind a dam has an area of 55 hectares.
When the gates in the dam are open, water flows out at a rate of 75000 litres per second.

(i) Show that 90 million litres of water flows out in 20 minutes.

(1]
(ii) Beneath the surface, the lake has vertical sides.
Calculate the drop in the water level of the lake when the gates are open for 20 minutes.
Give your answer in centimetres.
[1 hectare = 10*m2, 1000 litres = 1m?3]
.......................................... cm [3]
(iii)
8.5m
NOT TO
@ SCALE
The cross-section of a gate is a sector of a circle with radius 8.5 m and angle 76°.
Calculate the perimeter of the sector.
............................................ m [3]
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(d)

NOT TO
36cm SCALE

A solid metal cone has radius 10cm and height 36 cm.
(i) Calculate the volume of this cone.

[The volume, ¥, of a cone with radius » and height /2 is V' = % nrh.]

......................................... cm?® [2]
(ii) The cone is cut, parallel to its base, to give a smaller cone.
NOT TO
> SCALE
The volume of the smaller cone is half the volume of the original cone.
The smaller cone is melted down to make two difterent spheres.
The ratio of the radii of these two spheres is 1 : 2.
Calculate the radius of the smaller sphere.
[The volume, ¥, of a sphere with radius ris V' = g 3]
.......................................... cm [4]
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42.0580 w18 qp 43 Q:3
(@)

NOT TO
SCALE

The diagram shows a solid cone.
The radius is 8 cm and the slant height is 17 cm.

(i) Calculate the curved surface area of the cone.

[The curved surface area, 4, of a cone with radius » and slant height / is 4 = 1#/.]

........................................... em? [2]
(ii) Calculate the volume of the cone.
[The volume, ¥, of a cone with radius » and height 1 is V' = %ﬂ:rzh.]
........................................... cm’ [4]
@iii) The cone is made of wood and 1 cm? of the wood has a mass of 0.8 g.
Calculate the mass of the cone.
............................................... g[1]
(iv) The cone is placed in a box.
The total mass of the cone and the box is 1.2kg.
Calculate the mass of the box.
Give your answer in grams.
............................................... g[1]
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(b)

NOT TO
8r SCALE

————

The diagram shows a solid cylinder and a solid sphere.
The cylinder has radius 3r and height 8.
The sphere has radius r.

(i) Find the volume of the sphere as a fraction of the volume of the cylinder.
Give your answer in its lowest terms.

[The volume, 7, of a sphere with radius ris V' = %ﬁrB |

.................................................. 4]
(i) The surface area of the sphere is 817 cm?.
Find the curved surface area of the cylinder.
Give your answer in terms of 7.
[The surface area, 4, of a sphere with radius r is 4 = 4nr7.]
........................................... cm? [4]
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43.0580 s17_qp 41 Q:5

(a) The diagram shows a cylindrical container used to serve coffee in a hotel.

18cm NOTTO
T SCALE

50cm

The container has a height of 50 cm and a radius of 18 cm.

(i) Calculate the volume of the cylinder and show that it rounds to 50900 cm?, correct to 3 significant
figures.

(2]
(ii) 30 litres of coffee are poured into the container.
Work out the height, &, of the empty space in the container.
NOT TO
M SCALE
h
B cm [3]
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(iii) Cups in the shape of a hemisphere are filled with coffee from the container.
The radius of a cup is 3.5cm.

Work out the maximum number of these cups that can be completely filled from the 30 litres of
coffee in the container.

NOT TO
SCALE

[The volume, ¥, of a sphere with radius ris V' = %mﬁ N

................................................. [4]
(b) The hotel also uses glasses in the shape of a cone.
NOT TO
8.4cm SCALE
The capacity of each glass is 95 cm?.
(i) Calculate the radius, , and show that it rounds to 3.3 cm, correct to 1 decimal place.
[The volume, F, of a cone with radius » and height A is "= %nrzk.]
(3]
(i) Calculate the curved surface area of the cone.
[The curved surface area, 4, of a cone with radius r and slant height / is 4 = wtr/.]
......................................... cm? [4]
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44. 0580 _s17 _qp 42 Q:5

NOT TO

SCALE
10cm

The diagram shows a hollow cone with radius 3 cm and slant height 10 cm.
(a) (i) Calculate the curved surface area of the cone.

[The curved surface area, A4, of a cone with radius » and slant height / is 4 = m#l.]

........................................... cm? [2]
(ii) Calculate the perpendicular height of the cone.
............................................ cm [3]
(iii) Calculate the volume of the cone.
[The volume, ¥, of a cone with radius 7 and height /2 is V' = %mﬂzh‘]
........................................... cm? [2]
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(b)

o NOTTO

SCALE
10cm

\

The cone is cut along the line OP and is opened out into a sector as shown in the diagram.

P

Calculate the sector angle x.

(c)
0 NOT TO
SCALE
The diagram shows the same sector as in part (b).
Calculate the area of the shaded segment.
........................................... cm? [4]
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45. 0580 _s17_qp_ 43 Q:4

(a) The diagram shows a solid metal prism with cross section ABCDE.

G 2cm F

NOT TO
SCALE

Tcm

C

D

4cem

(i) Calculate the area of the cross section ABCDE.

SR o o ]|
(ii) The prism is of length 8 cm.

Calculate the volume of the prism.
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(b) A cylinder of length 13 cm has volume 280 cm?.

(i) Calculate the radius of the cylinder.

(ii) The cylinder is placed in a box that is a cube of side 14 cm.

Calculate the percentage of the volume of the box that is occupied by the cylinder.
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46.0580 w17 qp 41 Q:8

h NOT TO
SCALE

The diagram shows a solid made from a hemisphere and a cone.
The base diameter of the cone and the diameter of the hemisphere are each 5 mm.

(a) The total surface area of the solid is 1145’IC mm?>.

Show that the slant height, /, is 6.5 mm.

[The curved surface area, 4, of a cone with radius » and slant height 7 is 4 = 7wrl.]
[The surface area, A, of a sphere with radius r is 4 = 4702.]

[4]

(b) Calculate the height, 4, of the cone.
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(c) Calculate the volume of the solid.
[The volume, ¥, of a cone with radius r and height 4 is V"= %mlh.]

[The volume, ¥, of a sphere with radius ris V'= %nr”,]

(d) The solid is made from gold.
1 cubic centimetre of gold has a mass of 19.3 grams.
The value of 1 gram of gold is $38.62 .

Calculate the value of the gold used to make the solid.
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47.0580_ w17 _qp_42 Q:2

(@

NOT TO
2r SCALE

A sphere of radius r is inside a closed cylinder of radius » and height 2r.
[The volume, V, of a sphere with radius »is V' = %mﬁ ]

(i) When r = 8cm, calculate the volume inside the cylinder which is not occupied by the sphere.

(ii) Find » when the volume inside the cylinder not occupied by the sphere is 36 cm?.
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(b)

12cm NOT TO
SCALE

The diagram shows a solid cone with radius 5 cm and perpendicular height 12cm.
() The total surface area is painted at a cost of $0.015 per cm?.

Calculate the cost of painting the cone.

[The curved surface area, A, of a cone with radius 7 and slant height 7 is 4 = 7rl.]

T )

(ii) The cone is made of metal and is melted down and made into smaller solid cones with
radius 1.25 cm and perpendicular height 3 cm.

Calculate the number of smaller cones that can be made.
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48.0580 w17 qp 42 Q:10

NOT TO
SCALE
2xcm
The diagram shows a sector of a circle, a triangle and a rectangle.
The sector has centre O, radius xcm and angle 270°.
The rectangle has length 2xcm.
The total area of the shape is &x? cm?.
(a) Find the value of .
K = e [5]
(b) Find the value of x when the total area is 110 cm?.
X T e [2]
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APPENDIX A. ANSWERS

01. 0580 _m24 ms 42 Q:4

Question Answer Marks Partial Marks
(a)(1) 432 2| Mlfor12x12x9+3o0e
Question Answer Marks Partial Marks

(a)(i1) | 404 or 403.5 to 403.7 5

M4 for 122 +4x%x12><\/62 +9% oe

or M3 for %XlZX\’6Z +9% oe

or M2 for explicit method to find height of
triangular face

e.g. \J6* +9% oe

or M1 for implicit method to find height of
triangular face

or for 6° +9” oe seen

or B1 for slant height of triangle F'C

J153 or 3417 or 12.4 or 12.36 to 12.37 soi

(b) 4.4[0] or 4.398 to 4.399... nfww 4

304 oe
(2 + 3)><n

2

M3 for

4y

or M2 for + 7 x3r =304 oe

2
4nr

or M1 for oe seen or ' x3r oe seen
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APPENDIX A. ANSWERS

02.0580_m24 ms_42 Q:12

Question Answer Marks Partial Marks
(a) 88.9 or 88.92 to 88.93... 4
M3 for 2x12+ 2200 5 nx120e
360-5
or M2 for Mxenxlz oe isw

or M1 for ﬂ><2><n><12 o€ 1sw
360

() | 9.01 or9.009 to 9.010... 3 (360—50)

M2 for xx12?xh=3510

or M1 for anxlz2 xh oe seen
360

with k=50 or 360 — 50

03.0580 s24_ms_41 Q:7

Question Answer Marks Partial Marks
(@) | 10100 3 | M2 for 30x70 +2x30x40 +2x40x 70
or M1 for 30 x 40 or 30 x 70 or 40 x 70
(a)(i1) 16 3 | M2 for 2 fit width, 2 fit height and 4 fit
length soi

or M1 for 70, 30 or 40 ~ 15 or 20

(b)) 1 o ) M2 | M1 for using 750 and 8.9 correctly in
gnr % 3r = their (750 +~ 8.9 ) o¢ v=mld ocor750=89
their(750+ 8.9 Midep
r= their (750+ 8.9) oe
T
r=2993. . Al
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Question

Answer

Marks

Partial Marks

(b)(i1)

1170r 116.9t0 117.2

M4 for

% 2.99% + wx 2.99x1/2.997 +(3x2.99)
0¢

2

or M3 for mx2.99x/2.99” + (3% 2.99)’

or M2 for /2.997 + (3% 2.99)*
or M1 for 2,99 + (3 x 2.99)?

or for 1x2.99%
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04. 0580 _s24 ms_42 Q:4

Question Answer Marks Partial Marks

(@) | 22620 cao 3
B2 for 7200 or 22 608 to 22 629

or M1 for %xn’lez[xﬁgs 1] oe

ii 8840 or 8850 or 8836 to 8850. 5
(a)(it) or o © M1 for cos COM = % oe

A o

B . 6
- or sin AOC = —oe¢
: s 12
y ACHN ™, .
. e M1 for Mxnxlf}oe
Clwn o

M1 for (%x 12% x sin(heir COD)j oe

M1dep for (their area of sector COD-

their area of triangle COD) x100 dep on
at least M1IM1 oe

b 647 or 646.8 3
®) or M2 for 22=—""_ oe
42x35%x0.2

or M1 for [vol of stone =] 42x35x(.2 oe

If 0 scored SC1 for answer figs 647 or
figs 6468

46.1 or 46.12 to 46.14 4
© % to M3 for tan = L oe

V8% +122

or M2 for 8+ 12%0c or 8%+ 122+ 15% oe

or M1 for identifying the angle GAC

05.0580_s24_ms_42 Q:5

Question Answer Marks Partial Marks

(a) 125x° final answer 2
B1 for answer 125x" or mx’

or for correct answer seen then spoilt
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Question Answer Marks Partial Marks
(b) 6" % oc final answer 2
B1 for answer of form 6" oe
—k
or answer of the form [%) oe
or for correct answer seen
(c) 3x° + 2x* —=37x + 12 final answer 3 | B2 for correct expansion of three
brackets unsimplified or for simplified
four-term expression of correct form with
3 terms correct
or B1 for correct expansion of two
brackets with at least 3 terms out of 4
correct
(D) climinates the fraction correctly M1
eg(Bx+5 x-2)+7=x(x-2)
3%+ 5x—6x—10+7 =x> —2x oe B2
B1 for 3x* + 5x —6x —10 [ + 7] oe seen
with at least 3 terms correct
leading to 2x* +x -3 =0 Al | dep on M1 B2
with no errors or omissions
(d)(i1) (2x + 3)(x - ]) M2 | or M1 for (2x + a)(x + b) where ab = —3
or2b+a=|[+]1
or for partial factors
2x(x—1)+3(x-1)
or x(2x +3) —[1]2x + 3)
—1.5 oe and +1 B1
(e [TSA cylinder =] 27x” + 27X x 3x M1
47(5y)° M1
[TSA hemisphere=] 7(5y)? + %
Leading to M1 | dep M1M1
27x” +62x> =507y + 257y 0e
, 757 Al | dep on M1IM1M1
X =—
8
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06.0580_s24_ms_42 Q:9

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) la =19 3
B2 fora =9
[b=] 14 OR
M2 for
ﬂ>< 2xnxl7+ﬂx2xn’x10+7+7
360 360
oe
or M1 for
ﬂ><2><7'r><17 oe or ﬂ><2><;'t'><100¢
360 360
If 0 scored SC1 for b =14
®)() 60° at centre B1
or interior angle = 120°
[6x]Lx d” x5in 60 oe M1
M1
[d? =] 1273
6x % x sin 60
6.99[9...]1t0 7.00[...] Al | Dep on MIMI
(b))(a) | 1273 1
(b)(1)(b) | 675 or 674.5 to 674.6 2 | M1 for2x=12730co0r6x7x 10 o0c
07.0580_s24 ms_43 Q:4
Question Answer Marks Partial Marks
(a) 1 . 2 M2 1 .
E(r +5)(7+2)sm30=(+1) M1 for > (r+5)(r +2)s1n30 oe
P +57+2r+10 or ¥ +7r+r+1 soi B1
Al | Dependent on both expansions seen

Leading to 37* + r — 6 =0 with no errors
or omissions
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Question Answer Marks Partial Marks
(b) B 2 — B2 1
1£J17 ~46)(=0) B1 for /1> — 4(3)(—6) or for “+Vp
2(3) 2(3)
Or —1-
or \/;
2(3)
5 or
—li 2+ 1 oe ,
6 6 ( 1)-
rF+—
or 6
2 or
l —l +,/ 18+ [lJ o¢
3] 2 2 5
(31‘ + l]
2
-1.59 and 1.26 B1
(c) 9.028 t0 9.040 2 | M1 for (their root (greater than —1) + 1)
x4
08.0580_s24 ms_ 43 Q:8
Question Answer Marks Partial Marks
(a)(1) 373 or 37.26 to 37.27 5
M2 for 7t x 0.35 x+/0.35% +1.5% oe
or M1 for 0.35% +1.5% or better
M1 for 7t x 0.352
Ml for2xnx0.35x16
(a)(i1) 6.35 or 6.349 to 6.351 3| Ml fornx0352x16
I 2
M1 for 3 xmx0.35x%x1.5
(a)(iii) | 22.2 0r22.3 or22.24 to 22.26 3| M2for17.5%x3.5%x1.4-10x

their(a)(ii)
or M1 for 175 x3.5x 1.4
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APPENDIX A. ANSWERS

Question

Answer

Marks

Partial Marks

(b)

154 or 154.3 to 154 .4

3 3
M2 for 450 x }ﬁ o€
200

3 3
or M1 for | , /2 or 2—00
200 98

oc
2 3
450 200
orfor| — | =|—| oe
vV 98
09. 0580 m23 ms_42 Q:3
Question Answer Marks Partial Marks
a M3
@ l><i><n><33
h=] &=——— oe
[ ] nx12?
leading to 0.125
or
1t><122><37lx£x1[><33
3- 2 = 3 oe
nx12° 2 1 4 N
M2 for tx12°xh= Exgxnx} oe
leading to 0.125 or for mx122x 3= x12% % x + %xax3® oc
1 3
X XT3 h
or for 2 - == o¢
nx12”x3 3
> 1 4 3
or M1 for mx12"xh or;xgxnxi oc
or wx12°%3
Question Answer Marks Partial Marks
(b) 4.8[0] or 4.795 to 4.796 3| M2 for mx122x(3-0.125) =wx R* x18 o¢
or
mx122% 3 —%xaxF =mx R’ x18
or Bl for 3-0.125 or for 414 7 oe
10.5 or 10.47 to 10.49 3
© o © 4 mx¥ - 30x15° 30x1.5°
M2 for —x100 oe
“xmx3 “xmx3
3
3
or M1 for é><Tr><33 —-30%1.5% or &oc
3 3
—xmx3
3
10. 0580 _m23 ms 42 Q:8
Question Answer Marks Partial Marks
a 54 2
@ M1 for l><12><9
2
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Question Answer Marks Partial Marks
® | 26 +13x-85[=0] B3| M1 for %(2x+3)(x+ 5) [= 50] oc
B1 for 2x* +10x+3x+15
~13+./132 - 4(2)(-85) o M2
2(2)
_ M1 for 1/132 —4x2x—85 oe
1385, (13 —13+or—
4i 2*[4]08 orforq-z(()ig)\/‘goe
13V
or for [2]{x+:]
4.03 cao B1
11. 0580 _s23_ms_42 Q:5
Question Answer Marks Partial Marks
i 251 or2513t0251.4 2
(@)@ or 0 M1 for % xmx 4% x150e
(a)(i) 79.50r 79.51... 5| M3 for x4 x [42 1152 o
or M2 for v15% +4% oe
or M1 for [P =14+ 15%0e
or wx4x theirl
M1 for
their curved surfacearea i [x100]
their curved surfacearea+ x4
oe
b)( 13 min 20 3
®)) o S see B2 for 800 or % oe seen
or M1 for figs 3 + figs 375
or figs 3 +22 500
(b)(i1) 0.472 or 0.4715t0 0.4716. .. 3| M2 for tx0452xh=023
or mx45% xh=300000 oc
or M1 for 7 x figs45” x h = figs3 oe
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12.0580_s23_ms_43 Q:8

APPENDIX A. ANSWERS

. 7
leading to 7* :Exz

Question Answer Marks Partial Marks
(a) 4dx +3(x +27)=194.75 M1
or 4x + 3x + 81 =194.75
16.25 cao B2 | M1 for 7x = k where £ < 194.75
or B1 for answer 16.3
() | x> —20x-69[=0] oe M2 | M1 for x> +4(-8-5x)=37 oe
2 2
or y*+116y—-861[=0] oec —8—
4 4 [=0] or for 37—4y—[Ty] oe
or for x* + 4y = 37 and 20x + 4y =32
subtracted with no more than one error
Question Answer Marks Partial Marks
x+3)(x-23)[=0] oe M1 | correct method to solve their quadratic
or 2
—(=20) £/(-20)" =4 x1x (—69
0 =T)y+123)[=0] oe eg x= 20 e 2)1 x1x(=69)
X
orx—10=x13 orx—10=%+/169
x=-=3 y=7 B2 | B1 for one correct pair or two correct
x=23 y=-123 final answer x values or two correct y values
(c) 2mx x 6x + 27x? or 27mx(6x + X) M2 | or M1 for 2nx x 6x or 2mx?
Their (2mx x 6x + 2mx?) = 4m7? M1 | Dep on at least on M1 earned
Their LHS must be an area in terms of x
only
At least one further stage of working Al | with no error seen
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13. 0580 w23 ms 41 Q:8

Question

Answer

Marks

Partial Marks

(a)()

2 .2 ;
Zx(3.6) + Zx(5.4) +
3( ) 3( )

7(3.6)* x6.5

M3

M1 for either %fr(?»ﬁ)3 or %71'(5_4)3

M1 for 7(3.6)* x6.5

692.1 t0 692.2...

Al

(a)(i)

33.6 or33.60 to 33.62

0.6Y
M3 for | — | x 692 x10.49 oe
3.6
3
or M2 for % x 692 oe
3.6

3 3
or M1 for % or ﬁ oe
3.6 0.6

If 0 scored, SC1 for their volume x 10.49

)

12x final answer

leor& x 21 x 10 oe
360

After 0 scored
SC1 for final answer 8z or 127t + 20

(b)(i)

302 or 301.5to 301.6...

M1 for 2nr = their (b)(i) oe or for

&xnxlozznxrxlo oe

360

and

M1 for [ =] 1/ 10* —their6® oe

and

M1 for [V =] %ﬂ(their 6)* x (their8)
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14. 0580 w23 ms 42 Q:4

Question Answer Marks Partial Marks

72 or 72.0 cao nf 3
(a) or cao nfww M2 for 3—)6(0x2x7l:><7.5=2xn><1,506

or M1 for i><2><1t><7_50r for
360

2xmx1.50e
OR

M2 for —— xmx7.5=nx1.5x7.50¢
360

or M1 for Y nx7.5% or for
360

ntx1.5%x7.50e
O | 24172 =82 or \342—16 0c M2 | M1 for 177 =87 +d” or 342 =16+ I?
i) | 29.30r29.30 02931 4
(b)) or 2230 to M3 for ([m]x 8 x30) = §x[n]x173 [x
100] oe
OR

M1 for 7x8 x300e
M1 for §X1T,X173 oe

Question Answer Marks Partial Marks

(c) 12.70r 12.73 t0 12.74 3| B2 for2.26 or 2.261 t0 2.262.... soi
4
or M2 for (202 x15—§xnx63J1202 oe

or for 15— (gxnx@ +202Joe

or M1 for 20° x15~§xnx 6° oc

or 202xD:§xnx63oe

If 0 scored, SC1 for answer 11[.0] or
10.97 to 10.98
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15.0580_ w23 _ms_43 Q:8

Question Answer Marks Partial Marks
i 2 M1
@) sin[BOC| = P or better oe
1947 ... Al
(a)(ii)) | 64.6 or 64.55 to 64.58 3

360—-135-19.5
r——————— X
360

M2 fo X6 oe

or M1 for i><1tx62 oe
360
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Question Answer Marks Partial Marks

(a)(ii) | 16.1or 16 10to 16.13 Sim2 for 2 x+/6° =22 ocor2x6cos19.5 oe
or M1 for OC? +22= 6% oe or 6 cos 19.5 or better

AND

M2 for

\/62 +their OD* — 2 x 6 xtheir ODx cos 135
OR

M1 for 6 + their OD° — 2 x 6 x their OD x cos 135
A1l for 259 to 260

(@)(iv) | 94.20r94.3 or94.15t0 94.27... 4 | M1 for ¥ x 6 x their OD x sin 135 oe¢
nfww

M1 for V2 x 6 x 2 x sin(90 - 19.5) oe
or for ¥ x their OC x 2

Midep for their (a)(ii) + their two triangle areas

(b) 1000 cao 3 20 2 ‘ 8 2
M2 for 160 x < or 160 + % oe

2 2
or M1 for [EJ or (Sj oe
8 20
OR

sector angle
I ——X

M2 fo 120?

or M1 for % x 360 oe or better
T

OR

percentage

M2 for x20° oe or better

160
or M1 for prey [x 100] oe or better
T
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16. 0580 m22 ms 42 Q:9

Question Answer

Marks

Partial Marks

@) 54[.0] or 53.99 to 54.03...

M2 for [h=195.4 <3+ (1t =247 oe
or M1 for 95.4:%X7{X2.42><h

M2 for [slant ht , I =] \/(their i)’ +2.4>
or M1 for (their h)* + 2.4°

M1 for x
360

X2X X theiri=2xXnx2.4 oe

or -~ an(theiri)z::n:><2.4><theiri
360

Question Answer

Marks

Partial Marks

(b) 14500 or 14470 to 14480

4

M3 for 200 = 60 = 24 = 7 < 42 [+1000]
or 2 x 60 <24 =<7 = 0.042[x1000]

or M2 for 200 x & x 42
or for 2 x 1t < 0.042

or M1 for T x 42 oe or Tt < 0.047 seen oe isw
or 1000 cm® = 1 litre soi or 1 m*® = 1000 litres soi

or for 24 = 60 seen oe

17.0580_w22_ms_41 Q:1

Question Answer

Marks Partial Marks

(@)@ 1580 or 1583 to 1584

2 | M1 for tx62 x14

(a)(i) | 452 or 452.3 to 452.4...

™M1 for 1 ><i><jt><63
2 3

L)E) | 7.85 = 1000 [= 0.00785]

(b)(ii) | 16[.0] or 15.95 to 15.99

2 | FT {their (a)(i) + their (a)(iD)} = 0.00785
evaluated to 3 sig fig or better

M1 for

(their (a)(1) + rheir (a)(i)) = 0.00785

i 16.2 16.21 to 16.23 3
©D or © 2000 — 50 ¥ <=2
M2 for 3 [<100]
2000
50 x s <7< 23
or for ——=——— <100
2000
50 < s x 7= 2%
or M1 for
2000
(©)(i) | 6.87 or 6.870 to 6.872 1

4
FT §/2000—ﬂzeir(50x§x n><23]

evaluated to 3sf or better

(D

WK

4 | M1 for [n](3R)> +[n]3R x9R oe
M1 for 2[n]x? +2[n]xx7x oe

M1 for their area of cone = their area of
cylinder seen
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18. 0580 _w22_ms_42 Q:10

| Question Answer Marks Partial Marks
(a) | 42.05 final answer 2 | M1 for 11.4+0.05 oe or 14.8 +0.05 oe
or 15.7+0.05 0¢
(b |3190r318.5t0318.6 2

Ml for 130 xax15.6% 0¢
360

© | 360-x M2

x2mr+2r=13 ixZﬁH 2r|oe
0 360

M1 for 31 X 21 0€ seen

or
360-x

X 2 0€ seen

% 21 |= 2] 4] oc M1 | i.e. M mark for isolating and collecting terms in x

90(7-2) Al | With no errors ot omissions

Leading to
i

Powered by AcelGCSE 104



19. 0580 w22 ms_43 Q:5

(Question Answer Marks Partial Marks
a M
@) ((36+520)x40))<120 o
or M for (36+50)x40 oeor (0.36+0.5)x0.4 o
((0.36+0.5)><0.4}<L2 o
206400 + 1000 =206.4 Al | Must see an explicit conversion
or 0.2064 x 1000 = 206.4 nfww
(b) 5 [minutes] 44 seconds 3 | B2 for 344 [seconds] oe 5.73...[mins]
or M1 for figs206.4 -+ figs 6 o¢
i) | 28[.0]or27.961027.97 3
©® | 28[0]or27.96to M2 for -] 2064
(figs84)n
or M1 for T x figs84 =figs 2064
(c)i) | 140 cao 2 | M1 for 0.6h =84 o¢
ALT method
MI for 7 their (4:)(i))2 xh= figs206400+0.6 0¢
@) |1280r 1277101278 4 | B3 for 40° +120° +18%0¢
OR
B1 for horizontal length 18 soi
MI for any correct attempt at 2-dimensional Pythagoras’
187+ 1207, 1207 +40%, 18*+40°
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20.0580_m21 ms_42 Q:8

Answer Mark Partial Marks
i M1
@ | 53 %95
360
41.74 to 41.75 Al
a)(il 5.9[0] or 5.899 to 5.903.. 4 Ix41.7
@)y L0} M3 for[OA2 =] 3 oe
Lsin353

M2 for %XOAZ xsin53 =§x41.7 oe

M1 for %XOAXOBXSinSB' =%><41.7 seen or

better

(b) 396 or 397 or 396.4 to 396.6 6 60

M2 for [r =] (ﬁx 2X X 24J+ 27 oe or better

or M1 for 2%r=ﬂ><2><n'x24 oe
360

M2 for v/24% —a*

or M1 for i+ o = 24?

M1 for %ﬂ'xfheir 72 Xtheir h

21.0580 s21_ms 41 Q:3

Answer Mark Partial Marks
(@) |2.640r2.638... 4 X242 4 XD AXE.
M3 fof [R2 <} 247 + TX2.4X6.3
T+2r
or M2 for

1
AX24* + Tx24%x63=mR* +5><47.rR2

or M1 for [ rx2.4* |+ 7 %2.4%63 oe

or [:'TRZ]+%><4JTR2 oe
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Answer

Mark

Partial Marks

(b)

953 0r 952.6 to 952.8

3
M3 for ;xzrx7.62><l6>{1—(161_6uj ]

or %><;r><7.62><16—%><:1'><1.92 x(16-12)

OR

3
B1 for top radius = 1.9 or [161_612] oe

M2 for
1 1
§><Jr><7.62><16—§><7r><(thez‘r1.9)2><(16—12)

3
or %xzx?.G”‘x16x[l—rheir(16l_612J }

or M1 for §x7r><7.62 x16

or for éx;rx (their1.9)* x(16—12)
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22.0580_s21 _ms_43 Q:8

APPENDIX A. ANSWERS

Answer Mark Partial Marks
(a)(d@) 1200 1
(a)(ii)(a) | 800 3 M2for[2x](20x12+20x5+12x%5)
orM1for20x12o0r20x50r12x5
(a)(ii)(b) | 0.19 1| FT 152 = their 800
(b) 3x 3 3
— or 1.5x B2 for 1’ = 27x[7] or better
(7]
or M1 for imﬂ3 =X’ X%
3 2
() 13.6 or 13.59t0 13.61 7 | If chord is AB and O is centre of the cross

section

M2 for2 x cos™* 20-5 oe
20

20-5

or M1 for cos =

oc

Mt for OB o0
360

1 .
or — (20){%)
2 180

1 .
M1 for 5 X 20* X sin(their AOB) oe

M1 for their area x 150

M1 for their volume + 1000
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23.0580 _m20 ms 42 Q:3
Answer Mark Partial Marks

(a) 187 2

M1 for 220 x (I—BJ oe
100

or B1 for 33 seen

b 19.8 3
®) M2 for 29.7 x 3? 0.4
1.35
or M1 for 3] 04 or
1.35

29.7° 135
¥ 04

oe
f1.35

3 o€ seen
0.4

or for

(©) 124 0r 12.44... 3 | M1 for 90 x 75 x h = 7 x figs 12

B1 for 1000 cm® = 1 litre soi

24. 0580 _m20 ms_42 Q:4

Answer Mark Partial Marks
(a) 32.90r 32.91t032.92... 2| Mlformx1.65%x4.7+mx1.65
(W) 69.4 or 69.44 to 69.45 2 | M1 forcos = 1.65+4.7 oe
i 12.5 0r 12.54 to 12.55 4
@) | 125or125410 M3 for Lt 6547 165" oe

or M2 for 4.7 —1.65% oe

or for 4.7 x sin(their (b)) oe
or M1 for 1.65* + h* =4.7* oe

h .
or for — =sin(their (b)) oc¢
17 ( (b))

¢)(ii 41 nfww 4| B3for41.7...t041.9
(e)(in)
or M2 for 3 XX 5 +their 12.5

or M1 for %xnng

After M2 scored, M1 for truncating their
decimal number of cones seen to an integer
answer
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25.0580_p20 ms_40 Q:5

APPENDIX A. ANSWERS

Answer Mark Partial Marks
(a)i) ¥ %(80 “24) oe M1 | for 40 — x is enough
o1 M1 1 o1
A = their 5(80 —2x)xx oe for 5(8{) —x) or 40 — 2x for their 5(8{) —2x)
A=40x—x and x> —40x+ A =0 A1 | for no errors or omissions
(a)(ii) | (x—30)(x—10) B2 | B1 for x(x —30) —10(x — 30) [= 0]
orx(x—10)-30(x—10) [=0]
or SC1 for (x + a)(x + b) where ab = 300 or
at+b=-40
30,10 B1
2
(@) |/ Z40)7=2(1)(200) or better B1 | Or for (x - 20)
p=——40and r=2(1) Bl " _
Must see £ rﬁ or pi’_vq or both
or for 20 + 200
5.86 B2 | If BO, SC1 for 5.9 or 5.857 to 5.858
34.14 and 34.1 or 34.14...
or 5.86 and 34.14 seen in working
or—5.86 and —34.14 as final answers
®)) | 200 _ 200 M2 200 200 .
x T+ 10 Or M1 for Y % Tri0 SO
200(x+10) —200x _ 2000 Al | No errors or omissions
x(x+10) T x(x+10)
(b)(ii) | 16 (min) 40 (s) 3| B2 for 0.27 or 0.278 or 0.2777 to 0.2778 or
5
ig [h] oe
or 16.6 or 16.7 or 16.66 to 16.67 or S:TO [min]
or M1 for 2000 + 80(80 + 10) or % - %
26. 0580 _p20_ms_40 Q:10
Answer Mark Partial Marks
(a) 14137to 14137.2 or 14139 2 M1 for%xnxiSs
(b)(i) | 104000 or 103 600 to 103 700 3 | M2 for 7t x 257 x 60 — 14140
or M1 for 7 x 257 x 60
FT nx37500=117809. ...
allow their answer as long as it rounds to 14 140
(b)(ii) | 52.8 or 52.75 to 52.81... 2 | M1 for their (b)(i) = (n x 25%)
or 14140 + (1 % 25%)
FT x 25 = 1963...
(allow use of their answer as long as it rounds to
14 140)
or7.198 to 7.201...
(c) (5x)2+ (lzx)z M1
[slant height =] 13x Al
n(5x)" or m(5x)(13x) M1 | Accept 25mx”
7(5x)* + m(5x)(13x) = 4mr? M1
_90m o _45 > Al | With all steps shown and no errors seen
poma_ 45,
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27.0580_s20_ms_41 Q:9

Answer

Mark

Partial Marks

(@) | 39[.0] or 39.03 t0 39.04...

M2 for @x2><n><8+ 16
360

or M1 for E><2><Jt><8
360

() |2.710r2.708...

or M2 for 2= 360~ e
4[>< 7[]

165
or M1 for — xtx 8% oe seen
360

Answer Mark Partial Marks
(©)(@) 3.67 or 3.666 to 3.667 165
M1 for I50 % 2[*q] x 8 = 2[*m] x r or better
165 2
or for ——[*m] % 8" =[nx]r x 8§ or better
360
(c)(d) | 100 or 100.0 to 100.1... final answer

M3 for %ﬂ:xt‘?qeiir(c)(i)2 X /8 — their radius®
or M2 for +/8* — their radius®

or M1 for (their (c)())* + k* = 8
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28.0580_s20_ms_42 Q:8

Answer Mark Partial Marks
@)1 36 2 8 2 12 2
Mlfor|— | or|—| oe
12 8
(a)(i1) 30 3

12
M2 for 320+]6X€ oe

or M1 for 320+16

(b) 3.375 cao 3 inx4_53
M2 for 3—2 or better
X6
2 4 3
or M1 for X6 xh=§><a1:><4.5
(©) 3.63 or 3.627 to 3.628 3 3
M2 for
40x -7
3
4
or M1 for 40X§XTEXF3 =20?
(@ 3x 1 3 | B2 for 4R* =9x* oe or better

?or 1.5x or lzx ;
or M1 for 4nR* =2mx” +JT,X2JCX?x
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29.0580 ml9 ms 42 Q: 6
Answer Mark Partial Marks
(a) 5.83 or 5.832 t0 5.833 5 | B2 for sector angle =210 soi

0.25
or M1 for [ cos DOE Z]F oe

M2 for
their210

360

x2xmwx05+2x1.5+2%x0.50¢

or M1 for ﬂw;%x 2xmx0.5 oeisw

1.21 or 1.208... 3 ;
® or M2 for %xnx0_5x0_5+1_5x0_5

oc

or M1 for ﬂw;%x mx0.5%0.5 0¢ isw

i 4[.00... 3
©® [ ] M2 for 0.5x 7744 oe
\| their(b)

1744 \/their(b)
their(b) 77.44
their(b) 0.5
I — = (8]
7744 ?

or M1 for \/

or fo

(©)Gi) | 2.20704 3 | M2 for 77.44 x 1.5 x 19 + 1000 oe

or M1 for figs 2207[04] or figs 221 seen
or [vol=]77.44 x 1.5
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30.0580_s19_ms_41 Q:3

Answer Mark

APPENDIX A. ANSWERS

Partial Marks

@

530

B3 for [DE] =130 m and [DC]=80m
or B2 for [DE]=130m or [DC]=80m
or M1 for 50 + 1207 or 170> — 150%

®)

529 or 52.89...

100% +150* —120°
2x100%150
or M1 for
120%=100*+ 150> — 2 x 100 x 150cos(...)

A1 for 0.603 or 0.6033...or E
300

M2 for

(©@)

28.10r28.07...

M1 for cos = E oe
17

(©)(iD)

331.9 or 331.9...

FT 360 — their (c)(i)
M1 for 360 — their (¢)(i) oe

©)

1.5[0] or 1.498... nfww

M1 for %x 50x120 oe
M1 for % %100 x150sin(their(b)) oe
M1 for % x150 x theirCD oe

or % %150 %170 x sin their(c)(i)

If 0 scored, SC1 for dividing their area by
10 000
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31.0580_s19_ms_41 Q:5

Answer

Mark

Partial Marks

(a) 4.73 or 4.730 to 4.731...

M2 for 3 x 1.2+ x0.6% oe

or M1 for x0.6% or %XTEXO.GZ or

3x1.2

(b) 946 or 946.0 to 946.2...

M2 for their (a) x 0.2 x 1000 oe

or M1 for their (a) x 0.2 or 20 implied by

figs 946[0] to 9462

(c) 1.28 or 1.29 or 1.284 to 1.290

M2 for
their(a)

1007 — their (b)

(1007 — their(b)) +1000

100 oe

or for —————— = x20 oe

fheir(b)

or M1 for figs
8 their(a)

o 1007
£ l‘heir(a)

1007 — their (b)
or for ——— = or
their (b)

1007

20
their (b) xenoe

1007 — their (b)

or

32.0580 s19 ms_41 Q:10

Answer

Mark

Partial Marks

(a) 10

(b) | 6.2[0] or 6.203 to 6.204

4
M2 for [x*=] 1000 ~ gn oe or better

4
or M1 for E’J'UCS =1000

(c) 7.82 or 7.815 to 7.816

1
B3 for [x* =]1000 +§n +2 oe or better
or M1 for (x\/§)2 —x* soi by 47 or 2x

Midep for %n x x* x theirh[=1000]
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Answer Mark Partial Marks

d 4
() 6% or 6.67 or 6.666 to 6.667 B3 for [x* =]1000 +% oe or 3% =10 or

better

or M2 for l><x><£><@:1000 oe
2 2 2

or M1 for l><x><f
2 2

If 0 scored, SC2 for answer 5.29 or
5.291..

33.0580_s19_ms_42 Q:10

Answer Mark Partial Marks

()() 18[.0] or 17.99 to 18.00... 3
M2 for 3 w oe
T

or M1 for %nr3 =24430

(a)(i1) 447 or 446.8 to 446.9... 3 | M2 formx50% x 60 — 24430 oe

or M1 for 7 x 502 x 60 0e

Answer Mark Partial Marks
()] 4 [hours] 30 [ mins] nfww 4 | B3 for 16200 or 4.5 or 270
or M2 for figs 18 x figs 15x figs 12 oe
figs 2

or M1 for figs 18 x figs 15 x figs 12 oe

(©) 12.5 or 12.50... 3
M2 for 17 x 1585

or M1 for @ or " 295 seen
V 295 159.5
2

1595 «x
=—50¢
17

oc
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34.0580_s19_ms_43 Q:4

Answer Mark Partial Marks
i M1
@) l><i><7t><5.63
2 3
367.8... to 367.9 Al
(a)(ii) 3.06 or 3.060 to 3.061... 4 | M1 for 0.8 x 368 [=294.4]
their 294 .4
M2 for [* =] e 2777 e
10n
or M1 for m# x 10 = their 294.4 oe
i 44[.0] or 43.98 to 43.99 nfww 5 .
©®)D 0] or © o B2 for [slant height = ] 24—506
or M1 for [F =] 6*+ 1.75% oe
M2 for nx1.75x theirl +nx1.75
or M1 for mx1.75x theirl or mx1.75°
®))@) SF = l oe so1 EL
4
1 2 1 . 5 M2 | M1 for
—ntx1.75" x6——nxtheir0.4375° x1.5 1 1
3 3 —nx1.75°x6 or —mxtheir0.4375%x1.5
OR 3 3
1 s OR
Zax1.75* %6 x l(j oe 1y
3 4 M1 for 1— (—J oe
4
18.94 or 18.939 t018.944 ... Al
(B)(1)(b) | 95 final answer 3 | B2 for 94.5 or 94.69 to 94.722

OR
M2 for 18.9 x10%= 200 oe

or M1 for 189 x 10° or 200 = 10°
or figs 189..+ 200 or 18.9.. =+ figs 2
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35.0580_ w19 ms 43 Q:6

APPENDIX A. ANSWERS

Answer Mark Partial Marks
(@) | Angle ABC=52 nfww Bl | ALTERNATIVE
[Reflex] angle AOC = 256
Opposite angles in cyclic quad oe B1 | Angle at centre=2 x angle at
Angles in opposite segments circumference/arc
[Angle AOC=104] B1 | Angles around a point
Angle at centre=2 x angle at
circumference/arc nfww
(a)(i1) 22 nfww 2 | B1 for angle OAC =38 or
angle CAD =24
(a)(iii) 28 1
(@)(iv) 36.6 or 36.62 to0 36.63 nfww 3 |B2for 740r17.42t017.43
or M2 for 9.6><2+Mx2><7|:x9.6
360
or M1 for mexnx9.6
360
d)E) 81 3
M2 for i: )| 2187 oe or better
36 648
or for Ax%x 3 2187 =2187 oe
648
or better
3 2
or M1 for A—S = 2187;
36 648
[2187 [ 648
or 3|—— or j}——
648 2187
b)(i1 8.05 or 8.051 to 8.052. .. 3
(b)(11) or o M2 for [F3 :]2187><3 oc
4xm
3
or M1 for Y~ _ 5187
3
sc2 for 83 orsct for U~ eag

4xm
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36.0580_ml18 ms_42 Q:2

Answer Mark Partial Marks

&) 128 2 | M1 for 4x1x8x8 oe

b)(i 18.3 or 18.26 to 18.29...
®)a) o © 3 M2 for %(nx 8% — their128) oe

or M1 for nx8 —their128 oe

1
or for Zx nx 8 oe

OR
SC2dep for answer 4.56 to 4.57...

b)(i1 23.9 or 23.87 to 23.882 4
(O or © M3 for %xenx8+\/82 +8% oe

OR

M1 forﬂXZXEXSOe
360

M1 for 128 oe

OR
SC3dep for answer 11.9 or 11.93 to 11.94...

37 .0580_ml8 ms 42 Q:5
Answer Mark Partial Marks

(@)®1) 1930 or 1940 or 1933.4 to 1935.3 5 | B1 for interior angle 120 so1

or angle at centre 60 soi

or for correct use of Pythagoras® with 7 and 3.5 or
with 14 and 7

M3 for 6x1x 7% xsin 60 x 15.2 oe or complete
other methods

or M2 for 6x1x 7% xsin60 oe

OR

M1 for 1x 7* % sin 60 oe or other partial area of

hexagon

Midep for their area x 15.2 evaluated
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Answer

Mark

APPENDIX A. ANSWERS

Partial Marks

(a)(i1)

893 or 892.8 10 893.0...

M2 for 6 x 7x 15.2 +2 x 6x1x7%xsin600e
or for 6 x 7 x 15.2 + 2 x their area of hexagon from
(a) oe

orMI1 for[6x]7x 152 0¢
or 2 x their area of hexagon from (a) oe

®

2.710r2.709to 2.710

M2 for 3‘500 :(6 X%T[J oe

or M1 for 500 =6 x gmﬁ oe

If 0 scored, SC1 for answer 4.92 or 4.923 to 4.924

38.0580 s18 ms 41 Q:6

Answer

Mark Partial Marks

(a)

4.79 or 4.788 to 4.789

3 [
M2 for 3 2303 oe
2xTm

or M1 for 230 = %xnxrs oe
If 0 scored SC1 for answer 3.8[0...]

(b)(®)

8.7[0] or 8.702 to 8.704

3 | M2 for (300—230)+(1.6°7)
or M1 fornx1.6>xh

(b))

6.4

3 [
M2 for 1.6x3 19200 oe
300

or M1 for sf {j1920{) or i/ 300 oe
300 19200

1.6 300
orfor | — | =———
v 19200
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39.0580_s18_ms_43 Q:7

Answer Mark Partial Marks
(a) 204 or 203.5 t0 203.6... nfww 4 | M2 for mx1.5%x8x60x60
or M1 for 7 x 1.5
M1 for dividing their volume by 1000
If 0 scored SC1 for an answer figs 204 or
figs 2035 to 2036 without working
(b)(1) Tx6x12+7mx6> =108n M2 | Ml for tx6x12
Answer Mark Partial Marks
(b)(ii) [x=15.2[0] or 5.196... 4| B2
or M1 for 4mx” =108t seen
v=16 B2
or M for Y%(4my?) + m? or better seen
40. 0580 w18 ms_ 41 Q:10
Answer Mark Partial Marks

(a) 132.26 to 132.28 or 132.3

5 | B1 for angle ABO or angle CBO = 90 soi
M1 for tan [XOB] :%Oﬂ

M1 for tan [BOY] =% oe

A1 for [BOY =170.3... or [XOB =] 61.9....

) 18.4 or 18.5 or 18.43 to 18.48

2 -
. their (a)

M1 fo x2xMTx8 oe

() |757t0759

M1 for %(15+22.4)><8 oe

their(a)

M2 for xTx8 oe

or M1 for one sector either

. (15]
invtan| —
_\8)

360

. (22.4}
invtan T

or ——° Zxax8 oe
360

xTx 8 oe
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APPENDIX A. ANSWERS

41. 0580 w18 ms 42 Q:10

Answer Mark Partial Marks
(a)@) 75000 x 60 x 20 oe M1 | Allow x 1200 for x 60 x 20
(a)(i1) 16.4 0r 16.36 ... 3 7
M2 for 9%10" x100

———————— 0¢
1000x55x10

or B2 for answer 0.164 or 0.1636 ...
or B1 for answer figs 164 or 1636 ...
or M1 for figs 9 + figs 55

iii) | 28.3 or 28.27 to 28.28 3
(a)(ii1) or 0 M2 for % x 21 x 8.5+ 2 x 8.5 oe

or M1 for E x 21 x 8.5 oe
360

Answer Mark Partial Marks

(b)) | 3770 or 3769 to 3770. ... 2

Ma1 for %xnx102x36

(b)) |3.68 or3.683 10 3.684 ... 4

M3 for [ =] % x their (b)(i) % oe

4 x9
or M2 for
.3 .
4y N 47[(2? )
3 3
4’ 1

- o % x their (b)(i)

3 4n(2r
41y N TI(%?)

3

x their (b)(i)

M| —

or for

3

or M1 for

2
3
or % X w or % their (b)(i) seen

or ratio of vols = 1 : 2° oe seen
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42.0580_w18_ms_43 Q:3

Answer

Mark

Partial Marks

(a)(@)

427 or 427.2 to 4273 ...

Mlformx8x17

(a)(m)

1010 or 1005....

M2 for 417 —8% oe

or M1 for #* +8* =177 oe

M1 for %xnsz X their h oe

(a)(1i1)

804 or 804.2 to 804.4 or 808

FT their (ii) x 0.8

(a)(iv)

396 or 395.6 to 395.8 or 392

FT 1200 — their (iii)

(b)®

1

54

4 5
—
B3 for =
T2ar

or better

*XT[XF'S

or M2 for 372 or T2 XWX ¥
T (3r)° % 8r

or M1 for mx(3r)* x8r

If 0 scored, SC2 for answer of %

(b))

97271 final answer

B2 forr= 2 oe
2

or M1 for 4w =81z or better

M1 for 2 x 1w x (3 x their r) x (8 x their r) isw

43.0580_s17_ms 41 Q:5

ANSWER

MARK PARTIAL MARKS

(@)

50890 or 50893 to 50900.4

2 | M1 form x 18*% 50
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APPENDIX A. ANSWERS

ANSWER MARK PARTIAL MARKS

(a)(i1) 20.5 or 20.52 t0 20.534 3 | B2 for answer 29.5 or 29.46 to 29.48
OR

M2 for (50900 -30000)+(nx18%) oc

or M1 for
(figs 50.9 —figs 30) + (nx figs18%)

or M1 for (50900 —30000) =z x18 )

oc

OR
alternative method
30000

mx182

M2 for 50—

M1 for figs 30=mx figs 18* x(50—/) oe
or for ﬁLml
7t x figsl 8

OR
alternative method
(50.9-30)

M2 for x50 oe

(509-30) 30
50.9 50.9

or M1 for x 50 oe

or M1 for
(figs 50.9 —figs 30)
figs 50.9

x 50 oe

334 nf 4
(a)(iti) niww M2 for figs 30 +%n><3.53 oe

1 4
or M1 for 5><§7t><3.53 oe

and B1 for 30000

i 3.28[6..] or 3.29 3
®)@) [6.] or M2 for [ =] 985:3
T

oc

or M1 for %nxrz x8.4[=95]

(®)i) | 93.11093.6 4| M3 for mx3.3x+/3.37 +8.42
or M2 for +/3.3% +8.4%

or M1 for 3.3% + 8.4
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44.0580_s17_ms_42 Q:5

ANSWER

MARK

PARTIAL MARKS

@)

94.2 or 94.3 or 94.24 to 94.26

M1 for nx3x10

(a)(i1)

9.54 0r 9.539...

M2 for 10* —3?

or M1 for i* +3%=10% oe

(a)(iif)

89.9 or 89.90 to 89.92...

M1 for % x 0% 3% x their (a)(ii)

(b)

108 or 107.9 to 108.1 nfww

M3 for 222270 3x 120 %360 oe or their @)(®) (a)z(l)
nx10 nx10

2xmTx3

———— %360 oe
2xmx10

or M2 for —— xmx10° = their(a)(i) oe
360

or i><2><1r><1(} =2x3xT oe
360

or M1 for i>< nx10* seen
360

or i><2><rr><1(} seen
360

%360 oe or

(©)

46.6t0 46.8

M3 for the;#(b)xnxlﬂz %xl{)xlesin(:heir (b)) oe

or M1 for M
60

and M1 for %x 10x 10 x sin(their (b)) soi

x wx10? or their (a)(i) soi
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45.0580_s17_ms_43 Q:4
ANSWER

APPENDIX A. ANSWERS

MARK PARTIAL MARKS

(a)(®) 17.5 or 17.46...nfww

6 | B3 for triangle height 3.46[4...] or+/12 oe

or M2 for +/4*> -2*

or M1 for h*+2* =47

and M2 for 2 x 7 + %xeﬂveir h oe

or M1 for 1 x2xtheir h

(a)Gi) | 140 or 139.6 to 139.7...

1FT | FT their (a) x 8

b)(i 2.62 or 2.618... 3 280
)3 M2 for[i*=] —— oe
13w
or M1 for 280 = 1 x #* x 13
b)(i1 10 3 280
b)) 10.2 or 10.20... or 10— M2 for —- [x100] oe
49 14
or Bl for 2744 or 14’ seen
46. 0580 w17 ms_ 41 Q:8
ANSWER MARK PARTIAL MARKS
(a) 2 M2 2
nxélerixnx el :1157506 leornxéxlorixnx 3
2 2 2 4 2 2 2
1157 4 5Y 5
or ——XUX|=| =nwx = x/oe
4 2 2 2
S5al _ 65m B1 | nfww
I © oe both terms must be written in terms of 7
or[l:](llsn72><1t><2_52)+2.5:-t oe nfww
4 or correct complete method for / with decimals
6512 65 Al ] )
[7=] or —o0e=0.5 Correct calculation with no errors and B1 earned
4x57 107
® |0 3| M2 for V6.5 2.5
or M1 for #* + 2.5 = 6.5
If zero scored, SC2dep for answer 4.15[3]...
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ANSWER

MARK

PARTIAL MARKS

(©)

72[.0...]or 71.99... nfww

2
MZ‘}forEx(i x their 6 +l><ﬂ
3 2 2 3

oe
T 5 .
or M1 for ; X 5 x their 6 o¢

3
and M1 for l X 4—” X (EJ oe
2 3 2

If zero scored,
SC3dep for

E (5)2 x their 4.15 + 1 X an X (5)3 oe
3 2 3

or

SC1dep for g X (5}2 x their 4.15 oe

SC1dep for % x 4—; X (5)3 oe

d

5
:)

(d

53.7 or 53.65 to 53.67

M1 for figs (their (c)) x 19.3 x 38.62 or better

M1 for + 1000 soi
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APPENDIX A. ANSWERS

47.0580_w17_ms_42 Q:2

ANSWER MARK PARTIAL MARKS

(a)(1) 1070 or 1072. .. 3 M1 for tx8%%x2x8
M1 for gxnxss

or
M2 for 271’

or M1 for mr?2r—2m”

ii 2.58 or 2.580 to 2.581 3
@0 o © B2 for »* = 3?( 3 or better
v

or M1 for mxr2x2xr — %xnxr3=36oe

or M2 for mx5x+/3% +122

or M1 for 5% +12% or mx 5
(b)(i1) | 64 cao final answer 3 [ k'n] %5 %12

M2 for

[fm]x1.25% x3
or M1 for xmx5%x12 or xmx1.25%x3
OR

3
M2 for 4° or (i] seen

or M1 for factor 4 or %soi

48.0580 w17 _ms_42 Q:10

ANSWER MARK PARTIAL MARKS
(a) 5.68 or 5.684 to 5.685 S| M2 for 2xvx? + 52 oe or 2><\/5><x2

or M1 for x\/E or Vx*+x* oe soi

270
M1 for =——xnxx’ oe
360

M1 for 0.5 x2 oe

(b) 4.4[0] or 4.398 to 4.401 2 | dep on a correct value for £ in (a)

110
M for |:x2:| N their k
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