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Section B [48 marks]
Answer four questionsin this section.

Each question in this section carries 12 marks.

A, B, C, D and E arefive different shaped blocks of ice stored in arefrigerated room.

(@) At 11 p.m. on Monday the cooling system failed, and the blocks started to melt.
At the end of each 24 hour period, the volume of each block was 12% less than its volume at the start
of that period.

(i) Block A had avolume of 7500cm? at 11 p.m. on Monday.

Calculateits volume at 11 p.m. on Wednesday. [2]
(i) Block B had avolume of 6490cm? at 11 p.m. on Tuesday.
Calculateits volume at 11 p.m. on the previous day. [2]

(iif)  Showingyour workingclearly, find onwhich day thevolume of Block C washalf itsvolumeat
11 p.m. on Monday. [2]

(b) [Thevolumeof asphere is%ur 3]
[The surface area of a sphereis4mr?)

At 11 p.m. on Monday Block D was a hemisphere with radius 18cm.

Calculate
(i) itsvolume, [2]
(i) itstotal surface area. [2]

(c) AsBlock E melted, its shape was always geometrically similar to its original shape.
It had avolume of 5000cmS3 when its height was 12cm.

Calculate its height when its volume was 1080cm?. 2]
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Do not
write in this
margin

11 [Volume of a cone = % nr2h]

e —————
- -~

The solid above consists of a cone with base radius r centimetres on top of a cylinder
of radius r centimetres.

The height of the cylinder is twice the height of the cone.

The total height of the solid is H centimetres.

(a) Find an expression, in terms of 7, r and H, for the volume of the solid.
Give your answer in its simplest form.

(b) Itis giventhat r=10 and the height of the cone is 15cm.

(i) Show that the slant height of the cone is 18.0 cm, correct to one decimal place.

(2]
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(ii) Find the circumference of the base of the cone. Do nof

write in this
margin

ARSWEr .. cm [2]
(iii) The curved surface area of the cone
can be made into the shape of a \
sector of a circle with angle 0°. 13
Show that 0 is 200, correct to \ «
the nearest integer.
T
S
(2]

(iv) Hence, or otherwise, find the total surface area of the solid.
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10 The diagram shows a major segment of a circle with centre O and radius 15 cm. Do not

A and B are two points on the circumference such that 40B = 60°. write in this
margin

/X

A B

(a) Calculate

(i) the area of the major segment,

ANSWEF e cm? [4]

(ii) the perimeter of the major segment.
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(b) Shape I is formed by joining this segment

Do not
to a trapezium, ABCD, along AB. write in this
AB is parallel to DC, DC = 25cm and the margin

perpendicular height of the trapezium is 4 cm.
The area of the trapezium is 248 cm?.

Calculate /.

ANSWEF .o [2]

(¢) Shape II is geometrically similar to Shape 1.
The longest side of the trapezium in Shape II is 5cm.

Shape 11

(i) Find the radius, 7, of the segment in Shape II.

(ii) Find the total area of Shape II.

ANSWEr  ovveeeeiieieeiee e cm? [3]
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12

10
B
A \ /
C

043 is a sector of a circle, centre O, and radius 10 cm. )
AOB = 72° and C is the point on the arc AB such that OC bisects AOB.
(a) Calculate the perimeter of sector OAB.

ANSWEF oo, cm [3]
(b) (i) Calculate the area of sector OA4B.

ANSWET oo cm? [2]

(ii) Calculate the total shaded area.
ANSWET oo cm? [3]

© UCLES 2017 4024/22/IMIJI17



19

(©)

D

D is the point on the arc 4B such that AOD : DOB =1:2.

Gavin says that the shaded area on this diagram is the same as the shaded area calculated in
part (b)(ii).

Is he correct? Show your working.

Answer

[4]
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8 Abirthday cake is in the shape of a cylinder.
There are two layers of cake and one layer of icing.

3crnIi12mm
T

Each layer of cake has radius 10cm and height 3 cm.
The icing, between the two layers of cake, has radius 10 cm and height 12 mm.

(a) Calculate the volume of icing in the birthday cake.

Give your answer in cm?.

(b) The top and curved surface of the birthday cake are now covered with chocolate.

Calculate the area of the birthday cake that is covered with chocolate.
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(¢) Anil has a slice of this chocolate-covered birthday cake.

A Y
A Y
A Y
.
\
’
4
’
—

s . 7.5

<
’
’
’
-

His slice is a prism of height 7.5 cm.
The top of the cake is a sector, radius 10.3 cm and angle x°.
The volume of his slice is 200 cm?.

Calculate the value of x.

=

Il
—
98]
—_
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4 (a) [Volume of a sphere = gnr3 |

[Surface area of a sphere = 47’

The diagram shows a solid formed by joining a cylinder to a hemisphere.
The diameter of the cylinder is 9 cm and its height is 16 cm.

(i) The volume of the hemisphere is equal to the volume of the cylinder.

Show that the radius of the hemisphere is 7.86 cm, correct to 2 decimal places.

[4]

(ii) Calculate the total surface area of the solid.
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(b)
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A different solid is in the shape of a cuboid.
The cuboid measures 8 cm by 4cm by 6 cm.

These measurements are given correct to the nearest centimetre.

Calculate the lower bound of the volume of the cuboid.
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