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1 Here is a sector, AOB, of a circle with centre O and angle AOB = x°

The height of the cone is 25cm.
The volume of the cone is 1600 cm?

Work out the value of x.

Give your answer correct to the nearest whole number.

F’mdihg cadius 6f the ceme
-‘gxmr‘us - 1600 O
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r = 192
14

r= o l6Lus

38136 .. om (1)

Diagram NOT
accurately drawn

Diagram NOT
accurately drawn

Volume of Cone :

2
—;:-x fLar xh
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By using Pgthagofa.s'ﬂ\epfw -

2 2 l
Oh - 26 + +.81%6 -
0A = [686 . us) ..

- 26493, @)

a5

Greumference of the Grae -

Ar = 22X x 3813 ...

hq.nay ... ®

length of arc of the drde °

Axilx 26.193.... x X 4q.1n9Yy .. .. @
3¢0°

x - 03 (1)

(Total for Question 1 is 6 marks)
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2 The diagram shows a triangular prism ABCDEF with a horizontal base ABEF.

D

Diagram NOT
accurately drawn

12¢cm

A 10cm B

AC=BC=FD=ED=12cm AB =10cm BE = 15cm

Calculate the size of the angle between AD and the base ABEF.
Give your answer correct to 3 significant figures.

By using Pg%agsms/ Theprem : D

Juq 0 . ;

By using diagonal length length focmula :

AD = l 1274 15"
- 3a

Angle boweewn AD and bdse ABEF -
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(Total for Question 2 is 4 marks)
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3 The diagram shows a cuboid and a cylinder.

PhysicsAndMaths Tutor.com

Volume, 0f oﬂhndgri.Diagram NOT

Volume 0§ wbod = L xwxh

Kx\’lx\‘\

accurately drawn

T XM
XC

M~ A~

A

Xxcm

2xcem

12cm LeTTTT T T

The dimensions of the cuboid are xcm by 12cm by 5¢cm.
The volume of the cuboid is 270cm®

The radius of the cylinder is xcm.
The height of the cylinder is 2xcm.

(a) Work out the volume of the cylinder.
Give your answer correct to the nearest whole number.

Votume of cubojd = 12 x5 x % = 210

60 X = 270

x = 230
* 4Ssom())

Volume of zﬂl‘.nder = fox xzx 2%
- ux (#5) x204.5) ()

. 573 cm3®

3
= (l00)
* 100
(b) Change 1m®to cm® Y ;

m o m oM
_/
400
3 (100) o
b m "(% = 1000 000 ()
)" m

(Total for Question 3 is 4 marks)



2D and 3D Shapes (H) - Geometry and Measures PhysicsAndMathsTutor.com

4 ABC is an isosceles triangle in a horizontal plane.
The point T is vertically above B.

-
Diagram NOT
accurately drawn

10cm

A gcm B

14
W 9_0 °
M gcm
C

Angle ABC = 140°

AB =BC =8cm

TB =10cm

M is the midpoint of AC.

Calculate the size of the angle between MT and the horizontal plane ABC.
Give your answer correct to one decimal place.

oS J0° = MB @ o
g m 0

mg = 8 ws3Fo’

= 2.336)6 - (D

[0 Cm
+an x = 1o

27361 .. M b

T 3.6547F ..

=
(l

Mn"(?)-(,sq:}...)
= H- 3 ( ldp) (D
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(Total for Question 4 is 4 marks)
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5 The diagram shows a container for water in the shape of a prism.

30cm Diagram NOT
accurately drawn
|
. 20cm
:
1
|
' 40cm
:
+ O ] P
O
60cm 7
pr 125cm
v _/|// [
) 85cm

The rectangular base of the prism, shown shaded in the diagram, is horizontal.
The container is completely full of water.

Tuah is going to use a pump to empty the water from the container so that the volume of
water in the container decreases at a constant rate.

The pump starts to empty water from the container at 1030 and at 1200 the water level
in the container has dropped by 20cm.

Find the time at which all the water has been pumped out of the container.

86 x 125 x4 6 = 425000 (/ms (wmhw left in contoiner )

@ 20x20% 125 = 5000 um®  ( water that has been pumped out )

35000 tn® = 1-5 hour
425 000 um > x
X = 425000 x I.§ B
2
15000
= %S hours
1200 + 8.5 hours = 2030 0)

(Total for Question 5 is 4 marks)
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6 Asolid, S, is made from a hemisphere and a cylinder.

The centre of the circular face of the hemisphere and the centre of the top face of the
cylinder are at the same point.

Diagram NOT
accurately drawn

(20 - 4x)cm

The radius of the cylinder and the radius of the hemisphere are both xcm.
The height of the cylinder is (20 — 4x) cm.

. 1
The volume of S is Vcm® where V = 37

Find the maximum value of y.
Show clear algebraic working.

Volume of sPhet—e = L_': T['V‘?’ Volume of ‘f\emif‘)k@g = % e
> 3
Volume 0§ § ° 2 1tr2+ Wrth
2
= 250 4 K x> (20-4x)
E)
= 2Pt 20Tk’ - 4T’ @
>
Lg c 2qaty 20T - 4R 0,
3 P 2
| ® = l‘[{..t{-]()% + 20 K X (cancet out U)
5% (3
3 2
! = 7;«4)1 + 202
5 (2
= =10 % a0
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= _ 16 434200
>

\‘j:; _loxstO'Ll@
d

4y = —302° +120%
dn
0= -30x +120% (1)
301'1 = l20%
€A = l20%
e
x =4

Y = ~1004Y + 60 (4"

= ;J—o @ ......................................................

(Total for Question 6 is 5 marks)
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7 The diagram shows a solid prism ABCDEFGH.

28cm F _
Diagram NOT
accurately drawn
A
20
20ecm| /00 e L ___JE
M "24cm
v
A 37¢cm 45D

The trapezium ABCD, in which AD is parallel to BC, is a cross section of the prism.
The base ADEH of the prism is a horizontal plane.

ADEH and BCFG are rectangles.

The midpoint of BC is vertically above the midpoint of AD so that BA = CD.

AD =37cm GF =28cm DE =24cm
The perpendicular distance between edges AD and BC is 20cm.

(a) Work out the total surface area of the prism.

= 20-5cm @ @

Total sucface aren

1}

27 L x (33428)x20 + 2% 24 x20-5+ 28%x24 +
2

2«33 O

U

1200+ %4 + €32 + ¢Q4

(

3344 cm? (1)
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(b) Calculate the size of the angle between AF and the plane ADEH.
Give your answer correct to one decimal place.

A= J (33-45)" + (24)*
T 4oy (1)

ton 2A = 20 @
4oy ..

<A

U

(\
2
4]
| &)
(3
(V8]

Q

(Total for Question 7 is 7 marks)
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8 The diagram shows a cube ABCDEFGH with sides of length 6cm.

F 6cm G
| Diagram NOT
! accurately drawn
v T

A i B

,,6*!: ——————————————————— H
/// / V
3
D o 3 C

T is the midpoint of AB and V is the midpoint of CH

Work out the distance from T to V in a straight line through the cube.
Give your answer in the form Ja cm where a is an integer.

Find‘mg l&hgﬂ'[ Oy : \

i |3

Ov '-'i 3tf‘ 31 @ Y a3 C
- 3]2 wm O

Finding \mg’rk TV - T

O
T j '+ (3T) © 2

S,

Where 0 =5y

(Total for Question 8 is 4 marks)
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9 The diagram shows a frustum of a cone, and a sphere.

The frustum, shown shaded in the diagram, is made by removing the small cone from
the large cone.
The small cone and the large cone are similar.

A A Diagram NOT
accurately drawn

Small cone
hcm

Large cone

khcm v

The height of the small cone is hcm and the radius of the base of the small cone is »cm.
The height of the large cone is khcm and the radius of the base of the large cone is krcm.
The radius of the sphere is »cm.

The sphere is divided into two hemispheres, each of radius »cm.

Solid A is formed by joining one of the hemispheres to the frustum.
The plane face of the hemisphere coincides with the upper plane face of the frustum,
as shown in the diagram below.

Solid B is formed by joining the other hemisphere to the small cone that was removed
from the large cone.

The plane face of the hemisphere coincides with the plane face of the base of the small
cone, as shown in the diagram below.

Diagram NOT
accurately drawn
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The volume of solid A is 6 times the volume of solid B
Given that k > %/7

find an expression for h in terms of k and

Volume 0f each hW\SPhere,'- Volume, of Small Cotg, -

3 2
-‘ixi's_xrc,xr . '?nrh

_L. x Vowme of sphere -

3

. 2
—3—!‘(.(‘ @
Volume of frusiram -
Volumg Of large one - VolumMe of small Cone

_lj-xt(,x(_lcr)z;(kh - —%xﬂ.;r‘xh
- Lrth(€-1) (O
3

Volume of Solid A : Volume of Solid B -

Lo 2 (L3 2,3 A, 3
—gmrh(k i)i-?tu

. F R 3 l 3 t N 3_ s

Lotk e = 6 (ke s er) ©

> 3 3 2 3
-lg_[;_rh(_\y_—|)+%nr awr h + Yrer

)‘ftu:1
| - 2. = 2h+ yr €
3 hCk-1) + ol

h(,f-l)flr = Gh t+iar
h(E-1)-¢h = lor @
hiG -+ = lor

h o= lor

ior
k-3 ®

(Total for Question 9 is 6 marks)
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10 Asolid is made from a cone and a hemisphere.

Diagram NOT
accurately drawn

The circular plane face of the hemisphere coincides with the circular base of the cone.
The radius of the hemisphere and the radius of the circular base of the cone are both 20cm.

The curved surface area of the cone is 5807zcm?
The volume of the solid is kzcm?

Work out the exact value of k

S80 r - ft xa0x | @

- 29 (!
IERENNENO

.Y 3 LA 20"
(.z*_jxltxlo ) +(3xrcx x 21)

= s v O

. 24400 o
3

0

k= Ed#o0

(Total for Question 10 is 5 marks)
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11 The diagram shows a solid made from a cylinder and a hemisphere.
The cylinder and the hemisphere are both made from the same metal.

Diagram NOT
accurately drawn

3xcm

The plane face of the hemisphere coincides with the upper plane face of the cylinder.

The radius of the cylinder and the radius of the hemisphere are both xcm.
The height of the cylinder is 3xcm.

The total surface area of the solid is 81zcm?
The mass of the solid is 840 grams.

The following table gives the density of each of four metals.

Metal Density (g/cm®)
Aluminium 2.7
Nickel 8.9
Gold 19.3
Silver 10.5

The metal used to make the solid is one of the metals in the table.

Determine the metal used to make the solid.
Show your working clearly.

2 2
Rxt 2 x3r v Lxynx - sie O
PR 2 2
x + 6k +21(x - Slf
q/;(ZZ—_Sl)z/
4% = 8l

weq O

2=3
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A m(3)3@

2
Volume © x3 x 3(3) *}(X T

< 8t I3 - aqi0 ()

B4 Lo

99t @

(ﬂ'urmmum)
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@ GluMiyum

(Total for Question 11 is 6 marks)
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12 The diagram shows a solid triangular prism.

6cm

Diagram NOT
accurately drawn
4.8cm

7cm
3.6cm

Work out the total surface area of the triangular prism.
Give your answer correct to 3 significant figures.

(27 Lxtsx3.6) +(x6) + (32300 + (w5x7)
\
- 1rag + uat 252t 3¢ ()

g .o§

% ll%@

(Total for Question 12 is 3 marks)
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13 The diagram shows a solid cone and a solid sphere.

Diagram NOT
accurately drawn

The cone has base radius r, slant height / and perpendicular height h
The sphere has radius r

The base radius of the cone is equal to the radius of the sphere.
Given that

k x volume of the cone = volume of the sphere

show that the total surface area of the cone can be written in the form

W2(k+\/k2 +a]

k

where a is a constant to be found.

k x j "){’/"h - /%/){”f{@

kh = 4r
h=% 4
- O
],L: Wt

(3 O
A -krzm* (%)l
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(Total for Question 13 is 6 marks)
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14 Given that the surface area of a sphere is 49zcm?

find the volume of the sphere.
Give your answer correct to the nearest integer.

Lre - 4an

AL )
41

r- !_"i/‘i
" e

I
2

3 3
VoY r % ansag 0
Y3 O

(Total for Question 14 is 3 marks)



