2D and 3D Shapes (H) - Geometry and Measures

1 Here are two solids.

Cylinder
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radius 4 cm height 10 cm

N

Hemisphere

radius 6 cm

N

10 cm

«——6cm—

volume of a hemisphere = % 703

where r is the radius
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Which solid has the greater volume?
You must show your working.
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[4 marks]
2
Volume of oghndw L xl x 10
: 160 1t ﬂ‘)

Volume of a hem]SPhwq, . 3“; AT % 63 @

- 2 (ag)
7 (26

gy re O

Answer Ghnder @
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2 Circle the solid that has 7 vertices.

hexagonal
prism

hexagon-based
pyramid

pentagonal
prism
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[1 mark]

pentagon-based
pyramid
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4 cm

A box is the shape of half a cylinder on top of a cuboid.

26 cm

Work out the volume of the box.

Volume of redang\e :

bx26 £15 =

= 1560 (1)
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[4 marks]

Volume of half gflinder - ‘Ex 13 x 1 @

12615 I 2

-~
-

3939 qg o/

Total vojume

W

1560 ¥ 393q.95% .-

553q

(D
(W

Answer

9619

cm?
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4 The cross section of a prism has » sides.

Circle the expression for the number of faces of the prism.
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[1 mark]

@,

0,
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5 Here is the plan of a solid.

Circle the solid that it could be.

sphere cone hemisphere @

0,

[1 mark]
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6 A solid hemisphere has radius X.

A solid cylinder has radius 3x and height x.

Surface area of a sphere = 47tr?

where r is the radius

Work out the ratio
total surface area of the hemisphere : total surface area of the cylinder
Give your answer in its simplest form.

You must show your working.
. N [3 marks]
P R e
2

0,

surfrce areq of hemisphere !

Surface area of whnder : 2x(2a) +
s + 2 (3x)n

S8+ G - Sllnt)cl®

S-o. of hw\i(rhm’ s of wlinder = 3’ lqm,;'
S S 11

5 \;g@

Answer
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4
Volume of a sphere = gﬂr3

A bowl is a hemisphere with radius 12cm

Water is poured into the bowl
at a rate of 325cm?® per second

for 8 seconds.

Does the water fill more than 70% of the bowl?

You must show your working.

Volume of water = 325 x8 = 2600 @

volume of kem]SP\nere, = = x

2600 : ¢
)(‘00 I.. = :‘-lg ,o

3620 @

I
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[4 marks]

Yes- The uabey fills H.87, of the bowl-
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8 ABCDE is a pentagon.

14 cm

11

cm

Work out the area of the

Areq of toperiwn -

20 cm

pentagon.

n

ix(ltﬁao)ﬁ I

Is 3 o @
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Not drawn
accurately

[3 marks]

. o = 2
Area of triangle : > xl0xt = 35 ¢ ®

Toto) area -

1§F + 35 = 222 ¢m 0)

Answer

222

cm
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9 Alec makes a bowl for dog food from a solid wooden cone.

The sketches show how the bowl is made.

The cone has radius 9 cm and perpendicular height 30 cm

A smaller cone, with radius 6 cm, is removed.

Not drawn
A accurately
// \\
/ \
/ \
/ \
/ \
/ \
/ \
/ \ /’
/ \
/ \
/ \
/ \
/ \
/! y 30 cm
/ \
/ \
/ \
/ \
/ \
/ \
/ \
b oo \
<6 cm>
<«9cm—>
1 -
Volume of a cone = 3 Tr<h
where r is the radius and # is the perpendicular height
A hemisphere with radius 6 cm is then removed.
Not drawn
accurately

<6 cm>

Volume of a hemisphere = %ﬂr‘% where r is the radius
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Work out the volume of the remaining wood that forms the bowl.

| 2
Volumg 0 large cone = 3 *Mxq x30 = 8lor 0
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[5 marks]

Volume 0{ small one %Kr(,)‘ sz (-3_0?-)&5)@

%xﬂ.x%x 20 = 246 o

leume, 0{ I"e,lnu'|n'|h9 tone : 8'9 ft - JJ-H) ’t_!:\ = %o it

U

Volume of hetnigp"grg : %xl‘tx 62 = wyr @

Volume of how| : ST - luy

<42 e (1)

L2 r©

Answer

cm
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10

10 (a)

Here is a cone.

Curved surface area of a cone = Jtr/

where r is the radius and / is the slant height

Beth tries to work out the curved surface area in terms of 7t
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Curved surface area of the cone =JT x 5 x 12

= 607t cm?

What mistake has she made?

The value of L Should be 13 instead of V
0)

[1 mark]
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10 (b) Adamuses J=3 to estimate the area of the base of the cone.

Work out his estimate.

[2 marks]
F 5
Area of Hhe base of the Cone = W x(
2
=3 x5
L
= 15 an /
v/
Answer 1’5 cm?
10 (¢) Bethuses 7T=3.14 to estimate the area of the base of the cone.
Is Beth’s estimate more than or less than Adam’s estimate?
Tick a box.
More than \/ Less than
Give a reason for your answer.
[1 mark]

30 s \arger thon 3/
0
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11 Here is a right-angled triangular prism.

Velume of prism :

|
The ratio of the edgesis a:b:c:d=3:4:5:12 _jx(axb)xd

The volume of the prism is 1125 cm?®

Work out the total length of all of the edges of the prism.

[5 marks]
let length of edges is Vaiobie € 2 .
|
Volume of rn'sm i 3x3xxl4% x 12 = 1uag
3 0
3 ll(-lkx = 2150
2 - 15625 0
y A 3“5-625
z 1-5/@
a:3x26 =765 om
b= 4x26 =1lp om Total length of edges = 2(3-5)+ 2(10) 4
C: Saas: %5 om 2012 (30)
d: 12525 = 30 cm - 150 om
0
Answer |50

cm
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12 A cylinder, C, and a sphere, S, each have radius r

C has height /

Cc S

Y
S

«—r—> «—r—>

4
Volume of a sphere = 3 70

where r is the radius

12 (a) volume of C = volume of S

Work out the ratio »: &

You must show your working.
[3 marks]

2
Volume of ¢ = r h
4 3 /@

volume of § 3

"

Hr'h = A
h =%V ,
r 3
v

Answer 3 : I
0
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12 (b) A different cylinder has radius 37 and height 24.

How many times bigger is the volume of this cylinder than the volume of C?

r (3r) (2h) /@

©(4r) (ah)
_I_Ei(ltrzk)

Answer 18
/ @

[2 marks]

Y

u

“

n



