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VOLUME ARCHITECT CHALLENGE CARDS

1 % 2

Build 72 cubic units

using at least two
dimensions greater than 1.

Calculate:

9cmx4cmx 3cm.

Make two different #¥m has volume 48 cm?.
prisms with the \ sets of whole-number
same volume. dimensions.

Double th&Jength.
Predict and test what
happens to the volume.

One side is 5 cm and
the volume is 200 cm?,
Choose two missing dimensions.

e = e e e e e e e e e o e e e e e e Em e e e e = -

Use three odd dimensions.
Build, calculate and record.

- em s wm wm e em s wm tm o e m e Em e e m em w we s e e e e = o e

Use one dimension
greater than 10.
Build, calculate and explain.

Cut out the cards. Draw one after each successful round.




: |
Cut, shuffle and place face down. Turn over two cards. Keep the pair if the capacities are equivalent.
14 =™




" CAPACITY CONVERSION MATCH

[ Match each capacity with its equivalent measure. The player with the most pairs wins. ]

8250mL|| 10L | 100000

Q
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Name: Date:

CUBIC UNITS AND LAYERS

[ One cubic unitis 1 x 1 x 1. Volume counts the cubes inside a 3D object. J

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

A. COUNT OR CALCULATE

% 2. 3.
7 A " = S T
3 V S T
Z 2
3 2
4 5
Dimensions: 4 x 3 x 2 Dimensions: 5 x 2 x 3

Volume=________ cubicunits Volume=_________ cubic

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

B. THINK IN LAYERS

4. A prism has 12 cubes in each layer angl4 layet. e=____ cubic units

5. A prism has 15 cubes in each¢@yer agg 3 layef® Volume=____ cubic units

6. A prism has a volume d 5 equal layers. Cubes per layer =

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

C. REASON A

7. Compare 3 x 4 and 2 x 6 x 5. Which prism has the greater volume? Explain.

8. Sketch and label one rectangular prism with a volume of 36 cubic units.
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Name: ANSWERS Date:

CUBIC UNITS AND LAYERS

( One cubic unit is 1 x 1 x 1. Volume counts the cubes inside a 3D object. J

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

A. COUNT OR CALCULATE

N A s A Y A e

VL gy i3 ety o iy

4 5

Dimensions: 4 x 3 x 2 Dimensions: 5 x 2 x 3

Volume = 2—4 cubic units  Volume = L cubic

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

B. THINK IN LAYERS

4. A prism has 12 cubes in each layer ang 4 laye. e=__48  cubic units

5. A prism has 15 cubes in each¢ffyer agg 3 layer® Volume = __45 _ cubic units

6. A prism has a volume d 5 equal layers. Cubes per layer = _1.2_

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

C. REASON A

7. Compare3 x4 and 2 x 6 x 5. Which prism has the greater volume? Explain.

8. Sketch and label one rectangular prism with a volume of 36 cubic units.

(~ A
%
%
%
pd Volume = 36 cubic units
//
3x3x4
(& J
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Date:

Name:

RECTANGULAR PRISM VOLUME

[ V=Ixwxh Always include a cubic unit. J

L 2
A. CALCULATE THE VOLUME
1. 8cmx5cm x 3cm 2. 12mx4mx2m
3cm 2m
5cm 4m
8 cm 12m
V= V:
3. 7mm x 6 mm X 5mm 4. 9cm x 2.5cmx 4
5mm 4cm
- 6 mm 2.5cm
mm 9

B. FIND THE MISSING DIMEN

5. V=240cm? [=10cm, w, 6. V=378m? [=9m,w=7m.Find h.

C. COMPARE AN

7. Box A:15cm x 8cm x 6 cm. Box B: 12 cm x 10cm x 5 cm.
Which box has the greater volume, and by how much?

8. Design two different rectangular prisms with a volume of 480 cm?®. Label both sets of dimensions.

N r~

N = | %k H "ok >
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ANSWERS _—

Name:

RECTANGULAR PRISM VOLUME

[ V=I[xwxh Always include a cubic unit. J

L 2
A. CALCULATE THE VOLUME
1. 8cm x5cm x 3 cm 2. 12mx4mx2m
3cm 2m
5cm 4m
8 cm 12m
V= 120 cm3 V= 96 m3
3. 7mm x 6 mm x5 mm 4. 9cm x 2.5cmx 4
5 mm 4 cm
7 6 mm 2.5cm
mm 9
V= 210 mm3 vV cm3

B. FIND THE MISSING DIMEN
5. V=240cm? [=10cm, w,

_h=240+(10x

6. V=378m3 [=9m,w=7m.Find h.
—h=378+(9x7)=6m

C. COMPARE ANDRESIGN

7. Box A:15cm x 8 cm x 6 cm. Box B: 12 cm x 10cm x 5 cm.
Which box has the greater volume, and by how much?

Box A =720 cm?; Box B = 600 cm®. Box A is greater by 120 cm?.

8. Design two different rectangular prisms with a volume of 480 cm?®. Label both sets of dimensions.

6 4.
8 i ok _ 10
01T LA LA ~12
M0x8x6 i Fed sl 12 0 x4
! Both = 480 cm? =R Both = 480 cm?




Name: Date:

CAPACITY CONVERSIONS G@
O

----------------------------------------------------------------------------------------------------------

1000 mL
800
600
400
200

[ 1000 mL=1L LtomL: x1000 mLto L:+1000]

A. CONVERT
. 1.8L = mL
2. 065L = mL
3. 425L = mL
4. 2750 mL = L
5. 6000 mL = L
6. 125mL = L

B. COMPARE

Write <, > or =.
7. 24L 2350 mL

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

C. SOLVE
9. A jug holds 3

. After 750 mL is poured out, how many millilitres remain?

Answer:

10. Four bottles each hold 625 mL. What is their total capacity in litres?

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

Which operation helps you convert from mL to L? Why?




[Name: ANSWERS Date: Y

CAPACITY CONVERSIONS GO
O

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

1000 mL
800
600
400
200

{ 1000 mL=1L LtomL:x1000 mLtolL:+ 1000)

A. CONVERT

1. 18L = 1800
2. 065L = 650
3. 4.26L = 4250
4. 2750 mL = 2.75
5. 6000 mL = 6
6. 125mL = 0.125

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

B. COMPARE

Write <, > or =.
7. 24L _2 2350 mL

3.5L=3500mL; 3500 - 750 = 2750 mL

Answer: 2750 mL

10. Four bottles each hold 625 mL. What is their total capacity in litres?
4 x 625 mL = 2500 mL = 2.5 L

Answer: 2.5 L

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

Which operation helps you convert from mL to L? Why?

Divide by 1000, because 1000 mL equals 1 L.




Name: Date:

LINKING VOLUME AND CAPACITY

A. FROM DIMENSIONS TO CAPACITY

1. A containeris 10 cm x 6 cm x 4 cm. Find its volume and capacity in mL.

Answer:

K.
4 cm g = 2
b Tecm’ = 1mL 1000cm®* =1L

hlindadhatnlutls 0

|

(

2. Anaquariumis 20 cm x 10 cm x 15 cm. Find its volume in cm® and capacity in L.

5. Water rises from 320 mL 6. Water rises from 750 mL to 1.15 L.
= ——— e
mL mL mL
— 500 — 1200 —1200
— 400 — 400 —1000 —1000
— 300 = 300 Epteyl —> [SER
= - — 600 — 600
— 200 = = =
= 5 5 — 400 = 400
=l ==100 — 200 = 200
= P = (. =205,
Before After Before After
Object volume = cm® Object volume = cm?®
C. EXPLAIN

7. Choose whole-number dimensions for a rectangular container with a capacity of 1.2 L.

8. Why does the relationship 1 cm® = 1 mL make container problems easier?




Name: Date:

LINKING VOLUME AND CAPACITY

ANSWERS
- I4Cm [ Tem®=1mL 1000cm®=1L ] .D

=
O
3
@mlllllhllllhllll}llll 0

= Cech

A. FROM DIMENSIONS TO CAPACITY

1. A container is 10 cm X 6 cm x 4 cm. Find its volume and capacity in mL.

240 cm®; 240 mL

Answer:

2. Anaquariumis 20 cm x 10 cm x 15 c¢m. Find its volume in cm® and capacity in L.

3000 cm3: 3 L

3. A storage box is 25 cm x 8 cm x 5 cm. Find its volume and e

1000 cm3; 1L

Answer:
4. A container has a volume of 2750 cm?®. Wh
Answer:
B. USE DISPLACEME
5. Water rises fro to &5 mL. 6. Water rises from 750 mL to 1.15 L.
— P —  ——
mL mL mbL mL
— 400 ~ 400 —1000 — 1000
Eag| =9 [N E—800;| ————) =800
E g = — 600 — 600
= = ¥ — 400 — 400
Sl =100 = 200 = 200
2= 0L = JulS 0k =0k,
Before After Before After
Object volume = 165 cm? Object volume = 400 cm?
C. EXPLAIN

7. Choose whole-number dimensions for a rectangular container with a capacity of 1.2 L.

Example: 10 ecm x 10 ecm x 12 ecm = 1200 ecm® = 1.2 L

8. Why does the relationship 1 cm® = 1 mL make container problems easier?

Equal numerical measures let us convert directly between cubic centimetres and millilitres.




(

Name:

Date:

VOLUME AND CAPACITY PROBLEM-SOLVING

[ V=Ixwxh 1cm®=1mL 1000mL=1LJ

A storage crate measures 18 cm x 12 cm x 10 cm.
Find its volume.

Il
L8

.

A 2.75 L tank receives another 850 mL.
What is the total capacity in litres?

A shelf holds 6 boxes, each 20 cm x 8 cm§
Find the total volume of all six boxes?

A cooler measures 30 ¢
Find its capaci itres.

24 cm

Compare Design A: 24 cm x 10 cm x 8 cm

Design B and Design B: 20 cm x 12 cm x 8 cm.

12¢cm

Which has greater volume?

8cm

20 cm

Five 1.2 L bottles are poured into 750 mL cups.
How many full cups can be filled, and how much remains?

Design a rectangular container with whole-number
centimetre dimensions and a capacity of exactly 4.8 L.
Show and explain your choice.

(

Sukindi




(

Name: Date:

VOLUME AND CAPACITY PROBLEM-SOLVING

[ V=Ixwxh Tem®*=1mL 1000mL=1L]ANSWERS

A storage crate measures 18 cm x 12 cm x 10 cm.
Find its volume.

18 x 12 x [0 = 2160 cm’

e \ A 2.75 L tank receives another 850 mL.

— What is the total capacity in litres?

205 L+ D85 L = 3.60 L

A shelf holds 6 boxes, each 20 cm x 8 cm
Find the total volume of all six box

A cooler measures 30 ¢
Find its capacj itres.

Compare Design A: 24 cm x 10 cm x 8 cm

Pesign® en and Design B: 20 cm x 12 cm x 8 cm.
Which has greater volume?
8cm 8cm
24.cm 20cm A = 1920 cm?®; B = 1920 cm?®; equal volume

Five 1.2 L bottles are poured into 750 mL cups.
How many full cups can be filled, and how much remains?

5x 1.2 L=06000mL; 6000 + 750 = 8 full cups;
0 mL remains

Design a rectangular container with whole-number
centimetre dimensions and a capacity of exactly 4.8 L.
Show and explain your choice.

Example: 20 cm x 20 cm x |2 cm =
4800 cm® = 4.8 L.

f(
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SUSTAINABLE SCIENCE LAB STORAGE CHALLENGE

Assessment — Page 1 of 2

Name: Date:

[ Show all working. Include correct units. ]

A sustainable science lab needs spill-safe rectangular containers for liquids and samples.

Design A: 25cm x 12 cm x 8 cm Design B: 20 cm x 15cm x 9cm

! I

{ t

i 8cm ! 9cm
I

R | ey T

25 cm 20 cm

1. Calculate the volume of Design A in cm?® and its capacity in litres.

2. Calculate the volume of Design B in cm?® and itg c&aci litr

3. Compare the designs. d by how much?

4. The lab needs a container that holds at least 2.5 L. Which design meets the requirement?
Justify your answer.

5. A measuring cylinder rises from 600 mL to 925 mL when a sample is added.
Find the sample’s volume in cm?.

Before After

mL mL

— 1000 — 1000
E— 800 i— 800
z— 600 I:> -;z— 600
i— 400 i— 400
= 200 = 200
= 7 =




| SUSTAINABLE SCIENCE LAB STORAGE CHALLENGE
Assessment — Page1of2 ANSWERS

[ Show all working. Include correct units. ]

A sustainable science lab needs spill-safe rectangular containers for liquids and samples.

Design A: 25cm x 12 cm x 8 cm Design B: 20 cm x 15cm x 9 cm
: !
i 8cm E 9cm
W ' | g e
< > 4/12'cm ; > A/157cm
25¢cm 20 cm

1. Calculate the volume of Design A in cm?® and its capacity in litres.

25 x 12 x 8 = 2400 cm® = 2400 mL = 2.4 L

2. Calculate the volume of Design B in cm® and i

20 x 15 x 9 = 2700 cm?

3. Compare the designs. d by how much?

Design B hol

4. The lab needs a container that holds at least 2.5 L. Which design meets the requirement?
Justify your answer.

Design B; 2.7 L 2 2.5 L. Design A is only 2.4 L.

5. A measuring cylinder rises from 600 mL to 925 mL when a sample is added.
Find the sample’s volume in cm?3.

Before After

3
=~

mL 925 - 600 = 325 ml;

— 1000 — 1000

|

IIIIIIIIII
©
o
)

!

= 500 therefore the sample’s

volume is 325 cm?.

D
o o
o O

N
o
o
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el
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o
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SUSTAINABLE SCIENCE LAB STORAGE CHALLENGE
Assessment — Page 2 of 2
Name: Date:

6. The lab must store 12 identical sample jars.

Each jar holds 350 mL. =
Find the total capacity in millilitres and litres.

[
[

J({
J([{

(I
0

—
== ==
=

{
{
{

7. The available tanks hold 4.2 L and 5 L.
Which is the most efficient choice for the 12 jars? Explain.

8. Design a rectangular storage container with whole- r metregimensions
and a capacity of exactly 6 L.
Label a clear rectangular-prism sketch and spow all Werkin

Show all working.

=

. J

9. Explain the difference between volume and capacity, and explain why 1 cm® = 1 mL is useful.

Volume Capacity

. J

10. Reflection: tick one statement —

| can calculate volume confidently.

| can convert capacity units confidently.

| need more practice with both.




SUSTAINABLE SCIENCE LAB STORAGE CHALLENGE ANSWERS\

Assessment — Page 2 of 2

Name: Date:

6. The lab must store 12 identical sample jars.

Each jar holds 350 mL.
Find the total capacity in millilitres and litres.

e —— < P P p— fr——

12 X 350 mL = 4200 mL = 4.2 L g@gg

¢ R 7 T Gr—— e p—

7. The available tanks hold 4.2 L and 5 L.
Which is the most efficient choice for the 12 jars? Explain.

Choose 4.2 L. Tt holds the jars exactly, while 5 L leav .8 unused.

8. Design a rectangular storage container with whole- r metregimensions
and a capacity of exactly 6 L.
Label a clear rectangular-prism sketch and spow all Workin

Show all working.
25 x 20 x 12 = 6000 cm? =
6000 mL = 6 L

55 J

9. Explain the difference between volume and capacity, and explain why 1 cm?® =1 mL is useful.

| Volume Capacity ]
The three-dimensional space an How much a container can hold,
object occupies, measured in measured in mL or L.
cubic units.

Because 1 cm® = 1 ml, cubic volume converts directly to liquid capacity.

10. Reflection: tick one statement — Student self-assessment — accept any honest choice.

| can calculate volume confidently.

| can convert capacity units confidently.

| need more practice with both.
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ontainer can hold.

asured in mL or L.

— (D




Cubic Units

) 4

A cubic unit is o culke with Souolgge [engths.

1 cm?3is o c@e megBuring x1cmx1cm.
We co @ om e the space inside a 3D object.

@

— (D




Build in Laye

) 4

S INN@Ich

A prism has 4 cubes in each row, 3 r er and 2 layers.

2 cubes e layer

culgs altogether

VollUme = 24 cm?

— (D




The Volume FoE

) 4

length x wigh?t gives t of one layer.

Ight counts all the layers.

clbic unit with your answer.

— (D




O

-,
Worked Examfle

) 4

X\

"\

A rectongular prism meosurcl 8 cr\




Your Tur

A storage box m

te its volume.

stitution and cubic unit.







S, buckets and tanks

It to the size and context.

—— (D




— (D




345L=3L +W45Y

45L =3450 mL

— (D




heck that your answer is sensible.

— (D







X\

10

p—
The Key Conne

"\

) 4

=1

]. 3
sideg®lume of50 cm?3 can hold 750 mL.
00 Q= 1000mL =11

— (D

A container with a
S, ‘
&




O

p—
Container Exas

) 4

X\

Dle

"\

X

A container measures 12 Mm¥a8 cm.




O
Measure by Displg€e

) 4

Water begins at 425 mL arfl rise




O

-'. @ x\\x
Aquarium AppligQtic

) 4

"\

Inside dimensions: 40 C 258 x 0 cm




) 4

e es C@¥IC units.

onge’its volume.




Review ChadlleMge

1. Find the volume and capacity of a co 5¢cm x 8 cm X

2. A tank holds 3.2 L. Lisre ed, how much remains in

er 65

|itgs?

step and check your units.

— (D
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O
Question | — Trues

@t mL.
\
_

— (D




Answer

UE

f ce corresponds to one millilitre of
acity.

One cubic centimet
O ‘
', ~

O

— (D




O X W
Question 2 — Multipie Ace

) 4

What is the volume of 1ISM S@INg 6 cm x4 cmx3cm?

.72cm3®  D. 144 cm?







O N

Question 3 — ShorjAn

) 4

C&vert 245 L to 1itres.
) 4
&

— (D

"\




Answer

QL
1y lighs by 1000.

§ C — Sy
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Question 4 — Multipie Ace

Which unit is bes he y of a drink bottle?




Answer

M&actu of a drink bottle.

(D




X\

AN

p—
Question S — Shor

"\

) 4

A containergffeasures Xx8cmx5cm.

Find its vo nd cgpacity in millilitres.
oL € 2

— &.C —— (D




Answer

V X 8 X cm?’
city z 480 mL
) 4
d

— (D
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Question 6 — Trueg£

) 4

Rotating o rw@sm onges its volume.
\ 4
C

— (D
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Question 7 — Multipfe e

) 4

Water rises from 310 mLt MLWwhen @ object is added.

W S the.obje lume?
A. 2 B. C.895cm?* D.275m3

— (D

A\ 4
C




Answer

585 Q@Ject s volume is 275 cm?.
O

(D
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Question 8 — Shor

"\

) 4

gensions ectangular prism with o

e of 360 cm?.

Give whole-number
S, ‘
!
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Question 9 — Multipt€ e

) 4

X

Design A: 8 cm x 5
4

m

— (D
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Question |10 — Shor

) 4

A tank contai 4 L. An 50 mL is added.
tal

What | pacity in litres?
L €< 2

— &.C —— (D
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