. vy
oY ewdniul space a three-dimensional (3-D) object occupies., 232

Temiy,
m block
NOTE:
height =
:‘::;]D object can be measured To measure volume, we use Bloht=1cm E@
ree directions, such as ic centimetres (cm®): a*
length, width ang height. ENRIC: (W] gy,
Width = 1 om G
Exampie: This object, made of centimetre cubes, has a VO'“”"? of
four cubes — or 4 cubic centimetres (written as 4 cm®):
TEACHER: Use centicubes or other materials to construct the models on this page.
1. Using “centicubes” as your unit of measurement, write the volume of each Object: B
a) b) C)
[ Vol e=
Volume = cubes ume ——— Cubeg
Volume = cubes
d) e) f)
N
L Volume=____ cubes
Volume = cubes Volume = _ Cubes
2. Given a structure made of cubes, BERE Th
; > ——— The numbers tg) You hoy
YOU can draw a top view as shown: many cubes are stagkeq
1 in each position,
For each figure below, fill in the missing numbers in the top view:
a) b) L
c) d)
—
e) f)
€l jumpmoth
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A Structure maut‘:} Ul WURsu s sni v S U A LS WU VIRV, 3 2 1
me of the structure?
s the volu ~ 2:( 4.8

3. .
What '

s picture shows the top view of a cube. Fill in the missing numbers:
4 e volume of the cube? .

what 8 I gl
EmEMBER: A cube is as high as it is wide and long. —
R
wer the following questions in your notebook.
ANS _
5 On grid paper. draw a top view for each of the following structures (use cubes to help):
| b) THl c d
a) 1: ) ) —
e) RS [ 9) h o

Using centicubes, build two different shapes that have the volume of exactly 10 cubic centimetres.
Draw a top view of each of your shapes.

7. How many different rectangular prisms can you build with 8 cubes?
Draw a top view for each of your shapes.

8. Given a structure made with cubes, you can draw a front, top and side view as shown:

top
front view: top view: side view:

| «— side
front —— i

Draw a front, top and side view for the following structures:
HINT: Use cubes to help you.

2) b) ) d)




—>% (€ number of blocks in the shaded column to write an addition statement and g multip”Cati A
statement for each area; on 3

a) _3_+_3_+i+i+= 12 b) —+——+—-+-‘+ =
— - \
1 3 x 4= 12 —
c) _t_+_ + + + + =
— x =
2. How many 1 cm? blocks are in each shaded row?
NOTE: Blocks are not shown to scale.
a) b) d)
___ blocks _ blocks — blocks

3. a) Write an addition statemeht for the volume of the shape:

+ + + = cm

b) Based on your answer in part a), write a multiplication statement for the same volume:

x = c;rna

4. N ‘ a) How many blocks are shaded?

b) Write an addition statement for the volume:

+ + + = cm?®

c) Write a multiplication statement for the same volume: 5<4; = o

5. Write an addition or multiplication statement for each volume:

3 i

x 3 = cm
b)
g _ 3 - .
* N em Pa
c) ‘ ST
; 3 i
: - + + + + = cmy
: x = cm?®
1 % jump math
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_ME8_33; Volume of Rec

-~ umber of 1 cm® blocks that

10.

",

12,

(Continued)

(Introduction)

Wiite @ multiplication statement fo, the tota yo
0

Ume of
a of t ,
re shadeq: he rectangyiar Prism by first counting the

) 3times
a

2 Cl'l'\3 X 3 b) i
3 — = 3 blocks in number
2 cbm o -—-El_. cm each row of rows
cubes P
2em®x 3 x =12 cm?®
c)
2 Cm3 X 3 X - Cm3 d) <
Wi > 2em’x3x__ = cm’
‘mﬂ}"
e) f
3 )
= G X B —=__om’ - 3cmd x 3 x = cm’
3 cm3 x 3 "’;

Find the surface area of the left-most layer:
a) b) c)

surface area: surface area: surface area”

= cmx cm = em®* =__ _ecmx__cm=__em® =_ emx  cm=  cm?

For each prism in Question 7, find the volume of the left-most layer of blocks:

a) cm? b) cm? c) cm?

For each prism in Question 7, compare the surface area and the volume of the left-most layer.
Are the numbers the same or different?

' Each edge in a 1 cm® block is 1 cm long:
- ~layer
a) b)

ber of layers = number of layers =
num =

length of side = length of side =
ength o =

i i ber of layers.
Compare the length of each prism in Question 10 with the numbe y
Ars the numibers the samie or different R =

3 cubes is: (number of layers in prism) x

. cm _
The volume of a right rectangular prism made of oxplain why this formula gives .

ok,
(number of cubes in each layer)- In you;tl'ifzt(‘:: ?)f prism).
3 (length of prism) x (surface area of le

L1
U rtrywg PoTENTIAL

m page 235
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T vy wwULIUNY LIS HUITIDET OT T cm” blocks:

a) b) c)

d)
2cm’ %3
3
cenrE 8 2em®*x3x 2em®x3x 2cm®x3x
= 6 Cm3 = Cm3 - Cm3 e Cmé
3. a) Look at each rectangular prism from Question 2. Complete the following chart:
Shape Surface area of top Height ' Volume
A
B
Cc
D
b) Say how to calculate the volume of a rectangular prism from the surface area of the top layer
and the height of the prism: '
{ /
4. Arectangular prism has length /, width w and height h: “_'/' ! b, Ih -
| - .
a) Write a formula for the surface area of the top (using / and w):
b) Write a formula for the volume of the prism (using /, w and h) :
A5 @ jumpmath
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5. complete the following statements by using the words length, width and height:
In a right-rectangular prism...

a) ... the surface area of the top x height = volume

b) ... the surface area of the right side x = volume
¢) ... the surface area of the bottom x = volume ,
d) ... the surface area of the back x - volume . height
e) ...the surface area of the left side x = volume /’)""—"" ”-wldth
'f) ... the surface area of the front x = volume legith
g) ... the surface area of the top = x
h) ... from a)and g), the volume is: x x
6. Find the volume of each right rectangular prism. Include the units in your answer:
a) 10 cm® b) c) d)
4}-— 10 cm? 3cm
7cm / o e 8 am = 4 cm

Answer the following questions in your notebook.
7. Write one possible set of lengths, widths and heights for a rectangular prism with volume.
a) 12 cm? b) 8cm® c) 18m’

8. The area of the base of a right rectangle prism is 8 cm?and its volume is 32 cm®. What is its height?

9. Find the length and width of all rectangles with perimeter twelve (and sides with lengths that are
whole numbers). Which rectangle has the least area?

10. The volume of a rectangular prism is 24 cm?®and its height is 2 cm. What can be the dimensions of
the base of the prism?

11. Find 3 possible lengths, widths and heights in a rectangular prism with volume 24 cm®. Which one
would require the least amount of material to construct?

12. The picture shows the top view of a rectangular prism made of cm®: 5133
a) Whatis its surface area in cm??
b) What is its volume in cm*?

 13. a) Write a rule that tells you how to calculate the surface area of

the figures from the figure number (each cube has length, |
width and height 1 cm) (7 |

b) Use your rule to predict the surface area of the 20" figure. Figure1 Figure2  Figure3

6 @@ jump math I E |
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MES8-35: Volume of Rectangular Prisms 96 23
. ; n below:
1. Find the volumes of the rectangular prisms from the top views show
— c)|2]2|2]|2
a) | 5|55 b) [3]3 2
== 212 2|2
55|65 313 2
Width: Width: Wldtr; -
Length: ' Length: Ler_'gh ’
Height: Height: Height:
Volume = Volume=___ Volume = _—
2. Find the volume of each box with the indicated dimensions (assume all units are in mefres):
HINT: V=HxLxW
) Width: b} — | Widthe .
Length: Length:
2 Height: 2 Height:
5 2 " Volume = : 3 2 Volume =
e Width: d) Width:
1 Length: Length:
ight: Height:
y > Height: § g
Volume = Volume =
2
2
3. Find all the possible lengths, widths and heights for a box with the given volume so that the
measurements are in whole numbers:
HINT: There are 6 possibilities for part b).
a) Volume = 3 cm’ b) Volume =4 cm®
Height Width Length Height Width Length

4. In your notebook, draw the top view of a rectangular prism with the given dimensions. Then calculate
the volume: :

a) Width 3cm; Length4cm; Height5em  b) Width 4 cm; Height4 cm; Length 19.6m

% jump math
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| What fraction of the volume of each rectangular prism (r.p.) below is the volume of the
| triangular prism (t.p.)?

L b) What would you divide the volume of each rectanglular prism to find the volume of the t.p.?
~ ©) Fillinthe blanks:
“
| :
| i) 4 i L e i : e
/;::-’.’.fr . ) il i) P
L p rd 1| & ﬁ
_ 4 length 22
1 ’!ff‘ eng 2 ';f" 7 8
2 Pl
5
volume of r.p. = volume of r.p. = volume of r.p. =

]
1]
|l

volume of t.p.

volume of t.p. volume of t.p.

3. Recall that the area of a triangle is: % x base x height or (base x height) =2

a) Look at the triangular prisms in Question 2 ¢). Calculate the area of each triangular base:

) /l1 i /‘2 iii)/l1
. — | : |

8
Area of Area of _ Area of
triangular triangular triangular
base = base = base =

(rata Lol I g Hol et bt o 2 s Tkl e o b St g R RN S Tn s e P A s R SR

b) Multibly the area of each triangular base by the length of the prism:

ot kNl S RV Yol T i st IR i e e i v Rt o
e R e D = e

x X X

t deti b i

. '7 _' Area of base Length Area of base Length Area of base Length

c) Compare the numbers you calculated in Question 3 b) i), i), iii) with the volumes of the r.t.p. you
-~ calculated in Question 2 c) i), i), iii).
‘What do you notice?

| @5 jump moth
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ME8-36: Volume of Triangular Prisms (continued)

4. You can divide any triangle into two right triangles.

What fraction of the area of the rectangle is the triangle?

HINT: Divide the rectangle into 2 smaller rectangles that contain the right triangles. What fraction, of

each smaller rectangle is the right triangle?

What fraction of the r.p. is the t.p.?
HINT: You can divide the r.p. into two smaller t.p.

6. Find the volume of each r.p., then the volume of t.p.:

a) P A b)
30 S
2 ",' 4 1
2
fraction shaded fraction shaded
volume of r.p. volume of r.p.
volume of t.p. volume of t.p.
c) : N d) : /‘“\
AN 5| /i N
3 ',' 6 i /A
4 8
fraction shaded fraction shaded
volume of r.p. volume of r.p.
volume of t.p. volume of t.p.
BONUS:

7. Find the surface area of the figure in Question 6 a).

the are

4@ jum math
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4. [Each or tne smail cupes in Figure 1 has sides

1 cm and volume 1 cm® (not drawn to scale). = ie
. a) How many 1 cm®cubes cover the front layer ’/:’:
: ]
of the large cube? :/:’
A
E b) How many 1 cm®cubes fit into the large cube? /:/:
§ . ’/:/
/1
5
c) Whatis the volume of the large cube in cm3? ! dm< /:/:
:/i:/
<
- d) How long are the sides of the large square f
in dm? : JS\
3. . 3 ?(ri—m_ ¢1 em
e) Adm’is times larger than a cm®. @,
> 21
L h T 1¢cm o
~ Answer the following questions in your notebook.
2 " Follow the steps in part a) to answer each question:
" a) Change 27 000 cm® to dm?. b) Change 370 cm® to dm”.
The new units are 1000 times bigger. c) Change 29 dm® to cm®.
. 7t 5o divide by 1000, ' d) Change .53 dm’to cm®.
s 3 _ 3
; So 27 000 ¢m” = 27 dm e) Change 1.4 cm® to dm”.
3. Kensays 1m®= 10 dm x 10 dm x 10 dm.
. 8010 x 10 x 10 = 1000 dm° will fitinto 1 m®. .
ft'i‘: .. "Use Ken’s reasoning to fill in the blanks below: im = P
; .‘ = 1m AZ' 10 dm
10 dm
a) : b) c)
s :
F 1 ma - _.CmI 1 dm3 - _CmI 1 km3 = _ mI
E i I (-——)‘_Z___cm <__“>‘2'_cm (_)‘2'__m
E;: } l‘ cm ____cm __m
i imd= x x cm’ 1dm?®= x x cm® | 1km’= x x m®
s i 7
P’z . = cm® = om’ g .. |
E ' m® a}e' times larger than cm” dm® are _ times larger than em® | km® are times larger than m®
;;_
4. Change the following units. Parts k) to p) are challenging:
a) 2m®todm’ b) 40000dm°tom® c¢) 52cm’todm®  d) 7dm’tocm?
e) 72365dm*tom® ) 2342cm’tom’ g) 8cm’todm?® h) 3.7 dm*to cm?®
) 2400cm®tom®  j) .000001m’tocm® k) 4km?’tom’ [) 2736254 m®to km®
m) 52dm*tomm®  n) 3.85m’tomm’ o) .02m’tomm’  p) 174 mm®to m®

@éﬁ; jurﬁp math

. MULTIFLYINOG POTENTIALL




