Unit 1 - Square Roots and Surface Area Grade 9 Mathematics

tion 1.2 - Sur; r jects rom Ri

Rectangular Prisms
Investigation

Assume each face of a linking cube has 1 unit2.

What is the surface area of 1 cube? Now link 2 cubes together and determine the
surface area. Continue to do so, linking each additional cube to the end creating a

“train”.

Fill in the chart below.
Number of Cubes Surface Area (square units)
1 bfaces = 1x b = (o onit™
2 lo fees = Ix 1D = 10 pne?
3 Y pales = Ix Y= 1Y ont-2
; 1§ faces = Ix 8= 1§ yat
5 22 puo = lx 22= 22 OxFe

What happens to the surface area each time you add a cube? Why do you think it
changes this way?

) L. This
1S ecadse of What e call Phe "Ouszapg’j/
%6 P}ac,e,o L) here, Yhe cebeS come -7%2%6}, i
Lhepe Fhose MTovcking ! 6/4*666 Cancel cach OMHee.

AT inceeases b:j Y and. ot

In each Overlap | 2 fAck cancel Gach other |
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Unit 1 - Square Roots and Surface Area Grade 9 Mathematics

Here is an object made from 4 cubes. What is the surface area? How did you
determine the surface area?

b OVN} 2 Methods : @i’d—z
@‘W’( T ” (’/ubas: Y

o Method, | “Views Towl gaces > 4x6 =24
FPO'\T :J 3 DVCLLIPS = .3 - =
Reck T B Overlogpeot  (ALLO= 2x2 =@
L 3 oy 4 Aieas = Tow!l  _ Ov@r/qo}am[
Borfors _rqy 4 faes j@r,es
Lyt 1 2

1B on? E 1B emz

We could easily find the surface area by finding the total surface area of each
block, adding them together and then subtracting the _() Vekl an e 1

Find the surface area of the object below:

2 Method [

ﬁorﬂ'

Back 11
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W\o{’ " e,\o{’

F;"f o 4
Duerlep Y J >
UI«};ZJ\) oA

laér 3

22 em?
Methoo 2

CUIO-U: 5
W Fau,b © 5%(0530
Owk\a.yaé-' Y

O\/.e:claﬁuo(, fob%-—‘fxfb s F Tored  ovorepgect 30 -2 -
Fotol areow - Tews fawﬁm 22 imQ_/
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Unit 1 - Square Roots and Surface Area Grade 9 Mathematics

ur re Sau Rect ular Pri

To find the surface area of any prism, we need to individually find the area of all
surfaces and add them together. In the case of a rectangular prism, all the faces are
rectangles so we use the same formula for all six rectangles.

bAsz x }\e]g)}\'r

Formula for the Area of a Rectangle:

Example 1: A
cm
Front/Back: (Because, W\j are ej_ua.[)
Arac~ bx }\. 6 cm
x UO cm\ x (_g cm) 10 cm
< &O C/YY\:L/
BuoT FrRoiT = bacdk So —~V N 5
cyn = = 160 2
OO emzx 2 < s
Top/Bottom: (&2caciue %C:j are eg,:.mi)
/4)@‘1_/ - x R
= (l0emYx (6 em) Y M A
= 60 om?® 2
Bor *7‘0'0: Scllor S0\  sgaidon S B.Ac= 84‘6 cm
(¢0 sem?> < 120 em QJ, A
Side/Side:

= b em x Bem
= Y& em®
Bur Right= leé-r Sides | SO AR
(48 x 2 Yem™ e Folm®™
Total Surface Area:

Som of meeas o Ml sides = 160 + )20 +9b = 336 2
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Unit 1 - Square Roots and Surface Area Grade 9 Mathematics

Try these: A2 0n
erace. Queea = ea g D
e Top/ Bitom For/Lak,

4 ARea
;"3&5«’\? ’/’ ;{5-}’

5cm

= b emZ+ B0 v+ o om™

= 23b e f‘
Wi@ !ﬁiﬁ [ SIS e S S R- gtﬁ..r / WT

" 1
o % y of
A froft = b AW £ ¥/
= \2- i_,:?;ﬁ"i ;{ 5 “n k a:': !"3 é-‘ﬁ‘:: :q' 5m
/’\.
: <7 £6 & R . G o B
:  HE am® = 50 em~ 80 em
5 e T higine S BY  fSronte Badd o B poirsler, so
Bust W T YRS, o i S g S5 WE SN F =550
S o . £ e r L
< N Y e & g W e A ,~'2.J
[UBw2.) 2 (U8 w2.) ami ™ (e 23 5 4 Cw
(4e J T
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Unit 1 - Square Roots and Surface Area Grade 9 Mathematics

To find the surface area of a composite object, imagine dipping the object in paint.
What happens when you separate the blocks below once they have been painted? -
You will have an area on each block that is not painted because it was touching the
other block. This unpainted part is called the overlap.

To find the surface area, we calculate the area of all the faces covered in paint. The
overlap is not painted, so it is not part of the surface area; thus we find the total
surface area of each block, add them together and subtract the overlap from the

total at the end.

Example 1:

i First calculate the surface area of the larger prism.

0
Front/Back: ]la
. 10 m

(bx}\)xfb"— (Jox6) % 2
b sw 2= |20 m‘z’

——
—

0
Top/Bottom lj 5

(bxh\x 2 = (lox5) =2
= 50x 72 = 0O M2 4m

Side/Side: gé
Bxh)wo - (S5xt)p2 - 30x2= 6O m2

Total Surface Area: "YVW
280 n®

Feonr/baci. + Top)bson~ + Side/ Side = 120 +100+60 =
Page |15
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Unit 1 - Square Roots and Surface Area Grade 9 Mathematics

10 m
2. Second, calculate the surface area of the smaller prism.
Front/Back: -
/4(,@0,31"' = bx )"\
:@ X 2) mZ = & m% PR/
i 2m % m
/dfnm‘r/bccb S 2 X8 mAs 6 m™ | 2
I - { 2m -
Top/Bottom lﬂ\) Sma ‘e‘gm
/4' T°P = b" }3 VDEA
M2 m* - Bm™ e, -
'AW/EO'DIBM &0 D e B mw-' lo m* Apea_/
S 40 m*
- Smallep. = m
Side/Side: v B
- (2 w 2. mZ = 5 ma’/w\
: » p 2 o
/4 &&/SIOCL 13 ,2 b "{ m Z _Af-’/ .
Total Surface Area: @@ . b
ToTal Surface. ARec. : Som y a (| arezs @dYFQ%‘\Q’\i%f W‘)
T e %+ jb 8B ;54D ™ 9)
bt e 10 m
A/ .
3. Now calculate the overlap.
4m
= (42 2 4 o ;
(2] N ‘the dJen!a}O.IS
= 8 md a ﬂ%aané’e w

b=Ym /7 = Zom
Total Surface Area of the Composite Figure:

A0 Ll S L -&x3>ﬁ\q)= 304 m#%

SArea of Large Object + SArc, of Small Object - 2 x Overlap
O ) e
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Unit 1 - Square Roots and Surface Area Grade 9 Mathematics

The Wer% is' : ﬁﬂ”& made & 2 PrRisMS

1 2)

Answer:

To

% ?"isd\\ Uniig?

2 2
Area. OF feism |
'P&SM s Cu—bxz,! 4 feoibace = Ax (2x6) = 2x 12 = 24 vamy®

! Awp/bomm 2 A x (2v2)= 2xHY = A m\.u.“rs‘:
/4200(, ‘96 wbe - (,A;:ZZ/S ) x ,42;5}17"//957' s 25 (2%@) e 2x /2 = 24 vni¥s

.5.6 VMTS—'?",
= GOY")) % (P Azaa./ ot PﬂiSm .
= (‘-l i Lf)x b Afmnv’/b‘&b- 2#(-3x9)=.2x8=-'(;0"*::j
4 B x Y= v
= q(o UI\TTSQ) Avbp/bo'ﬁ‘om e Do 3wzl A o
e A Bight/ [gT = 2 x (2%u) = 2% B = e
0 vni
& G
[ P‘EQSM 17 ey /@&m‘jul«.ﬁ FRJSM Wr__@ (A cudoe) ]
FreonT < back_ A ol b = (.7'*2)"6“(0?(/0'“’5,
Top = bettom oy 2
kP Queglap 1 » 5. feenge ]
14(@/11-/1:«.«, slbehy wds e, A= q*zﬁ%lﬁ;
i) ¥z = H_guyg™ | Quelapz > A SEEC T 5‘;
7 bxh) % 2 oy Som oy all _ Sum
S E’sz = (500 440 +2'4) ~ (tex2) + (‘/x’l))
Aegestgr = (bxh)x 2 TN | 12 dlbstB) oy 0~ 24

(Ye)) w2 = =2 » 801«'.'5} TW
A 2 P i s T
Koo Y -

* Sh e 16 Units %=

OV€2/4€-9 bxA = Yy />4 onits® = S o
Ra%
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