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Ye a r Ove rvie w: 

Earning and Spending 

Money 
Home Travel and Transportation Recreation and Wellness  

1. Budget 

2. Personal Banking 

3. Interest 

4. Consumer Credit 

5. Major Purchases 

6. Scale Drawings & 

Ratios 

7. Area & Volume 

8. Angles 

9. Triangles 

10. Slope & Elevation 

11. Travel Project 12. Puzzles & Games 

13. Understanding 

Statistics 

14. Budgeting Recreation 

Topic  O ve rvie w 

The re  is a  lo t o f ma the ma tic s tha t c a n he lp  yo u und e rsta nd , d e sig n, a nd  c re a te  

thing s a t ho me . Sc a le  d ra wing s he lp  yo u to  d e sig n d e c ks a nd  b uild ing s, o r re a d  

a rc hite c tura l d ra wing s. Ra tio s no t o nly he lp  yo u to  inte rp re t sc a le  d ra wing s, yo u 

a lso  se e  the m in TVs a nd  c o mp ute r mo nito rs. This se c tio n o f the  ho me  unit is 

d e sig ne d  to  he lp  yo u und e rsta nd  a nd  c re a te  sc a le  d ra wing  a nd  und e rsta nd  

the  ra tio s a ro und  yo u. 

 

 

Outc ome s 

Ove rla p p ing  Outc o me s in Sc a le  Dra wing s a nd  Ra tio s 

M21.1 Exte nd  a nd  a p p ly und e rsta nd ing  o f the  p re se rva tio n o f e q ua lity b y so lving  

p ro b le ms tha t invo lve  the  ma nip ula tio n a nd  a p p lic a tio n o f fo rmula e  within 

ho me , mo ne y, re c re a tio n, a nd  tra ve l the me s. 

The me  Sp e c ific  Outc o me s 

M21.7 De mo nstra te  a nd  e xte nd  und e rsta nd ing  o f simila rity a nd  p ro p o rtio na l 

re a so ning  re la te d  to  sc a le  fa c to rs, sc a le  d ra wing , sc a le  mo d e ls, surfa c e  a re a , 

a nd  vo lume . 
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Formula s  

 

Surfa c e  Are a  

Sha p e , Te rms Fo rmula  fo r AREA  Exa mple  

Re c ta ng le  

 

Le ng th (L) = lo ng  sid e  

Wid th (W) = sho rt sid e  

A = L x W 
 

 

A = (4c m)(9c m) 

A = 36 c m2 

 

Circ le  

 

Ra d ius (r) = d ista nc e  

fro m c e nte r to  e d g e  

Pi (π) = ratio of 
c irc umfe re nc e  to  

d ia me te r, 3.14 

A = πr2 

 

 

 

 

 

 

 

 

A = π(12in)2 

A = 452 in2 

Tria ng le  

 

Ba se  (b ) = b o tto m 

He ig ht (h) = d ista nc e  

fro m p o int to  o p p o site  

sid e  (b a se ), a t 90° 

A = (b  x h) ÷ 2 

 

 

 

 

 

 

 

A = (8c m x 5c m) ÷ 2 

A = 20 c m2 
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Volume  

Sha p e  Ima g e  Are a  o f the  Ba se  
Vo lume  

fo rmula  

Re c ta ng ula r 

Prism 

 

Are a  = Le ng th x 

Wid th 

A = LW 

V = LWH 

Tria ng ula r 

Prism 

 

Are a  = ½(b a se  x 

he ig ht) 

A = ½ b h 

V = ½ b hH 

Cylind e r 

 

Are a  = p i x (ra d ius)2 

Area = r2 
V = r2H 

Are a , Surfa c e  Are a , a nd Volume  

Yo u o fte n ne e d  to  c a lc ula te  a re a s a nd  vo lume s whe n yo u a re  b uild ing , 

p a inting , o r d e sig ning  ro o ms in yo ur ho me . The se  c a lc ula tio ns le t yo u b uy the  

rig ht a mo unt o f ma te ria ls. Are a  is the  a mo unt o f sp a c e  tha t a  fla t o b je c t ta ke s 

up , while  the  surfa c e  a re a  is the  a re a  o f a ll o f a n o b je c t’ s sid e s. The  vo lume  o f 

a n o b je c t is ho w muc h sp a c e  a  3 Dime nsio na l o b je c t ta ke s up . 

Che c k Yo ur Skills 

Sho w a ll yo ur wo rk o r e xp la in ho w yo u g o t yo ur a nswe rs.  

1. Simplify the  fo llo wing  e xp re ssio ns; 

a . 
12 + 

34 
b . 4 + 6 ÷ 3 

c . −2 − 2 × 3 

He ig ht 

H
e

ig
h

t 
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d . ((2 + 1)(3))2 
2. So lve  the  fo llo wing  fo r x; 

a . 2x = 20 

b . 2x + 4 = 20 

c . 2(2x + 4) = 20 

d . 
3𝑥𝑥−84 = 1 

7.1 Are a  

Are a  is the  a mo unt o f sp a c e  a  2-d ime nsio na l (fla t) o b je c t ta ke s up . It is 

me a sure d  in units2, suc h a s ft2 o r m2. Are a  is use ful whe n fig uring  o ut ho w muc h  

• flo o ring  is ne e d e d  in a  ho use , 

• wo o d  is ne e d e d  to  c o ve r a  d e c k, o r 

• p a int is ne e d e d  fo r a  wa ll. 

Be lo w a re  fo rmula e  fo r the  thre e  b a sic  sha p e s we  will wo rk with. The se  c a n a lso  

b e  use d to  fig ure  o ut the  a re a  o f o the r sha p e s. 

Sha p e , Te rms Fo rmula  fo r AREA  Exa mple  
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Re c ta ng le  

 

Le ng th (L) = lo ng  sid e  

Wid th (W) = sho rt sid e  

A = L x W 
 

 

A = (4c m)(9c m) 

A = 36 c m2 

 

Circ le  

 

Ra d ius (r) = d ista nc e  

fro m c e nte r to  e d g e  

Pi (π) = ratio of 
c irc umfe re nc e  to  

d ia me te r, 3.14 

A = πr2 

 

 

 

 

 

 

 

 

A = π(12in)2 

A = 452 in2 

Tria ng le  

 

Ba se  (b ) = b o tto m 

He ig ht (h) = d ista nc e  

fro m p o int to  o p p o site  

sid e  (b a se ), a t 90° 

A = (b  x h) ÷ 2 

 

 

 

 

 

 

 

A = (8c m x 5c m) ÷ 2 

A = 20 c m2 

7.1A  Pra c tic e  Yo ur Skills: Are a  

Find  the  a re a  o f the  fo llo wing  sha p e s: 

 

 

 

 

 

 

6 c m 

9 c m 

4.5 in. 

3 in. 
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7.1B Pra c tic e  Yo ur Skills: Are a  

1. Dra w a nd  la b e l a  re c ta ng le  tha t ha s a n a re a  o f 30 c m2. 

 

 

 

 

 

 

 

2 c m 
8 ft. 

6 ft. 

8 ft. 

1.5 c m 

4 c m 
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2. Wha t is the  le ng th o f a  re c ta ng le  who se  a re a  is 24 m2 a nd  who se  wid th is 4 

m?  

 

 

 

 

 

 

3. Dra w a nd  la b e l a  tria ng le  tha t ha s a n a re a  o f 20 c m2. 

 

 

 

 

 

 

 

4. Wha t is the  he ig ht o f a  tria ng le  who se  a re a  is 44 in2 a nd  who se  he ig ht is 11 in?  
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5. Wha t is the  ra d ius o f a  c irc le  who se  a re a  is 28.26 m2?  
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7.2 Surfa c e  Are a  

Surfa c e  a re a  is the  to ta l a re a  o f a ll the  fa c e s o f a  3-d ime nsio na l o b je c t. It is 

me a sure d  in units2. So me time s, we  o nly ne e d  to  c a lc ula te  so me  o f the  fa c e s in 

o rd e r to  b uild  o r c re a te  

so me thing . Fo r insta nc e , if yo u 

a re  g o ing  to  p ut stuc c o  o nto  

yo ur she d , yo u d o  no t ne e d  to  

c a lc ula te  the  c e iling  o r flo o r in 

o rd e r to  kno w ho w muc h stuc c o  

to  b uy.  

We  use  ne ts to  he lp  us visua lize  

a ll fa c e s o f a n o b je c t. A ne t is a  

2-d ime nsio na l p a tte rn tha t c a n 

b e  use d  to  c re a te  a  3-

d ime nsio na l o b je c t. Ne ts c a n 

he lp  us le a rn ho w to  c a lc ula te  

surfa c e  a re a s o f o b je c ts. 
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A. Re c ta ng ula r Prism 

 

Whe re  ha ve  yo u se e n sha p e s tha t lo o k like  a  re c ta ng ula r p rism?  Lo o k a ro und  -

c a n yo u id e ntify so me ?   

 

 

The  b o xe s a ro und  us a re  re c ta ng ula r 

p risms. Be c a use  the y sta c k nic e ly 

to g e the r, re c ta ng ula r p risms a re  

o fte n use d  in fo o d  p a c ka g ing . 

Lo o k a t yo ur c up b o a rd s – e a c h 

c up b o a rd  is its o wn re c ta ng ula r 

p rism!  

The  sha p e  g e ts its na me  b e c a use  

the  sid e s a re  p a ra lle l, a nd  its e nd s 

a re  sha p e d  like  a  re c ta ng le .  

 

Ha ve  yo u e ve r o p e ne d  up  a  b o x a nd  ma d e  it fla t?  This is wha t a  ne t is. Lo o king  

a t the  ne t o f a  re c ta ng ula r p rism, we  c a n se e  the  p a rts tha t g ive  this sha p e  its 

na me . 

 

 

 

 

 

Pa ra lle l 

e d g e s g ive  

this sha p e  

the  na me  

‘ p rism’ . 

The  two  e nd  fa c e s a re  re c ta ng le s, g iving  

this sha p e  the  na me  ‘ re c ta ng ula r’ . 

12 

 



Bo o k 7: Ma th 21 Ho me - Are a  a nd  Vo lume  

Ed ite d  Ap ril 2015 

Build  it: Re c ta ng ula r Prism 

1.  Lo o k a t the  fo llo wing  ne t. Whic h fa c e s a re  id e ntic a l?  Yo u will no tic e  tha t 

the re  a re  3 p a irs o f id e ntic a l fa c e s. The se  ha ve  b e e n c o lo ure d  so  tha t yo u c a n 

se e  the m. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.  Cut o ut the  ne t g ive n. Yo u will re fe r to  it in the  ne xt se c tio n a s we ll. 

A A 

B 

B 

C 

C

Le ng th 

He ig ht 

W
id

th
 

H
e

ig
h

t 
W

id
th

 
H

e
ig

h
t 

Le ng th 

Le ng th 

Le ng th 

W
id

th
 

W
id

th
 

He ig ht 
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7.2A Pra c tic e  Yo ur Skills: Ca lc ula ting  Surfa c e  Are a  o f a  Re c ta ng ula r Prism 

1. Ca lc ula te  the  a re a  o f e a c h fa c e  o f the  re c ta ng ula r p rism yo u c ut o ut. 

Luc kily, b e c a use  e a c h p a ir o f sid e s is id e ntic a l, yo u o nly ne e d  to  c a lc ula te  

the  a re a  o f o ne  A, o ne  B, a nd  o ne  C . The n yo u c a n d o ub le  e a c h o ne  to  

find  the  to ta l a re a . 

• Me a sure  e a c h sid e  to  the  c lo se st 0.1 c m.  

• Ro und  the  c a lc ula te d  a re a  o f e a c h fa c e  to  the  c lo se st 0.1 c m2. 

Sid e  Me a sure me nts Ca lc ula tio n Answe r fo r Are a  

Fa c e  A: 

(H)He ig ht: 

(W)Wid th: 

  

Fa c e  B: 

(L)Le ng th: 

(H)He ig ht: 

  

Fa c e  C: 

(L)Le ng th: 

(W)Wid th: 

  

 

2. Ca lc ula te  the  to ta l surfa c e  a re a  o f the  o b je c t. The  units o f surfa c e  a re a  

a re  c m2. 

Surfa c e  Are a  = 2 x Fa c e  A + 2 x Fa c e  B + 2 x Fa c e  C  

  Surfa c e  Are a  = 2 x (H x W) + 2 x (L x H) + 2 x (L x W) 

 

 

 

 

3. Fo ld  yo ur ne t a nd  ta p e  it to g e the r to  c re a te  a  3 Dime nsio na l re c ta ng ula r 

p rism. Sa ve  this o b je c t fo r a  la te r a c tivity. 

14 
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So me time s, the  me a sure me nts fo r a  re c ta ng ula r p rism a re  g ive n to  yo u a nd  yo u 

ne e d  to  visua lize  the  ne t fo r this o b je c t a nd  c a lc ula te  its Surfa c e  Are a . 

 

A re c ta ng ula r p rism is sho wn a b o ve . Wha t is its surfa c e  a re a ?  

First re c o rd  the  le ng th, wid th, a nd  he ig ht. 

• Le ng th (L) = 9 c m 

• Wid th (W) = 4 c m 

• He ig ht (H) = 2 c m 

The n visua lize  the  ne t fo r this re c ta ng ula r p rism.  

 

No tic e  tha t the re  a re  3 p a irs o f id e ntic a l fa c e s in yo ur ne t, g iving  yo u the  

fo rmula : 

Surfa c e  Are a  = 2 x (H x W) + 2 x (L x H) + 2 x (L x W) 

Surfa c e  Are a  = 2(2 c m x 4 c m) + 2(9 c m x 2 c m) + 2(9 c m x 4 c m) 

Surfa c e  Are a  = 2(8 c m2) + 2(18 c m2) + 2(36 c m2) 

Surfa c e  Are a  = 16 c m2 + 36 c m2 + 72 c m2 

Surfa c e  Are a  = 124 c m2 

 

9 c m 

4 c m  

2 c m 

15 

 



Bo o k 7: Ma th 21 Ho me - Are a  a nd  Vo lume  

Ed ite d  Ap ril 2015 

7.2A Pra c tic e  Yo ur Skills: Surfa c e  Are a  o f Re c ta ng ula r Prisms 

1. Ca lc ula te  the  a re a  fo r the  fo llo wing  re c ta ng ula r p rism. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Ca lc ula te  the  surfa c e  a re a  fo r a  re c ta ng ula r p rism with the  fo llo wing  

d ime nsio ns: 

o Le ng th – 4.5 c m 

o Wid th – 2.3 c m 

o He ig ht – 6.1 c m 
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B. Tria ng ula r Prism 

 

 

 

Tria ng ula r p risms a re  no t a s c o mmo n in pa c ka g ing  a s 

re c ta ng ula r p risms, b ut the y a re  fo und  a ro und  

o ur ho me s a nd  b usine sse s. 

 

 

 

 

 

 

 

 

This sha p e  g e ts its na me  b e c a use  the  sid e s a re  p a ra lle l, a nd  its e nd s a re  sha p e d  

like  tria ng le s. Lo o king  a t the  ne t o f a  tria ng ula r p rism, we  c a n se e  the  p a rts tha t 

g ive  this sha p e  its na me .  
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Sid e  3 

Sid e  2 Ba se  

H
e

ig
h

t 

                   He ig ht vs he ig ht 

Yo u will no tic e  tha t the re  a re  two  line s la b e lle d   

with the  sa me  wo rd s, b ut the y a re  no t the  sa me   

le ng th!  

- In a  tria ng le , we  will o fte n use  the  la b e l  

he ig ht (h) to  sho w the  d ista nc e  fro m the   

Ba se  to  the  ve rte x (c o rne r) a c ro ss the  tria ng le .  

This is ho w ta ll the  tria ng le  is. 

- In a  p rism, we  a lso  use  He ig ht (H) to  sho w ho w ta ll 

the  p rism is.  

Ra the r tha n c o nfusing  o urse lve s with ne w te rms, just b e  

c a re ful to  use  (h) to  sho w the  he ig ht o f the  tria ng le  a nd  (H) 

to  sho w the  he ig ht o f the  p rism. 

 

               Ba se  a nd Side s 

Are  yo u wo nd e ring  why o ne  o f the  tria ng le  sid e s is 

la b e lle d  a s the  b a se  a nd  the  o the r two  a re  

la b e lle d  a s sid e s?  Yo u ma y re me mb e r tha t we  

o fte n me a sure  a  tria ng le ’ s b a se  a nd  he ig ht to  

c a lc ula te  its a re a . Te c hnic a lly, a ny sid e  c a n b e  its 

b a se , a s lo ng  a s the  he ig ht is me a suring  fro m the  

b a se  to  the  ve rte x (c o rne r) a c ro ss the  tria ng le   

fro m it. The  o the r two  a re  just simp ly ‘ sid e s’ . 

S
id

e
 2

 

Build  it: Tria ng ula r Prism 

1. Lo o k a t the  fo llo wing  ne t. Whic h fa c e s a re  id e ntic a l?  Id e ntify the  sid e s 

tha t a re  id e ntic a l a nd  fill the m in with the  sa me  c o lo ur. If the re  a re  sid e s 

tha t a re  no t like  a ny o the r, c o lo ur the m d iffe re nt c o lo urs. 

2. Cut o ut the  ne t g ive n. Yo u will re fe r to  it in the  ne xt se c tio n a s we ll. 

 

S
id

e
 2

 

Sid e  3 
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Sid e  3 

Sid e  2 Ba se  

H
e

ig
h

t 

S
id

e
 2

 

Sid e  3 

S
id

e
 2

 

19 

 



Bo o k 7: Ma th 21 Ho me - Are a  a nd  Vo lume  

Ed ite d  Ap ril 2015 

7.2B Pra c tic e  Yo ur Skills: Ca lc ula ting  Surfa c e  Are a  o f Tria ng ula r Prisms 

1. Ca lc ula te  the  a re a  o f e a c h fa c e  o f the  tria ng ula r p rism yo u c ut o ut.  

• Me a sure  e a c h sid e  to  the  c lo se st 0.1 c m.  

• Ro und  the  c a lc ula te d  a re a  o f e a c h fa c e  to  the  c lo se st 0.1 c m2. 

Ba se :   

Sid e  2: 

Sid e  3: 

He ig ht: 

He ig ht: 

Sid e  Me a sure me nts Ca lc ula tio n Answe r fo r Are a  

Fa c e  

 

  

Fa c e  

 

  

Fa c e  

 

  

Fa c e  

 

  

 

2.  Ca lc ula te  the  to ta l Surfa c e  Are a  o f the  o b je c t. The  units o f surfa c e  a re a  a re  

c m2. Ho w ma ny o f e a c h sid e  a re  p re se nt in the  tria ng ula r p rism?  

Surfa c e  Are a  =  

 

3. Fo ld  yo ur ne t a nd  ta p e  it to g e the r to  c re a te  a  3D tria ng ula r p rism. Sa ve  this 

o b je c t fo r a  la te r a c tivity. 
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Using  the  Pytha g ore a n The ore m 

Yo u mig ht ne e d  to  use  Pytha g o re a n The o re m whe n so lving  fo r he ig ht o r sid e  

le ng ths o f the  tria ng ula r fa c e s o f a  tria ng ula r p rism. Yo u ma y re me mb e r this fro m 

a n e a rlie r ma th c o urse . If no t, he re  is a  q uic k re fre she r.  
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Exa mple : Find  the  le ng th o f the  unkno wn sid e . 

 

a2 + b 2 = c 2 

(3 c m)2 + (4 c m)2 = c 2 

9 c m2 + 16 c m2 = c 2 

25 c m2 = c 2 √25c m2 = √c 

5 c m = c        *ta ke  the  sq ua re  ro o t, √, d o n’ t d ivid e  b y 2 

 

Exa mple : Find  the  le ng th o f the  unkno wn sid e . 

 

a2 + b 2 = c 2 

(5 c m)2 + b 2 = (10 c m)2 

25 c m2 + b 2 = 100 c m2 

b 2 = 75 c m2 
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Exa mple : Ca lc ula te  the  Surfa c e  Are a  fo r the  fo llo wing  o b je c t: 

1.  

First o f a ll, we  ne e d  to  think a b o ut the   

ne t fo r this tria ng ula r p rism a nd   

la b e l the  sid e s tha t we  kno w:  

 

The  me a sure me nt tha t we  d o n’ t kno w is the  he ig ht o f the  tria ng ula r 

fa c e . We  c a n use  Pytha g o ra s to  c a lc ula te  it. 

 

Sid e  Me a sure me nts Ca lc ula tio n Answe r fo r Are a  

Fa c e  

2 x tria ng ula r e nd s 

A = ½ x b a se  x he ig ht 

A = ½ (8c m)(5c m) 

A = 20 c m2 

2 x 20 c m2 

40 c m2 

Fa c e  

2 x Fa c e  A 

A = sid e  x He ig ht 

A = 5 c m x 10 c m 

A = 50 c m2 

2 x 50 c m2 

100 c m2 

Fa c e  

1 x Fa c e  B 

A = b a se  x He ig ht 

A = 8 c m x 10 c m 

A = 80 c m2 

80 c m2 

To ta l Surfa c e  Are a  220 c m2 

 

a2 + b 2 = c 2 

(4 c m)2 + b 2 = (5 c m)2 

16 c m2 + b 2 = 25 c m2 

b 2 = 9 c m2 

b  = 3 c m 

 

 

So me time s, we  a re  g ive n info rma tio n a b o ut a  tria ng ula r p rism b ut c a nno t 

me a sure  the  he ig ht o f the  tria ng le . In tha t c a se , we  ne e d  to  use  Pytha g o ra s in 

o rd e r to  c a lc ula te  the  a re a  o f the  two  e nd  fa c e s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whe n yo u se e  sho rt line s c ro ssing  two  

sid e s o f a  g e o me tric  fig ure , this 

me a ns tha t the  two  sid e s a re  

c o ng rue nt, o r e q ua l. 

A A B 

5 c m 5 c m 

23 

 



Bo o k 7: Ma th 21 Ho me - Are a  a nd  Vo lume  

Ed ite d  Ap ril 2015 

7.2B Pra c tic e  Yo ur Skills: Pytha g o ra s 

 

1. Find  the  le ng th o f the  unkno wn sid e . 

 

2.  Find  a  if b  = 13 a nd  a  = 12. 

 

 

 

 

7.2B Pra c tic e  Yo ur Skills: Surfa c e  Are a  o f Tria ng ula r Prisms 

1. Ca lc ula te  the  surfa c e  a re a  fo r the  fo llo wing  tria ng ula r p rism: 
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2. Ca lc ula te  the  surfa c e  a re a  fo r the  fo llo wing  tria ng ula r p rism. (Yo u will ne e d  to  

c a lc ula te  the  he ig ht o f the  e nd  fa c e  tria ng le .) 

 

 

 

 

 

 

 

 

 

 

 

C. Cylinde r 

Whe re  ha ve  yo u se e n sha p e s tha t lo o k like  c ylind e rs?  Lo o k 

a ro und  yo u. C a n yo u id e ntify so me ?  

Cylind e rs a re  c o mmo n sha p e s fo r p a c ka g ing  fo o d s a nd  

b e ve ra g e s, p o ts a nd  p a ns, g la sse s, a nd  d e c o ra tio ns. Yo u 

c a n a lso  se e  so lid  c ylind e rs a s ma g ne ts, c o ins, a nd  b a tte rie s. 
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Unlike  the  o the r p risms, this sha p e  g e ts its 

na me  fro m the  Gre e k wo rd  tha t me a ns ‘ to  

ro ll’ . If we  we re  to  na me  it a s a  p rism, wha t 

typ e  wo uld  it b e ?  Pe rha p s a  c irc ula r p rism, 

a s its two  e nd  fa c e s a re  c irc le s. Whe n yo u 

lo o k a t the  ne t fo r a  c ylind e r, yo u c a n 

c le a rly se e  tho se  c irc ula r fa c e s. 

 

  

2 e nd  fa c e s 

a re  c irc le s 
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Build  it: C ylind e r 

1. Lo o k a t the  fo llo wing  ne t. Whic h fa c e s a re  id e ntic a l?  Co lo ur the m the  

sa me  c o lo ur. Tho se  fa c e s tha t a re  a  d iffe re nt size  c o lo ur a  d iffe re nt c o lo ur. 

2. Cut o ut the  ne t tha t is g ive n. Yo u will b e  re fe rring  to  it in the  ne xt se c tio n a s 

we ll. 

3. To  find  the  a re a  o f the  c irc le s, me a sure  the  ra d ius o f o ne  o f the m. The  

e a sie st wa y to  d o  this is to  me a sure  the  d ia me te r a nd  d ivid e  it b y 2. 

  

L
e

n
g

th
 

He ig ht 
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7.2C Pra c tic e  Yo ur Skills: Ca lc ula ting  Surfa c e  Are a  o f a  Cylind e r 

4. Ca lc ula te  the  a re a  o f e a c h p a rt o f the  c ylind e r yo u c ut o ut.  

• Me a sure  e a c h sid e  to  the  c lo se st 0.1 c m.  

• Ro und  the  c a lc ula te d  a re a  o f e a c h fa c e  to  the  c lo se st 0.1 c m2. 

Ra d ius –  

He ig ht – 

Le ng th – 

Sid e  Me a sure me nts Ca lc ula tio n Answe r fo r Are a  

Fa c e  

 

  

Fa c e  

 

  

 

5. Ca lc ula te  the  to ta l Surfa c e  Are a  o f the  o b je c t. The  units o f surfa c e  a re a  

a re  c m2. Ho w ma ny o f e a c h sid e  a re  p re se nt in the  c ylind e r?  

Surfa c e  Are a  =  

 

 

 

 

 

6. Fo ld  yo ur ne t a nd  ta p e  it to g e the r to  c re a te  a  3 Dime nsio na l tria ng ula r 

p rism. Sa ve  this o b je c t fo r a  la te r a c tivity. 
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So me time s, yo u a re  no t a b le  to  me a sure  the  Le ng th o f the  c urve d  fa c e  o f a  

c ylind e r. Luc kily, yo u c a n c a lc ula te  it if yo u kno w the  ra d ius o f the  c irc le , a s the  

c urve d  fa c e  o f a  c ylind e r g o e s a ll the  wa y a ro und  c irc le  tha t is the  to p  a nd  

b o tto m: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

So , the  le ng th o f the  c urve d  fa c e  o f a  c ylind e r is e q ua l to  the  C irc umfe re nc e  o f 

the  c irc ula r e nd s. In o rd e r to  c a lc ula te  the  surfa c e  a re a  o f a  c ylind e r, yo u o nly 

ne e d  two  me a sure me nts – the  ra d ius a nd  the  he ig ht! 

C = 2  r 

Length = 2r 

H
e

ig
h

t 
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A c ylind e r is sho wn a b o ve . Wha t is its surfa c e  a re a ?  

First re c o rd  the  ra d ius a nd  he ig ht. 

• Ra d ius (r) – 5.2 c m 

• He ig ht – 7.4 c m 

The n visua lize  the  ne t fo r this c ylind e r.  

 

The  two  e nd  fa c e s ha ve  the  a re a : 

Area = r2 

Area = (5.2 cm)2 

Are a  = 84.9 c m2 

The  le ng th o f the  c urve d  fa c e  e q ua ls the  c irc umfe re nc e  o f the  e nd : 

Length = 2r 
Length = 2(5.2 cm) 

Le ng th = 32.7 c m 

The  a re a  o f the  c urve d  fa c e  ha s a n a re a  o f: 

Are a  = Le ng th x He ig ht 

Are a  = 32.7 c m x 7.4 c m 

Are a  = 242.0 c m2 

The  To ta l Are a  o f the  c ylind e r e q ua ls the  sum o f a ll o f the  fa c e  a re a s: 

To ta l Are a  = 2 x Are a s o f End s + Are a  o f Curve d  Fa c e  

To ta l Are a  = 2 (84.9 c m2) + 242.0 c m2 

Tota l Are a  = 411.8 c m 2 

 

 
5.2 c m 

7
.2

 c
m
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7.2C Pra c tic e  Yo ur Skills: Surfa c e  Are a  o f Cylind e rs 

1. Ca lc ula te  the  surfa c e  a re a  o f the  fo llo wing  o b je c t: 

 

 

 

 

 

 

 

 

 

 

 

2. Ca lc ula te  the  surfa c e  a re a  o f the  fo llo wing  b a rre l: 

 

 

   

4 c m 

6
 c

m
 

 r = 16 in 

 H
 =

 3
6

 in
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7.3 Volume  

Vo lume  is the  a mo unt o f sp a c e  a  3-d ime nsio na l o b je c t ta ke s up . It is me a sure d  

in units3. Vo lume  is use ful whe n d e c id ing  ho w muc h c o nc re te  ne e d s to  b e  

p o ure d  to  c re a te  a  fo und a tio n fo r a  she d , o r ho w muc h ra in a  b a rre l c a n ho ld .  

Vo lume  a nd  surfa c e  a re a  a re  o fte n c o nfuse d . An e xa mple  to  he lp  yo u 

und e rsta nd  the  d iffe re nc e  is whe n yo u think a b o ut 

wra p p ing  a  b irthd a y p re se nt. The  size  o f b o x yo u 

c ho se  is d e te rmine d  b y ho w muc h will fit insid e  o f 

it – will it ho ld  the  p re se nt?  This is whe n yo u think 

a b o ut its vo lume . The  p re se nt ha s to  fit into  the  

inte rio r o f the  b o x. Onc e  yo u ha ve  c ho se n a  b o x, 

the n yo u ne e d  to  wo rry a b o ut ho w muc h 

wra p p ing  p a p e r yo u ne e d  to  c o ve r it. No w yo u 

a re  thinking  a b o ut its surfa c e  a re a .  

The re  a re  fo rmula e  fo r va rio us 3D fig ure s so  tha t we  a re  a b le  to  fig ure  o ut ho w 

muc h sp a c e  e a c h o b je c t ta ke s up . Ge ne ra lly, tho ug h, yo u c a n think o f: 

Volume  of a  prism = Are a  of the  Ba se  x He ig ht 

Yo u ha ve  a lre a d y b e e n wo rking  with the  Are a  o f the  Ba se , a s it is simply the  e nd  

fa c e ! 

Sha p e  Ima g e  Are a  o f the  Ba se  
Vo lume  

fo rmula  

Re c ta ng ula r 

Prism 

 

Are a  = Le ng th x Wid th 

A = LW 
V = LWH 

Tria ng ula r 

Prism 

 

Are a  = ½(b a se  x he ig ht) 

A = ½ b h 
V = ½ b hH 

Cylind e r 

 

Are a  = p i x (ra d ius)2 

Area = r2 
V = r2H 

He ig ht 

H
e

ig
h

t 

32 

 



Bo o k 7: Ma th 21 Ho me - Are a  a nd  Vo lume  

Ed ite d  Ap ril 2015 

 

Ca lc ula ting  Volume  

Whe n yo u a re  c a lc ula ting  the  vo lume  o f a n o b je c t tha t is sha p e d  like  a  p rism, 

yo u ne e d  to  c a lc ula te  the  a re a  o f its b a se  a nd  multip ly tha t b y its he ig ht. 

Exa mple : Ca lc ula ting  the  Vo lume  o f a  Ba rre l 

Yo u a re  g ive n the  fo llo wing  b a rre l to  use  a s a   

ra in b a rre l fo r yo ur ho use .  

• The  b a rre l’ s he ig ht is 90 c m a nd  its 

• ra d ius is 30 c m.  

 

Ho w muc h wa te r will it ho ld ?  

 

First o f a ll, yo u ne e d  to  d e c id e  wha t sha p e  

the  two  e nd  fa c e s a re . In this c a se , the y a re  c irc le s. Ca lc ula te  the  a re a  

o f the  e nd  fa c e s: 

Area of a Circle = r2 

Area = (30 cm)2 

Are a  = 2827.4 c m2 

 

Ne xt, use  the  g e ne ra l fo rmula : 

Volume  = Are a  of Ba se  x He ig ht 

Vo lume  = (2827.4 c m2)(90 c m) 

Vo lume  = 254466 c m3 

 

This ma y no t b e  a  use ful unit o f vo lume  fo r yo u! So me  imp o rta nt 

c o nve rsio n fa c to rs fo r yo u a re : 

1 c m3 = 1 mL 

1000 mL = 1L 

In this e xa mple , the n: 

254466 𝑐𝑐𝑐𝑐3  ×  
1 𝑚𝑚𝑚𝑚1 𝑐𝑐𝑚𝑚3  ×  

1 𝑚𝑚1000 𝑚𝑚𝑚𝑚 = 254.466 L, o r 254.5 L 

 

So  this ra in b a rre l wo uld  ho ld  254.5 L o f ra in wa te r. 
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7.3 Pra c tic e  Yo ur Skills: Ca lc ula ting  Vo lume  

Find  the  vo lume  o f the  fo llo wing  o b je c ts.  

1.  

     

 

     

 

  

 

2.  

 

 

 

 

 

 

 

3.  
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So me time s, yo u ne e d  to  

kno w the  vo lume  o f a  

c o mp o site  fig ure . O the r 

time s, yo u ne e d  to  kno w the  

surfa c e  a re a  o f the  fig ure .  

If yo u ne e d  to  kno w the  

vo lume  o f this d o g  ho use  to  

se e  if yo ur d o g  wo uld  fit 

insid e , yo u c o uld  simply 

c a lc ula te  the  vo lume  o f 

e a c h p rsim a nd  a d d  the m 

to g e the r: 

If yo u ne e d e d  to  kno w ho w 

muc h p a int yo u ne e d  fo r this 

d o g  ho use , the  c a lc ula tio n is 

no t so  stra ig ht fo rwa rd . So me  

o f the  surfa c e s o f the  

tria ng ula r p rism a nd  

re c ta ng ula r p rism a re  no t 

surfa c e s o f the  d o g  ho use  to  

p a int. Ca n yo u se e  whic h 

surfa c e s yo u ne e d  to  c o unt 

fo r p a inting ?  

7.4 Composite  Fig ure s 

Mo st o b je c ts a ro und  us a re  no t a  p e rfe c t p rism. The y a re  usua lly a  mixture  o f two  

o r mo re  o b je c t sha p e s. Lo o k a t this d o g  ho use , it is a  c o mb ina tio n o f a  tria ng ula r 

p rism a nd  a  re c ta ng ula r p rism: 

 

 

 

 

 

 

 

 

 

 

  

To ta l Vo lume  = Vo lume  o f Re c ta ng ula r Prism + Vo lume  o f Tria ng ula r Prism 
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Ca lc ula ting  Surfac e  Are a  a nd Volume  for Composite  Fig ure s 

Wha t o b je c ts a re  use d  to  c re a te  a  ne w o b je c t?  So me time s it is two  d iffe re nt 

typ e s, a nd  o the r time s it is a  c o mb ina tio n o f ma ny o b je c ts tha t a re  the  sa me . 

Yo u ha ve  d e c id e d  to  p ut c o nc re te  p illa rs a t the  fro nt o f yo ur ho use . 

Ho w muc h c o nc re te  will yo u ne e d  fo r e a c h o ne ?  Ho w muc h p a int will 

yo u ne e d  to  p a int e a c h o ne ?  The  ra d ius o f the  c o lumn is 0.5 ft, a nd  it 

is 10 ft ta ll. The  b lo c ks o n the  to p  a nd  b o tto m o f the  c o lumns a re  1.5 ft 

x 1.5 ft a nd  a re  e a c h 0.5 ft thic k. 

First o f a ll, Id e ntify wha t the  q ue stio n is a sking  us to  c a lc ula te .  

• The  a mo unt o f c o nc re te  is the  vo lume . 

• The  a mo unt o f p a int is the  surfa c e  a re a . 

• The  c o lumn is a  c o mp o site  fig ure  inc lud ing : 

o 2 re c ta ng ula r p risms 

o 1 c ylind e r 

• Cylind e r Me a sure me nts: 

o Ra d ius = 0.5 ft 

o He ig ht = 10 ft 

• Re c ta ng ula r Prism Me a sure me nts: 

o Le ng th = 1.5 ft 

o Wid th = 1.5 ft 

o He ig ht = 0.5 ft 

Ca lc ula ting  Vo lume : 

Vo lume  o f the  c ylind e r: 

Vo lume  = Are a  o f the  Ba se  x He ig ht 

Volume = r2 x He ig ht o f the  c o lumn 

Volume = (0.5 ft)2 (10 ft) 

Vo lume  = 7.9 ft3 

Vo lume  o f e a c h b lo c k: 

Vo lume  = Are a  o f the  Ba se  x He ig ht 

Vo lume  = Le ng th x Wid th x He ig ht o f the  b lo c k 

Vo lume  = (1.5 ft)(1.5 ft)(0.5 ft) 

Vo lume  = 1.125 ft3 ~ 1.1 ft3 

To ta l Vo lume  = Vo lume  o f Cylind e r + 2 x Vo lume  o f Blo c k 

To ta l Vo lume  = 7.9 ft3 + 2(1.1 ft3) 
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Ca lc ula ting  Surfa c e  Are a : 

Visua lize  the  ne ts o f the  o b je c ts invo lve d  a nd  d e c id e  whic h fa c e s will 

b e  p a inte d . Re me mb e r the re  a re  two  b lo c ks – 1 a t the  to p  a nd  1 a t 

the  b o tto m! 

Ca lc ula ting  Are a : 

Are a  o f the  c urve d  fa c e  o f the  c ylind e r: 

Are a  = Le ng th x He ig ht 

Area = 2rH 

Area = 2(0.5 ft)(10ft) 
Are a  = 314.2 ft2 

Are a  o f the  sid e s o f the  b lo c ks: 

Are a  = Le ng th x He ig ht 

Are a  = 1.5 ft x 0.5 ft 

Are a  = 0.75 ft2 ~ 0.8 ft2 

Are a  o f the  to p  o f the  b lo c k: 

Are a  = Le ng th x Wid th 

Are a  = 1.5 ft x 1.5 ft 

Are a  = 2.25 ft2 ~ 2.3 ft2 

Are a  o f the  c irc e : 

Area = r2 

Area = (0.5 ft)2 

Are a  = 0.8 ft2 

Surfa c e  Are a  = Curve d Fa c e  + 8(Bloc k Side ) + 2(Bloc k Top) – 2 Circ le s 

To ta l Surfa c e  Are a  = 314.2 ft2 + 8(0.8 ft2) + 2(2.3 ft2) – 2(0.8 ft2) 

Tota l Surfa c e  Are a  = 323.6 ft2 
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7.4 Pra c tic e  Yo ur Skills: Surfa c e  Are a  a nd  Vo lume  o f Co mp o site  Fig ure s 

Find  the  surfa c e  a re a  AND vo lume  o f the  fo llo wing  c o mp o site  fig ure s: 

1.  
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2. Be lo w a re  the  d ime nsio ns fo r the  sta irs o f yo ur fro nt p o rc h tha t 

yo u p la n to  p ut in. Ho w muc h c o nc re te  d o  yo u ne e d  in o rde r 

to  c o nstruc t the  sta irs?  Ima g ine  yo u wa nte d  to  p a int the  sta irs.  

Ho w muc h p a int wo uld  yo u ne e d  to  p a int e a c h sid e  tha t’ s 

sho wing ?  
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Stude nt Eva lua tion 

  

Insuffic ie nt 

Evide nc e  (IE) 

De ve loping  (D) Growing  (G) Profic ie nt (P) Exc e ptiona l (E) 

Stude nt has no t 

de mo nstrate d the  

c rite ria be lo w. 

Stude nt has rare ly  

de mo nstrate d the  

c rite ria be lo w. 

Stude nt has 

inc o nsiste ntly  

de mo nstrate d the  

c rite ria be lo w. 

Stude nt has 

c o nsiste ntly  

de mo nstrate d the  

c rite ria be lo w. 

Stude nt has c o nsiste ntly  

de mo nstrate d the  c rite ria 

be lo w. In additio n the y  

have  sho wn the ir 

unde rstanding  in no ve l 

situatio ns o r at a highe r le ve l 

o f thinking  than what is 

e xpe c te d b y  the  c rite ria. 

Profic ie nt Le ve l Crite ria  
IE D G P E 

M21.1 Exte nd a nd a pply unde rsta nding  of the  pre se rvation of e qua lity by 

solving  proble ms tha t involve  the  ma nipula tion a nd applic a tion of 

formula e  within home , mone y, re c re a tion, a nd tra ve l the me s. 

     

b . I c a n d e sc rib e , using  e xa mple s, ho w a  g ive n fo rmula  is use d  in a  ho me  

se tting . 
     

c . I c a n c re a te , so lve , a nd  ve rify the  re a so na b le ne ss o f so lutio ns to  

q ue stio ns tha t invo lve  a  fo rmula . 
     

e . I c a n so lve  q ue stio ns tha t invo lve  the  a p p lic a tio n o f a  fo rmula . 

 
     

M21.7 [FM20.3] De monstra te  a nd e xte nd unde rsta nding  of simila rity a nd 

proportiona l re a soning  re la te d to sc a le  fa c tors, sc a le  drawing , sc a le  

mode ls, surfa c e  a re a , a nd volume . 

     

h. I c a n e xp la in the  e ffe c t o f a  c ha ng e  in sc a le  fa c to r o n the  a re a  o f a  2-D 

sha pe  o r the  surfa c e  a re a  o r vo lume  o f a  3-D o b je c t. 
     

k. I c a n p ic k up  a  3-D o b je c t a nd  id e ntify, d e sc rib e  a nd  ske tc h to p , fro nt, 

a nd  sid e  vie ws. 
     

l. I c a n lo o k a t ne ts o f 3-D o b je c ts to  d e te rmine  if the y re p re se nt a  g ive n 

o b je c t a nd  e xp la in the  re a so ning . 
     

m. I c a n ma ke  mo d e ls o f 3-D o b je c ts, g ive n the  to p , b o tto m a nd  sid e  

vie ws. 
     

o . I c a n de sc rib e  the  re la tio nship  b e twe e n the  a re a , the  b a se  a nd  the  

vo lume  o f a  3-D o b je c t. 
     

p . I c a n so lve  ‘ re a l life ’  a p p lic a tio n q ue stio ns invo lving  the  vo lume  a nd  

surfa c e  a re a  o f p risms, c ylinde rs a nd  re la te d  c o mp o site  fig ure , fo r 

e xa mple , “Ho w muc h so il d o  I ne e d  fo r my g a rd e n b e d ? ”    initia te   
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