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"2)*678&2).2, &2) $ 36/.2, ;.8- "2.87

(KJ9EC;|

R "DJHE:K9J?ED JE J>; &;JH?9 7D: "CF;H?7B C;7IKH?D= 101J;CI
R .D:;HIJ7D: J>; MEHA M?J> B?D;7H C;7IKH;C;DJI

R .D:;HIJ7D: 7D: MEHA M?J> M;?=>]J C;7IKH;C;DJI

R .D:;HIJ7D: 7D;: MEHA M?J> >;7J=0E;7IKH;C;DJI

R .D:;HIJ7D: 7D: MEHA M?J> J;CF;H7JKH; C;7IKH;C;DJI

R .D:;HIJ7D: 7D: MEHA M?J> FH;lIKH; C;7IKH;C;DJI




2863)9(.2, 8-* *86.(&2) 14*6.80 *&796.2, =78*17

"< OEK M7J9>;: J>; ?DJHE:K9J?ED L?:;E OEKYBB H;C;C8;H J>7J >7: J7BA;: 78EKX 13;;RI,( 0!
IH; 21 J>; <?HIJ E< J>EI; L?:El

here: https://pessbooks.nscc.ca/mathfortradesv2/?p=29

@ An interactive or media element has been excluaed fhis version of the textolY can view it online

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70O;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;93J?ED

An interactive or media element has been excluaed fhis version of the textolY can view it online
here: https://pessbooks.nscc.ca/mathfortradesv2/?p=29

->?1 9>7FJ;H 7Bl M?J> MEHA?D= M?J>7?D KD?JI E< C;7IKH;C;DJ 71 M;BB 71 9EDL;HJ?D=
C;7IKH;C;DJ EH ;N7CFB; M; 97D MEHA M?3>?D KD?JI E< C;7IKH;C;DJ M>;H;T

1 foot = 12 inches
imperial — imperial
(HM; 97D 9EDL;HJ KD?JI E< C;71KH;C;DJI IK9> 71 J>; <EBBEM?D=T
1 foot = 0.304 metres
imperial — metric
"D J>; JH7:;1 M; C70 =;Jd Kl;: JE 7 9;HI7?D M70 E< :E?D= J>?D=| 8K.
KD:;HIJ7D:?D= J>; J;HC?DEBE=0 8;>?D: I0IJ;Cl E< C;7IKH;C;DJ 97D >;BF K
M>;D M; MEHA 7J @ES8I M>;H; J>; B7TD=K&HIDI?€D9; 7=7?D M>7J M;

7H; :E?D= ?1 ;NF7D:?D= EKH C7J> LE978KB7HO JE >;BF Kl KD:;HIJ7D:
B7D=K7=; E<C7J>


https://pressbooks.nscc.ca/mathfortradesv2/?p=29#pb-interactive-content
https://pressbooks.nscc.ca/mathfortradesv2/?p=29#pb-interactive-content
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"YBB =7L; OEK 7D ;N7CFB; 0>;D =71 <?JJ;HI B;7HD=GEEKH B 97B9KB7J?EDI J>,0 7H; =?7L;D
JME DKCS8;HI JE MEHA M?J> ->; ?CF;H?7B DKC8;H ?1 J>; H?J?1> ->;HC7BM>?2B; 33, C;JH?9
L;HI?ED ?1 A?PBEM7JJI A0 ,JK:;DJI E<J;D >7L; 7 JEK=> J?C; ?D J>; 8,=7?DD?D= =;JJ?D= J>; H;B7
H?=>J 8;IM;;D J>;, JME ->;?H <HKIJH7J?ED 8K?B:| 7D: ;L;DJK7BBO J>;0O 8;=?D JE MED:;H M>0 J>
B;7HD JME<DJ M70I JE 170 J>; I7C; J>?D= ?D J>; <?HIJ FB79;

->: 7DIM;H B?;1 ?D J>; <79J J>7J ?D J>; =71 <?3J?D=JH7:;| 1JK:;DJI M?BB HKD 79HEII
7TFFB?7D9;l J>7J 7H; :;1?=D7J;: ?D 8EJEF7/RYAOY! "< J>;0 7H; KD78B; JE

MEHA 8;JM;;D J>; JME J>;D J>;H; 9EKB: 8; I;H?EKI 17<;JO 9EDI;GK;D9;l ?<
J>El; 7TFFB?7D9;1 H;9;?L; JEE B0 EACFEHI7DIEEOCK9> =71

EH H;7IEDI IKS> 71 J>; ED; C;DJ?ED;: 78EL?CBF¥EHJI7DJ JE ADEM M>7J J>;

?2<;H;DJ KD?JI E< C;7IKH;C;DJ C;7D 71 M;BB 71 >EM JE MEHA 8;JM;;D J>,C "

ADEM <HEC CO ;NF;H?;D9; 71 7 JH7:;1 ?DIJHK9JEH J>7J ED9; 1JK:;DJI 8;=?D JE KD:;HIJ7D: J>; B7D
C;7IKH;C;DJ 7D: 7H; 78B; JE 8EJ> L?IK7B?P; 7D: 7TFFBO J>?1 B7D=K7=; J>; 9ED9;FJI E< C7.
C;71KH;C;DJ 8;9EC; 7 BEJ ;71?;H

" J>?DA J>; <?HIJ J>7?D= M; I>EKB: :E 7J J>?1 FE?DJ ?1 =E J>HEK=> J>; >?IJEHO E< C;7IKH;C;DJ 7
C;JH?9 7D: ?CF;H?7B I013;CI 97C; JE 8§;

6.*+ .7836= 3+ *&796*1*28 *86.(&2) 14*6.&0

The metric system

I'7L; OEK ;L;H >;7H: E< J>; =KO ED J>; H?=>J 'EF; C; D;23HC; ?I
“?9EB7I :; ED:EH9;J 7D: >; M71 7 H;D9> C7J>;C7J?9?7/D F>7BHIEF>;H
;/HBO FEB?J?97B 19?;DJ?1J I; B?L;: M7/TO879A PD J>; Y

0>7J :E;l >; >7L; JE :E M?J> C;7IKH;C;DJI OEK C?=>J 7IBB) ED:EH9;J
1J73;: 3>7J J>; C;JH?9 101J;C M71 JE 8; W<EH 7BB F;EFB; 7BB J>; J?C; X

79A ?D J>El; 70l J>H; M7IDY 1J7D:7H:

C;71IKH?D=1013;C 8;?D=KI;: ?D H7D9; EH FHE878BO

7DOM>;H; ?D KHEF; <EH J>7J C7JJ;H 7D: J>;0 M;H;

8EKD9?D= ?:;71 879A 7D: <EHJ> 71 JE M>7J C;7IKH?D= 101J;C J>;0 I>EKB: K

->; 87179 KD?JI 8;?D= KlI;: <EH J>; C;JH?9 1013;C M;H; J7A;D <HEC J>; D7JKH

MEHB: C;JH; M71 7 KD?J E< B;D=J> 7D: M71 871;: ED J>; :?C;DI?EDI E< J>;
;[THI> M>?B; J>; KD?J E< C7Il J>; A?PBE=H7C M7I1871;: ED J>; C7ll E< M7J;H M>?79> M7| 9EDJ7?D;:
B?J;H

->; C;JH?9 101J;C M7I KI;: 3>;D DEJ KI;: J>;DKIl;: J>;D DEJ KI;: 7D: J>;D <?D7BBO 7:EFJ;: ?D 80
H7D9; KH?D=J>?1J?C; F;H?E: J>; C;JH?9 IOIJ;C M71 7BIE 7:EFJ;: 80 J>; 197;DJ?<?S>9ECCKD?J(
C;JH?9 I013;C 9EDJ?DK;: JE 8; H;L?I;: KF:7J;: 7D: 7:EFJ;: 8(H;®3 OEKDJIH?;I 7D: 7=;D97?;1 ?D J>;
O;7HI 3>7J <EBBEM;: KDJ?B ?J H;79>;: J>; CE:;B J>7J ?| 9KHH;DJBO KiI;: JE: 70
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7D7:7 ?1 E<?9?7BBO KD:;H J>; C;JH?9 101J;C 8KJ ?D C7DO 9?H9KCIJ7D9;l M; 7BIE KI; J>; ?2CF;H?7I
JE C;7IKH; [JK<->?1 C?=>] 8; :K; JE J>; <79J J>7J M; 7TH; GK?J; 9BEI; JE J>; .D?J;: ,J7J;| M>?9> KI;l
J>; ?CF;H?7B 101J;C

"< OEK M7DJ JE B;7HD CEH; 78EKJ J>; >?I1JEHO E< J>; C;JH?9 I0I1J;C 9>;9A EKJ J>; <l
B?DA?IJEHO E< J>; &:JH?9 ,O1J.:QA?F:..?7

(D 7DEJ>;H DEJ; OEK C70 7BIE HKD 79HEII J>; J;HC W,"X KD?JI ?D OEKH 8EEAI ->?11J7D:I <EH "D
,O1J;C E< KD?JI 7D: ?1 ;11;DJ?7BBO J>; CE:;HD <EHC E< J>; C;JH?9 IOI1J;C "J M7I <?HIJ ;1J78B?I>;: ?
80 J>; "DJ;HD7J?ED7B KH;7K E< M;?=>JI 7D: C;71KH;l 7D: ?I H;9E=D?P;: ?D CEIJ 9EKDJH?;l "J ?I .
M?::BO KlI;: I01J;C E< C;7IKH:;C:DJ ?D J>; MEHB:

EH EKH FKHFEI;I M:YBB @KIJ 13?9A JE J>; C;JH?9 IOI1J;C 7D: J>; KD?JIl J>7J <7BB M?J>
?< OEK M;H; 9KH?EKI OEK 9EKB: ED9; 7=77?D 9>;9A EKJ J>; <EBBHEMJIREB® LO1J;C
E<.D?2Jl QRA?F::?7

The imperial system

->:"CF;H?7B C;7IKH;C;DJ I101J;C M7l <?H1J :;L;BEF;: ?D H?2J7?D?0J>;, Y
7D: H;FB79;: J>; @D9>;1J;H 1J7D:7H:1 M>?9> >7: 8;;D ?D FB79; I?D9; J>; B7J;
Y | ->; &?::B; =;| FHEL?:;: J>; 879A=HEKD: <EH :;L;BEFC;DJ E< J>;
H?J?I> ,01J;C ->EKI7D:| E< +EC7D ;BJ?9 D=BE,7/NED 7D: EJ>H
9KIJEC7HO BE97B KD?JI M;H; Kl;: JE :;H?L; J>; H?J?I> IOW8ights>and
Measues ActM71 7:EFJ;: ?D H?J7?D ?D 7D: IXBX?7B H?J?1>"CF,H?7B
,O1J;C 8;=7D ->?1101J;C B71J;: KD?J M>;D J>; C;JH?9 IOIJ;C M7I 7:EFJ;: ?D H?J7?D

->;.D?3;:, 3731 KI;1 3>; "CF;H?7B ,013;C 1?C?B7H JE J>; ED,; :;L;BEF;: 80 J>; H?J?IBJ8RHEMD
L;HI?ED

"< OEK M7DJ JE ADEM CEH; 78EKJ J>; >?IJEHO E< J>; ?CF;H?7B 1013;C 9>;9A EKJ J>; <
B?DACE;H?/B .D?J H?J7DD?97



https://en.wikipedia.org/wiki/History_of_the_metric_system
https://en.wikipedia.org/wiki/International_System_of_Units
https://en.wikipedia.org/wiki/International_System_of_Units
https://www.britannica.com/topic/Imperial-unit

2*&6 *&796*1*287

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70O;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;9J?ED

>JJFI L?:;E 8997CFKI 97 ?: 65DH OG>0 M?:J> >;?=>J FB70;H"

%7?D;7H C;71KH;C;DJ 97D 8; :;<?D;: 71 7 C;7IKH; E< B;D=J> ->; B;D=J>

E<7J78B; J>; B;D=J>E<7F?,9; E<F?F; 7D: J>; B;D=J> E< 7 <EEJ87BB <?;B:
;N7CFB;| E<B?D;7H C;7IKH;C;DCD->J 7BIE H;<;H JE ?J 71 :?137D9,;

%7?D;7H C;71KH;C;DJI H;FH;I;DJ 7 1?7D=B; :?C;DI?ED ->7?I C;7DI J>;H; ?| EDBC
ED; B?D; EH ED; FB7D; 8;?D= C;7IKH;: 71?97BBO ?J C;YRIBPIIEINEC,; JOF; ;?J>H IJH7?=>]
9KHL;: EH M>;H;L;H OEK M7DJ J>; B?D; JE =E "J 9EKB: 8; B?A; 7 HE7: ?D ,71A7J9>;M7D M>?9> ?|
[JH7?=>J EH ?J 9EKB: 8; 7 HE7: ?D J>; ?DJ;H?EH E< H?J?I> EBKC87?7 M>7?9> 97D 8/ D7HHEM
'E;IDYJ C73J;H ?< J>; ?J;,C EH E8@;9J OEK 7H; C;7IKH?D= ?1 IJH7?=>J ED DEJ 0>7J OEK 7H; C;7I
EDBO >7L; 7 B;D=J>

&;71KH?D= B;D=J> 97D 8; 799ECFB?I>;: KI?D= GIIBOXJ3OF;| E< KD?JI

2EKYL; >;7H: E< 7 C?B; <EEJ O7H: 7D: ?D9> 8KJ >7L; OEK ;L;H >;7H: E< 7
<KHBED= B?DA FEB; EH 7 B;7=K; ->El; 7H; 7BB ;N7CFB;| E< ?CF;H?7B B?D;7H
C;71KH;C;DJ

IEM 78EKJ ED J>; C:JH?9 1?:;; 67L; J>; C;JH; J>; 9:DJ?C;JH; 7D:
C?BB?C;JH; ->El; MEKB: 7BB 8; <7C?B?7H JE KI KJ >EM 78EKJ C?9HEC;JH;
D7DEC;JH; F;DJ7C;JH; J;JH7C;JH; 7D: >;N7C;JH;

'EM M;YBB MEHA J>7?I 1;,937ED ?1 JE <?HIJ :;<?D; C;JH?9 B;D=J>| E< C;7IKH;C;DJ 7D: MEHA M?J>

J>;D M;YBB CEL; EDJE ?CF;H?7B B;D=J>| E< C;7IKH;C;DJ 7D: MEHA M?J> J>,C <J;H 7BB J>7J I
1;)JJB;: M;YBB CEL; ED JE MEHA?D= 8;JM;;D C;JH?9 7D: ?CF;H?7B

I-* *86.( =78*1 3+ .2*&6 *&796*1*28

"<"M;H; JE 7IAOEK M>7J ?1 7D ;N7CFB; E< 7 C;JH?9 KD?J E< C;7IKH;C;DJ >EM MEKB: OEK H;IFED:
CEIJ E<KIC?=>J1707 C;JH; EH 7 9;DJ?C;JH; EH ;L;D 7 A?BEC;JH;

(D; E< J>; ?DJ;H;13?D= J>?D=I| 78EKJ J>; C;JH?9 I0I1J;C E< B?D;7H C;7IKH;CIBB8 d3>7HPJY
C;7IKH;C;DJI E< 7D: GK?J; E<J;DP3HH;: JE 71 7 :;9?C7B 871;: 101J;C
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EH :N7CFB; J>:H; 7H; C?BB?C;JH;| ?D 7 9;:DJ?C;JH; 7D: J>:H; 7H; 9:DJ?C:JH:I ?D 7 :;:9?C:JH:l 7
J>H; 7H; :9?CJH;1 ?D 7 C,JH; ,;; J>; F7JJ;HD (D9; OEK =;J J>?I F7JJ;HD J>;D MEHA?D= ?D C;
79JK7BBO 8;9EC;| GK?J; ;710

DEJ>;H 9EEB 71F;9J JE J>; C;JH?9 I101J;C ?1 J>7J ;L;HOJ>?D= ?I| ;;H?L;: <HEC 7 871; KD?J BB EJ>
=E <HEC J>;H; KI?D= CKBJ?FB;| BX; 7 BEEA 7J J>; J78B; 8,BEM JE |;; >EM J>?| MEHAI

$51; <3;1731-9
A?BEC;JH;

>9JEC;JH;

297C;JH;

C:JH; 87I; KD?J

:9?C;JH;

9:DJ?C;JH;

C?BB?C;JH;

->; 2,7 M?J> J>; 78EL,; J78B; ?1 J>7J J>; C;JH; ?1 J>; FB79; M>;H; 7BB J>; EJ>;H DKCS8;HI MEHA 879A .
<EH ;N7CFB; JE =E <HEC A?BEC;JH;l 879A JE C;JH;| M; MEKB: CKBJ?FBO 80  "<M; >7:7 B;D=J>
A?BEC;JH; J>7J C;7DI M; MEKB: >7L; 7 B;D=J>E< C;JH;l

"< M; M;H; JE =E <HEC 9;DJ?C;JH;l JE C;JH;l J>; 9>7HJ J;BBI KI J>7J 7 9;DJ?C;JH; ?|  E< 7 C;
->;H;<EH; ?< M; >7: ED; 9;DJ?C;JH; M; MEKB: CKBJ?FBO J>7J 80  JE =;J C;JH;|

2EK C?=>J 8; MED:;H?D= 7J J>?I FE?DJ M>;J>;H J>7J ?I 7BB J>;H; ?1 JE J>;, C;JH?9 I0IJ;C E
C;71KH;C;DJ "D <79J J>;H; 7H; 7 DKC8;H E< EJ>;H C;7IKH;C;DJI 871;: ED J¥ACOBEEA 7J J>;
9H7PO J78B; 8;BEM JE I;; >EM <7H J>; C;7IKH;C;DJ IFH;7:1 EKJ <HEC J>; C;JH;
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64465 4-,91+ 79 -.1? <3;1731-9
OEJJ7

P;JJ7

‘N7

F;J7

J;H7

=?7=7

C;JH; 87I; KD?J
19?
9;DJ?
C?BB?
C?9HE
D7DE
F?9E
<;CJE
7JJE
P;FJE
OE9JE

E OEK H:9E=D?P; 7DO E< J>;I; FH:<EK;C2=>J |;; IEC; E< J>; BMHED:I
IK9> 71 C;=7 =?=7 7D: J;HH7 KlI;: ?D 9ECFKJ;HI M>;D :;7B?D= M?J> C;CEHO
7D: IF;::

EDYdI MEHHO J>EK=> 7] M; M?BB =;D;H7BBO D;L;H MEHA M?J> 7 BEJ E< J>;l; ?D J>;
JH7:;1 7D: M; M?BB 8; IJ?9A?D= JE J>; <;M J>7J IKHHEKD: J>; C;JH;

0>7J M; M7DJ JE :E DEM ?I JE MEHA M?J>7?D J>; C;JH?9 B?D;KHDUIIJEE8D78B; JE =E <HEC ED;
KD?J E< C;7IKH;C;DJ JE 7DEJ>;H 7D: M; M?BB KJ?B?P; J>; JME J78B;| KF 78EL; <EH J>?I

N7CFB;



Chad Flinn and Mark Overgaard

IEM C7DO 9;DJ?C;JH;l 7H; J>;H; ?D C;JH:l

2.3 metres = X centimetres
,7C?B7H JE >EM M; :?: 31>?D=I ?D J>; <?HIJ <EKH 9>7FJ;HI M; M?BB =E 78EKJ J>?1 ?D IJ;FI
Y4 ?D: J>; CKBJ?FB?;H

0>7J M; I;; ?1 3>7J =E?D= <HEC 9;DJ?C;JH;l JE C;JH;l J>; CKBJ?FB?;H ?I 0>7J J>?1 ?1 170?D= 7
9:DJ?C;JH; ?1 J>E<7C;JH; EH J>7JJ>H; 7H; 9;:DJ?C;JH;l ?D 7 C;JH;

"J¥?CFEHJ7DJ >;H; JE DEJ; J>7J 7 9;DJ?C;JH; ?1 IC7BB;H J>7D 7 C;JH; 7D: 71 J>?1 ?1 3>; 971; J>;D
;NF;9J EKH 7DIM;H JE :;9H;7I;

-7 K?B: 7 H7J?E

1m B 100 cm

2.3m X cm

0>7J J>?1 H7J?E 1373;1 21 3>7J ?< C;JH; ?1 ;GK7B JE 9;DJ?C;JH;I1 J>;D C;JH;l ?I ;GK7B JE 1 9;[
-7 HEIl CKBJ?FBO

1m B 100 cm

23m Xcm

1 x X =2.3x100
X =230

Answer = 230 centimetres
0 :YBB JHO 7DEJ>;H :N7CFB;

M; MEKB:

DJ?C;JH;I

N7CFB;

IEM C7DO A?BEC;JH;l 7H; J>;H; ?D  C;JH;l
-7 ?D: J>; CKBJ?FB?;H

multiplier = 1000

1 kilometre = 1000 metres
"7 K?B: 7 H7J?E

1 km B 1000 m
Xkm  1057m
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-7 HEII CKBJ?FBO

1km  1000m

Xkm  1057m
1 x 1057 = X x 1000

1057
X = —— = 1.057
1000

Answer = 1.057 metres

6 &(8.(* 9*78.32

- HO 7 9EKFB; FH79J379; GK;IJ?EDI OEKHI;B< 7D: 9>;9A J>; L?:;E 7DIM;HI JE |;; >EM OEK :?: &7A; I}
<EBBEM J>; 1J;FI EKJB?D;: 78EL; 7D: J>7?DA 78EKJ M>;J>;H OEKH 7DIM;H I>EKB: 8; 87==;H EH IC7E

*K;IJ?ED

7HHO EMDI 7 1>;;J C;J7B 9ECF7DO &;J7B ,>;;J "DO9EHFEH7J;: 7D: >; ?| C7TA?D=
:K9J MEHA <EH 7 >;7J?D=101J;C ?D 7 D;M L?:;E FHE:K9J?ED |JK:?E KD:;H
9EDIJHKOJ?ED ->;:K9QJI 7H; C;JH;IM?:;80 C;JH;l :;;;F 0>7J ?1 J>;

FJ> E< J>; :K9JIl ?D 9;:DJ?C;JH;l

>JJFI L?:;E 8997CFKI 97 ?:
6EF>MFIAO M?:J> >;?=>J FB70;H":

I-* 14*6.&0 =78*1 3+ .2*&6 *&796*1*28

->; ?CF;H?7B 1013;C 203K?J; 71 1IIH7?7=>J <EHM7H: 71 J>; C;JH?9 101J;C "< M; M;H; JE JHO 7D: <E
J>; 17C; FH?D9?FB; 71 J>; C;JH?9 I01J;C M; MEKB: J>?DA J>7J <EEJ MEKB: 8; ;GK7B JE ?7D9>
KD<EHJKD7J;HIEJIWD; <EEJ ?1 ;GK7B JE ?D9>;I 7D: ED; C?B; ?I ;GK7BJE <;;J

DO =K;Il;Il M>0 J>H; 7TH;  <;;3 ?D 7 C?B; "J JKHDI EKJ J>7J ?J 13;Cl <HEC
7D 7D9?;DJ B?D;7H C;7IKH;C;DJ KI;: 80 J>; +EC7DI 79A J>;D ED; C?B; M7I
;GK7B JE  +EC7D <;;J ->,D J>; H?J?1> [J7HJ;: KI?D= ?J 7D: ;;97:;: JE
H;B7J; ?J JE M>7J MEHA;: <EH J>;C M>?9> M7| 7=H?9KBJKH; "D 7=H?9KB
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B?A;: JE KI; <KHBED=I 71 J>;?H B;:D=J> E< C;7IKH;C;:DJ <KHBED= M7l <;;J7D: ED; C?B; M7l :;9~
JE>7L; <KHBED=BB J?C;| ?I;GK7BJE <;J

<EEJ 7BIE >71 7 >?1JEH?97B 1?7=D?<?97D9; 7D: ?< OEK =K;llI;: 3>7J ?J M71 871;: ED 7D 7L;H7=; >KC
OEK MEKB: 8; H?=>J ->;H; 7H; IEC; M>E 8;B?;L; J>7J ?J ?| 79JK7BBO 871;: ED J>; 7L;H7=; >KC7L
B;D=J> ?J>HM70 D7C?D=?J 7 <EEJ C7A;l I;Dl,

-7A; 7 BEEA 7J J>; J78B; 8;BEM JE =;J 7D ?:;7 E< >EM J>; ?CF;H?7B 101J;C E< B?D;7H C;7IKH;C;:DJ

$51; )4- 8<1=)3-5; %93<-:

"D9> <;;J O7H:I
<EEJ ?D9>;l O7H:I
O7H: <:J ?D9>:l
<7J>EC <;;J ?D9>;l

HE: O7H:I <::J
<KHBED= <;J O7H: C?B;
C?B; <::J O7H:I HE:l
"7TKJ?97B C?B; <::J C?B;l

J <?HIJ =B7D9; J>?1 C70 I[;;C 7 B?JJB; CEH, 9ED<KI?D= J>7D C;JH?9
H;7B?13797BBO ?< M; M;H; :;7B?D= M?J> ZBBLYBID23> C;7IKH;C;DJI ?J
@KIJ C?=>J 8; %K9AO <EH KI M; 7H; EDBO =E?D= JE ;7B M?J> E:
C;7IKH;C;DJI <EH J>; CEIJ F7HJ ->El; J>H;; ?D9BK:; ?D9>;l <;;J 7D: C?B;l
(D9; ?D 7 M>?B; M; C?=>J |;; O7H:1 9EC; ?D JEEB?0OIJ7D9; 7D C;H?97D
<EEJ87BB <?;B: ?I O7H:IBED=7D: 7?<OEK ?D9BK:;J>; ;D:PED;l

(D9; 7=7?D EKH J7IA ?J JE MEHA M?J>?D J>; ?CF;H?7B 101J;C 7D: 8; 78B; JE MEHA 8;JM;;D L7BK;
M; 1II7HJ " M7DJ JE H;C?D: OEK JE J>?DA 78EKJ J>; 7DIM;H OEK 7H; JHO?D= JE <?D: 0>7J " M7DJ
78EKJ ?1 M>;J>;H EH DEJ J>; 7DIM;H ?1 =E?D= JE 8; 8?==;H EH IC7BB;H

D ;N7CFB; MEKB: 8; <;;J JE ?D9>;1 "< M; M;H; JE 9KJ 7 F?;9; E< F?F; <;;J BED=:E OEK J>?DA ?J N\
J>?1;D: KF 8;?D= CEH; J>7D 7?D9>;| BED=EH B;l1 J>7D ?D9>;| BED= " J>?DA M; 7BB 7=H;; J>7J ?J
CEH; J>7D ?D9>;l 7D: ?D <79J ?J ?1 "J MEHAI EKJ JE 8; ER®2=PPDEJ 8; 78B; JE =0 ?D9>;l
H?=>J 7M70 8KJ OEK FHE878BO 97D <?=KH; EKJ J>7J <;;J 137J;: ?D ?D9>;| I>EKB: MEHA EKJ JE
DKCS8;H

%;JINKI; J>7J 71 EKH <?HIJ ;N7CFB,;
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IEM C7DO ?D9>;l 7H; J>;H; 2D <;;J
"7 2D:J>; DKC8;H J>7J 137J;1 J>; H;B7J?EDI>?F 8;JM;;D ?D9>;| 7D: <;;J
"D J>?1 971;

1 foot = 12 inches

-7 K?B: 7 H7J?E

1 foot 12 inches
2 feet X inches

-7 HEII CKBJ?FBO

1 foot 12 inches
2 feet X inches
1 xX=2x12
X =24
Answer = 24 inches

BJ>EK=> OEK C?=>J >7L, 8;;D 78B; JE :E J>7J ?D OEKPCFEHIIVJI JE <EBBEM J>; |1J;FI ?DLEBL;:
J>?DA 78EKJ J>; 7DIM;H OEK ;NF;9J JE =;J ->?1 M?BB >;BF M>;D J>; DKC8;HI 7H; CEH; ?DLEBL;
JE <?=KH; EKJ

IEM C7DO O7H:I 7H; J>;H; ?D  ?D9>;l

"7 ?D: J>; DKC8;H J>7J =E;l 8;JM;;D O7H:I 7D: ?D9>;| 'EJ; J>7J J>;H; 7H; 79JK7BBO DKCS8;:H
9>EEl; <HEC EKB: KI;

1 yard = 36 inches

OR
1inch = 0.028 yards

"D J>?I GK;IJ?ED M; 7H; =E?D= <HEC ?D9>;| JE O7H:| IE MEHA?D= M?J> J>; DKC8;H M?BB 8;
-7 K?B: 7 H7J?E

7D:
7D: DEJ 71

| >:H; JE

71?7:H <EH
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1inch 0.028 yards
247 inches X yards

-7 HEII CKBJ?FBO

1inch 0.028 yards
247 inches X yards
1 x X =247 x 0.028
X =6.916
Answer = 6.916 yards

6 &(8.(* 9*78.32

-HO 7 FH79J79; GK;IJ?ED OEKHI;B< 7D: 9>;9A J>; L?:;E 7DIM;HI JE I;; >EM OEK :?: &7A; IKH; JE <
J>; 13;FI EKJIB?D;: 78EL; 7D: J>?DA 78EKJ M>;J>;H OEKH 7DIM;H I>EKB: 8; 8?==;H EH IC7BB;H

*K;1IJ?ED

->; B;D=J> E< J>; :K9J MEHA J>7J EXHHIB;;J C;J7B JH7:;IF;HIED >71 JE
9H;7J; <EH J>; L?:;;E FHE:K9QJ?ED IUK:?E ?I O7H:I 'EM C7DO <;;J E< J>; :K9J
:E;l 7HHO >7L; JE EH:;H JE 9ECFB;J; J>; @ES8

>JJFI L?:;E 8997CFKI 97 ?:
6 KODO N M?:J> >;?=>J FB70;H™

$ 36/.2, *8;**2 8-+ *86.( &2) 14*6.&0 .2*&6 *&796*1*287 =78*17

0>7J >7FF;DI M>D M; >7L; JE MEHA 8;IM;;D J>; C;JH?9 7D: ?CF;H?7B
I013;CI "J H;7BBO MEHAI @KIJ J>; I7C; 8KJ M; D;;: JE B;7HD 7 <;M D;M
DKCS8;HI

->; J78B; 8;BEM ?I 7 B?1J E< DKCS8;HI M>?9> 97D 8; Kl;: JE >;BF JH7DIB7J; 8;IM;;D C;JH?9 7D: ?C
B?D;7H C;7IKH;C;DJI 0>7J OEKYBB DEJ; >;H; ?1 J>7J J>; ;GK?L7B;DJ DKC8;HI H;FH;I;DJ KD?JI J>7J
?D B;D=J> EH KI;: I?C?B7HB&,F?DJ1RIK7JI?EDI
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D ;N7CFB; MEKB: 8; A?BEC;JH;l 7D: C?B;l EJ> 7H; Kl;: JE H;FH;I;DJ IK9> J>?D=I 71 :?137D9; JH7L;B
?D 7 97BH7?D 8KI EH 7?HFB7BDY =E 7D: C;7IKH; J>EI; BED= :?137D9;| KI?D= 9;DJ?C;JH;| EH ?JI
?CF;H?7B ;GK?L7B;DJ M>?9> ?| ?D9>;| ->7J @KE&] MHKNBIYYDJ

%?A;M?1; ?<M; M;H; JE C;7IKH; J>; B;D=J> E< 7 >EKI; M; MEKB: CEIJ B?A;BO KI; J>; C;JH;| EH ?JI ?C
;GK?L7B;DJ M>?9> ?I <;;J

BIE DEJ; J>7J M; :EDIH7DIB7J; ;L;HO C;JH?9 7D: ?CF;H?7B DKC8;H JE J>;?H ;GK?L7BDJI | M; |
8, MEHA?D= M?J> CEIJ E< J>; KD?JI J>;H; ?I DE H,;7B D;;: JE <?D: 7BB J>;I; DKC8;HI 7L?D= I77?:
OEK M7DJ;: JE =E J>HEK=> 7D: <?D: J>, DKC8;HI OEKHI;B< ED J>; ?DJ;HD;J EH FEII?8BO ;L;D JHC(
J>;C EKJ KI?D= J>; DKCS8;HI ?D J>; J78B;| 78EL; 7D: 8,BEM J>;D ?J MEKB: CEIJ B?A;BO >;BF M*~
KD:;HIJ7D:?D= E< >EM B?D;7H C;7IKH;C;DJ KD?JI MEHA M?J> ;79> EJ>;H

-91+ 47-91)3 8<1=)3-5;
C;JH; <::J

A?BEC;JH; C?B:l
9:DJ?C;JH; ?D9>:|
C?BB?C;JH; ?D9>:|

"J C?=>J 7BIE 8; >;BF<KB JE BEEA 7J J>EI; DKC8;HI ?D J>; H;L;HI;

47-91)3 -191+ 8<1=)3-5;
<EEJ C:;JH;l

C?B; A?BEC;JH;I
?D9> 9:DJ?C;JH;I
?D9> C?BB?C;JH;l

L;:D J>EK=> M; >7L; 7 9EDL;HI?ED DKCS8:H JE =E <HEC C?B;| JE A?BEC;JH;l 7D:J>D 7
9EDL;HI?ED DKCS8;H JE =E <HEC A?BEC;JH:;| JE C?B/OIK7BBY >7L; JE
H;C;C8;H 8EJ>

0>79>;L;H E< J>; JME DKCB8;HI ?I ;71?;1J <EH OEK JE H;C;C8;H ?I 7BB OEK D;;: JE
C;CEH?P; (D9; OEK ADEM ED; OEK 97D =;J J>; EJ>;H

LH YT >EM 23 MEHAI

0 ;YBBKI; C?B;l 7D: A?BEC;JH;l <EH J>?1 ;N;H9?I; 0>7J M; ADEM ?1J>7J C7?B;?1;GK7BJE A?BE(
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1 mile = 1.61 kilometres

'EM M>7J M; D;;: JE <?=KH,; EKJ ?I J>; H;L;HI; "D J>?1 971; >EM C7DO C?B;l J>;H; 7H; ?D ED,; A?BEC
(D9; 7=7?D 71A OEKHI;B< M>;J>;H OEK J>?DA J>; 7DIM;H I>EKB: 8; 8?==;H EH IC7BB;H J>7D

,E JE <?=KH; EKJ EKH 7DIM;H M; D;;: JE :E J>; <EBBEM?D=

# kilometres = # miles x 1.61
!l

# kilometres
1.61

# miles =

!

1 mile = 0.62 kilometres
,E M: :D: KF M?J> A?BEC:JH; :GK7B?D= C?B:l
0:YL; @KIJJ7A;D ED; 9EDIJ7DJ JE :;H?L; J>; EJ>;H BK®JIDDE 2>?| M?J> 7DO E< J>; DKCS8;HI KI::
JE JH7DIB7J; 879A 7D: <EHJ> 8;JM;;:D C;JH?9 7D: ?CF:H?7B

%;JNYCEL; ED 'EM M>7J M; M?BB :E ?1 IJ7HJ JE MEHA 8;IM;;D J>; ?CF;H?7B 7|
C;JH?9 I013;CI 7D: J>; ;71?7;13 M70 JE :E J>7?I ?1 80 =E?D= J>HEK=> |EC;
;N7CFB,; GK;IJ?EDI

IEM C7DO C;JH;I 7H; J>:H; ?D <;:J
g/ ?D: J>; DKC8;H OEK 97D MEHA M?J>
0 ; ADEM J>7J

1 metre = 3.28 feet
1 foot = 0.305 metres

| M; 7H; =E?D= <HEC <;;J JE C;JH;l M;YBB =E M?J> <EEJ C:JH;l
"7 K?B: 7 H7J?E
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1 foot ~ 0.305 metres
42 feet X metres

-7 HEIl CKBJ?FBO

1 foot 0.305 metres

42 feet X metres
1 x X =42 x 0.305
X =12.81

Answer = 12.81metres

IEM C7DO ?D9>;l 7H; J>;H; ?D  9:DJ?C;JH;l
"7 ?D: J>; DKC8;H OEK 97D MEHA M?J>
0 ; ADEM J>7J

1 centimetre = 0.393 inches

1inch = 2.54 centimetres
| M; 7H; =E?D= <HEC 9;DJ?C;JH; JE ?D9>;| M;YBB =E M?J> 9;DJ?C;JH;
"7 K?B: 7 H7J?E

1cm B 0.3931in

100 cm Xin

-7 HEII CKBJ?FBO

?D9>;|
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1cm B 0.393in

100cm  Xin
1 xX =100 x 0.393
X = 39.3

Answer = 39.3cm

6 &(8.(* 9*78.327

-HO 7 9EKFB; FH79J79; GK;IJ?ED <EH OEKHI;B< &7A; IKH; JE =E J>HEK=> J>; IJ;FI I?C?B7H JE
GK;IJ?EDI 78EL; 7D: 7BIE C7A; IKH; JE 9>;9A J>; L?:;E 7DIM;HI JE [;; ?< OEK 7H; 9EHH;9J

*K;1IJ?ED

#7AE8 ?1 7 97HF;DJ;H M>E 9H;7J;| <EHCI <EH 9ED9H;J; 9EBKCDI ->; C;{IKH;C;DJI
<EH J>; 9EBKCD 7H; ?D C?BB?C;JH;| 8KJ #7AE8 MEKB: H7J>;H MEHA ?D ?D9>;! IE
59?51 JE JHTDIB7J; J>; C?BB?C;JH;1 JE ?D9>;1 ->; 9EBKCDI 7H; H;9J7D=KB7H 7D:
7H; CC80 CC 0>7J7H; J>; C;7IKH;C;DJI E< J>; 9EBKCD ?D ?D9>;l

>JJIFl L?:;E 8997CFKI 97 ?:
6>M > M8 M?:J> >:?=>] FB70:H":

*K;IJ?ED

B?71?17978?D;JC7A;H <HEC ,M;:;D M>E ?I DEM 7D 7FFH;DJ?9; ?D 7DT:7 !,
>718;;D 7IA;: JE EH:;H C7J;H?7B <EH J>; @E8 7D: ?J JEJEBI _ N:;;J
MEE: |>; ?I Kl;: JE MEHA?D= ?D C;JH?9 >; M7DJI JE 9>7D=; J>7J JE C;JH;| EM
C7DOC;JH;lE< _ N _?1>;=E?D=JE D;;:

>JJFI L?:;E 8997CFKI 97 ?:
6H>IJFO<O M?:J> >;?=>J FB70O;H"




$ *.,-8 *&796*1*287

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70O;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;9J?ED

>JJFI L?;E 8997CFKI97 ?: 6HH NH M?:J> >;?=>J FB70;H"™

IEM CK9> :E OEK M;?=>

99EH:?D= JE J>; W7BM70I 9EHH;9JX ?DJ;HD;J J>; 7L;H7=; 7D7:?7D C7D M;
FEKD:I EH  A?BE=H7CI 7D: J>; 7L;H7=; 7D7:?7D MEC7D M;?=>|
FEKD:IEH A?BE=H7CI

)EKD:l 7D: A?BE=H7CI 7H; @KIJ JME E< J>; M70I M;?=>J 97D 8; C;7IKH;
,EC;J?C;| OEK C?=>J >;7H M;?=>J H;<;HH;: JE 7] C7II

0;?=>J 7D: C7Il 7TH; 79JK7BBO JM¥H;DxJ>?D=| 8KJ <EH J>; CEIJ F7THJ M,

H;<;H JE J>;C 71 J>; 17C; J>?D?2%>J ?1 7 H;<;H;D9; JE J>; 7CEKDJ E< <EH9;

7D E8@;9J ;NF;H?;D9;l K; JE 3393k E< =H7L?3Q)>;, =H7L?J7J?ED7B FKBB

9>7D=;| B?A; ?< OEK M;H; ED J>; CEED OEKH M;?=>J MEKB: 9>7D=; ->; C7Il

E< 7D E8@;9J MEKB: 1370 J>; I7C; H;=7H:B;ll E< J>; =H7L?J7J?ED7B FKBB E< 7D
E8@;9J ->; C7Il E< 7D E8@;9J H;<;HI JE >EM CK9> C7JJ;H ?J 9EDJ7?DI ->?I :E;| DEJ 9>7D=;

0>7J;L;H J>; 971; M; M?BB H:<:H JE M:?=>J 7D: C7ll 71 J>; I7C; 9ED9;FJ

"< OEK M7DJ JE ADEM CEH; 78EKS$;B5D9?8;IM;;D M;?=>J 7D: C7Il 9>;9A EKJ J>;
<EBBEM?D= B?7DA:HIKI M;?=>J 0?A?F;:?7

I-* *86.( =78*13+$%  *.,-8

0>;D :;7B?D= M?J> M;?=>J C;7IKH;C;DJI ?D C;JH?9 M; <EBBEM 7 F7JJ;HD I?C?B7H JE J>; ED; KI;: <E
B?D;7H C;7IKH;C;DJI; B7HJ M2J> J>; 871; KD?J M>?9> 2| J>; =H7C 7D: 7BB EJ>;H C;JH?9 M;?=>JI >
CKBJ?FB?;H J>7J H;B7J;l 879A JE J>; =H7C

'EM H;C;C8;H M?J> C;JH?9 B?D;7H C;7IKH;:C;DJI J>;H; M:H; 7 BEJ E< J>;C ED J>7J J78B; 7D: CEIJ E-
M; H;7BBO :?2JDYB M?J> "J1 J>; I7C; J>?D= M?J> C;JH?9 M;?=>J C;7IKH;&tBEDY Q7B M?J> 7BB

E< J>;C 8KJ H7J>H @KIJ J>; <M J>7J M; ;7B M?J> J>; CT@EH?JO E< J>; J?C;

,E KI?D=EKH =H7C 71 J>; 871; KD?J M; >7L;

18


https://en.wikipedia.org/wiki/Mass_versus_weight
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$51; <3;1731-9

A?BE=H7C A=

=H7C 87I; KD?J =

9;DJ?=H7C 9=

C?BB?=H7C C=

HEC J>?1 9>7HJ M; 97D 9ED9BK:; J>7J J>;H; 7H; =H7Cl ?D 7 A?BE=H7C 7D: J>7J J>;H; 7TH;
C?BB?=H7CI ?D 7 =H7C (D9; 7=7?D KI?D= J>;, CKBJ?FB?;H M; 97D =E <HEC ED; KD?J JE J>; EJ>;H

%;JYJ>HEM ?D ED; EJ>;H DKCS8;H >;H;TJ>; C;JH?9 JEDD;
1 metric tonne = 1000 kilograms

#KIJ <EH <KD M;YBB MH?J; :EMD J>; C;JH?9 M;?=>J E<7 <;M 9ECCED EH C708; KDO9ECCED ?J;C

?2)473- & -1/0;

177D EBJ IFH?DJ;H <HEC #7C7?97 A?BE=H7CI

IKCC?D=87H: =H7Cl 7L;H7=;

H?PPBO 8;7H A?BE=H7CI 7:KBJ C7B; 7L;H7=;

D ;B;9JHED \ [ A?BE=H7CI L;HO B?=>J
->: IKD \ A?BE=H7CI L;HO >;7LO

->; 8;13 M70 <EH KI JE =E 78EKJ MEHA?D= M?J> C;JH?9 M;?=>JI ?| JE =E J>HEK=>7 <;M ;N7CFB;l J
JE?J

N7CFB;

87= E<FEJ7JE 9>?FI M;?=>JI =H7CIl 'EM C7DO C?BB?=H7CI ?| J>7J
-7 ?D: J>; CKBJ?FB?;H

0>7J M; I;; ?13>7J =E?D= <HEC C?BB?=H7CI JE =H7CI J>; CKBJ?FB?;H ?I 0>7J
J>?1?1170?D=?1J>7J 7 C?BB?=H7C ?I J>E<7E<7=H7C EH J>7J J>;H; 7H;
C?BB?=H7CI ?D 7 =H7C

-7 K?B: 7 H7J?E
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1 gram 1000 mg

48 grams X mg

-7 HEIl CKBJ?FBO

1 gram 1000 mg

48 grams X mg
1 x X =48 x 1000
x = 48,000

Answer = 48, 000 grams

N7CFB;l

9K879 C;JH; E<9EDSH;J; M;?=>I C;JH?9 JEDD;!| IEM CK9> ?1 J>7J ?D
A?BE=H7CI

-7 ?D: J>; CKBJ?FB?;H

"D J>?1 971; ?< M; =E <HEC 7 C;JH?9 JED JE A?BE=H7CI J>; CKBJ?FB?;H ?I 0>7J
M; 7H; 170?D=?1 J>7J J>;H; 7TH; A?BE=H7CI ?D ED; C;JH?9 JED

-7 K?B: 7 H7J?E

1 tonne 1000 kg
2.4 tonnes X kg

-7 HEII CKBJ?FBO

1 tonne 1000 kg
2.4 tonnes X kg
1 x X =2.4x1000
X = 2,400
Answer = 2,400 kilograms
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6 &(8.(* 9+78.32

- HO 7 FH79J79; GK;IJ?ED OEKHI;B< 7D: 9>;9A J>; L?:E 7DIM;H JE I;; >EM OEK :2: &7A; IKH; JE <
J>; 13;FI EKJB?D;: 78EL; 7D: J>?DA 78EKJ M>;J>;H J>; L7BK; OEK I>EKB: =;J ?| =H;7J;H EH IC7BB;H
EH?=?D7B L7BK;

*K;1IJ?ED

"IJL7D ?1 7 8H?9AB70;H EH?=?D7BBO <HEG-!IPAEIMID?| 8K?B:?D= H;: 8H?9A
>EKI;I M>?9> J;D: JE B71J BED=;H J>7D MEE: <H7C; >EKI;| 7D: 7TH; 9ECCED 879A
?D IKD=7H®@9> 8H?9A M;?=>J| 78EKJ A?BE=H7CI 'EM C7DO 9;DJ?=H7CI ?I
J>7J

I J>;H; ?I DE :?H;9J CKBJ?FB?;H <HEC A?BE=H7CI JE 9;DJ?=H7CI| OEKH 8;IJ 8;J C?+>J 8; JE :E
J>?1?D 1J;FI EK C70 M7DJ JE =E <HEC A?BE=H7CI JE =H7CI 7D: J>;D <HEC =H7C| JE
9;DJ?=H7CI

>JJFI L?:;E 8997CFKI 97 ?: 69B8B IK M?:J> >;7=>J FB70;H"

I-* 14*6.&0 =78*13+$ *.,-8

BJ>EK=>J>;H; ?| 7 BEJ E<>?IJEHO 8;>?D: J>; ?CF;H?7B 101J;C M; 7H; =E?D= JE 1379A JE J>; 87179

"< OEK MEKB: B?A; JE <?D: EKJ CEH; ?D<EHC7J?ED 78EKJ J>; >?IJEHO E< ?CF;H?7B |
EKJ J>; <EBBEM?D=GZBA/B .D?JI H?J/DD?97

EH EKH FKHFEI:l M; M?BB EDBO :;7B MPMIDJ C<ZIKH;C;DJI E< M:?=>J1 ?D J>; ?CF;H?7B
I01J;C ->:0 7H;


https://www.britannica.com/topic/Imperial-unit
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$51; )4- 8<1=)3-5; %93<-:
EKD9; EP EH FEKD:I
FEKD: B8 EKD9;l
JED FEKD:I

(A70 M;YBB J>HEM ED; CEH; ?D J>;H; 7D: J>7J ?1 7 WIJEBCXOHK C70 >;7H ED9; ?D 7 M>?B;
7D: 9;HJ7?DBO CK9> CEH; 9ECCED ?D H?J7?D J>7D ?D 7D7:7 |JED;?l FEKD:l ->; 1JED; 717 <I
E< C;71KH;C;DJ :;L;BEF;: C7DO O;7HI 7=E 7D: :;7BJ M?J> M;?=>J M>;D F,EFB; M;H; JH7:?D= =EE
(H?=?D7BBO 7 WIJED;X 9EKB: >7L; 8;;D 7DOM>;H; <HEC JE FEKDIIGRIBHEN 7JY FEKD:I

D: 7DEJ>;H J>?D=TTJ>7J JED J>7J OEK [;; ?D J>?I J&B;X 32D J>; C;JH?9 ;GK?L7B;DJ 7?HIJ
J>; IF;BB?D= ?I<MDJ ->;H; ?1 J>; C;JH?9 WJIEDD;X 7D: J>; ?CF;H?7B WJED X ,;9ED: J>;H; ?1 3>; 7
M;?=>J C;JH?9 JEDD; M;?=>1  A?BE=H7CI M>?7B; 7D ?CF;H?7B JED M;?=>]  FEKDII D: J>7)
DEJ 7BB FEKD:I ?I H;<;HH;: JE 71 7 WI>EHJX JED M>7B; 7 WBED=X JED ?| 7THEKD: FEKD:I

(D9; 7=7?D >;H; 7H; J>EI; 2J;Cl <HEC 8;<EH; @KIJ M?J> M;?=>J1 J>7J 7H; DEM ?D ?CF;H?7B

2)473- & -1/0;

172D EBJ IFH?DJ;H <HEC #7C7297 FEKD:I

IKCC?D=87H: EKDO9;l 7L;H7=;

H?PPBO 8;7H FEKD:l 7:KBJ C7B; 7L;H7=;
D ;B;9JHED \ [ FEKD:I 132BB B?=>J
> IKD \ FEKD:I 1J?BB >;7LO

'‘EM B;JY=E J>HEK=> 7 <;M ;N7CFB;| MEHA?D= 8;JM;;D J>; ?CF;H?7B KD?JI <EH M;?=>J

JOF?97B Y\ Y I>;;J EXFBOMEE: _ J>?79A M;?=>| 7TFFHEN?C7J;BO FEKD:I
IEM C7DO EKDS9;1 ?1 3>7J

-7 ?D: J>; DKC8;H J>7J 137J;1 J>; H;B7J?EDI>?F 8;JM;;D FEKD:| 7D: EKD9;l
+,C;C8;H J>7J M; 7TH; =E?D= <HEC FEKD:I JE EKD9;l

"D J>?1 971; ?< M, =E <HEC FEKD:I JE EKD9;! J>; DKC8;H M; MEKB: KI; ?I
0>7J M; >7L; ?1 J>7J ED; FEKD: ?I ;GK7B JE EKDG9;l

-7 K?B: 7 H7J?E
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lpound 16 ounces

61 pounds X ounces
"7 HEIl CKBJ?FBO

lpound 16 ounces

61pound X ounces
1 x X =61x16
X =976
Answer = 976 ounces

0 ;YBB =E J>HEK=> 7DEJ>;H ;N7CFB; 8KJ ?D J>?1 97I; M;YBB 7:: 7 B?JJB; CEH; JE J>; GK;IJ?ED

N7CFB;l

F?;9; E< \ MEE: M;?=>| 78EKJ EKD9;| F;H <EEJ >EKI; ?I 8;?D=
<H7C;: 7D: 7D EH:;H =E;| ?D <EH ;?=>J<EEJB;D=J>IE< \ 0>7J M?BB 8; J>;
JEJ7B M;?=>J E< J>; MEE: ?D FEKD:I

-7 ?D: J>; JEJ7B 7CEKDJ E< MEE: H;GK?H;: ?D J>; EH:;H ?D <;;J
Feet = pieces x 8 feet/piece
Feet =103 x 8
Feet = 824
-7 ?D: J>; JEJ7B M;?=>J E< J>; MEE: ?D EKD9;l
ounces = feet x 25.6 ounces/foot
ounces = 824 x 25.6
ounces = 21,094

-7 ?D: J>; DKC8;H J>7J MEHAI 8;JM;;D EKDS;l 7D: FEKD:I H;C;C8;H?D= J>7J M; 7H; =E?D= <HEC EKD9;|
JE FEKD:I

"D J>?1 971, EKDY9; EH FEKD:I
-7 K?B: 7 H7J?E
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1oz 0.0625 1bs
21,094 oz X lbs

-7 HEII CKBJ?FBO

1 0z 0.0625 Ibs

21,0940z  Xlbs

1 x X = 21,094 x 0.0625
X = 1318.38

Answer = 1318.38 1bs

6 &(8.(* 9*78.32

-HO 7 FH79J?9; GK;IJ?ED OEKHI;B< 7D: 9>;9A J>; L?:;;E 7DIM;H JE I;; >EM OEK :?: &7A; IKH; JE <
J>; 13;FI EKIB?D;: 78EL; 7D: J>?DA 78EKJ M>;J>;H J>; L7BK; OEK I>EKB: =;J ?I =H;7J;H EH IC7BB;H
EH?=?D7B L7BK;,

*K;1IJ?ED

0 ;YH; =E?D= JE 879A JE "IUL7D EKH S8HRAABID);HIE 8KO IEC; 8H?9A
CEHJ7H M>;D 8K?B:?D=J>; >EKI; !; 8KOl  JEDI E< CEHJ7H <EH J>; @ES8 'EM
CK9> ?1 J>?1 ?D FEKD:I

>JJFI L?:E 8997CFKI 97 2:
6K?K 7M?:J> >?=>] FB7O:H"

$ 36/.2, %82 *86.(&2) 14*6.80$  *.-8 *&796*1*287

0 ;YH; =E?D= JE :E J>; I7C; J>?D= ?D J>?I F7HJ 71 M; :?: ?D J>; B?D;7H C;7IKH;C;DJ F7HJ 7D: ED
M?J>7 <;M E< J>; CEIJ 9ECCED M;?=>J C;7IKH;C;DJI ?D ?CF;H?7B 7D: C;JH?9 (D9; 7=7?D J>; KD?.
C;JH?9 J>7J 7H; JH7DIB7J;: ?DJE ?CF;H?7B 7D: J>;D 879A J>; EJ>;H M70 7H; KD?JI J>7J H;FH;;DJ I
97J;=EH?;| EH ?DIJ7D9; 7 C;JH?9 JEDD; MEKB: 8; I?C?B7H JE 7D ?CF;H?7B JED

;BEM 7H; J>; DKCS8;HI JE JH7DIB7J; <HEC C;JH?9 JE ?CF;H?7B 7D: J>,C <HEC ?CF;H?7B 879A JE (
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47-91)3 8<1=)3-5;

- 91+
A?BE=H7C A= FEKD:I

=H7C = EKD9;l
JEDD; FEKD:I
47-91)3 -191+ 8<1=)3-5;
FEKD: B8 A?BE=H7CI
EKD9; EP =H7CI

JED A?BE=H7CI

%;IN@KIJ =;J H?=>J ?DJE J>; ;N7CFB;l >;H;

?1 7 JOF; E< M;B:?D= C79>?D; "D «79PJJO >;7LO
FEKD:I 'EM CK9> MEKB: J>7?I 8;

->: %?D9EBD ,
M;B:?D= C79>?D; J>7J M;?=>| 78EKJ

A?BE=H7CI
-7 ?D: J>; DKC8;H J>7J JH7DIB7J;1 8;IM;;D A?BE=H7CI 7D: FEKD:I
+;C;C8;H J>7J M; 7H; =E?D= <HEC FEKD:I JE A?BEADEM 0>7J FEKD:

;GK7BI  A?BE=H7CI
-7 K?B: 7 H7J?E

11b 0.454 kg
410 1bs X kg

-7 HEII CKBJ?FBO

11b 0.454 kg
410 1bs X kg
1 x X =410 x 0.454
X = 186.14
Answer = 186.14 kg
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;GK7BI =H7ClI
-7 K?B: 7 H7J?E

-7 HEIl CKBJ?FBO

,B7TLA7 ?1 7 87A;H M>E MEHAI <EH 7 87A;HO BE97J;: ?D 7 IC7BB JEMD 7D J>; ?DJ;F
E< H?J?1> EBKC8?7 (D; E<J>; 8?=1;BB;HI 7J J>?1 FTHJ?9KB7H 87A;HQ ?I J>; <H;I:
9EEA;: KHEF;7D IJOB; 9HKIJO 8M9% BE7< E< 8H;7: H;GK?H;l 78EKJ
EKD9;l E< <BEKB7LA7 >717 P;9>879A=HEKD: |>; M7DJI JE JH7DIB7J; Jp7J

?DJE =H7CIl IEM C7DO =H7CIl E< <BEKH :E;l ?J J7A; JE 87A; ED; BE7< Ex 8H,7:

-7 ?D: J>; DKC8;H J>7J JH7DIB7J;1 8;IM;;D EKD9;l 7D: =H7CI $;;F ?[D C?D:
J>7J M; 7H; =E?D= <HEC EKD9;| JE =H7CI ?D J>ABEM 8>7J ED; EKD9;

loz  28.35g
10.60z  Xg
loz  28.35g
1060z  Xg
1 x X =10.6 x 28.35
X = 300.51

Answer = 300.51¢g

A?BE=H7CI J>EK=¥BB IJ7HJ M?J> J>7J
A?BE=H7CI

0:1;;J>7) FEKD:

0;7BIEI;; J>7J A?BE=

#KI1J <EH <KD B;JMDEJ>;H B7O;H JE J>?1 GK;IJ?ED !'EM C7DO BE7L;l E<|8H;7:
9EKB: ,B7LA7 C7A; ?<1>; IJ7HJ;: M?J>7 FEKD: 87= E< <BEKH

-7 >7D=;J>;, FEKD:I ?DJE =H7Cl ?D:7 DKC8;H J>7J JH7DIB7J;l 8;JM;;D
J>; IME

%EEA?D=879A 7J EKH J78B; M; <?D: J>J>K;;:EDKCS8;H J>7J JH7DIB7J;|
<HEC FEKD:I ?DJE =H7CEQ®-7L; 7 DKC8;H J>7J JH7DIB7J;| <HEC FEKD:I|?DJE

H7C =H7CI
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0 ;97D KI; 8EJ> J>;I; DKC8;HI JE 97B9KB7J; J>; DKC8;H E< =H7CI
"7 K?B: 7 H7J?E <HEC FEKD:l ?DJE A?BE=H7CI 7D: 9HEII CKBJ?FBO

1lb  0.454kg

10lbs  Xkg
1 x X =10 x 0.454
X =4.54

Answer = 4.54 kg

"-7  -H7DIB7J; A?BE=H7CI ?DJE =H7CI

1kg  1000g
4.54kg  Xg
1 x X = 4.54 x 1000
X = 4540

Answer = 4540 ¢

BCEIJ J>;H;

"-7  -TA;J> DKC8;H E<=H7CI?D 7 FEKD: 87= E< <BEKH 7D: :?L?:; ?J 80 J>; DKC8;H E< =H
J7A;1 JE CT7A; ED; BE7< E< KHEF;7D 9HKIJO 8H;7:

grams in a 10 pound bag of flour

] fbread =
0aves ot brea grams in loaf of bread

4540

300.5
= 15.10loaves of bread

1?D= EKH HEKD:?D= IA?BBI :;L;BEF;: ?D J>; ;7HB?;H 9>7FJ;HI M; MEKB: HEKD: J>7J :EMD JE B
:K; JE BEIl 7D: M713; :KH?D= J>; 8H,;7: C7A?D= FHEY;Il M; 9EKB: 71IKC; J>7J M; MEKB: C7A; ;L;D B
J>7J J>7J

Cl E< <BEk

E7L;1 "D <7
I BE7L;!

6 &(8.(* 9*78.32

-HO 7 FH79J7?9; GK;IJ?ED OEKHI;B< 7D: 9>;9A J>; L?:;;E 7DIM;H JE I;; >EM OEK :?: &7A; IKH; JE <EB
IJ;FI EKJB?D;: 78EL; 7D: J>?DA 78EKJ M>;J>;H J>; 7DIM;H OEK I>EKB: =;J ?I =H;7J;H EH IC7BB;H

EH?=?D7B L7BK;,
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*K;1IJ?ED

$;;F?D= M?J> <EE: M;YBB CEL; EKH 7JJ;DJ?ED EL;H JE 9EEA?D= M>;H; H7D9E?I ?I

9EEA?D= KF 7 <?I> M;?=>?D= FEKD:I EKD9;l 0>7J ?I J>; M;?=>J E< J>; <?|>?D
=H7ClI

(D9; 7=7?D OEKYBB >7L; JE :E J>?I ?D JME 1J;FI E ?J >EM;L;H OEK M?I> 8KJ J>?DA H

< J>;
CElJ ;<?9?;DJ M70 JE :E ?J

1?7DJ 0>7J ?1 J>; ?CF;H?7B C;71KH;C;DJ E< M;?=>J M>?9> 9EHH;IFED:I JE =H7CI




*&8 2¥6,= *&796*1*287

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70O;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;9J?ED

>JJFI L?;E8997CFKI97 ?: 6 PCOIM?J> >;7=>J FB70;H™

-7A; 7 BEEA 7J J>; F?9JKH; E< J>; <?H; JE J>; B;<J "< OEK M;H; JE :;I9H?8; J>
7D: OEK >7: J>; J>H;; MEH:I >;7J J;CF;H7JKH; 7BO;DEH9>EEI; <HEC
M>?9> MEKB: OEK I70 8;1J :;19H?8;l J>; <?H;

2EK C?=>J |70 J>7J 7BB J>H;; MEH:I 9EKB: :;I9H?8; J>; <?H; 7D: OEK MEKE

H?=>J | 7BB J>H;; MEH:I 97D 8; KI;: JE :;I9H?8; 7 1?C?B7H 1?JK7J?ED J>7?I 9f
8; 9ED<KI?D= 1J>?1 9>7FJ;H :; 7Bl M?J> >, ZD;DEK C?=>J >7L; =K;lI;: 3>7J M; 7H; =E?D= BEEA 7J
J>?1 <HEC J>; >;7J BDH-E?DJ E< L®;MWBB =;J JE J;CF;H7JKH; ?D J>; D;NJ [;9J?ED 8KJ <EH DEM A
J>7J J;,CF;H7JKH; ?1 7 C;7IKH; E< J>; ?DJ;DI1?JO E< J9EKBJ :09H?8; J>; <?H; 7| L;HO >EJ M>?9>
MEKB: ?D:?97J; 7 >?=> ?DJ;DI?JO E< >;7J

J J>?1 FE?DJ M; I>EKB: =;J 7 ;;<?D?J?ED=EX'YQ,H-E?D= JE H;<;H JE 0"$") " >;H; <EH J>;
5, <?D?J?ED

5-9/@ "D F>0I1?91 ;558 ?1 J>; GK7DJ?J7J?L; FHEF;HJO J>7J CKIJ 8; JH7DI<;HH;: JE 7D E8@;9J ?I
F;H<EHC MEHA ED EH JE >;7J J>; EB@;9J

->7DAI 0 ?A?F;:?7
->;H; 7H; C7DO <EHCI E<5@B ; 7H; @KIJ =E?D= JE <E9KI ED =@1?D;8+?I I;9J?ED

"< OEK MEKB: B?A; JE ADEM CEH; 78EKHI; D] KEHCI E<3Q19>;9A EKJ J>; <EBBEM?D=
B?DAOF:l E< D;HO ,EB7H ,9>EEBI

*&796.2, *&8 2%6,=

"D J>; B71J JIME |;9J?EDI M; J7HI&E&=<E?D= J>HEK=> J>; C;JH?9 KD?JI 7D: J>;D J>; ?CF;BB7B KD?JI
J>;H; 7H; EDBO JME KD?JI <EH ;79> J>7J M; 7H; =E?D= JE :;7B M?J> |IE M;YBB ?DJHE:K9; J>;,C 7B
J>;D MEHA J>HEK=> ;N7CFB;| M?J>?D C;JH?9 7D: M?J>?D ?CF;H?7B 7D: J>;D MEHA 8;JM;;D J>;C
KD?JI M; 7H; =E?D= JE :;7B M?J> 7H; 7| <EBBEMI

29
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91+ 47-91)3
A?BEM7JJI A0 H?J?1> J>;HC7B KD?J 8JK
97BEH?;| 97B @EKB;| #

%;JYJ7A; 7 BEEA 7J J>; H;B7J?EDI>?F 8;IM;;D ;79> E< J>; KD?JI

$51; 8<1=)3-5;
A?BEM7JJ 8JKY I 97B
H?J?1> J>;HC7B KD?J A0 #
97BEH?; #

@EKB;| 97B

'EJ; J>7J J>H; 7TH; 7 9EKFB: E< :GK?L7B;:DJ DKC8:HI C?11?D= IK9> 71 J>; DKC8:H E< A?BEM7JJI ?L
->:|: 7H; DEJ ?D9BK::: 71 J>;:0 7H; ;?J>:H JEE IC7BB B+ W& 8EB?tH M?J> ->; DKCS8;HI 78EL; 7H;
=:D;:H7BBO J>; ED:I M; D;:: JE ADEM

,EC;J>?D= ;Bl; JE DEJ; ?I J>7J E<J;D ?DIJ;7: E< KI?D= 97BEH?;| 7D: @EKB;| M; KI; A?BE97BE
A?BE@EKB;I A?BE97BEH?; A97B ?I  97BEH?;1 7D: ?J J7A;l A?BE97BEH?; JE H7?l; J>; J;CF;
A?BE=H7C E<M7J;H Q |M;B;7HD;: 8;<EH; J>;H; 7H; =H7CI ?D ED; APBE=H7C EBBEM?D= J>;
?J MEKB: J>,D J7A; 97BEH?; JEH7?l; =H7/CE<M7J;H Q

1 kilocalorie (1000 calories) — raises 1 kilogram (1000 grams) of water 1°C
1 calorie — raises 1 gram of water 1°C
->?1 17C; BE=?9 <EBBEMI <EH J>; @EKB,; (D; A?PBE@EKB; ;GK7BI @EKB;I "< M; H;B7J; ?J JE
J>; J;CF;H7JKH; E< M7J;H M>7J M; MEKB: [;; ?1 3>7J ?1 J7A;1 @EKB; JE H7?l; =H7C E< M7J;H
EBBEM?D= J>; I7C; BE=?9 71 J>;, 97BEH?; 7D: A?PBE97BEH?; ?J MEKB: J7A; A?BE@EKB; JE H7?I:
M7 H Q
1 kilojoule (1000 joules) — raises 1 kilogram (1000 grams) of water 0.24°C
1 joule — raises 1 gram of water 0.24°C
0 ;97D J7A; J>?1 7 8?3 <KHJ>;H 7D: J7BA 78EKJ FO=DJ7,HRAJI?1> J>;HC7B KD?J ->; >1J) 7D;H

ED; -.?1 :DEK=>JE H7?Il; ED; FEKD: E< M7J:H ::=H:; 7>H:D>|2D;H7BBO 9EDI?::H:: JE 8; J>;
7CEKDJ E< >;7J ECH?D 7 C7J9>
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+;C;C8;H J>7J OEK 97D :;H?L; 7DO EJ>;H DKC8;H OEK D;;: <HEC J>; 9EDL;HI?ED

DKCS8;HI =?L;D ->;I; 7H; J>; EDBO DKC8;H J>7J OEK >7L; JE C;CEH?P;

%;J¥=E J>HEK=> 7 <;M ;N7CFB; GK;IJ?EDI JE I;; M>;H; M; 7H; 7J

IEM C7DO @EKB;| # 7H; J>H; 2D H?J?I> J>HC7B KD?JI -.
"7 ?D:J>; DKC8;H J>7J JH7DIB7J;| 8;JM;;D @EKB;| 7D: H?J?I> J>HC7B KD?JI $;;F ?D C?D: J>7J M; 7H;

=E?D=<HEC -NE @EKB;I
"D J>?1 971; M; ADEM J>7J
-7 | KIK7B 8K?B: 7 H7J?E

IBTU 1055 joules
14BTU’s  Xjoules

@EKB;!

-7 HEII CKBJ?FBO

IBTU 1055 joules
14BTU’s  Xjoules
1 xX =14 x 1055
X = 14,470
Answer = 14, 470 joules

97BEH?;| 97B

IEM C7DO A?BEM73J1 A0 7H; J>;H; ?D

-7 ?D: J>; DKC8;H J>7J JH7DIB7J;| 8;JM;;D A?BEM7JJI 7D: 97BEH?;I
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"D J>?1 971; M; ADEM J>7J A?BEM7JJ ?| ;GK7B JE 97BEH?;l 'EJ; J>7J M; 7TH; =E?D= <HEC 97BEH?;| JE
A?BEM7JJI 7D: M; :lEEBDHL; J>; DKC8;H E< A0 ?D ED; 97BEH?; 0>7J M; :E >7L; ?1 J>; DKC8;H JE =E <HEC
A?BEM7JJI JE 97BEHARDEM J>7J A?BEM7JJ 97BEH?;I

-7 K?B: 7 H7J?E KI?D= J>; DKC8;H M; :E >7L;

1kW 860,421 cal
XkW 1,495,276 cal

0>7J OEKYBB DEJ; >;H; ?1 3>7J M>;D OEK =;J JE J>; IJ7=; M>;H; OEK 9HEIl CKBJ?FBO J5D;®&7J?ED :E;IDY
71 D?9; 7D: ;710 JE MEHA M?J> 71 M;YL; >7: (E <#ZBY ;D: KF M?J>J> W N 1 X 0>7J M; >7L; JE :E
>;H; ?1 C7TD?FKB7J; J>; ;GK7J?ED JE IEBL; <EH 1 ->?1 ?1 7 B?JJB; EKJ E< J>; I9EF; E< M>7J M; >7L; =ED; J>F
IE <7H 8KJ OEKYBB <?D: 7 <KBB ;NFB7D7J?7ED ?D!3E?D;:NJ 2>/88;8>7J 8EY>HEK=> J>; CEJ?ED| JE

IEBL; J>; ;GK7J?ED

-7 HEII CKBJ?FBO

1kW 860,421 cal

XkW 1,495,276 cal

1 x 1,495,276 = X x 860, 421
1,495,276

X = — 1.
860, 421 738

Answer = 1.738 kW

'‘EM JHO 7 GK;IJ?ED <EH OEKHI;B<

6 &(8.(* 9*78.32

- HO 7 FH79J?9; GK;IJ?ED OEKHI;B< 7D: 9>;9A J>; L?:;E 7DIM;H JE I;; >EM OEK :?: &7A; IKH; JE <EB
|J;FI EKIB?D;: 78EL,; 7D: J>?DA 78EKJ M>;J>;H OEKH 7DIM;H I>EKB: 8; 8?==;H EH IC7BB;H

*K;IJ?ED

C?H 7D: )7HL?P 7H; ?DIJ7BB?D= #8BEBB:H ?I H7J;: 7JA0 ->;?H =71 <?JJ?D= J?9A;J 7TBBEMI J>,C JE
?DIJ7BB 7D: <?H; 7TFFB?7D9;| KF JE 7D: ?D9BK:?D=1 F;H 2EKHH; J>;0 7BBEM;: JE <?H; J>7I
7TFFB?7D9;

>JJFI L?:;E 8997CFKI 97 ?: 6=:KD=C;? M?:J> >;?=>J FB70;H"
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B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70O;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;9J?ED
>JJFI L?;E8997CFKI97?: 6 7<9 M?J> >;7=>J FB70;H"™
->; KD?JI ?D J>; FH;L?EKI F7HJ E< J>?I I;9J?ED :;7BJ M2D-C; 7IKi®,EtDJ ->; 7DIM;HI M; M;H;

97B9KB7J?D= ?D:?97J;: 7D 7CEKDJ EH GK7DJ?JO E< >;7J 0>;D C;7IKH?D= J;CF;H7JKH; M; 7H; DE
GK7DJ?J0O 8KJ ?DIJ;7: M; 7TH; =7K=?D= J>; ?DJ;DI?JO E< J>; >;7J

EH ;N7CFB; =E?D= EKJI?:; ED 7 :70 Mp{DQ?X;;Bl 9EB:;H EH CK9>
CEH; ?DJ;DI; J>7J =E?D=EKJI?;; ED 7 :70 J>7J?l Q
IEM CK9> >;7J 9EDJ;DJ MEKB: OEK J>?DA J>;H; ?1 7J [ Q 'ED;IJBO M>E
97H;l #KIJ =;J ?DI?:; 7D: M; 97D IEHJ J>7J EKJ B7J;H
"< " M:H; JE 7IA OEK M>7J KD?JI OEK =;D;H7BBO
7IIE9?7J;: M?J> J;CF;H7JKH; M>7J MEKB: OEK 170
"YC =K;lI?D= CEIJ E< OEK MEKB: H;IFED: M?J> ;?J>;H ;BI?KI EH 7>H;D>;?J
->El; MEKB: 8; J>; JME CEIJ 9ECCED C;J>E:| E< :;;I9H?87D= J>; >;7J >;H; ?D
7D7:7 7D: 71 7D7:7 KI;1 J>; C;JH?9 IOI1J;C M; MEKB: CEIJ B?A;BO 8; |;;?D=
J>; J;CF;H7JKH; ?D ;BI?KI
KJ >7L; OEK ;L;H >;7H: E< J>; $;BL?D J;CF;H7JKH; 197B; EH J>; +7DA?D; J;CF;H7JKH; I197B;
0 ;BB J>;l; J;CF;H7JKH; 197B;l 7H; 871;: ED M>7J ?1 ADEMD 71 W78IEBKJ; J;CF;H7JKH; X
"< OEK =E ED J>; ?DJ;HD;J 7D: BEEA KF 78IEBKJ; J;CF;H7JKH; OEK 97D =;J IEC; FH;JJO 9E
<?D?J?EDI IEC; E<M>?9> M; C?=>] 79JK7BBO 8; 78B; JE 9ECFH;>D>; 7TAIEBBBQ;CF;H7JKH;
197B; 1I37HJI 7J 78IEBKJ; P;HE 7D: 7 I?CFB?<?;: :;<?D?J?ED E< 78IEBKJ?ED P;HE MEKB: 8; J>; <EBE
,(%.- 3+( ->; J;CF;H7JKH; 7J M>?9> 7BB CEB;9KB7H CEL;C;DJ 9;71;1 JE ;N?IJ

I J>;H; ?1 DE CEB;9KB7H CEL;C;DJ J>;H; ?I 7BIE DE >;7J =;,D;H7J;: 80 J>; CEB;9KB;|

33
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"< OEK M7DJ JE ADEM CEH; 78EKJ 78IEBKJ; P;HE 9>;9A BIKBE3; BHIA
0 ?A?F:.:?7

,E M>7J M; 1I37HI M?J> 7H; J>; ;BI?KI 197B; M>?9> ?| J>; C;JH?9 L;HI?ED E<
J;CF;H7JKH; 7D: J¥2H;D>;?J 197B; M>?79> ?| J>; ?CF;H?7B LEKTED-2

DEJ?9; J>7J M>;D OEK 7H; M7J9>?D=7D7:7 OEK M?BB I;; CK9> IC7BB;H
J;CF;H7JKH; DKC8;HI J>7D M>;D OEK M738%EC 7 ., 9>7DD;B ->7?I ?I

'K; JE J>; <793 J>7J ?< M, JEEA 7 J;,CF;H7JKH; H;7:?D= ED J>; 7>H;D>;?J 197B;
7D: <EKD: 7 1?C?B7H J;CF;H7JKH; ED J>; ;BI?KI 197B; J>; ;BI?KI J;CF;H7JKH;
H;7:?D= MEKB: MEHA EKJ JE 8; CK9> IC7BB;H

EH ;N7CFB; M; 9EKB: BEEA 7J HEEC J;CF;H7JKH;

Metric = 20° Celsius Imperial = 68° Fahrenheit

(D 7DEJ>;H DEJ; :E;l 7TDOED; M7J95BOCEH; EH ?I ?J @KIJ J>; ?DJ;HD;J 7D:
5J<B?N DOM7@79A JE ;BI?KI 7D: 7>H;D>;?J

0>7J M; M7DJ JE :E >;H; ?I H;B7J; J>; C;JH?9 7D: ?CF;H?7B 197B; M?J> ;7"
EJ>H 7D: J>;D 7:: J>; 78IEBKJ; 197B; ;GK?L7BXEB 7HJ M?J> J>; 8E?B?D=
FE?DJ E<M7J;H

07JH8E?BI 7J Q 7D: Q 'EJ; J>; B;JJ;H W X H;FH;I;DJI ;BI?KI M>?B; J>; B;JJ;H H;FH;I;DJ
7>H:D>:?J

“"NJ M; <?D: J>; <H;;P?D= FE?DJ E<MZIH<H;;P;1 7J Q 7D:7J Q0 ;97D FKJ 7BB J>EI; JE=;J>;H
?DJE 7 IC7BB :H7M?D=

0 :YBB =E J>HEK=> >EM JE =E <HEC :BI?KI JE 7>H:D>;?J 7D: 879A ?D @KIJ 7 8?J 8KJ 8;<EH; M;
M: I>EKB: 7:: J>; 78IEBKJ:; J;CF;H7JKH; 197B:l


https://en.wikipedia.org/wiki/Absolute_zero
https://en.wikipedia.org/wiki/Absolute_zero
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*:63<;-# -47-9);<9 - "+)3-
&;JH?9 $;BL?D
"CF;H?7B +7DA?D,;

"<M; M;H; JE 7:: 3>,C JE EKH :H7M?D= ?J MEKB: BEEA IEC;J>?D= B?A; J>; <EBBEM?D=

'EJ; J>7J ?0BWEJ :H7MD ;N79JBO JE 197B; "< ?J M;H; J>;D 78IEBKJ; P;HE MEKB: 8; 7 B?JJB; </HJ>;H
+,C;C8;H J>7J 78IEBKJ; P;HE ?I M>;H; J>;H; ?I DE CEB;9KB7H CEL;C;DJ 7D: J>;H;<EH; DE >;7J =;D;}

0;YBB 1J7HJ M?J> ;BI?KI 7D: $;BL?D 0>7J OEKYBB DEJ; <HEC J>; :H7M?D= 78EL; ?1 J>7J Q$ 7E
71 78IEBKJ; P;HE ?I[ Q

0>7JY 7BIE ?CFEHJ7DJ JE DEJ; ?1J>7J Q$?I[ Q
0>7JJ>7J ?D:?97J;1 ?1 3>7J 7 ED; :;=H;; 9>7D=; ?D $;BL?D ?1 ;GK7B JE 7 ED,; :;=H;; 9>7D=; ?D ;BI?KI

"<"M;H; JE=E<HEC[ Q JE Q J>?I MEKB: 8;7 9>7D=; E< :=H;;| (D J>; $;BL?D 197B; ?J MEKB:
>7L; =ED; <HEC Q$JE Q$%$

7>H;D>;?J 7D: +7DA?D; <EBBEM 7 1?C?B7H F7JJ;HD 8IEBKJ; P;HE ED J>; +7DA?D; 197B; ?1 Q+ M>
7>H;D>;?J 197B;17JQ

(D9; 7=7?D M; MEKB: <?D: J>7J Q+?I[ Q ?D:?97J?D=J>7J 7 ED; :;=H;; 9>7D=; ?D +7DA?D; ?I ;GK7
7 ED; :;=H;; 9>7D=; ?D 7>H:D>;?J

"< M; MEKB: 7FFBO J>?I ?::7 JE J>; ?CF;H?7B J;CF;H7JKH; 197B;| M; MEKB: =;J J>=EERBEM?D= -
[ Q JE Q MEKB: 8;79>7D=;E< Q (D J>; +7DA?D; 197B; 2J MEKB: >7L; =ED; <HEC Q+JE Q+
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IEM M; ;7B M?J> J>?1 C7J>;C7J?97BBO ?| J>; <EBBEM?D=

"Kelvin = °Celsius + 273
"Rankine = “Fahrenheit + 460

%;JIY=E J>HEK=> 7 9EKFB,; ;N7CFB;| =E?D= <HEC ED; JEX}¥; EHI>5£?D= JE 8; <7?HBO IJH7?7=>J
<EHMT7H: IE M; MEBF J>HEK=> 7BB J>; |J;FI B?A; M; KIK7BBO :E

->: J;CF;H7JKH; EKJI?:; ?1 Q 0>7J ?1J>; J;CF;H7JKH; ?D $;BL?D

"Kelvin = °Celsius + 273
"K=10"C + 273
"K = 283

->; J;CF;H7JKH; ED J>; CEED :KH?D=J>; M?DJ;H IEBIJ?9; >71 8;;D C;7IK}
Q$;BL?D 0>7J?1J3>?1?D ;BI?KI 'EJ; J>7J M; >7L; JE H;7HH7D=; J>; <E}
IEBL; <EH ;BI?KI

;. 7J
HCKB7 JE
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"Kelvin = “Celsius + 273
*Celsius = “Kelvin — 273
"C=25—-273
"C = —258

0>;D 87A?D=7 97A; J>; EL;D I>EKB: 8; FH;>;7J;: JE 7 J;,CF;H7JKH; E< Q
0>7J ?1 3>?1 J;CF;H7JKH; ?D +7DA?D;

"Rankine = °“Fahrenheit + 460
"R = 350°F + 460
"R = 810

N7CFB;

->; 7L;H7=; :7?B0O >?=> J;CF;H7JKH; ?D #;HKI7B;C ?D #KBO ?I Q+7DA?D; !'EM
CK9>?1J>7J ?D 7>H;D>;?J 'EJ; J>7J M; >7L; JE H;7HH7D=; J>; <EHCKBJ7 JE IEBL;
<EH 7>H;D>;?J

"Rankine = “Fahrenheit + 460
"Fahrenheit = "Rankine — 460
°F = 544 — 460
‘F =84
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*07.97 83 &-6*2-*.8 &2) &-6*2-*.8 83 *07.97

->?| ?1 FHE878BO M>7J M;YL; 7BB 8;:D M7?J?D= <EH >:H; ?D J>?| F7THE B<=X1B79* 7Bl dEHJI>
8:JM::D :BI?KI 7D: 7>H:D>;?J ?1 FHE878BO J>; CEIJ 9ECCED J;CF;H7JKH; 97B9KB7J?ED JH7:IFE
H;GK?H;: JE C7A;

0; 9EKB: 8; ;;7B?D= M?J> =7| <?3J?D= 7FFB?7D9;l 7D: >7L; JE 97B9KB7J; J;CF;H7IKH; H?I; J>t
7TFFB?7D9; ?D ;?3>H ;BI?KI EH 7>H;DX7D G7L; JE 9>7D=; DKCS8;HI ?D 9E:; 8EEAI <HEC ED;
51?7=D7J?ED JE J>; EIJXKEK 7H; 7 9EEA EH 7 87A;H OEK C?=>] 8§; :;7B?D= M?J> 7 H;9?F; J>7J 137
EL;D J;CF;H7JKH; ?D ;BI?KI 8KJ OEKH EL;D EDBO >71 7>H;D>;?J ED ?J "D 7BB 97I;| 8;?D= 78B; JE
8;IM;;D J>; IME J;CF;H7JKH; 197B;| ?D ?CFEHJ7DJ

"< M; 7H; =E?D= JE 9>7D=; :BI?KI JE 7>H:D>:;?J J>; <EHCKB7 ?| 7| <EBBEMI

9
Fahrenheit = "~ Celsius x 3 + 32
->;H; 7H; 7 9EKFB; E< J>?D=I JE DEJ; >;H; (D; ?1 J>; EH:;H J>; 97BO9KB7J?ED D;;:l JE 8; :ED; ->; <
J>?D= JE 8; :ED; >;H; ?| JE CKBJ?FBO J>; :;=H;; ;BI?KI 80 <JHJI>7]7::J>;

E?D=?J J>?I M70 <EBBEMI J>; HKB;l E< C7J>7D: ?D J>; D;NJ 9>7FJ;H M; =E J>HEK=> 7 J>EHEK=>
E< J>El; HKB;| EH DEM @KIJ <EBBEM J>; F7J> B7?: EKJ

->; [;9ED: J>?D= JE DEJ; ?1 J>7J J>; <H79J?ED 97D 7BIE 8; 137J;: D ARKOCE;IEKJI J>; <EHCKB7 KI?D=
7 DKCS8;H ?DIJ;7: E< 7 <H79J7ED MEKB: BEEA B?A; J>?I

9
First: — =1.8
irs =

Then: °“Fahrenheit = “Celsius x 1.8 4+ 32

2EK 97D KiI; ;?J>;H E< J>; IME <EHCKB7I 71 J>;0 8EJ> ;D: KF M?J> J>; I'lIC@KMM;HD:I ED
M>?9> ED; OEK 7H; CEH; 9EC<EHJ78B; KI?D=

'‘EM B;JY=E J>HEK=> 7 9EKFB; ;N7CFB;|
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->: J;CF;H7JKH; E< J>; M7J;H ?D 7 >EJ M7J;H >;7J;H ?I H;GK?H;: JE 8; ;. 7 Q ;BI?KI EDL;HJ J>PI
J;:CF;H7JKH; JE 7>H;D>;?J

-7 ?D: J>;, <EHCKB7 JE MEHA M?J>

“Fahrenheit = °Celsius x % + 32

"-7  )BK=J>; DKC8;HI ?DJE J>; <EHCKB7

9
“Fahrenheit = °Celsius x 3 + 32

“Fahrenheit = 55 X % + 32
"F =131

->; TFFHEN?C7J; <B7C; J;CF;H7JKH; <EH D7JKH7B =71 ?1 Q ;BI?KI 0>7J ?1 J>?I
?D 7>H:D>;?J

R ?D: J>; <EHCKB7 JE MEHA M?J>

"Fahrenheit = °“Celsius x 1.8 + 32

"-7  )BK=J>; DKC8;HI ?DJE J>; <EHCKB7

"Fahrenheit = °“Celsius x 1.8 + 32
"F =1980 x 1.8 + 32
"F = 3596
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J>7J M; ED9; 7=7?D D;;;: 7 <EHCKB7

“Celsius = (" Fahrenheit — 32) x g

D EL;D ?1 H;GK?H;: JE 8; FH;>;7J;: JE 7 J;CF;H7JKH; E< Q 7>H;D>;?J 0>7J ?I J>; 9EHH;IFED:?D
J;CF;H7JKH; ?D ;BI?KI
-7 ?D: J>; 9EHH;9J <EHCKB7 JE MEHA M?J>

5
“Celsius = (°Fahrenheit — 32) x —

Nej

"-7  )BK=J>; DKC8;HI ?DJE J>; <EHCKB7
o s . : 5
Celsius = (“Fahrenheit — 32) x S

5
'C = (425-32) x ¢

"C =218.3

- 7A; 7 9BEI; BEEA 7J J>; <EHCKB7 <EH 9>7D=?D= ;BI?KI ?DJE 7>H;D>;?J

°F:°Cx§+32

*K?J; E<J;D M; 7H; H;GK?H;: JE H;C;C8;H <EHCKB7I KJ ?< M; 7H; 78B; JE H;B7J; J>; DKC8;HI JE
J>:0 7H; ?D J>; <EHCKB7 J>;D H;C;C8;H?D= J>; <EHCKB7 97D 8;9EEBEHEQR;BI?KI| JE

7>H;D>;?J ?1 7 =H;7J ;N7CFB;
-7A; J>; DKC8;H 0>;H; MEKB: OEK =K;ll J>7J DKC8;H 9EC;l <HEC

'EM M; >7L; JE :E J>; H;L;HI; O >7L; JE JKHD 7>H;D>;?J ?DJE ;BI?KI 7D:|<EH

7 H;7IED M:
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"J 9EC;| <HEC J>; £H;D9; 8;JM;;D :BI?KI 7D: 7>H;D>;?J M>;D :;7B?D= M?J> J>; <H;;P?D= FE?DJ E< M7J;H
->: <H;;P?D=FE?DJ ?D ;BI?KI?l 7D:J>; <H;;P?D=FE?DJ ?D 7>H;D>;?J?| -s<H;EBHEZ:?<

IEM 78EKJ  0>;H; C?=>J J>7J 9EC; <HEC
0;BB Z

->; DKC8;H E< :;=H;;| ?D 7>H;D>;?J <HEC <H;;P?D= JE 8E?B?D=?I U "D |BI?KI R0Y
"< OEK M;H; JE J7A; :?L?:;:80 OEK MEKB: =;J ?11?CFBO 7 H7J?E 8;JM;;D J>; JME EH ;lI;HO Q
;BI?KI OEK ?D9H;71; EH :;9H;71; OEK MEKB: ?D9H;71; EH :;9H;7]; Q ED J>; 7>H;D>;?J 197B;

6 &(8.(* 9*78.327

- HO 7 9EKFB; E< FH79J?9; GK;IJ?EDI OEKHI;B< 7D: 9>;9A J>; L?:;E 7DIM;HI JE |;; >EM OEK :?:

*K;1IJ?ED

EDD?; ?1 7D 7FFH;DJ?9; 9>:< IJK:0?D= JE =;J >;H FTB;:D 7+AY: JE MEHA
7J7 H;1J7KH7DJ ?D &EDJH;7B 7|1 F7HJ E< >;H 7FFH;DJ?9;I1>?F F7HJ?9KB7H H;9?F
MEHA?D= ED H;GK?H;l J>; EL;D JE 8; FH;>;7J;: JE Q ;BI?KI 0>7J ?1 J>?]1 ?D

7>H:D>;?J

>JJFI L?:;E 8997CFKI 97 :
6BLOM@ B8 M?:J> >;7=>) FB7O;H"

*K;1IJ?ED

EDD?; :;9?:;1 JE J7A; 7 JH?F JE EIJED <EH J>; M;;A;D: M>?9>?1 7 >EKH :H?L,; ?<
JH#&R9 ?| =EE: ,>; 9>;9Al J>; M;7J>;H <EH;971J FEE?D¥ JE 8; IKDDO 7D:
78EKJ Q 7>H;D>;?2J 0>7J ?1 J>?| ?D ;BI?KI

>JJFI L?:;E 8997CFKI 97 ?:
6LIJGOKP?8 M?:J> >;?=>] FB70;H"




6*7796* *&796*1*287

>JJFI L?:;E 8997CFKI97 ?: 6 @CE Al M?:J> >;?=>J FB70;H™
B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;93?ED

>JJFI L?;,E 8997CFKI 97 ?: 60 >LM <M?:J> >;?=>J FB70;H"

;7B?D= M?J> J>; FH;lIKH;l E< B?<; 97D 9;HJ7?DBO 8; 7 87B7D9?D= 79J ->
<7C?BRIEHA CED;O 7D: 7BB J>; EJ>;H <KBAJIGZA;| KF B?<; |EM MEKB:
OEK :;I19H?8; J>7J FH;lIKH;

->; FH;IIKH; M;YH; =E?D= JE J7BA 78EKJ ?D J>?1 KHPEBEC<JI>;
FH;lIIKH;l E< ;L;HO:70 B?<;

->; MEH: FH;IIKH; 79JK7BBO >71 7 <Mi;R4d :;<?D?J?EDI ->; L;HI?ED M; 7H; =E?D= JE MEHA M?J> =I
IEC;J>7?D= B?A,; J>?I

9-:<9- ->;<EH9;;N;HJ;: 80 7D E8@;9J ED 7DEJ>;H E8@;9J EH J>; <EH9; ;N;
80 7D EB8@;9J F;H KD?J 7H;7 ->7J 7H;7 9EKB: 8; 7DO 7H;7 OEK 9EKB: 9EC; K|
8KJ <EH J>; CEIJ F7HJ M; KI; 7 IGK7H; ?D9> EH 7 IGK7H; C;JH;

0>;D :;7B?D= M?J> FH;lIKH; EKH [J7HJ?D= FE?DJ ?| =E?D= JE 8; FEKD:1 F;H I(
?D9> FI? )EKD:I F;H IGK7H; ?D9> ?1 J>; ?CF;H?7B L;HI?ED E< FH;lIKH; 7D:
ED; CEIJ E< KI 7H; CEIJ B?A;BO <7C?B?7THKIMPI2 G;71KH;C;DJ M>;D

5 7B?D= M?J> J>7?D=I B?A; FKCF?D= KF 97H EH 8?A; J?H;| EH M>;D :;7B?D= M?J> M7J;H FH;lIKH;

->; CEIJ 9ECCED C;JH?9 L;HI?ED E< FH;lIKH; ?I| ADEMD 71 J>;)7197B )7 7D:

GK?J; E<J;D M; FKJ)7197BI ?DJE =HEKFI E<  7D: @KIJ B?A; J>; C;JH?9 IO,

B?A;l JE :E PIYBB;: 7 A?BEF7I197B A)7 'EM 71 FH;lIKH; ?I ;;<?D;: 71 <EH9;

F;H KD?J 7H;7 M; I>EKB: :;<?D; M>7J 7)7197B 79JK7BBO ?I (D;)7197B ?I ;GK7

7 FH;IIKH; E< ED; "MJED F,H C;JH; IGK7H; DC M>;H; 7 "MJED ?1 7
C;7IKH; E< <EH9;

"<M; M7DJ JE =;J J;9>D?97B >;H; ?l J>; :;<?D?J?ED E<M>7J 7 D;MJED ?I

42
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->:65 ?1J>; <EH9; D;;:;;: JE CEL; EH 799;:B;H7J; 7D E8@:;9J M;?=>?D= ED; A?BE=H7C 7J ED; C;JI
I;9ED: IGK7H;:

0; 97D 7BIE ?D9BK:; FEKD:I ?D J>; ?:;7 E< <EH9; M>;H; FEKD:I 97D 8; :;<?D;: 71 7 KD?J E< <EH9; 71
"J ?1 IEC;J?C;I H;<;HH;: JE 7] FEKD:1 <EH9; EH B8<

0>7J;L;H J>; 971; M; 871?97BBO >7L; EKH JME C;7IKH;C;DJI E< <EH9; JE MEHA M?J> (D; 8;?D=J>;)
)7 EH A?BEF7I97B A)7 7D: J>; EJ>;H 8;?D= FEKD:I F;H IGK7H; ?D9> FI?

->El; 7H; DEJ J>; EDBO FH;lIKH; C;7IKH;C;DJI J>7J M;YBB ;7B M?J> DEJ>H 9EKFB; E< FH
C;7IKH;C;DJI 3>7J 7H; 9ECCED ?D J>; MEHB: E< JH7:;l 7H; ?D9>;| E< M7J;H 9EBKCD 7D: <;;J E<>;7

EJ> 7H; ?D H;<;H;D9; JE 7 9EBKCD E<>MZJ/HPI

J>7J >7L?D=7 9EBKCD E< M7J;H 9H;7J3;1 7 FH;lIKH; 7J J>
871; E<J>; 9EBKCD ->; >?=>:H J>; 9EBKCD E<M7J;H J>;
=H;7J;H J>; FH;lIKH; (D; FEKD: F;H IGK7H; ?D9> ?I
:GK?L7B;DJ JE >7L?D= 7 9EBKCD E< M7J;H <;;J?D
>?2=>] ->: FH:IIKH; 7J J>; 871; E< J>7J 9EBKCD E<
M7J;H MEKB: 8; FI? 1 ?J JKHDI EKJ ?D9>:1 ?I
‘GK7BJE < JIE?<M;>7:79EBKCD E<M7J;H

?D9>;| <;;J M; MEKB: >7L; 7 FH;lIKH; E< ED;
FEKD: F;H IGK7H; ?D9> 7J J>; 871; E< J>7J 9EBKCD E-=
M7J;H

"< OEK 7H; MED:;H?D= ?< J>?| M?BB MEHA <EH EJ>;H B?GK?:l J>; 7DIM;H ?1 O;l "D9>;l E< C;H¢
7DEJ>;H 9ECCED M70 JE C;7IKH; FH;lIKH;

5+0 6. 4-9+<9@ / ->?I ED; M; C?=>J 79JK7BBO KlI; 71 ?J1 9ECCED M>;D C;7IKH?D= 7 L79KKC
0 ; MEKB: 8; H;GK?H;: JE C;7IKH; L79KKC <EH IK9> J>?D=I 7| L79KKC FKCFI ?D C;:?97B <79?7B?J"~
C;7IKH; L79KKC ?D H;<H?=;H7J?ED I0IJ;CI ?D9>;| E< C;HI9KHO ?1 ;GK7B JE FEKD: F;H IGK7H; °
%;JYJ>HEM ?D 7DEJ>;H <;M ;N7CFB;l E< M70I FH;lIKH; 97D 8; ;NFH;ll;:

)9 FFHEN?C7J;BO J>; 7L;H7=; FH;lIKH; 7J ;7 BLAJKMBBO  7H 'UYBIE ;GK?L7B;DJ JE
)7197BI

#699 0 71 EH?=?D7BBO C;7DJ JE 8; ;GK7B JE CCI'BBRIKANI; J>7J 7DOCEH; "J ?I DEM :;<?D;: 71
E< 7D 7JCEIF>;H; M>;H; ED; 7JCEIF>;H; ?I ;;<?D;: 71 A)7 (D; 7JCEIF>;H; ?1;11;DJ?7BBO

J>; FH;1IIKH; 7J 1;7 B;L;B ;N;HJ;: ED 7BB E8@&KIIP=2>J IEC;J?C;| 7BIE >;7H ?J H;<;HH;: JE 71 1J7D:7H:

7JCEIF>;H?9 FH;IIKH; ,J7D:7H: 7JCEIF>;H?9 FH;lIKH; ?1 7BIE ADEMD JE 8;  FI?

"D 7DO ;L;DJ 'EHH ?1 HEK=>BO ;GK7B JE )7197BI

%;JIYFKJ 7BB J>; C7?D FB70O;HI M>;D :;7B?D= M?J> FH;lIKH; ?DJE 7 J78B; M?J> J>; [J7HJ?D= FE?
FEKD: F;H IGK7H; ?D9>

(D; FEKD: F;H IGK7H; ?D9> ;GK7BI
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A?BEF7I197BI A)7
?D9>;1 E< C;H9KHO !I=
< JE<>7. <J> M7JH

R
R
R
R ?D9>;| E< M7J;H 9EBKCD 9M

| M; >7L; :ED; ?D J>; FH;L?EKI F7HJI E< J>; 9>7FJPC?JIE =E J>HEK=> |[EC; ;:N7CFB;| MEHA?D=
8:IM::D J>;I; DKCS8;HlI

IEM C7DO A?BEF7I97BI 7H; J>;H; ?D FI?
-7 ?D: J>; DKC8;H J>7J MEHAI <EH A?BEF7197BI 7D: FI? "D J>?1 97I;

1 psi = 6.895 kilopascals

-7 | KIK7B 8K?B: 7 H7J?E

1 psi 6.895 kPa
10 psi X kPa

-7 HEII CKBJ?FBO

1 psi 6.895 kPa
10 psi X kPa
1 x X =10 x 6.895
X = 68.95
Answer = 68.95 kPa

IEM C7DO FEKD:I F;H IGK7H; ?D9> 7H; J>;H; ?D  A?BEF7I97BI
SR ?D: 7 DKC8;H J>7J MEHAI <EH A?BEF7197BI 7D: FI?

1 psi = 6.895 kilopascals

-7 K?B: 7 H7J?E
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1 psi 6.895 kPa
X psi 150 kPa

-7 HEII CKBJ?FBO

1 psi 6.895 kPa

X psi 150 kPa,
1 x 150 =X x 6.895

150
= —— = 21.75
6.895

Answer = 21.75 psi

N7CFB;

9EBKCD E< M7J;H >71 7 FH;lIKH; 7J J>; 871; E< FEKD:I F;H IGK7H; ?D9> 0>7J ?1 J>7J FH;lIKH; 1
>7 <J >

Y4 ?D: 7 DKCS8;H J>7J MEHAI <EH FI? 7D: <;;J E< >;7:

1 psi = 2.31 feet of head
"7 K?B: 7 H7J?E

1psi  2.31ft/hd
14 psi X ft/hd

-7 HEII CKBJ?FBO

1 psi 2.31ft /hd
14 psi X ft /hd
1 xX =14 x 2.31
X =32.34
Answer = 32.34 ft /hd

'EM 9>7D=; J>7J <;;J E< >;7: ?DJE ?D9>;| E< M7J;H 9EBKCD

D <;;:J E<
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Y4 ?D: 7 DKC8;H J>7J MEHAI 8:JM:;:D <;:J E< >:7: 7D: ?D9>:1 E< M7J:H 9EBKCD

E OEK |;; 7 FHES8B;C ->; ?IIK; >;H; ?1 J>7J M; :BD¥YL; 7 DKC8;H J>7D

JH7DIB7J;1 8;JM;;D J>; JIME E< J>;C BJ>EK=> M; 9EKB: <?=KH; J>?| DKC8;H EKJ

C7J>;C7J?97BBO ?J MEKB: C;7D J>7J ?D J>; :D: M; MEKB: >7L; 7 BEJ C
JE H;C;C8;H

EH; DKC8;H

->; IEBKJ?ED >;H; ?I JE <?D: 7 DKC8;H J>7J J>;0 8EJ> H;B7J; JE 7D: J>7) DKC8;H ?

FEKD:I F;H IGK7H; ?D9> 0>7J M; 97D J>;D :E ?I1 =E <HEC <;;J E< >;7: JE FEKD:| F;H IGK7H; ?D9>
FEKD:I F;H IGK7H; ?D9> JE ?D9>;1 E< M7J;H 9EBKCD

"7 9 -)33@ ;-7 0 ; <?HIJ D;;: JE 9>7D=; J>; <;;J E<>;7: JE FI?

1 psi = 2.31 feet of head

-7 K?B: 7 H7J?E

1 psi 2.31 ft /hd
Xpsi  32.34ft/hd

"7 HEI &KBJ?FBO
1psi  2.31ft/hd
Xpsi  32.34ft/hd

1x32.34 =X x2.31
32,34

- 231
Answer = 14 psi

0>7J OEKYBB DEJ?9; >;H; ?1 J3>7J M; 7H; 879A JE M>;H; M; IJ7HIXHBBM@KIJ FHEL;: J>7J EKH
97B9KB7J?ED M71 9EHH;9J

= 14

7D: J>:D <H

<?HIJ

-7 >7D=; J>; FEKD:I F;H IGK7H; ?D9> ?DJE ?D9>;| E< M7J;H 9EBKCD 7?D: J>; DKC8;H J>7J JH7DIB7J;l

8:JM;;:D J>EIl; IME

1psi = 27.72 "'w.c.

-7 K?B: 7 H7J?E
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-7 HEII CKBJ?FBO

1 psi 27.72 "w.c.
14 psi X "w.c.

1 psi 27.72 "w.c.
Tpsi X "w.c.
1 x X =14 x 27.72
X = 388.08
Answer = 388.08 ""w.c.

6 &(8.(* 9*78.327

- HO 7 9EKFB; E< FH79J?79; GK;IJ?EDI OEKHI;B< 7D: 9>;9A J>; L?:;E 7DIM;HI JE |;; >EM OEK :?:

*K;1IJ?ED

:7C 7D: +?B;0 7H; 8EJ> =71 <?JJ;HI 7D: JE:70 J>;0 7H; ?DIJ7BB?D=7 D;
7 M7H;>EKI; ->;0 9>;9A;: J>; =71 FH;IIKH; =7K=; B;7:?D= ?DJE J>; M7H;>E
7D: 2 H;7:1  A?BEF7I97BI 0>7J ?1 J>7J ?D FEKD:I F;H IGK7H; ?D9>

>JJFI L?:E 8997CFKI 97 2:
6JKNFPHH M?:J> >:2=>] FB7O:H™

M 8E?B;H ?
EKI;

*K;1IJ?ED

6 0?71 9M?:J> >;7=>J FB70;H"

3>7D=0,? ?1 7 FBKC8;H EH?=?D7BBO <HEC >?D7 !; ?| DEM 7 FBKC8;H PD 7D7:7

7D: >71::97?::: JE IF;9?7B?P; ?D >O:HED?9 >;7J?D= !;: ?| H;GK?H;: JE 8KO
9?H9KB7J?D= FKCF J>7J FKJI EKJ <;;J E<>;7: |>;?|Kl;: JE MEHA?DH
FEKD:I F;H IGK7H; ?D9> >; M7DJI JE JH7DIB7J; <;;J E<>;7:?DJE FI? 'E
FI? ?1 =E?D= JE 8; H;GK?H;: <HEC J>; FKCF

>JJFI L?:;E 8997CFKI 97 ?:

7
?D

M C7DO



6 &(8.(* 9.>

https://pessbooks.nscc.ca/mathfortradesv2/?p=93#h5p-1

@ An interactive H5P element has been excludemh fthis version of the textolY can view it online her

"< KI?D= J>; FH?DJ EH ; EEA 9EFO E< J>?| 8EEA D7L?=7J; JE J>; 78EL; B?DA JE 9ECFB;J; J>; (
IEM;L;H J>; GK?P GK;IJ?EDI 7H; 7BIE FHEIEE;D?EN _ 7J J>; ;D: E< J>; 8EEA <EBH3; K,

48


https://pressbooks.nscc.ca/mathfortradesv2/?p=93#h5p-1

$ 36/.2,;.8- 59&8.327

(KJ9EC;|

R .D:HIJ7D: A:O J:HCI M>:D 2J 9EC:| JE :GK7J?EDI
R (H::H E< (F;H7J?ED
R - H7DIFEI?D= GK7J?EDI

49



I-* &7.(7 3+ 59&8.327 &2) 36190&7

>JJFI L?;E8997CFKI97?: 698 @ M?:J> >;?=>J FB70;H™
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>JJFI L?:;E 8997CFKI 97 ?: 6C@7CI@P? M?:J> >;?=>J FB70;H™

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;93?ED

>JJFI L?:;E 8997CFKI 97 ?: 6B>DEG B M?:J> >;?2=>J FB70;H"
0>7J :E;l ?J C;7D M>;D M; J7BA 78EKJ WEH:;H E< EF;H7J?EDIXBB®JS7 EHOH
E< EF;H7J?EDI 7H; 7 1;,J E< HKB;l J>7J D;;: JE 8; <EBBEM;: M>;D :;7B?D= M?J> |
;GK7J?EDI 0>0 :E M; D;;: HKB;l OEK 71A "< J>;H; M;H; DE HKB;l J>;D OEK C?=>J ;L
KF M?J> IME<DJ 7DIM;HI JE J>; I7C; C7J> GK;IJ?ED

-7A; 7 BEEA 7J J>; <EBBEM?D= ;GK7J?ED 7D: 97B9KB7J; M>7J OEK J>?DA J>; 7DI

h4+4x3="

Option A Start with: 5+4 =9
Then: 9 x 3 =27

Option B Start with: 4 x 3 =12
Then: 12+ 5 =17

->; 7.7 >;H; ?1 J>7J OEK 9JBYL; JME 7DIM;HI <EH J>; I7C; GK;IJ?ED ->7J QWWEMBELID C7J>

(D; E< J>; JME 7DIM;HI CKIJ 8; 9EHH;9J 7D: ?D 8EJ> EFJ?EDI J>; 79JK7B C7J> 80 J>7J " C;7D
FBK==;: J>; DKC8;HI ?DJE 7 97BOKB7JEH ?1 9EHH;9J 'E C?1J7A;I M;H; C7:; ->; ?1IK; ?1 J>7J J>; EH:;
EF;H7J?EDI ?D ED; E< J>; EFJ?EDI ?| MHED=

D: J>; 9EHH;9J 7DIM;H ?IT (FI?ED

->; D;NJ GK;IJ?ED J>;D 8;9EC;| WM>7J 7H; J>; HKB;| JE <EBBEM M>;D :;7B?D= M?J> ;GK7J?EDI X

->?1 21 M>;H; J>; JHC W & ,X 9EC;| ?DJE FB70

51
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187

;:C71 ?1 7D 79HEDOC KI;: JE ?:;DJ?<0 J>; EH:;H E< EF;H7J?EDI M>;D :;7B?LC

M?J> C7J> 0>,D OEK >7L; ;GK7J?EDI J>7J<t;DI<EF;H7I?EDI IK9> 7I

7::?J?ED IKBJH79J?ED CKBJ?FB?97J?ED 7D::?L?I?ED &, I;J1 EKJ J>; EH:;
JE :E J>EI; 97B9KB7J?EDI

->; ;N7CFB; 78EL; I>EMI Kl J>7J >7L?D= J>;I; =K?:;B?D;| M?BB C7A, IKH; J>YFNI,JEDMHED=
7DIM;H M>;D MEHA?D= J>HEK=> C7J> FHES8B;CI

&,

R H79A;JI

R NFED;DJI

R ?L?I1?ED

R &KBJ?FB?97J?ED
R ::?J?ED

R ,K8JH79J?ED

:C71 J;BBI Kl J>; EH:;H E< EF;H7J?EDI M>;D F;H<EHC?D= 97B9KB7J?EDI M?J>?D 7D ;GK7J?ED |
M:; CKBJ?FBO 8:<EH; M; 7:: M>?9> ?D JKHD ?I :ED; 8;<EH:; M; IK8JH79J

0 ; I>EKB: 7BB 8; <7C?B?7H M?J> :?L?I?ED CKBJ?FB?97J?ED 7::?J7ED 7D: IK8JH79J?ED 7J J>7I
78EKJ :;7B?D= M?J> 8H79A,JI 7D: ;NFED;DJI 0>7J 7H; J>;0 7D: >EM :E J>;0 MEHA

H79A;J1 7H; J>; <?HIJ EH:;H E< 8KI?D;ll ?D ;:C71 7D: BEEA B?A; J>;, <EBBEM?D=

,EC;J?C;lI 8H79A,J1 97D 7BIE 8; H;<;HH;: JE 71 WF7H;DJ>;1?IX 7D: OEK C70 I;; J>; 79HEDOC ) &,
Kl;: ?2DI1J;7: E< &, "J C;7DI J>; I7C; J>?D= 7D: J>; IOC8EB <EH F7H;DJ>;1?l BEEAI B?A; J>;
<EBBEM?D=

2EK 97D BEEA 7J 8H79A;J1 71 7 C;9>7D?IC J>7J ?| Kl;: JE =HEKF DKCS8;HI EH I0G8EBI JE=;J>;
97B9KB7J?EDI M?J>?D J>; 8H79A,JI EH F7H;DJ>;I1?l 7H; J>;D J>; <?HIJ JE 8; :ED;

EH ;N7CFB,;
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Z=4x2x(5x9)

->?11?JK7J?ED MEKB: ?D:?97J; J>; <?HIJ 97B9KB7J?ED M; F;H<EHC ?I \ ->,D M; MEKB: MEHA J>
H;1J E< J>; ;GK7J?ED

NFED:;DJI 7H; J>; I;9ED: EH:;H E< EF;H7J?ED ?D ;:C7l '7L; OEK ;L;H BEEA;: 7J 7 C7J> FHES8B;C 7
I::D J>; <EBBEM?D=

D=4+8x5—3+9°

0 ;BB J>; 21 M>7J M; 7H; J7BA?D= 78EKJ M>;D :;7B?D= M?J> ;NFED;DJI ,F;9?<?97BBO M; 7H; :;7B"
J>; FEHJ?ED

NFED;DJI J;BB OEK >EM C7DO J?C;| OEK CKBJ?FBO 7 DKC8;H 80 ?JI;B< M?J>?D 7D ;GK7J?ED "I
?D:?97J;1 3>7J M; CKBJ?FBO J>; J>H;; J?C;l

90 =9x9x%x9

0;97D BEEA 7J 7TDEJ>;H ;N7CFB; JE I;; >EM ;NFED;DJI MEHA

5 =5 x5 x5x5x5x%5

<J;H 8H79A;JI 7D: ;NFED;DJI M; CEL; EDJE :?L?:?D= CKBJ?FBO?D= 7::?D= 7D: IK8JH79J?D=

%:JW; =E J>HEK=> 7 9EKFB; E< :N7CFB;l JE I;; ?7< OEK =:J J>; ?:;7

A=14+2x6-=3
BJ>EK=> M; MEDYD9BK:; J>?I ?D J>; IJ;FI JE 7DIM;H J>; GK;|J?ED J>; <?HIJ J>?D= OEK C?=>J M7DJ JE :E"°
MH?J; :EMD ;:C7I IE OEK 97D H;<;H JE ?J L?IK7BBO
R H79A;JI
NFED;DJI
?L?I1?ED
KBJ?FB?97J?ED
:?J?ED
R "K8JH79J?ED

"-7  ->H; 7H; DE 8H79A,JI ?D J>?I ;GK7J?ED 7D: DE ;NFED;BX7MI3;BI7TBOKB7J?ED M; 9EC,; JE PI
?L?I1?ED
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A=1+2x6
6=-3=2

So now we have:
A=1+2x2

"7 &EL; ED JE J>; D;:NJ 1J;F ?D ::C71 M>?9> ?1 CKBJ?FB?97J?ED
A=1+2x2
2x2=4
So now we have:
A=1+14

"-7  0;EDBO >7L; ED; CEH; EF;H7J?ED JE =E |IE M; 7H; D;7H?D= J>; ;D: #KIJ 7:: 3>; ED; 7D: <BKH 7D: M;
>7L; EKH 7DIM;H

-3

A=1+14
A=5

2EK 97D DEM I;; J>7J ?< OEKIJ:2EBBEM J>; HKB;l <EH EH:;H E< EF;H7J?EI
J>?D=| 9EKB: =;J 7 B?JJB; =KPRC»=>J 8; 7 <M :%H:DJ 7DIM;HI OEK
9EKB: 9EC; KF M?J> EKB: OEK ?C7=?D; MH?J?D=7 CKBJ?FB; 9>E?9; C7J>
M>:H; ;L;HO 7DIM:H I;;:Cl JE 8; H?=>J :;F;D:?D= ED >EM OEK :?: J>; C7J>

->?1?1J>; 7CFEHJ7DY; E< &,

0 ;YH; FHE878BO 7J J>; FE?DJ DEM M>;H; 7 <;M CEH; ;N7CFB;| 7H; ?D EH:;H

,EBL; <EH 2

Y = (24 + 36) x 2 + 4°

-7 +<HJE &,0 EHA J>HEK=> J>; 8H79A;JI <?HIJ
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Y = (24 + 36) x 2 + 47
24 + 36 = 60
Y =60 x 2 + 42

"7 ;7B M?J>J>; ;NFED;DJI D;NJ
Y =60 x 2 + 42
4° — 4 x 4 — 16
Y =60x2+16

"-7 0 EHA J>HEK=> J>; CKBJ?FBO?D=

Y=60x2+16
60 x 2 =120
Y =120+ 16

"7 ->: B71J 1J;F ?D J>?1 GK;IJ?ED ?1 JE :E J>; 7::?J?ED
Y =120+ 16
Y =136
Final Answer: Y = 36

(D9; OEK =E J>HEK=> 7 <;M GK;IJ?EDI 7D: B;7HD JE MEHA J>?D=| EKJ KI?D= ;:C7] MEHA?D= J>F
C7J> ;GK7J?ED EH <EHCKB?7 8;9EC;| HEKJ?D; <J;H 7 M>?B; OEK M?BB @KIJ D7JKH7BBO ADEM

N7CFB;

,EBL; <EH &

M =17% x 24 4+ 13+ 7 x (45 + 5)

"-7 0 EHA J>HEK=> J>; 8H79A;JI <?HIJ
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M=17* x 24+ 13 + 7 x (45 = 5)
45 +5=9
M=172x24+134+7%9

"7 ;7B M?2J>J>; ;NFED;DJI D;NJ
M =172 x 24+ 13+ 7 x (45 = 5)
172 = 17 x 17 = 289
M=289x24+13+7x9

"-7 0 EHA J>HEK=> J>; CKBJ?FBO?D=

M=289%x24+13+7x9
289 x 24 = 6936
7xX9=063
M = 6939 + 13 + 63

-7 ECFB;J; J>; 7::?J?ED
M =6939 + 13 + 63
M = 7012
Final Answer: M = 7012

6 &(8.(* 9*78.327

- HO 7 9EKFB,; FH79J?9; GK;IJ?EDI <EH OEKHI;B< 7D: 9>;9A J>; L?:;E 7DIM;HI JE [;; >EM OEK :?:

*K;1IJ?ED

,EBL; <EH

D=5+6+2x7+4°x(5+7)

>JJFI L?:;E8997CFKI97 ?: 6;IL DL M?:J> >;?=>J FB70;H™
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*K;1IJ?ED

,EBL; <EH +

M =17+ (6 x 3) + 5% + 5 — 22

>JJFI L?:;E 8997CFKI97 ?: 6:M 89C M?:J> >;7=>] FB70O;H™




16&27437.2, 59&8.327

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70O;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;9J?ED
>JJFI L?:;E 8997CFKI 97 ?: 6;ED C8@<M?:J> >;?=>J FB70;H"
I7L; OEK ;L;H 9EC; 79HEII 7 1?JK7J?ED :KH?D= OEKH C7J> IJK:?;| M>;H; OEK

H;GK?H;: JE IEBL; <EH 7 L7H?78B; M>2%;CEID¥,; ?D J>; H?=>J FB79;
-7A; 7 BEEA 7J J>; <EBBEM?D= ;N7CFB; JE I;; M>7J " C;7D

A=B?x0.784 x H

"D 7 F;H<;9J MEHB: OEK MEKB: B?A; JE IEBL; <EH W X 7D: 7J J>; I7C; J?C
=?L:D J>; L7BK;| E< 8EJ>W X 7D: W! X

KJ M>7J ?< OEK M;H; =?L;D W X 7D: OEK >7: JE IEBL; <EH W X 'EM MEKB: OEK
78EKJ :E?D=J>7?I

->:?2::7 >'H: MEKB: 8; JE CEL; J>; L7TH?78B;| 7THEKD: 7D: ?IEB7J; W X 0>7J J>?1 C;7DI ?1 J>7J W X ?I
ED; I?:; E< J>; :GK7J?ED 80 ?JI;:B< 7D: ;:L;HOJ>?D= ;:Bl; ?| ED J>; EA>HBEEA 7J J>; :GK7J?ED
7=7?D M>:D J>?I| >71 8;:D :ED;

A
7854 x H

>7D=?D= J>; <EHCKB7 7HEKD: ?| H;<;HH;: JE 7l WIH7DIFEI?D=X 7D ;GK7J?ED

"JYDEJ 71 1?CFB; 71 @KIJ CEL?B=/HBEKD: J>EK=> ->:H; 7H; HKB;I JE =;J JE
J>?1 FE?DJ 7D: J>El; HKB:l 7D: J>:?H 7FFB?97J?ED 7H; M>7J M; 7TH; =E?D=
M?J> ?D J>?1 F7THJ E< J>; 9>7FJ:H
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->; CEIJ ?CFEHJ7DJ J>7?D= JE H,C;C8;H M>;D JH7DIFEI?D= ;GK7J?EDI ?1 J>7J M>7J;L;H ?I :ED; JE
E< J>; ;GK7J?ED CKIJ 7BIE 8; :ED; JE J>; EJ>;H 1?:; E< J>; ;GK7J?ED

"< OEK BEEA 7J ?J C7J3>,C7/IJ2FIBBIA;l I;DI; 0; 7BH;7:0 :;J;HC?D;: J>7J 7D ;GK7J?ED ?1 JME
C73>;,C7J3?97B ;NFH;II?EDI J>7J3 7H; I;F7H7J;: 80 7D ;GK7B I?7=D

0>7J3 J>?1 C;7DI ?1 3>; 7::?3?ED IK8JH79J?ED :?L?I?ED 7D: CKBJ?FB?97J?ED L7H?78B;| 7D: 9EDIJ
17:; E< J>; ;GK7J?ED 7H; ;GK7B JE 7BB J>; 7::?J7ED IK8JH79J?ED :?L?1?ED 7D: CKBJ?FB?97J7E
J>; EJ>;H 1?:; E< J>; ;GK7J?ED

,E ?< OEK ::9?7:; JE 7:: JE ED; I?:; OEK CKIJ 7:: JE J>; EJ>H I1?:; 0>7J J>7?1 :E:l ?1 A;;F J>;
:GK7J?ED :GK7B

-7A; 7 BEEA 7J J>; <EBBEM?D= ;N7CFB;

10+7=9+28
This works out to be:
17 =17

IH; M; >7L; 7D ;GK7J?ED J>7J ?1 JHK; 'EM 7:: JE J>; B;<J >7D: 1?:; E< J>; ;GK7J?ED 7D: OEKYBI
J>7J ?D EH:;H JE A;;F J>; ;GK7J?ED JHK; OEKYBB >7L; JE 7:: JE J>; H?=>J >7D: |?:; E< J>; ;GK7J*

10+74+5=94+8+7
22 =9+ 847
22=9+8+5
22 = 22



Math for Trades Volume 2 60
$;;F ?D C?D: J>7J J>?1 ?|1 7D ;N7CFB; M>;M;-M; JE ED; I?:; "< M; >7:<*9)+;-, ,1=1,-, EH
4<3:1731-,J>7?D=I MEKB: 8:<4:DJ OMEKB: >7L; JE :E J>; I7C; J>?D=JE J>; EJ>H |?:;

| 6827437.2, 59&8.327 "7.2, )).8.32 &2) 9'86 &(8.32

J7HI M?J> 7 I?CFB; ;GK7J?ED

T+2=8+1
This works out to be:
9=9

->;D7:: JEED;I?:; E<J>; ;GK7J?ED 7D: IEBL,

T+2+4=8+41+7

1 J>; B;<J >7D: 1?:; E< J>; ;GK7J?ED >71>7: 7::;:JE ?J J>; H?=>J >7D: 1?:; E< J>; ;GK7J?ED 7BIE >71
>7L; 7 JE?J 0;=J

7T+24+4=8+1+7

13=9+7
13=9+4
13 =13

11J7J;: 8;<EH; J>; HKB; ?1 J>7J M>7J;L;H OEK :E JE ED; 1?:; OEK CKIJ :E JED=>RISH; ?< M;
7:: JEED; 1?:;J>DM;>7L; JE 7:: JEJ>, EJ>HI?:; JE A;;F ?J ;GK7B

,KBIH79J?ED MEKB: MEHA J>; I7C<MIM;H; JE IK8BJH79J <HEC ED; I?:; M; MEKB: >7L; >7: JE
IKBJH79J <HEC J>; EJ>;H 1?:; ?D EH:;H JE A;;F ?J ;GK7B

%;JYJHO EKJ J>?1 9ED9;FJ M?J> 7D ;GK7J?ED J>7J >71 7D KDADEMD L7H?7
-7A; 7 BEEA 7J J>; <EBBEM?D= ;GK7J?ED 7D: IEBL; <EH W# X

7T+J=5+8

"D EH:;H JE IEBL; <EH W#X M; CKIJ ?IEB7J; W#X ED ED; 1?:; E< J>; ;GK7J?ED
79JK7BBO :EJI@YJIJ;H M>?9> 1?:; M; ?IEB7J; W#X ED "< M; <EBBEM EKH HKB,; ?D EH:;H JE ?IEB
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MEKB: >7L; JE =;J H?: E< J>; ED J>; B;<J 1?:; ->; GK;IJ?ED 8;9EC;| >EM 7?1 J>7J :ED; 0>7J M;
11;:DJ?7BBO >7L; JE :E ?I CEL; J>; <HEC J>; B;<J 1?:; JE J>; H?=>J 1?:;

(D9; 7=7?D M; 7BM70I >7L; JE A;;F ?D C?D: J>7J M>7J;L;H M; :E JE ED; I?:; M; CKIJ :E JE J>; EJ>;H
WJ7HI M?J> J>7EKB: OEK 7=H;; J>&J

0>7J ?< M; IK8JH79J;: <HEC J>; B;<J >7D: 1?:; E< J>; ;GK7J?ED 0>7J M; MEKB: 8; B;:<J M?J> ?| @k
ED J>; B;<J 1?:; M>?9> |IEBL;I J>; FHESB;C E< ?IEB7J?D= W# X

(7T—7)+J=5+8
0+J=5+38
J=5+8
&7J>;C73?97BBO J>?1 ?I DEJ 9EHH;9J O;J 71 M; EDBO :;7BJ M?J> J>; B;<J 1?:; E< J>; ;GK7J?ED 0>

JE :E DEM ?1 JE :E J>; I7C; J>?D= JE J>; H?=>J 1?:; 7D: J>;D IEBL,; J>; ;GK7J?ED ,E M; ;D: KF IK8JH7'
<HEC J>; H?=>J I?:; E< J>; ;GK7J?ED JE C7A; ;L;HOJ>?D= ;GK7B ED9; 7=7?D

(T-7)+J=5+8—7
0+J=13-7
J=13-7
J=6

2EK 97D 7BM70I 9>;9A J>7J OEKH 7DIM;H ?1 9EHH;9J3 80 J7A?D= J>; 7DIM;H 7D: FKJJ?D=
879A ?D J>; ;GK7J?ED JE H;FB79; J>, LTH?78B,;




Replace J with 6
)
7T+J =548
7T+6 =548
13 =13
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N7CFB;

n;_7

n;_7

,EBL; <EH

27T+ G =43+ 49

"-7  "IEB7J; J>; L7TH?78B; OEK 7H; JHO?D= JE <?D: "D J>?1 97]; W X "D EH:;H
CKIJ H;CEL; J>; <HEC J>; B;<J 1?:; E<J>; ;GK7J?ED ->?| ?| :ED; 80 IK8JH79J7I

J>; B;<J 1?:; 7D: J>;D 7BIE <HEC J>; H?=>J 1?:;

27T+ G =43+ 49

(27 — 27) + G = 43 + 49 — 27

0 EHA J>HEK=> J>; ;GK7J?ED

(27 — 27) + G = 43 + 49 — 27

>,9A OEKH 7DIM;H

04+G=92-27
G =65

JE :E J>7I
D= <HEC
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Replace G with 65
1
27T+ G =43+ 49
27+ 65 =43 + 49
92 =92

N7CFB;

,EBL; <EH!

H-16=13+19

-7  "IEB7J;J>; L7TH?78B; OEK 7H; JHO?D= JE <?D: "D J>?197I; W! X "D EH:;H
CKIJ H;,CEL; J>; <HEC J>; B;<J I?:; E<
J>; ;GK7J?ED ->?1?|:ED; 80 7::?D= JE J>; B;<J>7D: |?:; E< J>; ;GK7J?ED 7D: J>;D 7BIE 7::?D=
H?=>J >7D: 1?:; E<
J>; ;GK7J?ED
H-16=13+19
H+(—16+16) =13 +19+16
"-7 0 EHA J>HEK=> J>; ;GK7J?ED
H+(—16+16) =13+ 19 + 16
H+0=32+16
H =48

"7 >;9A OEKH 7DIM;H

JE :E J>7?1 |

JE J>;
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Replace H with 48

!
H-16=13+ 19

48 — 16 =13 4+ 19
32 = 32

6 &(8.(* 9*78.327

'EM ?J¥J?C; JE :E 7 9EKFB; E< FH79J79; GK;IJ?EDI <EH OEKHI;:B< &7A; IKH; JE 9>:9A J>; L?::E 7DI
I:: >EM OEK :?:

*K;1IJ?ED

,EBL; <EH ,

142 + S = 198 + 257

>JJFI L?;E 8997CFKI97 ?: 6>MK |18 M?:J> >;?=>J FB70;H™

*K;1IJ?ED

,EBL; <EH 2

Y —22=51+53

>JJFI L?:;E 8997CFKI 97 ?: 6JC<MD9@ M?:J> >;?=>J FB70;H"
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| 6&27437.2, 59&8.327 "7.2, 908.40.(&8.32 &2) .:.7.32
- H7DIFEI?D= ;GK7J?EDI KI?D= CKBJ?FB?97J?ED 7D: :?L?I?ED KI;I J>; I7C; 87179 FH?D9?FB; 71 7.
IK8IH79J?ED ?D J>7J M>7J;L;H OEK :E JE ED; I?:; OEK CKWJ :E JE J>; EJ>H

<EH; M; :?L; ?DJE J>?1 F7THJ E< J>; O:MFDHKB: H;<H;I> EKH C;CEH?;l 7 B?JJB; 7D: J7BA 78EK
H;9?FHE9S7BI 71 ?J H;B7J;l1 JE TV,J? BEEA 7J J>; <EBBEM?D= JME DKCS8;HI M?J> ED; 8;?D= 7 M:
DKCS8;H 7D: J>; EJ>;H 7 <H79J?ED

1
4 and —
and -

EDYJ <EH) J>7J M>;D M; MH?J; J>; DKC8;H M; 9EKB: 7BIE MH?J; ?J 7I

4
1

E OEK H;C;C8;H M>7J M?BB >7FF;D ?< M; CKBJ?FB?;: J>EI; JME JE=;J>;H

1 4
4x —=—==1
4 4

+,9?FHE97BI 7H; DKCS8;HI J>7J M>;D CKBJ?FB?;: JE=;J>H ;GK7B ->?1 ?| 7D ?CFEHJ7DJ 9EDS
JH7DIFEI?D= KI?D= CKBJ?FB?97J?ED 7D: :?L?I1?ED "< M; :?L?:; 7 DKC8;H 80 ?JI H;9?FHE97B 7D:
ED; M; >7L; ;II;DJ?7BBO H;CEL;: J>7J DKC8;H <HEC J>; ;GK7J?ED

I')H; ?1 7D ;N7CFB; ,EBL; <EH $

8 x K=14 x 17

,7C?B7H JE JH7DIFEI?D= ;GK7J?EDI M?J3> 7::?J?ED 7D: IKBJH79J?ED J>; <?HIJ J>?D= JE E ?I
L7H?78B; M; 7H; JHO?D= JE <?D: "D J>?1 97I; W$ X ->?I C;7DI1 J>7J J>; D;;:1 JE 8; H;CEL;: <HEC J>;
>7D: 1?:; E<J>; ;GK7J?ED &KBJ?FBO?D= 80 ?JI H;9?FHE97B M?BB =?L; KI 7 L7BK; E< );H<;9J

18
8§x = — 2 1
873

'‘EM 7::?D=J>?| ?D<EHC7J?ED JE J>; ;GK7J?ED M; MEKB: ;D: KF M?J> J>?|
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1 8
8X —=—=—=1
8 8
1
3 X 8 x K=14 x 17

%xK:14><17

1 xK=14 x 17
K=14 x 17

->?| MEKB: B;7L; KI M?J> \$ ED J>; B;<J >7D: |1?:; E< J>; ;GK7J?ED M>?9> MEKB: ;:D: KF 8;?D= @KI.
M>:D CKBJ?FB?;: JE=;3>7H?| ;N79JBO M>7J M; 7H; BEEAPDFZKEHBHEJ GK?J; <?D?I>;: O;J J>EK=>
'EM 879A JE J>; =EB:;D HKB;

0>7J;L;H OEK :E JE ED; I1?:; E< J>; ;GK7J?ED OEK CKIJ :E JE 33H=SBHY 71 M; CKBJ?FB?;: J>;
B;<J >7D: 1?:; E< J>; ;GK7J?EDNA(D;;: JE CKBJ?FBO J>; H?=>J >7D: 1?:; E< J>; ;GK¥/J?ED 80

1 1
— X8 XK=14 x 17 x —
8 8

,E DEM ?< M; <EBBEM;: J>?1 J>HEK=> M; MEKB: ;D: KF M?J>

1 1
— X8 X K=14 x 17 x —
8 8

8 . 238
8 8

K =29.75

0 : I>EKB: :E 7 9>:9A E< J>; 7DIM:H B?A; M; :?: FH;L?EKIBO JE I;; ?< M: 7H; 9EHH;9J

Replace K with 29.75
1
8x K =14 x 17
8 X 29.75 =14 x 17
238 = 238
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0 ;YBB JHO 7DEJ>;H ;N7CFB; 8KJ J>?1J?C; M;YBB :;7B M?J> <H79J?EDI J>7J M?BB >7L;YIB8; CEL,;: THEKD
7BIE 1J7HJ JE :E J>7?1 ?D 1J;FI 71 M; >7L; :ED; M?J> FH;L?EKI GK;IJ?EDI

,EBL; <EH %

§XL=12X12

-7 "IEB7J; % "D J>?1971; M; >7L; JE CEL;J>; <HEC ED; 1?:; JE J>'BEH4H JE :E J>?1 M; >7L;
JE CKBJ?FBO 8EJ> 1?:;1 80 J>; H;9?FHE97B E<  ->?1 M?BB ;II;DJ?7BBO H;CEL; <HEC J>; B;<J >7D: I?:; E:
;GK7J?ED ->; H;9?FHE97B ?I E< 7|

4 9 36
— X —:—:1
9 4 36

->H;<EH; M; =;,J

4
§><%><L:12><12><%

"-7  ,EBL; J>; ;GK7J?ED

4
—><ng=12><12><—
9 4
1><L:144><2
L:1296
4
L =324

-7 ED<?HC OEKH 7DIM;H
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Replace L with 324
l
4
—xL =12 x12
9
4
) X 324 =12 x 12
1296 144
9
144 =144

->?| ED; ?1 7 8?J CEH; 9>7BB;D=2R¥BB DEJ; ?D J>; GK;IJ?ED J>7J J>;H; 7H; DE DKC8;H| 7ADBO B
BEEA 7J J>; GK;IJ?ED 7D: I;; ?< OEK 97D 9EC; KF M?J> 7DO ?:;71 ED >EM OEK MEKB: IEBL; J>?I

,EBL; <EH W X ?D J>; <EBBEM?D= ;GK7J?ED

A C
B D
-7 J;HC?D; M>?9> L7H?78B; OEK CKIJ ?IEB7J; "D JP2PA7D 2HW Kl 7D1 WYX
A C
B D

->; 9>7BB;D=; >;H; ?1 I>7J W X ?| ?D J>; ;;DEC?D7JEH 8EJJEC E<J>; <H79J?ED "< M; M;H; JE ?
M7113?BB ?D J>; ;;DEC?D7JEH E< 7 <H79J?ED M; MEKB: DEJ >7L; IEC;J>?D= J>7J M; 9EKB: MEH

0>;D W X ?1 ?IEB7J;: ?J CKIJ DEJ EDBO 8; 80 ?JI;B< ED ED; 1?:; E< J>; ;GK7J?ED 8KJ 7BIE 7FF;7H
DKC8;H 7D: DEJ 71 J>; :;DEC?D7JEH E< 7 <H79J?ED

-7 -ECTA; 3>?I FHES;II ;71?;H 8H;7A J>; ;GK7J?ED :EMD JE BEEA B?A; J>;, <EBBEM?D=

JIHI -
;GK7J?ED

EB7J; ?J 8K
1A M?J>

1717 M>EB
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X — = X —
B D
+:C;C8;H J>7J

A 1 A

— W = = =

1 B B

;71?7;H JE MEHA M?2J>

80 CKBJ?FBO?D= 8EJ> J>; H?=>J 7D: B;<J >7D: |I?;; 80

H;9?FHE97BI JE=;J>;H OEK =;J<{ED?IsBO J7A; EKJ J>; W X ED J>; H?=>J >7D: |1?:;

C y 1 C .
1 C C
,E M: :D: KF M?J>
1 y A y 1 Ly 1
C 1 B D
"< M; M7DJ;: JE I?CFB?<0 J>?| M; 9EKB: @KIJ :E J>; <EBBEM?D=
A1
CxB D

"7 :J ?DJE J>; DKC;H7JEH E< J>; :GK7J?ED 0>7J M; D;:: JE :E M?BB J7A; 7 B?JJB; 8?2J E< C
F7J?;:D9; 0D;;: JE<EBBEM J>; I7C; HKB;1 J>7J M; >7L; 8;;D <EBBEM?D=

8KJ DEM J>; B;<J >7D: 1?:; E< J>; ;GK7J?ED M?BB >7L; ?D J>; DKC;H7JEH

D A 1D
1 CxB D 1
D>< b =1
1 CxB

0;>7L;DY H;7BBO 9>7D=;: 7DOJ>?D= C7J>;C7J?97BBO M; >7L; @KIJ C7:; J>; ;GK7J?ED ?DJE IEC;J>?D= J>

-7 "IEB7J; W X "D EH:;H JE :E J>?I M; CKIJ H;CEL; W X <HEC J>; H?=>J >7D: |1?:; E< J>; ;GK7J?ED E J>

'EM J>?1 C?=>J |I37HJ BEEA?D= 7 B?JJB; 8?J 9ECFB?97J;: 8KJ ?< OEK <EBBEM ?J J>HEK=> OEKYBB 1J7HJ
<EHC %EEA 7J J>; H?=>J >7D: |1?:; E< J>; ;GK7J?ED "J DEM >71 8EJ>7D: 7D:7 &KBJ?FBO?D= J>El,

73> 7D: IEC

->; ?:,7 >;H; ?1 JE CKBJ?FBO ;79> 1?:; 80  ->?1 M?BB C7A; J>; H?=>J >7D: |?:; E< J>; ;GK7J?ED ;GK7B JE

0>7J OEKYBB DEJ?9; ?1 J>7J ?J 79JK7BBO 9H;7J;| CEH; MEHA 8KJ M; >7L; C7D7=;: JE =;,J W X ?IDJE J>; DKC
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J>; ;GK7J?ED ->; EDBO FHES8B;C ?1 J>7J M; 7BIE >7L; 7 8KD9><EEEJ>;HCKKR:; 71 W X 7D: DEM
EKH @ES8 8;9EC;| =;JJ?D=H?: E< 7BB J>7J IJK<

'EM 7BB M; >7L; JE :E ?| <EBBEM J>; HKB;l 7D: =;J J>;
:E J>?1 1?CFBO 7D: ?D ED; GK?9A 97B9KB7J?ED

D>< A ><C><B_C><B
1 CxB A A

0>7J M; :D: KF M?2J> ?I

7D: EL;H JE J>; H?=>J >7D: |1?:; 7D: ?|EH

CxB
D=————
A

->H; ?1 7 BEJ E< C7J> ?DLEBL;: J>;H; 8KJ ?< OEK <EBBEM J>; HKB;l 7D: =E ED; 1J;F 73 7 J?C; OE
J>;H; &O IK==;1J?ED >;H; ?1 J>7J OEK =E EL;H M>7J M; @KIJ M;DJ J>HEK=> 7 9EKFB; J?C;| 8;<E
.D;HIJ7D:?D= J>; C7J> ?DLEBL;: >;H; ?| GK?J; 7?CFEHJ7DJ M>;D ?J 9EC;| JE JH7DIFEI?D= <EHC}
;GK7J?EDI

J J>?1 FE?DJ OEK C?=>J 8; MED:;H?D= ?< J>;H; M71 7 I>EHJ9KJ 7D: 71 B
>7L; ?2J J>;H; ?1 <EH J>?| FHE9;:KH; M>?9> "YBB =E JOHEBB+IDPEMM?J>
:N7CFB;

- 7TA; J>; <EBBEM?D= ;GK7J?ED

3_

i

3
1

->?| ;GK7J?ED ?I JHK; 'EM J7A; ;79> E< J>; <H79J?EDI 7D: <B?F J>;C 7H

4 4

3 3

"J 1;;Cl 3>7J ?< OEK <B?F 8EJ> <H79J?EDI| 7THEKD: J>;D J>; ;GK7J?ED ?I IJ?BB JHK; &7J>;C7J?9

I7C; J>?D=JE ED; I?:; 71 OEK 7H; :E?D= JE J>:EBt>/H 7 BEJ E< C7J> ?DLEBL;: >;H; 8KJ J>; C7?D H

J>7J ?< OEK M;H; JE :E 7BB J>; C7J> OEK MEKB: ;D: KF M?J> J>; I7C; 7DIM;H
IEM M; 97D KI; J>?1 JE >;BF KI I?CFB?<0O EKH GK;IJ?ED ?1 JE @KIJ :E J>; <EBBEM?D= +;C;C8;H

A C

B D

->HEK=> EKH C7J> M?P7H:HO M; 97D =;J ?DJE J>; DKC;H7JEH 80 @KIJ <B?FF?D= 7HEKD: J>;
0>7J;L;H M; :E JE J>7J 1?:; M; J>;D CKIJ :E JE J>; H?=>J |?:; 0>7J M; ;D: KF M?J> ?I

87J; "YBB

KYBB ;L;DJ
H; CEL?D=
KB71 7D:

K9A MEKB

7D

1EKD:

YBBO OEK"
E?DJ?I

M; IJ7HJ;: M

[13>73 M7

B;<J >7D: <




71 Chad Flinn and Mark Overgaard

BB M; D;;: JE :E DEM ?1 =;J EKJ E< J>; B;:<J >7D: 1?:; 80 CKBJ?FBO?D=?J80 7D:J>:D :E?D=]
J>?D=JE J>; B;<J >7D: 1?:;

0 ;:D: KF M?J>T

'EM JE J7A; 7BB J>7J ?D ?D ED; I>EJ C?=>J 8; 7 B?JJB; CK9> IE OEK C70 M7DJ JE =E 879A 7D: H
;NFB7D7J?ED KJ 7BM70I A;;F ?D C?D: J>; C7J> J>7J =E;| 7BED= M?J> J>7J

> |7C;

1:H;7: J>7J |

"D J>?I ;N7CFB; M; 7H; =E?D= JE KlI; J>; <EHCKB7 <EH J>; 7H;7 E< 7 972}
7B9KB7J?D=J>; 7TH;7 E< 7 9?H9B; ?1 79JK7BBO IEC;J>?D= M; 7H; =E?D
?DJE J>?1 LEBKC; 8KJ <EH DEM M; 7H; @KIJ =E?D= JE :;7B M?J> J>; <E

Area of a circle
A =D? x 0.7854

Where: A = areaofthe circle

D = diameter of the circle

,EBL?D= <EH J>; 7H;7 E< J>; 9?H9B; MEKB: 8; FH;JJO IJH7?=>J <EHM7H: 8KJ 71 M; 7H; :;7B?D= N
;GK7J?EDI ?D J>?I1 ;93?ED M>7J M;YBB :E ?I IEBL; <EH J>; :?7C;J;H

"-7  ";DJ?<0 J>; L7TH?78B; OEK 7H; JHO?D= JE IEBL; <EH

A = D? x 0.7854

HEC J>?1 OEK 97D I;; M; >7L; 7 9EKFB; FHE8B;CI M; >7L; JE :;7B M?J> ->; <?HIJ ED; ?1 J>7J M; >]
?IEB7J; ->;1;,9ED: ED; ?1J3>7J >71J>; ;NFED;DJ 7JJ79>;: JE ?J IE M; >7L; JE IEC;>EM ;B?C?D7J

-7  "IEB7J;

EH J>?I M; >7L; JE CEL; J>; <HEC J>; H?=>J >7D: 1?:; E< J>; ;GK7J?ED JE J>; B;<J >TECFRBROO0
<EBBEM J>; HKB;l M; >7L; Kl;: KF JE J>?| FE?DJ

19B;
= JE :E <KH
tHCKB7 ?JI,

173> JH7DIF

’'L; JE
1 J>7J




Math for Trades Volume 2 72

1
——  xA=D?x%x0.7854 x ————
0.7854 0.7854
A :
_ D2 0.7854
0.7854 0.7854
i — ]:)2 X ]_
0.7854
L — D2
0.7854

->7J J7A;1 97H; E< J>; <?HIJ FHES8B;C 'EM M; >7L; JE J79ABIK}>;
"7 +:CEL; J>; ;NFED;DJ <HEC

(D9; 7=7?D M; =E 879A JE EKH EH?=?D7B HKB; 0>7J;L;H OEK :E JE ED; I1?:; OEK CKIJ JE J>; I7C;
EJ>:H 1?:;

0;>7L; JEH;<;H JE J>; L?:;E J>7J OEK M7J9>;: :7THB?;H ?D J>7?1 I;9J?ED H;=7H:?D= ;NFED:;DJI 7D
0:;YBB :E 7 GK?9A H;<H;I>:H 8;<EH; M; IEBL; <EH

+:C;C8;H J>7J
D?2=DxD
and...
vVDxD=D

J>?D=JE .

1 IGK7H; HE

,EM>7J M; |;; ?1 3>7) ?< OEK IGK7H; HEEJ 7 DKC8;H J>7J ?I IGK7H;: >71 7D ;NFED;DJ E< OEK ;D: KF M?J>

DKCS8;H ?JI;B< "YBB GK?9ABO I>EM OEK M?J> DKCS8;HI
42 =4 x4
42 = 16
V16 = V4 x 4
V16 =4

17L?D= =ED; J>HEK=> 7BB J>7J M; 97D DEM IEBL; J>; FHES8B;C
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6 &(8.(* 9%78.327

'EM ?JYJ?C; JE :E 7 9EKFB; E< FH79J79; GK;IJ?EDI <EH OEKHI;B< &7A; IKH; JE 9>;9A J>; L?:;El 7DI
I;; >EM OEK :?:

*K;1IJ?ED

,EBL; <EH

A><B_D><E
C F

>JJFI L?;E8997CFKI97 ?: 6 9HD M?:.J> >;?=>J FB70;H"

*K;1IJ?ED

,EBL; <EH

A><B_D><E
C F

>JJFI L?;E 8997CFKI 97 ?: 6GAE M M?:.J> >;7=>J FB70O;H"




6 &(8.(* 9.>

https://pessbooks.nscc.ca/mathfortradesv2/?p=122#h5p-2

@ An interactive H5P element has been excludemh fthis version of the textolY can view it online her

"< KI?D= J>; FH?DJ EH ; EEA 9EFO E< J>?| 8EEA D7L?=7J; JE J>; 78EL; B?DA JE 9ECFB;J; J>; (
IEM;L;H J>; GK?P GK;IJ?EDI 7H; 7BIE FHEIEE;D?EN _ 7J J>; ;D: E< J>; 8EEA <EBH3; K,

74
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*6.1*8*6 &2) 6*&

(KJ9EC;|

R 7B9KB7J; J>; F;H?C;J;H E< 7 IGK7H; H;9J7D=B; 7D: FEBO=ED
R 7B9KB7J; J>; F;H?C;J;H E< 7 9?H9B;

R 7B9KB7J; J>; 7TH;7 E< 7 IGK7H; H;9J7D=B; 7D: JH?7D=B;

R 7B9KB7J; J>; 7TH;7 E< 7 9?H9B; 7D: 90B?D:;H

75



*6.1*8*6

>JJFI L?:;E 8997CFKI 97 ?: 6,LBFG ; M?:J> >;?=>J FB70;H"
B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;93?ED

>JJFI L?:;E8997CFKI97 ?: 6 A:@=EM M?:J> >;?=>J FB70;H"

0>7J :E;l J>; MEH: F;H?C;J;H H;<;H JE 0>7J ?< IEC,ED; 7IA;: OEK JE M7BA
J>: F:H?C;J;H E< 7 871:87BB <?:B: 0>7J :E:1 J>7J C;7D

-914-:-9 F:H?C;J;H ?1 7 F7J> J>7J IKHHEKD:1 7 JME :?C;DI?ED7B E8@:;¢
->; MEH: 9EC;I <HEC J>; H;;AF;H? 7HEKD: 7D: C;JH; C;7IKH; ->; J;HC

C70 8;Kl;: ;?3>H<EH J>; F7J> EH ?2J1 B;:D=J>U ?J 97D 8; J>EK=>J E< 71 J>; B
E< 7D EKJIB?D; E< 7 I>7F; ->; F;H?C;J;H E< 7 9?H9B; ?1 97BB;: ?JI 9?HOKC<;F

"< OEK M;H; JE M7BA J>; F;H?C;J;H E< 7 871;:87BB <?:B: OEK MEKB: M7BA 7
J>; EKJ;H ;=1 E< J>; <?;B: 7D: 97B9KB7J; J>; B;D=J> "< OEK M7DJ;: JE <?D: J>; F;H?C;J;H E< 7D(
MEKB: 871?97BBO 8; B?A; M7BA?D= 7HEKD: J>; EKJ;H ;:=; E< ?J (S8LZEKIBY VkEPHADE7BB;H
I>7F;1 EH EB@;9JI 8KJ OEK =;J J>; ?:;7

0>;D 97B9KB7J?D= F;H?C;J;H J>; 7/DIM;H M?BB 7BM70I 8; 7 B?D;7H EH ED; :?C;DI?ED7B C;7IKH;
71<;;Jd ?D9>;1 C;JH;l EH 9;DJ?C;JH;l

0>0 MEKB: F;H?C;J;H 8; ?CFEHJ7DJ JE Kl ?D J>; 9EDIJHK9J?ED MEHB:

%;J¥I70 OEK 7H; 7 97HF;DJ;H 7D: OEK M7DJ JE FKJ 871;8E7H: ?D 7 HE
7B9KB7J?D= >EM CK9> 871;8E7H: OEK D;;: 7HEKD: J>;, M7BBI ?DLEB
97B9KB7J?D= J>; F;H?C;J;H E< J>; HEEC ->?1 MEKB: 7BIE 8; JHK; <EH FBKC
J>;0 7H; FKJJ?D= F;H?C;J;H :H7?D 7HEKD: 7 >EKI; );H?C;J;H 97D 8; Kl;:
C7DO0 :%H;DJ 7H;71 E< J>; 9EDIJHK9J?ED MEHB:

76
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I+ *6.1*8*6 3+ & 59&6* &2) & *(8&2,0*

IGK7H; 7D: 7 H;9J7D=B; 7H; 8EJ> I?C?B7H ?D J>7J J>;
>7L; <EKH 1?:;] DEJ>;H 9>7H79J;H?1J?9 J>7J ?1 O9ECCED
JE 8EJ> 7?1 ;79> >71 <EKH H?=>J 7D=B;:| H?=>J 7D=B;
7D 7D=B; E< :=H:l

"D 7 IGK7H; 7BB <EKH I1?:;1 7H; ;GK7B M>?B; ?D 7 H;9J37D
J>: EFFEI?J; 1?1 7H; ;GK7B 8KJ DEJ J>; 7:@79;DJ 1?:;1
7BO9KB7J?D=J>; F;H?C;J;H E< 7 IGK7H; 7D: 7 H;9J7D=B;"
L:HO I1?C?B?HIJ M;YBB :;<?D; M>7J ;79> 1?:: ?1 97BB::

-> |GK7H; ?1 IJH7?=>J <EHMT7H: 71 J>; B;D=J> E< ;79> E< J>; |?:;1 21 J>; |7C; 7D: J>; D7C; E< ;79> 1?:;
I?7CFBO W," X "D 7 H;937D=B; J>; BED=1?:; E< J>; H;937D=B; ?I H;<;HH;: JE 71 J>; W% ' -!1X M>7B; .

I>EHJ;H 1?:; ?1 H;<;HH;: JE 71 J>; WO" -1 X

;<EH; " =E J>HEK=> 97B9KB7J?D= F;H?C;J;H E< 7 IGK7H; 7D: H;9J7D=B,;
=K;ll 73 M>7J J>; <EHCKB7 C?=>] 8;
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"< M; =E 879A JE EKH :;<?D?J?ED 7D: |70 J>7J J>; F;H?C;J;H ?1 J>; B;D=J> J>7J IKHHEKD:| 7 IME :~
E8@:;9J J>:D J>; F;H?C;J;H E< 8EJ> MEKB: 8; J>; B;D=J> E< J>; <EKH 1?:;1 9EC87?D::

Square: Perimeter = side + side + side + side
Rectangle: Perimeter = length + width + width + length

0 EKB: J>;H; 8; 7DO EJ>;H M70 JE ;NFH;ll J>; IME <EHCKB7I

-7A; 7 =K;ll

Square: Perimeter = side x 4
Rectangle: Perimeter = (length x 2) + (width x 2)

EJ> L;HI?EDI E< ;79> <EHCKB7 7H; 9EHH;9J 7D: OEK 97D KIl; M>?9>;L;H OEK 9>EEI; JE 7DIM;H GK
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->?|1 C?=>J 8; 7 =EE: J?C; JE IJEF 7D: :?19Kll C;CEH?P7J?ED

&CEH?P7J?ED ?1 7 JEF?9 J>7J 9EC;| KF GK?J; <H;GK;DJBO ?D C7J> ,JK:;DJ
7IA 2< J>,0 >7L; JE C;CEH?P; <EHCKB7I 7D: <EH J>; CEIJ F7HJ J>; 7DIM;H 2|

&,CEH?P?D= <EHCKB7I 97D 8;9EC; J?C; 9EDIKC?D= 7D: 97D 7BIE J7A; KF 7
E< OEKH 8H7?D FEM;H

->: FHES8B;C J>7J E99KHI M>;D 1JK:;DJI C;CEH?P; <EHCKB7I ?I J>8JBY31) JIBH<EHCKB7
H;FH;I;DJI ,JK:;DJl =;J H;7BBO =EE: 7J FBK==?D= DKCS8;HI ?DJE <EHCKBMARBBD KD:EIY/D:
M>7J J>; <EHCKBY7 :E:l

"< J>; DKC8;HI M;H; JE 9>7D=; EH J>; GK;IJ?ED M7I1 71AxDDJ:€¥4DD;H J>7D DEHC7B J>; 1JK:;DJ
C?=>J 8;9EC; BEIJ

2EK C?=>J M7DJ JE J>?DA 78EKJ J>; <EBBEM?”D= L;HO J?C; OEK =;J 7 <EHCKB7 ?DIJ;7: E< C;Cl
<EHCKB7 JHO JE /",. %"3 J>7J <EHCKB7 0>7J" C;7D 80 J>7J ?| L?IK7B?P; M>7J J>; <EHCKB7 H;F
IEF;<KBBO ?J M?BB 8;9EC; ;71?;H <EH OEK JE MEHA M?J> J>; <EHCKB7 7D: ;71?;H <EH OEKH 8H"

?D: J>; F;H?C;J;H E< 7 IGK7H; M>?9> >7| 7 |1?:; C;7IKH?D= ?D9>;
"7 0 H?J; :EMD J>; <EHCKB7

Perimeter = side + side + side + side

"7 ,EBL; <EH F;H?C;J;H
Perimeter =8 + 8 + 8 + 8
Perimeter = 32 inches
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?D: J>; F;H?C;J;H E< 7 H;9J7D=B; ?< J>; B;D=J>?| 7D: J>; M?:J>?|

-7 0 H?J; :EMD J>; <EHCKB7

Perimeter = (length x 2) + (width x 2)

".-7  ,EBL; <EH F;H?C;J;H

Perimeter = (7 x 2) + (12 x 2)
Perimeter = 14 + 24
Perimeter = 38

% *6.1*8*6 3+ & 30=,32

?HIJ E<7BB M>7J?1 7 FEBO=ED L;H >;7H: E<ED;
-.151;165

FEBO=ED ?I 7 FB7D; <?=KH; FB7D; H;<:HI JE ?J 8;?D= JME :?C:DI?ED7B M?J> 7.
1?2:17D: J>El; 1?::1 CKIJ 8; IJH7?7=>J

0;YL; 79JK7BBO 7BH;7:0 MEHA;: M?J> FEBO=EDI ?D 3% 93<¥D/H?ED 8EJ> 7 IGK7H; 7D: 7

H;9J7D=B; 7H; FEBO=EDI O :;<?D?J?ED 7 9?H9B; ?| DEJ 7 FEBO=ED :K; JE J>><TOW732J E;IDY
B?D;l

->; <EBBEM?D= 7H; IEC; ;N7CFB;| E< FEBO=EDIT
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79> E< J>; I>7F;1 ?1 :%H;DJ 8KJ 7BB >7L; IJH7?7=>J B?D;l

->: GK;IJ?ED 8;9EC;| H; M; =E?D=JE D;;: 7 :2H;:DJ <EHCKB7 JE 97B9KB7J; J>; F;H?C;J;H E< ;79>
J>: I>7F;|

->: 7DIM:H

,E ?<7 FEBO=ED ?I C7:; KF E<I?:;] 7BB E<M>?9> 7H; IJH7?=>J B?D;| >EM :E OEK J>?DA M; MEKB
J>; F;H?CJ;H

?D:?D=J>; F;H?C;J;H E< 7 FEBO=ED 97D 8; :ED; 80 7::?D= KF 7BB J>; 1?:;]| E< J>7J FEBO=ED D:
M:; 9EKB: C7A; 7 =;D;H?9 <EHCKB7 <EH J>7?I|

694<3)

Perimeter of a polygon = side + side + side and so on...

0>7J J>; <EHCKB7 ?1 170?D= ?l1 @KIJ 7:: KF 7BB J>; 1?;;1 JE =;J J>; F;H?C;J;H

7B9KB7J; J>; F;H?C;J;H E< J>; <EBBEM?D= FEBO=ED

Click on the image to see it full size.

-7 0 H?J; :EMD J>; <EHCKB7



https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture-13-1.png
https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture-13-1.png
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Perimeter of a polygon = side 4+ side + side and so on...
"-7  ,EBL; <EH F;H?C;J;H

Perimeter ofapolygon =5+104+6 +4+ 7+ 8
Perimeter = 40

N7CFB;

?D: J>: F:H?C:J:H E< J>; <EBBEM?D= FEBO=ED

Click on the image to see it full size.
"7 &TA; IKH; JE KI; J>; 9EHH;9J <EHCKB7
Perimeter of a polygon = side + side + side + side + side + side
"-7  ,EBL; <EH F;H?C;J;H

Perimeter =10+10+13+8 +8 + 6
Perimeter = 55

6 &(8.(* 9*78.327

- HO 7 9EKFB; FH79J?9; GK;IJ?EDI <EH OEKHI;B< &7A; IKH; JE 9>;9A J>; L?:;E 7DIM;HI JE I;; >EM C


https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture-14-2.png
https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture-14-2.png
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*K;1IJ?ED

#79GK;l ?1 7 97HF;J B70;H M>E ?| =E?D=JE H; U 97HF;J 7 HEEC "D EH:|H JE :E J>7
>71 JE D7?B 7 IC7BB F?;9; E< MEE: JE J>; =HEKD: M>?9> HKDI J>; ;DJ?H; F;H?C;J;H
J>; HEEC ->?1 MEE: ?1 J>;H; JE 73JJ79> J>; 97HF;J 73 J>; ;:=; E< J>; HEEC

->: HEEC ?JI;B< ?1 ?D J>; I>7F; E< 7 H;9J7D=B; M?J> J>; B;D=J> 8;?D= <;;J
?D9>:1 7D: J>; M?:J> 8;?D= <;;J ?D9>

IEM CK9> MEE: :E;l #79GK;| D;;:
>JJFI L?:;E 8997CFKI 97 ?: 6MOGADNLM M?:J> >;7=>J FB70;H"

*K;1IJ?ED

H;: ?1 7 <7THC;H M>E ?1 7 W@79A E< 7BB JH7:;l X H;: >71 JE 8K?B: 7 D;M <;D9; 7THEKD: J>; <7HC J>7J >; EML
TH;7 3>7J >; >71 JE 8K?B: J>; <;D9; ?I D;?J>;H 7 IGK7H; EH H;937D=B; 8KJ >71 C7DO [JH7?=>J |?:;] 7D: 9EDJ7
B FED: ?D ?J7A; 7 BEEA 7J J>; F?9JKH; 8,BEM 7D: 97B9KB7J; J>; JEJ7B F;H?C;J;H E< J>; <7HC 7D: FED: N
H;: >7: JE 9EDIJHK9J J>; <;D9;

Click on the image to see it full size.

>JJFI L?:;E 8997CFKI97 ?: 6=EGN G M?:J> >;7=>J FB70;H"



https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture-15-2.png
https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture-15-2.png
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*6.1*8*6 3+ & .6(0*

-7A; 7 BEEA 7J J>; 9?H9B; 8;BEM

'EJ?9; 7D0OJ>?D=<;PkDJ 8;IM;;D J>; 9?H9B; 7D: J>; IGK7H; EH H;9J7D=B,;

5:>-9 ->; 9?H9B; :E;IQY>7L; 7DO 1JH7?=>J B?D@KIXYED; 9EDJ?DKEKI
B?D;

0>7J M; 7H; 97BO9KB7J?D= M>;D :;7B?D= M?J> 7 9?H9B; ?I DEJ H;<;HH;: JE
F,H?C;J;H 8KJ 71 J>; 9?HIKC<;H;D9; 11;DJ?7BBO J>; 9?HI9KC<;H;D9; ?I .
F,H?C;J;H E<7 9?H9B;

"D EH:;H JE <?D: J>; 9?HI9KC<;H;D9; M; D;;: JE ADEM 7 J>?D= EH JME 78EKJ;; 11D 2ABEN 0
;?2J>H J>; :?7C;J;H EH J>; H7: 7Kl 7 BEEA 7J J>; D;NJ F?9JKH; JE I;; M>7J J>; :?7C;J;H 7D: H7:?KI 7H

"< OEK =E JE J>; :N79J 9:DJ:H E< 7 9?H9B: 7D: J>:D :H7M 7 |1JH7?=>J B?D; JE J>; ;:=: E< J>; 9?H9B: .
C:7IKH:: ?1 H:<:HH:;: JE 71 3>; H7:?KI

"<OEKI1J7HJ 7J /DO FE?DJ ED J>; ;:=; E<J>; 9?H9B; 7D: :H7/M 7 |JH7?=>J B?D; J>HEK=> J>; 9?H9B
J>; EJ>H 1?7;; OEK >7L; J>; :?7C;XEQ; 3>7J3 J>?1 IJH7?7=>J B?D; CKIJ =E J>HEK=> J>; ;N79J 9;DJ;H E<
9?HI9B;

| 27 JKHDI EKJ J>; H7:?KI E< 7 9?H9B; ?1 ;N79JBO >7B< J>; :?7C;J;H EHT

diameter
2

0 EHA?D= M?J> J>; ;GK7J?ED M; 9EKB: 7BIE 137J; J>7JT

radius =

diameter = radius x 2

'E C7JJ:H M>?9> M70 OEK MEHA ?J 8EJ> :GK7J?EDI H;FH:I;:DJ J>; H:B7J?EDI>?F 8;JM::D J>: H
?7C:J:H

I'7L?D= =EJJ;D J>7J EKJ E< J>; M70 M; 97D BEEA 7J J>; <EHCKB7 <EH <?D:?D= J>; 9?H9KC<;H;D
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;<EH; " =E J>HEK=> J>; <EHCKB7 JHO 7D: J7A; 7 =K;ll 7 M>7J J>; <EHCKB7 ?I (D9; 7=7?D J>7?DA
H;B7J?EDI>?F 8;IM;;D J>; L7TH?78B;l 7D: >EM J>;0 C?=>J MEHA JE=;J>;H ?D J>, <EHCKB7

694<3)

Circle

Circumference = m X diameter

0 ; 9EKB: 7BIE MH?J; 23 7IT

C=nxD

)5/ 65 ) 415<;-

0>7J 2?1 J>7J IOC8EB

I7L; OEK :L;H I;;D EH >;7H: E< J>?| IOC8EB 8;<EH:;

0 ;BB ?PFYOEDIJ7DJ I'AY<;HH;: JE 7l WF? X 7D: ?< OEK M;H; JE IEKD: ?J EKJ ?J MEKB: IEKD: B?A; W



Math for Trades Volume 2 86

0>7J WF?X H;FH;1;DJI ?1 J>; H;B7J?EDI>?F 8;JM;;D J>; 9?HI9KC<;H;D9; E< 7 9?H9B,;
7D: J>; :?7C;J;H E< J>7J 17C; 9?H9B; W)?X ?1 7 9EDIJ7DJ 7D: D;L;H 9>7D=;l

I7L?D=17?:J3>7J J>, DKC8;H WF?X ?1 7 8?J E< 72 EREME®) J>?DA J>7J
7 9EDIJ7DJ MEKB: 8; IEC;J>?D= B?A; EH C708; EH C708; ;L;D

W)?X ?1 7 8?3 JH?9A?;H J>7D J>7J ->; <EBBEM?D= ?I J>; L7BK; E< WF? X

s

= 3.141592653589793238462643383279

D: J>7JY @KIJ J>; <?HIJ <;M :?=2J] ->; 9EDIJ7DJ WF?X =E;| EDEHMNLA9IK7BBO IJEF );EFB,;
>7L; <?=KH;: EKJ WF?X JE J>EKI7D:I E< :?=?JI

->; =EE: D;MI <EH KI ?I J>7J M; :EBYL; JE MEHHO 78EKJ 7BB J>El; :?=2JI J>7J
9EC; 7<J;H J>; :;9?C7B FE?DJ EH EKH FKHFEI; M;YBB KI; @KIJ J>; <EBBEM?D=T

Tm=3.14

"< OEK M7DJ JE <?D: EKJ CEH; 78EKJ J>; DKC8;H WF?X 7D: >EM <7H F;EFB; >7L; 97
?J 9>;9A EKJ J>; <EBBEM?D= NIBPPA?F;:?7/D: _&?BB?ED ?=2JI E<)? F?:70

?D: J>; 9?HI9KC<;H;:D9; E< 7 9?H9B; =?L;D J>7J ?2J|1 :?7C;J;H ?I
"7 0 H?J; :EMD J>; <EHCKB7

circumference = 7 X diameter

OR
C=nxD

"7 ,EBL; <EH 9?H9KC<;H;D9;



http://en.wikipedia.org/wiki/Pi
https://www.piday.org/million/
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C=nxD
C=314x24
C =175.36

?D: J>; 9?HIKC<;H;D9; E< 7 9?HOB; =?7L;D J>7J ?JI H7:?KI ?I
“-7 0 H?J; :EMD J>; <EHCKBY7

C=nxD

->: <EHCKB7 97BBI <EH J>; :?7C;J;H 8KJ M; 7H; =?L;D J> {124 KI; J>;
H;B7J?EDI>?F 8;JM;;D H7:?KI 7D: :?7C;J;H JE <?D: J>; :?7C;J;H

diameter = radius x 2
diameter = 8 x 2

diameter = 16
"7 ,EBL: <EH 9?H9KC<:H:D9:;

C=nxD
C=314 x 16
C =50.24

0 :YH; =E?D= JE J7A; IJx?9BJO KF 7 1J;:F >;H; 7D: M;YBB D;;: JE KI; J>;
HKB:| E< JH7DIFEI?D= ?D J>; B71J I;9J?ED JE >:BF Kl EKJ
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?D: J>; :?7C;J;H E< 7 9?H9B; =?L;D J>7J J>; 9?HI9KC<;H;D9; ?1 ;:N79JBO
"7 0 H?J; :EMD J>; <EHCKB7

circumference = m x diameter
"7 +:MEHA J>; <EHCKB7 JE IEBL; <EH :?7C;J;H

. circumference
diameter =
T
"-7  ,EBL;<EH:?7C;J;H
, circumference
diameter =
T
g A 153
iameter = ——
3.14

diameter = 48.73

6 &(8.(* 9*78.327

-HO 7 9EKFB; FH79J?9; GK;IJ?EDI <EH OEKHI;B< &7A; IKH; JE 9>;9A J>; L?:;E 7DIM;HI JE I;; >EM (
'EJ; >;9A EKJJ>; W,(0! -XL?:;E7JJ>;;D: E<J>; FH79J?9; GK;IJ?EDI 8;<EH; OEK >;7: EL;H JE J>

D;NJ I;593?ED

*K;IJ?ED
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17B;0 21 7 +;: ,;7B M;B:;H 7D: ?1 <78H?97J3?D= |37?DB;l 1J;;B J7DAI <EH 7 <EE:
IJEHT7=; <79?B3J87:?KI E< J>; J7TDAI ?1 ?D9>;1 0>7J ?1 J>; 9?HIKC<;H;D9; E<
J>; J7DAI =E?D= JE 8§;

>JJFI L?:;E 8997CFKI 97 ?:
6M?K>>PC M?:J> >;7=>J FB70;H":

*K;IJ?ED

BEO: ?1 7 9ED9H;J; MEHA;H M>E ?I 8K?B:?D= 7 <EKD:7J?ED <EH 7 978?D ->; 9787?
7D: MH7F7HEKD: :;9A 7H; IKFFEHJ;: 80 HEKD: 9ED9H;J; <EEJ?D=I ->; H7:?KI E<
179> <EEJ?D=>7I 8;;D ;D=?D;;H;: JE 8; ?D9>;| 0>7J ?| J>; 9?H9KC<;H;D9; E<

J>; <EEJ?D=I

>JJFI L?:;E 8997CFKI 97 ?:
6NJH M?J> >?=>J FB70;H"




6*&

>JJFI L?:;E 8997CFKI 97 ?: 6KDCJ=ILF M?:J> >;?=>J FB70;H"

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB7O;H JE B?1J;D 7BED= 71 OEK H;7: J>?1 I;9J?ED

>JJFI L?:;E 8997CFKI 97 ?: 6 =I?BF;>M?:J> >;?=>J FB70O;H"
#E>D ?1 7 F7?DJ;H M>E ?I =E?D= JE F7?DJ 7 M7BB ?D 7 >EKI; 0>7J >; D;;:
ADEM ?1 >EM CK9> F7?DJ >; D;;:1 JE 8KO <EH J>?| ED; F7THJ?9KB7H M7BB !; /
J>7J J>; M7BB ?1 ?D J>; I>7F; E< 7 H;9J7D=B; 7D: J>7J J>; :?C;DI?EDI 7H; <
>?=>80 <;;.JM7?:;
IEM :E OEK J>?DA >; MEKB: =E 78EKJ IEBL?D= J>?| FHES8B;C
-> 7DIM;H B?;l ?D <?D:?D=J>; 7TH;7 E< J>; M7BB 97D E< F7?DJ M?BB 8; 7
9EL;H 7 9;HJ7?D 7H;7 7D: ?< #E>D 97D <?D: EKJ J>; 7H;7 E< J>; M7BB J>;D

<?=KH; EKJ >EM C7DO 97DI E< F7?DJ >; M?BB D;;:

->: <?HI1J J>7?D= M; I>EKB: :E >:H:; ?I MH?J; :EMD J>; ::<?D?J?ED E< 7H:7

9-) -> 7CEKDJ E< IF79; ?DI?:; J>; 8EKD:7HO E< 7 <B7J :?C;DI?ED7B E8@;9J IK9> 71 7 JH?
IGK7H; EH 9?7H9B;

->: <EBBEM?D= 7H; IEC; JME :?C;DI?ED7B I>7F;l I>7:;: 2D;=H{(® FEHJ?ED H;FH;I;DJI J>; 7TH;7 E<
J>: E8@:;9J M>7?B; J>; 8B79A B?D;| IKHHEKD:?D= J>; ES@:;9J H;FH;I;:DJ J>; F;H?C;J;H

90
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6*& 3+ & 59&6* 36 *(8&2,0*

;<EH; M; 8,=?D =E?D= J>HEK=> J>; CEJ?EDI JE 97B9KB7J; J>; 7TH;7 E< 7 IGK7H; EH H;9J7D=B; B;JI .
L?1?J 879A JE F;H?C;J;H 7D: CEH; IF;97<?97BBO >EM M,; :;<?D;: J>; :?C;DI?EDI E< 8EJ> 7 IGK7H
H;9J7D=B;

(D9; 7=7?D J>; FEHJ?ED I>7:;: =H;0 ?1 J>; 7TH;7 E< ;79> E< J>; E8@;9J ->; GK;IJ?ED 8;9EC;| J>?IT

7D M; KI; J>El; :?C;DI?EDI M>;D 97B9KB7J?D= J>; 7H;7 (H :E M; D;;: JE IEC;>EM
9EC; KF M?J> EJ>;H :?C;DI?EDI ?D EH:;H JE =;J JE EKH 7DIM;H
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0 ;BB 71 ?J JKHDI EKJ J>EI; :?C;DI?EDI M?BB MEHA <EH KI 'EJ EDBO :E J>;0 9EC,; ?D >7D:0 M>
97B9KB7J?D= F;H?8KIB>;0 7BIE MEHA H;7BBO M;BB M>;D 97B9KB7J?D= 7H;7

->; D;NJ GK;IJ?ED J>;D 8;9EC;I (0 :E M; KI; J>;1; :?C;DI?EDI

;<EH; OEK CEL,; ED JE I;; >EM B; J7A; 7 C?DKJ; JE J>?DA 78EKJ ?J &708; ;L;D MH?J; :EMD IEC;
E< OEKH J>EK=>JI (D9; 7=7?D J>7?I =E;l 879A JE IEC;J>?D= M; J7BA;: 78EKJ 8;<EH; "< OEK 7H,;
KD:;HIJ7D: J>; 9ED9;FJ J>;D J>; FHES;!Il ?DLEBL;I B;ll C;,CEH?P7J?ED

I'H; 7H; J>; <EHCKB7I <EH 97B9KB7J?D= J>; 7H;7 E< 8EJ> 7 IGK7H; 7D: 7 H;9J7D=B;

Square: Area = side X side
Rectangle: Area = length x width

-7A; DEJ; >H; 71 J>H; 7H; 7 9EKFB; J>?B:#H;DX J>7D :;7B?D= M?J>
F,H?C;J;H>; <?HIJ ?1 3>7J M; 7H; DEM CKBJ?FBO?D= H7J>;H J>7D 7::?D=
;D:I KF B;7:?D=JE EKH I;9ED: FE?DJ

"< M; J7A; 7 BEEA 7J J>; <EHCKBY <EH J>; IGK7H; M; I;; 3>7J M; CKBJ?FBO
80 71?:; 17BB J>; 1?51 7H; 3>; 17C; ?J3 :E;IDMW;7BBO C7JJ;H M>?9> JME 1?51
M; CKBJ?FBO JE=;J>;H

->: ?1IK; 8;:9EC:;1 J>; KD?JI J>7J M; :D: KF M?J> +;C;C8;H J>7J M>:D ::7B?D=
M?J> F;H?C;J;H M; 7H; EDBO :;7B?D= M?J> 7 ED; :?C;DI?ED7B B?D; (KH KD?JI ;D: KF 8;?D= I
11:DJ?7BBO ED:; :?C:DI?ED7B

0 ?J3> 7H;7 M; ;D: KF M?J> KD?JI J>7J =?L; KI 7D 7DIM;H KI?D= JME :?C;DI?ED/7B KD?Jl ->; 8;1J N
KD:;HIJ7D: J>?1 ?1 JE =E J>HEK=> 7D ;N7CFB,;

%;IM70 M; >7L; 7 IGK7H; M>;H; ;79> 1?7:; ?l ?D9>;| BED=



93 Chad Flinn and Mark Overgaard

1?D=J>; <EHCKB7 <EH 7H;7 E< 7 IGK7H; M; MEKB: =;JT

Area = side x side
Area = Hinches x 5inches

0 ;97D 9ED9BK:; J>7J J?C;l ?1;GK7BJE 8KJM>7J>7FF;DI M>;D M; CKBJ?FBO ?D9>;l J?C;| ?D9

inches X inches =7

0 ;BB ?D9>;1 J?C;l ?D9>;l ;D:I KF 8;?D= ?D9>;| IGK7H;: EH ?< OEK M;H; JE MH?J; ?J :EMD ?J MEKB: [
J>?I

. 2 . 2

inches OR in
EM>:D OEK I': C:7IKH:C:DJI IK9> 71 <::J ?2D9>:1 C?B:I A?BEC:JH:I 7D: IE ED M?2J> J>: IGK7H: IOCSE
7<J:H J>:C M>7J OEK 7H; :;7B?D= M2J> 2| 7 C:7IKH:C:DJ E< 7H:7 )KJ 7DEJ>;H M70 2J 2l 7 C:7lk
137J:: 2D JME :2C:DI?EDI

"< M; =E 879A JE EKH ;N7CFB; M; MEKB: ;D: KF M?J> J>?I

Area = side x side
Area = 5inches x 5inches
Area = 25in?

"<M; M;H; JE BEEA 73 ?J L?IK7BBO >;H; ?I M>7J M; MEKB: >7L,;
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N7CFB;

7BO9KB7J; J>; 7TH;7 E< 7 IGK7H; M>;H; 7 1?:; ?I 9C
-7 0 H?J; :EMD J>; <EHCKBY7

Area = side x side
"7 ,EBL; <EH 7H:;7

Area = side x side
Area = 14cm x 14 cm
Area = 196 cm?

H;9J7D=B; >71 7 B;D=J> E< ?D9>;| 7D: 7 M?:J> E< ?D9>;| 7B9KB7J; J>; 7H;7 E< J>; H;9J7D=B;
-7 0 H?J; :EMD J>; <EHCKB7

Area = length x width

"7 ,EBL; <EH 7H;7
Area = length x width
Area = 22in x 15in
Area = 330 in?
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%;IM70 J>7J M; M7DJ;: JE =;J J>; 7DIM;H ?DJE <;;J IGK7H;: <J] !EM :E OEK J>?D
OEK MEKB: =E 78EKJ J>7J ->; 8:1J M70 JE BEEA 7J J>7J2] £?HHJBBCD= J>7J
M; >7L; JE H;C;C8:H ?1 J>7J

foot = 12 inches

+:C;C8;H J>7JN7 B?D;7H EH ED; :?C;DI?ED7B C;7IKH;C;DJ 0>7J M; 7H; BEEA?D= JE ;D: KF M?J> ?I°
:?C:DI?ED7B C;7IKH;C;DJ

Area = side x side Area = side x side
Area=1ft x 1ft Area=12in x 12in

Area = 1 ft? Area = 144 in?

therefore — 1 ft> = 144 in>
71?797BBO ?2J J7A:l IGK7H; ?D9>:1 JE C7A:; ED; IGK7H; <EEJ

IGK7H:; >71 7 1?:; E< ?D9>:1 0>7J ?1 J>; 7TH;7 E< J>; IGK7H; ?D IGK7H; <;;J
"7 0 H?J; :EMD J>; <EHCKB7

Area = side x side
"7 ,EBL; <EH 7H;7
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Area = side x side
Area = 15in x 151in

Area = 225 in?

-7 EDL;HJ ?D9>;1 IGK7H;: JE <;;J IGK7H;:

1ft> = 144 in?

9 in’
therefore — ft° = —
144 /ft
42 _ 225 in’
144 in /ft’
ft> = 1.56 ft°

6*& 3+ & 16.&2,0*

BJ>EK=>7 JH?7D=B; >71 IJH7?=>J B?D;| I?C?B7H JE 7 IGK7H; E-HIH;9J7D=B
?D J>; <79J J>7J3 ?J >71 IJ>H;; 1?1 7D: DEFHEKHADI J>7J J>; FH;L?EKI
‘GK7J?EDI KI?D=1?:; B;:D=J> EH M?:J> M?BB DEJ MEHA ?D J>?| ;N7CFB; E
J>; <EBBEM?D= F?9JKH; E< 7 JH?7D=B; 0>7J M; >7L; JE MEHA M?J> ?D EKF
?1 ADEMD 71 J>; W871;X 7D: J>; W>;?=>J X

| 23 JKHDI EKJ JH?7D=B;l 7H; DEJ 7BM70I ?D J>; 9ED<?=KH7J?ED I>EMD 738 ;J>EK=DH
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OEK 9EKB: JKHD J>; JH?7D=B; 7DO M>?9> M70 7D: ;L;DJK7BBO =;J JE 7 FE?DJ M>;H; J>H; ?1 7
W>:2=>J X

DEJ>;H L;HI?ED E< 7 JH?7D=B; ?1 J>; ED; F?9JKH;: JE J>; B;<J ->?I L;HI?ED
ED; J>7J >;BFI Kl :;H?L; EKH <EHCKB7 <EH 7H;7 E< 7 JH?7D=B; 0>7J M; >’
J>; B;<J?I M>7J ?l ADEMD 71 7 WH?=>JX JH?7D=B; H?=>JJH?7D=B; ?I :;<?L
JH?7D=B; J>7J >71 ED; 7D=B; E< Q "J 7BIE >71 J>; 9>7H79J;H?1J?91 E< 7 JH?
J>7J 2?3 >717 871, 7D: 7 >;?=>J 7TBED= M?J> J>H;; I?:;] 'EM J7A; J>7J JH?7D-
7D: C7A; 7TDEJ>;H ED; ;N79JBO B?A; ?J 8KJ H;L;HI; ?2JI FEI?J?ED B?A; J>; F
8;BEM

Click on the image to see

it full size.

0>7JYBB OEK DEJ; <HEC J>; 78EL; :H/M?D= ?I 3>7J M>;D OEK FKJ J>; JME JH?7D=B;| JE=;J>;H .
H;9J7D=B; ->,;0 9EKB: 7BIE C7A; 7 IGK7H; ?< J>; 871; 7D: J>; >,?=>J M;H, J>; I7C;

"D 7DO 971; M>;D M; BEEA 879A 7J J>; <EHCKB7 <EH 7 H;9J7D=B; ?I M7I B;D=J> CKBJ?FB?;: 80 M
971; ?< M; CKBJ?FB?;: J>; 871; J?C; J>; >;7=>J M; MEKB: ;D: KF M?J> J>; 7H;7 E< 8EJ> JH?7D=B;l

,E?2J C7A; I,DI; 3>;D J>7J J>; 7H;7 E< ED; E< J>; JH?7D=B; MEKB: 8; J>; 7TH;7 E< J>; 871; CKBJ?FB?;:
>,?7=>J 7D: J3>,D J7A; 3>7J 7DIM;H 7D: :?L?:; ?J ?DJE JME ;GK7B F7HJI

D: ?D J>; ;D: I>7IWN79IBO M>7J J>; <EHCKB7 <EH 7 JH?7D=B; ?| 'EJ; J>7J J>?| MEHAI <EH 7DO JH
?<AIDEJ 7 H?=>J JH?7D=B; ->; C/?D =E7B ?| JE =;J J>; 9EHH;9J 87I; C;7IKH;C;DJ 7D: J>; 9EHH;9
C;71KH;C;DJ

694<3)

base X height
2

Area =

%;JIN=E J>HEK=> 7| ;N7CFB;


https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture37-2.png
https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture37-2.png
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?D: J>; 7H;7 E< 7 JH?7D=B; =?L;0 8%%J?PJYD9>;| 7D: ?0%¥;?7=>J
?1 ?D9>;l

"-7 0 H?J; :EMD J>; <EHCKBY

base x height
2

Area =

Click on the image to see it full size.
-7 ,EBL; <EH 7H;7

9inches x 7inches
2

63 in*
2

Area = 31.5in?

Area =

Area =

N7CFB;l

?D: J>; 7H;7 E< 7 JH?7D=B; =?L;0 8#1J?PIY?D9>;| 7D: ?I¥;?=>J ?| ?D9>;l
"-7 0 H?J; :EMD J>; <EHCKBY

base x height
2

Area =

"7 ,EBL; <EH 7H:;7
12 inches x 10 inches
2
120 in?
2
Area = 60in?

Area =

Area =



https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture39-1.png
https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture39-1.png
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0 ;YBB JHO ED; CEH; ;N7CFB; 8KJ J>?1 J?C; M;YBB IM?J9> ?J KF 7 8?J 7D: J>; 7H;7 7D: 871; M?BB 8; =7L,;D 7
>7L; JE IEBL; <EH >;?7=>J

?D: J>; >;?=>J E< 7 JH?7D=B; M>El; 871; ?I ?D9>;| 7D: M>El; 7H;7 ?I
?D]

“-7 0 H?J; :EMD J>; <EHCKBY

base X height

Area =
2
"7 +:7HH7D=; J>; <EHCKBY IE IEBL; <EH >;?=>J
Click on the image to see it full size.
, Area x 2
Height =
base
"7 EBL; <EH >;?=>J
Area x 2
Height =
base
200in? x 2
Height = :
17 1in

Height = 23.53 in

-7A; 7 BEEA 7J J>; KD?JI J>; <?D7B 7DIM;H ?1 ?D 'EJ; J>7J J>;0 7H; ?D ?D9>;| 8KJ ?D
J>: GK;IJ?ED J>; 7H;7 ?1 ?D ?D9>;1 IGK7H;:

"J:E;I C7A; I;)DI; 3>7J J>; >;?=>J ?1 ?D ?D9>;I171 BPD;7H C;7IKH;C;DJ 7D: ED; :?C;DI?ED7B 8KJ >EM
‘E M; 7HH?L; 73 J>7J 7DIM;H "I J>;H; 7 C7J>;C7J?97B ;NFB7D7J?ED <EH ?J

->;, 7DIM;H ?1 O;1 I;H; ?1 >EM ?J MEHAI


https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture42-1.png
https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/06/picture42-1.png
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0>7J M; D;;: JE 1IJ7HI M?J> ?1 J>; KD?JI ?D J>; ;GK7J?ED M; 7H; MEHARDX WMIEBHD 78EKJ J>;

79JK7B L7BK;l @KIJ J>; KD?JI

area in inches?®

Height =
©i8 base in inches
1
)
Height = £
in

6 &(8.(* 9*78.327

Height = M
in
l
Now what we do is cancel out
any units that are the same

Height= inches
And we are left with inches

- HO 7 9EKFB; FH79J?9; GK;IJ?EDI <EH OEKHI;B< &7A; IKH; JE 9>;9A J>; L?:;E 7DIM;HI JE I;; >EM C

*K;IJ?ED

E< J>; M7BB ?D J>?I 971,

>JJFI L?:;E 8997CFKI 97 ?:
67KLF M?:J>

0 ;YBB =E 879A JE #E>D J>; F7?DJ;H <EH J>?1 ED; #E>D >7|1 JE F7?DJ 7
:?C,DI?EDI E< <;;J?D B;D=J>80 <;;J ?D M?:.J> ->; M?:J> ?| H;7BBO J3
7B9KB7J; J>; 7TH;7 ?D 8EJ> IGK7H; <;;J 7D: IGK

>?=>] FB70;H™

*K;1IJ?ED

M7BB M?J:
;>?7=>J

(7H; ?D9>;l



101 Chad Flinn and Mark Overgaard

0 :YBB 1J?9A M?J> #E>D J>; F7?DJ;H <EH J>; I;9ED: GK;IJ?ED !; >71 8;;D| 7IA;: JE
FKJ7D;M9E7J E<F7?DJ ED 7 87HD !; >71 97B9KB7J;: J>; 7TH;7 E< CEIJ E< J>; 87HL
KI?D= J>; <EHCKB7 <EH 7 H;9J7D=B; 8KJ J>; KFF;H FEHJ?ED E< J>; 87HID <EHCI 7
JH?7D=B; I>7F; 7B9KB7J; J>; 7H;7 JE 8; F7?DJ;: ?D J>; JH?7D=B; FEHJ?ED E< J>; ¢
A;;F?D=?D C?D: J>7J J>;H; ?| ED; JH?7D=B; ED ED; ;D: E< J>; 87HD 7D: |[7DEJ>;H
JH?7D=B; ED J>; EJ>H :D: E< J>; 87THD ->; JH?7D=B; FEHJ?ED >717 87]; E< <;:J
7D: 7 >?=>JE< <;;J

>JJFI L?;E 8997CFKI 97 ?: 6 O KGOM M?:J> >;7=>J FB70;H"

6*& 3+ & .6(0*

"< OEK H;C;C8;H 879A ?D J>; F;H?C;J;H FEHJ?ED E<J>?1 9>7FJ;H M; BEEA;:
F,H?C;J;H 97HIKC<;H;D9; E< 7 98H#8BJ>7J 9/BO9KB7J?ED M; >7: JE ADEM
ED; E< JME 9>7H79J;H?13791 E< J>; 9?HI9B; 7D:?D=J>; 7H;7 E< 7 9?H9B,; <l
I?7C?B7H F7J> (D9; 7=7?D >;?=>J M?:J> EH B;D=J> M?BB DEJ MEHA <EH K
7H; DE [JH7?=>J B?D;| ED 7 9?H9B; 0>7J M; D;;: JE MEHA M?J3> ?| ;?J>;H J>; H7:?KI EH J>; :?7C;J;H

"DJ;H;1J?D=B0O J>;H; 7H; JNHEDRKM70I JE <?D: J>; 7TH;7 E< 7 9?H9B; (D; ?D9BK:;l KI?D= J>; H7:?KI"
ED; ?D9BK:;I KI?D= J>; :?7C;EBb ;GK7J?EDI MEHA ;GK7BBO M;BB 8KJ =;D;H7BBO M>;D :;7B?D= M
JH7:;1 M; KI; 3>, <EHCKB7 M>79> KiI;1 :?7C;J;H

+;C;C8;H 7J IEC; FE?DJ 879A ?D 7DEJ>;H 9>7FJ;H " J7BA;: 78EKJ J>; ?:;7 J>
B;7HD?D= JE KD:;HIJ7D: 9ED9;FJI 97D >;BF JE ;B?C?D7J; J>; D;;: JE C;CEF
<EHCKB7I;BB J>?1 <KD <79J 97D >;BF OEKH 9ED9;FJK7B KD:;HIJ7D:?D=E<J
<EH 7 9?H9B,;

->; <?HIJ IJ;F ?D J>; FHES;II ?1 JE J7A; 7 9?HIB; 7D: <?J ?J F;H<;9JBO ?DJE 7
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0>7J OEK M?BB DEJ?9; ?1J>7J J>; 1?:; E<J>; IGK7H; ?1 J>; I7C; B;D=J> 71 J>; :?7C;J;H E< J>; 9?H9B;

DIAMETRE = SIDE
I'H:Y1 J>; <KD <79J

| 73 JKHDI EKJ J>; 7H;7 E< 7 9?H9B; J>7J ?I FKJ F;H<;93BO ?DI?:; 7 IGK7H; J7A;l KF ;N79JBO F
J>; 7H;7 E< J>; IGKT7H,;

->?| ?D<EHC7J?ED ?1 >EM M; 97D :;H?L; J>; <EHCKB7 <EH 7H;7 E< 7 9?H9B;

"< J>: <EHCKB7 <EH 7H:7 E< 7 IGK7BIt?7?] IZ:D ?< M; JEEA F:H9:DJ E< J>7J 7DIM:H M; MEKB:
=:JJ>; 7TH;7 E< J>; 9?H9B;

'EM 71 M; 97D I;; 3>73 J>; :?7C;J;H 21 J>; 17C; B;D=J> 71 J>; 17:; J>;D M; 97D 170 =E?D= :?7C;J;H
\ :27C;J;H MEKB: =;J KI J>; 7H;7 E< J>; IGK7H; 7D: J>,D J7A?D=  F;H9;DJ E< J>?| MEKB: 7BIE =
J>; TH;7 E< J>; 9?H9B;

9%K9AO <EH KI J>; :?7C;J;H ?I ED; E< J>; 9>7H79J;H?13?91 E< 7 9?H9B; J>7J M; MEKB: KI;

,E 7<3;H 3>7J BED= M?D:;: ;NFB7D7J?ED M>7J M; ;D: KF M?J3> ?| J>?I

Areaofacircle
Area = diameter x diameter x 0.7854
OR
Area = d? x 0.7854

"D J>?I <EHCKB7 J>; H;FH;1;DJI J>; F;H9;DJ J>7J M; M;H; J7TBA?D= 78EKJ ;7HB?;H

2EK C70 8; BEEA?D=7J J>?1 ;GK7J?ED J>?DA?D= OEK H;C;C8;H 7DEJ>;H ;GK7J?ED <EH J>; 7H;7 |
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?D J>?1 971; OEKH C;CEHO MEKB: 8; 9EHH;9J ->; <EHCKB7 78EL,; ?I1 J>; ED; M; Kl; <EH JH7:;l 8KJ
M;H; JE KI; J>; <EHCKB7 8;BEM OEK MEKB: 7BIE 8; 9EHH;9J

Area = 7 X radius’
OR

Area = 712

"D J>?1971; b ?1 79EDIJ7DJ 1137J;: 8,<EH; J>?I <EHCKB7 ?1 7BIE 9EHH;9J 8KJ =;D;H7BBO M>;D :E~
C7J> M;YBB 1379A JE J>; <EHCKB7 KI?D=:?7C;J;H

N7CFB;

0>7J ?1J>; 7TH;7 E< 7 9?H9B; ?< J>; :?7C;J;H ?1 ?D9>;l
-7 0 H?J; :EMD J>; <EHCKB7

Area = d? x 0.7854
where: diameter = 6 inches
constant = 0.7854

"7 "DFKJ L7H?78B;l 7D: IEBL; <EH 7H;7
Area = d? x 0.7854
Area = 6% x 0.7854
Area = 6in x 6in x 0.7854
Area = 28.27in?

+,C;C8;H J>7J 7I M; 7H; <?D:?D= J>; 7TH;7 E< 7 JME :2C;DI?ED7B E8@;9J EKH 7DIM;H ;D:I KF 8;?0= IGK7H::
(D9; 7=7?D ?D9>;I IGK7H;: H;FH;1;DJI IME :2C;DI?EDI ;<EH; M; =E ED JE 7DEJ>;HI;BHORS; B:CY
GK;IJ?ED 8KJ J>?1 J2C; M;YBB KI; J>; EJ>;H <EHCKB7 <EH 7H;7

"7 0 H?J; :EMD J>; <EHCKB7
Area = 7r?
where: diameter = 6 inches
radius = 3inches

constant = 3.14
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"7 "DFKJ L7H?78B;l 7D: IEBL; <EH 7H;7
Area = 7r?
Area = 7 x 32
Area = 3.14 x 3in x 3in

Area = 28.26 in>

| OEK 97D I;; ;?3>;H <EHCKBY7 =;D;H7J;l1 J>; I7C; 7DBIHEK=> 7DO GK;IJ?EDI M; =E J>HEK=> M?7BE
Kl; J>; <EHCKB7 M?J> :?7C;J;H <;;B <H;; JE KI; J>; <EHCKB7 M?J> H7:?KI "D J>; ;D: 7BB J>7J C7J.
OEK KD:;HIJ7D: J>; FHES;II 7D: OEK =;J J>; 9EHH;9J 7DIM;H

0>7J ?1 J>; 7TH;7 E< 7 9?H9B; =?L;D J>7J J>; :?7C;J;H E< J>; 9?H9B; ?I C;JH;l

"-7 0 H?J; :EMD J>; <EHCKB7

Area = d? x 0.7854
where: diameter = 1.24 metres
constant = (0.7854

"7 "DFKJ L7H?78B;l 7D: IEBL; <EH 7H;7
Area = d? x 0.7854
Area = 1.24* x 0.7854
Area = 1.24m x 1.24m x 0.7854
Area = 1.208m?
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6 &(8.(* 9+78.32

-HO 7 FH79J379; GK;IJ7ED <EH OEKHI;B< &7A; IKH; JE 9>;9A J>; L?;;E 7DIM;H JE |;; >EM OEK :?:

N;HO?I;|

#7197HD ?I ?DIJ7BB?D= ?D9> FEJ B?=>JI ?D J>; 9;?B2BKEO?KHA.D:Y
J>; 7TH;7 E< J>; >EB; J>7J #7197HD M?BB >7L; JE 9KJ EKJ ?D EH:;H JE <7
?7C;J;H FEJ B?=>J

>JJFI L?:;E 8997CFKI 97 2:
6NKILF K M?:J> >;?=>] FB70;H"

J?D7 7D



6 &(8.(* 9.>

https://pessbooks.nscc.ca/mathfortradesv2/?p=181#h5p-3

@ An interactive H5P element has been excludemh fthis version of the textolY can view it online her

"< KI?D= J>; FH?DJ EH ; EEA 9EFO E< J>?| 8EEA D7L?=7J; JE J>; 78EL; B?DA JE 9ECFB;J; J>; (
IEM;L;H J>; GK?P GK;IJ?EDI 7H; 7BIE FHEIEE;D?EN _ 7J J>; ;D: E< J>; 8EEA <EBH3; K,

106
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Y

#3091~

(KI9EC;|

R 7B9KB7J; J>; LEBKC; E< 7 9K8; EH H;9J7D=KB7H J7DA
R 7B9KB7J; J>; LEBKC; E< 7 90B?D:;H
R EDL;HJ 8;JM;;D :?2H;DJ KD?JI E< LEBKC;
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>JJFI L?:;E 8997CFKI 97 ?: 60EM9 G<P M?:J> >;?=>J FB70;H"
B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;93?ED
>JJFI L?:;E 8997CFKI 97 ?: 6BH? ;A>P M?:J> >;?=>J FB70;H™

"< OEK M;H; 7IA;: JE :;I19H7?8; J>; LEBKC; E< 7D E8@;9J M>7J MEKB: J>7J BEEA B?A;
MEKB: OEK :;19H?8; J>; KD?JI OEKH 97B9KB7J?ED MEKB: 8; ?D

->?1 9>7FJ;H :;7BlI M?J> J>; 97BO9KB7J?ED E< LEBKC; 7D: J>; KD?JI Kl;: M>;D 97B9KI
LEBKC,;

"D J>; B71J 9>7FJ;H M; :;7BJ M?J> F;HRG2% 2?1 7 B?D;7H C;7IKH;C;:DJ | M;
<EKD: EKJ F;H?C;J;H ?I ED; :?C;DI?ED7B 7D: ;1I;DJ?7BBO J7A;l ED J>; 9>7H79J;H?1J?91 E< 7 B?I
:N7CFB; E< F;H?C;J;H MEKB: 8; ?< OEK M7BA;: THEKD: J>; EKJI?:; E< 7 IESOMEKBB>71;
M7BA;: J>; F;H?C;J;H E< J>; <?;B:

->;D M; JEEA 7 BEEA 7J 7H;7 M>?9>?17 JME :?C;DI?ED7B C;7IKH;C;DJ =EE:;N7CFB; E<J>7J?I7
JEF "< OEK M;H; JE J7A; 7 F7?DJ 8HKI> 7D: H;F7?DJ J>; JEF E< J>; J78B; OEK MEKB: 8; F7?DJ?D:
J>; J78B; JEF

0>;D :;;7B?D=M?J> LEBKC; M; 7H; 7::?D=ED; CEH; :?C;DI?ED 7D: J>?| ;D:Il KF C7A?D=LEBKC; 7 J>F
:?C;DI?ED7B C;7IKH;C;DJ =EE: ;N7CFB; E<7 J>H;; :?C;DI?ED7B E8@;9J MEKB: 8; J>; FB7D;J 7HJ
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I;H; ?1 7DEJ>;H L?IK7B H;FH;|;DJ7J?ED E< ;79> E< J>; J>H;; 79> B?D; H;FH;I;DJI 7 FB7D;

Linear Area Volume
One dimension Two dimensions Three dimensions

'EM B;JYH;L?1?J KD?JI 0>;D M; ;7B M?J>7 B?D;7H C;7IKH;C;DJl M;:;7B M?J> KD?J1 71 J>,07H; O.
"C;7D M; MEKB: =;J J>; 7DIM;H ?D C;JH;l <;;J ?D9>;1 9;DJ?C;JH;| 7D: IE ED

0>:D M; ;7B M?2J> 7H;7 M; A;;F :;7B?D= M?J> KD?JI IK9> 71 C;JH;l 8KJ J>;0 7H; IGK7H;: JE ?D:?97J;
J>:0 >7L; JME :?C;DI?EDI EH ?DIJ7D9; 7D 7F7HJC;DJ C?=>J >7L; 7D 7H;7 E< <;;J IGK7H;: EH
<J] ->; IGK7H?D= E< J>; <;;J ?D:?97J;1 JME :?C;DI?EDI 1K9> 717 M?:J> ' B;D=J>

KJ DEM M; 7:: ED; CEH; :?C;DI?ED ?DJE J>; C?N 'EJ EDBO C?=>J M; >7L; 7 B;D=J> 7D: 7 M?:J> 8K.
C?=>J 7BIE >7L; 7 ;;FJ> ->?I B;7:I KI JE 7IA W0>7J MEKB: J>; KD?JI 8; ?D J>WI?JK7J?ED

0 ;BB ?< M; >7: C;JH;l 71 EKH KD?J J>;D J>; 7DIM;H MEKB: 8; C;JH;l 9K8;: "< M; M;H; JE MH?J; ?J |?
JE >EM M; MHEJ; :EMD 7H;7 ?J MEKB: BEEA B?A; J>?I

metre3 or m3

> W X ?D J>?1 971; H:FH:I:DJI J>H;; :?C;:DI?EDI 7D: ?I H;IFEDI?8B:; <EH J>; J;HC W9KS8:: X M>:D M: IE
?J EKJ 'EM M; 7H; H;7:0 JE =E ED 7D: <?D: EKJ J>; <EHCKB7 <EH J>; LEBKC; E< IF;9?<?9 ES@;9JI

#3091* 3+ & 9™

0>:D J>; MEH: W9K8:X ?1 137J;: M; 97D J>?DA E< 7 IGK7H; 8KJ @KIJ M?J> 7DEJ>;H :?C;DI?ED 7::;:
:?C;DI?ED ED 7 IGK7H; ?1 ?:;:DJ?97B 7D: 7 9K8; <EBBEMI J>7J |7C; BE=79

"< OEK 7:: 7 J>7?H: :?C;DI?ED OEK =;J 7BB FEII?8B; :?C;DI?EDI 8;?DF85>7IBEEA 7J ED; E< J>;
CEIJ <7CEKI 9K8;| ?D J>; MEHB:
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"D EH:;H JE <?D: J>; LEBKC; E< J>; 9K8; M; D;;: JE CKBJ?FBO J>H;; 1?8 EEFR9M?97BBO
MEKB: BEEA 7J CKBJ?FBO?D= J>; B;D=3> J>; M?:J> 7D: J>; >;?=>J ;97KIl; 7BB J>H;; I?:;1 7TH; J>; I7
<EHCKBY7 ;D:| KF BEEA?D= B?A; J>; <EBBEM?D=

volume of a cube = side X side x side

-E <?D: J>; 7H;7 E< 7 9K8; ?I FH;JJO IJH7?=>J <EHM7H: BB OEK >7L; JE ADEM ?1 J>; B;D=J> E<E
OEK >7L; 7BB J>; ?D<EHC7J?ED OEK D;;:

side

4‘3

side

?D: J>; LEBKC; E< 7 9K8; M>:H; ED; 1?:; ?1 ?D9>;l

7 inches

"-7 0 H?J; :EMD J>; <EHCKBY
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volume of a cube = side X side X side
"7 ,EBL; <EH LEBKC;
| 7BB J>; 1?:;)1l E< 7 9K8; 7H; J>; I7C; ?J C;7DI J>7J ;79> 1?:: ?1 ?D9>:|

7 inches

S

‘Q
&
N
7inches A

,E M>:D FKJJ?D=J>; L7H?78B;| ?DJE J>; ;GK7J?ED J>;0 7H; 7BB ;GK7B
volume of a cube = side X side x side
volume = 7in X 7in X 7in
volume = 343 in?

#3091* 3+ & *(8&2,90&6 &2/

'EM JE 97B9KB7J; J>; LEBKC; E< 7 H;937D=KB7H J7DA ?I L;HO 1?C?B7H JE >EM JE 97B9KB7J; J>
9KS8; ;N9;FJ <EH J>; <79J J>7J J>; :?C;DI?EDI E< 7 H;937D=KB7H J7DAHDBBHBB B83?P£E?DJ
ED M;YBB @KIJH;<;HJE ?J 717 J7TDA

0>7J M:; 7BIE =:J ?1 J>7J J>; D7C;| E< J>; L7TH?78B:1 ?D J>; JADA:DBH; 02D M; :;7BJ M?J> 7
H;9J7D=B: M; H:<;HH;: JE J>; L7TH?78B;l 71 B:D=J> 7D: M?:J>

'EM M; 7H; @KIJ 7::?D= 7DEJ>;H L7H?78B; J>7J M; M?BB 97BB W>;?=>J X

height

>

%

length
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(D9; 7=7?D M; 7H; MEHA?D= M?J> J>H;; :?C;DI?EDI 7D: J>; <EHCKB7 ?1 =E?D= JE 8; I?C?B7H JE

9K8; @KIJ M?J> J>; L7TH?78B; WI?:;X H;FB79;: 80 &HIBBIL, 7M278B;| E<7 J7DA

694<3)

volume of a tank = length x width x height

7B9KB7J; J>; LEBKC; E< 7 J7TDA J>7J >71 7 B;D=J> E< ?D9>;| 7 M?:J>E< ?D9>;| 7D: 7 >;?=>J
wn
0]
<
O
£
™
o]
C‘JQQ)
, &
17 inches N

-7 0 H?J; :EMD J>; <EHCKB7

volume of a tank = length x width x height

-7 ,EBL; <EH LEBKC;

volume of a tank = length x width x height
volume = 17in X 13in X 121in
volume = 2652 in®

%;IVMFKJ 7 IM?1J ED J>?1 DEM 7D: FKJ J>; 7DIM;H ?DJE 9K87?9 <;;J

->; <?HIJ J>?D= M; >7L; JE :E ?1 97B9KB7J; >EM C7BPO

9K87?9 ?D9>;1 J>;H; 7H; ?D 7 9K87?9 <EEJ 7D: J>; 2
M70 JE :E J>7J ?I L?IK7BBO ‘g 'FC)
0 ; MEKB: 7BB 7=H;; J>7J <EEJ :GK7BI ?D9>; I

->'H:<EH; KI?D= J>; <EHCKB7 <EH 7 9K8; M; MEKB: =;J J>; <EBBEM?D= &
NS’ <$p

1 foot &
‘.1/\
N

12 inches

E< ?D9>l
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In feet: volume = side X side X side
volume = 11t x 1ft x 1ft
volume = 1 ft*
volume = side X side x side
volume = 12in X 12in X 12in
volume = 1728 in?

Ininches:

,EM>7J M; :D: M?2J> ?I

1ft> = 1728in°

'EM M; 97D 7DIM;H J>; GK;IJ?ED
IEM C7DO 9K87?9 <;;J 7H; J>;H; ?D 7 J7DA M>?9> 9EDJ7?DI
0>7J OEK :E >;H; ?1 J7A; J>; DKC8;H E< 9K87?9 ?D9>;1 OEK >7L; 7D: :?L?:; ?J 80 J>; DKC8;H E< 9K

J>:H; 7H; ?D ED; 9K8?9 <EEJ

9K87?9 ?D9>;l
8?9 ?D9>;l

in®

in® /ft>

(3 _ 2652 in®
1728 in/ft’

ft> = 1.53

%;JV=E J>HEK=> 7DEJ>;H ;N7CFB; 7D: ED9; 7=7?D M;YBB FKJ 7 IF?D J>; J>; GK;|J?ED

ft3 =

< 9K8?

?D: J>; M?:J>E<7 J7DA J>7J >71 7 B;D=J>E< ?D9>;| 7>;?=>JE< ?D9>;| 7D: 7 JEJ7B LEBKC;

?D9>:1
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14 inches

area = 3080 in®

height

g
W

length = 22 inches
-7 0 H?J; :EMD J>; <EHCKB7
volume = length X width x height
"-7  +;7HH7D=; J>; <EHCKB7 JE IEBL; <EH M?:J>
volume = length X width x height
volume

idth =
wi length x height
"7 7B9KB7J; M?:J>
volume
idth =
wi length x height
.3
width = 5080 1n

221in X 141n
width = 10 inches

6 &(8.(* 9*78.327

- HO 7 9EKFB; FH79J?9; GK;IJ?EDI <EH OEKHI;B< &7A; IKH; JE 9>;9A J>; L?:;E 7DIM;HI JE I;; >EM C

*K;IJ?ED
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%0B; MEHAI <EH 7 =71 <?JJ?D=9ECF7DO 97BB;: W'?=>J 7D: 7Q;7J?D3 X Y
51?=D?D=7 >;7J?D=101J;C <EH 7 8K?B:?D=:;1?=D;: 80 7D ;99;DJH?9 7H9>?J;9J ->;
8K?B:?D="?1?D J>; I>7F; E<7 9K8; M?J> ED; E< J>; 1?:;1 8;?D= <;;J

%OB; >71 JE J7A; ?DJE 9EDI?:;H7J?ED J>; LEBKC; E< J>; 8K?B:?D= 8;<EH; ::1?=D?D-
J>: 101J;C 0>7J ?1 J>; LEBKC; E< J>; 9K8;: 8K?B:?D=

>JJFI L?:;E 8997CFKI 97 ?:
6>F M9;0 M?:.J> >;7=>J

FB7O;H":

*K;1IJ?ED

$7J; EMDI 7 I;FJ?9 J7DA ?DIJ7BB7J?ED 9ECF7DO ?D HKH7B H?J?I> EBKC8?7 7D:
>71 @KIJ >?H;: +79>7;B M>E ?| EH?=?D7BBO <HEC 71J <H?97 7D: >7| D;L;H ?DIJ7B
7 :FJ?9 1013J;C 8;<EH;

->: J7TDA ?I <EH 7 <€KHEEC >EC; 7D: D;;:l JE >7L; 7 JEJ7B LEBKC; E<7J B;71J
9K87?9 <;;J 799EH:?D= JE J>; ;.D=?D;;H M>E :;I?=D;: J>; I0lJ;C ->;

:?C;DI?EDI E< J>; J7DA J>;0 7H; FB7DD?D= JE ?DIJ7BB 7H.EMI>B|BEM

:?C;DI?EDI ?1J>; I;FJ?9 J7DA =E?D= JE 8DBRH> JE C;;J J>; ;D=7D¥:H

;C7Dl
%:D=J> <::J
0 ?:J> <;;J
L?2=>J <;;J

>JJFI L?:;E 8997CFKI 97 ?: 6 A@> B M?:J> >;?=>J FB70O;H"




#3091* 3+ & =0.2)*6

>JJFI L?:;E 8997CFKI 97 ?: 6EO <LD=M?J> >;?=>J FB70;H"
B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;93?ED

>JJFI L?:;E8997CFKI97 ?: 6 @ ED> M?:.J> >;?=>J FB70;H™

0>7J :E OEK J>7?DA ?1 ?D J>; J7DA ?D J>; F?9JKH; JE J>; B;<J

&708; M7J;H &708; =H7?D &708; EB: C7J> J;NJBEEAI <EH J>; 9EDIJHK9J"
JH7:;1

| Eas—— math textbooks for

& the construction
trades

EH KI H?=>J DEWS;II 7?CFEHJ7DJ JE ADEM M>7J ?1 ?D J>; J7DA 7D: CEH; ?CFEHJ7DJ JE ADEM
<?=KH; EKJ >EM CK9x JKx <?J ?DJE J>; J7TDA

->?1 JOF; E<J7DA ?D ADEMD 71 7 90B?D:;H 7D: ?1 O9ECFH?I;: E<J>H;; 871?79 F7HJI "3 >717 JEF 7 8E
7 C?::B; 1;,9J?ED OM?BB 7IIKC; J>7J J>; JEF 7D: J>; 8EJJEC 7H; 8EJ> F;H<;9J 9?H9B;I M?J> ;GK7B :?
7D: ;GK7B 7H;7

=EE: ;N7CFB; E< 7 90B?D:;H MEKB: 8; 7 >EJ M7J;AAITDBEEA 7] J>; >EJ . -=i
M7J:H J7DA JE J>; H?=>J 7D: 7I1A OEKHI:B< M>7J OEK C?=>J D;;: JE ADEM ?<8 M,t!
H;GK?H;: JE 97B9KB7J; J>; LEBKC; E< J>; J7TDA

0>7J :?: OEK 9EC; KF M?J> |EM 78EKJ JHO?D= OEKH >7D: 7J 9EC?D= KF M?J>
<EHCKB7 "YBB =?L; OEK ED; >?DJ 8;<EH; OEK =?L; ?J 7 I>EJ

15; /EBKC; ?1 ?D 9K8?9 <EHC EH ;:N7CFB; 9K879 <:;:J 9K8?9 C;JH;I 9KS8
?D9>:1 ;J9

116
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36190& +36 83091* 3+ & =0.2)*6
I'H:Y1 J>; <EHCKB7

volume of cylinder = diameter? x 0.7854 x height

+:C:C8:H J>7J J>: JEF E< 7 90B?PrH — — A
21 I?CFBO 7 9?2H9B: "J >71 7 :27Q:J:H E: dinmeter? x 0.7854
7 H7:?2KI 7D: 7 9?H9KC<:H:D9: I>:
8EJJEC E< J>: J7DA >7I J>: I7C:

:?C;DI?EDI 71 J>; JEF E< J>; J7DA
height

,E M: D:;: J>?197B9KB7J?ED J>; TH;7
E< J>; JEF EH 8EJJEC JE KI; VI 7
IJ7HJ?D= FE?DJ

—

->; D;NJ GK;IJ?ED J>7J MEKB: 9EC;—— v
78EKJ ?1 WIEM >?=> EH >EM BED= ?I J>; J7TDA X

->?| MEKB: 7BIE FB70 7 8?= F7HJ ?D 97B9KB7J?D= J>; LEBKC;

)KJ J>?1 7BB JE=;J>;H 7D: OEK =;J OEKH <EHCKB7

volume of cylinder = diameter? x 0.7854 x height

5- 3):; 8<-:;;165

0>7J A?D: 7D: JOF; E< KD?JI M?BB M,; 8; :;7B?D= M?J> ?D EKH 7DIM;H




Math for Trades Volume 2 118

"2.87 +36 #8091* 3+ & =0.2)*6
->:H; 7H; 79JK7BBO JME F7HJI JE J>?| 7DIM;H

Part 1

->; 7DIM;H H;C77?DI ?D M>7J;L;H KD?JI J>; L7TH?78B;| 7H; J>7J M; 7H; :;7B?D= M?J> |E <EH ?DIJ7C
7H; :;7B?D= M?J> <;;J J>;D EKH 7DIM;H MEKB: ;D: KF 8;?D= IEC; L;HI?ED E< <;;J "< M; 7H; :;7B?D:x
?D9>;1 J>;D EKH 7DIM;H MEKB: ;D: KF 8;?D= IEC; L;HI?ED E< ?D9>;|

'EJ; J>7J OEK >7L; IMESPKDJ L7H?78B;1 >;H; :?7C;J;H 7D: >;?=>J &7A; IKH; J>7J
M>;D MEHA?D= EKJ OEKH 7DIM;H J>7J 8EJ> L7H?78B;l 7H; ?D J>; I7C; KD?J| "< :?7C;J;H *
?D ?D9>;1 7D: >;?=>J ?1 ?D <;;J OEK MEKB: >7L; JE 9EDL;HJ ED; EH J>; EJ>;H IE J>7J J>,0
MEKB: 8EJ> 8; J>; I7C; KD?J

Part 2

1 1J7J;: ;7HB?;HEKH 7DIM;H MEKB: 8; ?D 9K8?9 KD?JI BJ>EK=> M; >7L; EDBO JME L7H?78B;| :?"
7D: >;?=>] J>; :?27C;J;H 21 IGK7H;: J>;H;<EH; M; 9EKB: MH?J; J>; <EHCKB7 B?A; J>; <EBBEM?D=

volume = diameter X diameter x 0.7854 x height

"D J>;;D: M; MEKB: 79JK7BBO >7L; J>H;; L7TH?78B;| M?J> JME E< J>;C 8;?D=J>; I7C; ->?I ?| >EM NV
EKH 7DIM;H ?D 9K879 KD?JI

N7CFB;l

90B?D:H?97B J7DA >71 7 :?7C;J;H E< ?D9>;I 7D: 7 >;?=>J E< ?D9>;| 0>7J 2 J>; LEBKC; E< J>{, J7DA
"7 MH?J; :EMD J>; <EHCKB7 7D: ?:;DJ?<0 J>; L7TH?78B;|

volume of a cylinder = diameter? x 0.7854 x height
Variables

height (h) = 51 inches
diameter (d) = 7 inches
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'EM 8;<EH; M; CEL; ED 9>;9A 7D: C7A; IKH; J>; L7TH?78B;| 7H; ?D I?C?B7H KD?J| "<
J>;0 7H; :%H;DJ M;YBB >7L; JE 9>7D=; J>;C IE J>;0 7H; 8EJ> J>; I7C;

%K9A0 <EH KI ?D J>?1 GK;IJ?ED J>;0 7H; 8EJ> ?D ?D9>;| IE M; 7H; =EE: JE =E
"-7  )BK=J>; LTH?78B;| ?DJE J>; <EHCKB7 7D: MEHA J>HEK=> J>; GK;IJ?ED

volume = d? x 0.7854 x h
volume = 7in X 7in x 0.7854 x 511in
volume = 1962.7 in®

N7CFB;

"7 0 H?J; :EMD J>; <EHCKB7 7D: ?:;DJ?<0 J>; L7TH?78B;l
volume of a cylinder = diameter? x 0.7854 x height

Variables
height (h) = 555 millimetres
diameter (d) = 7.9 metres

7B9KB7J; J>; LEBKC; E< 7 90B?D:H?97B J7DA J>7J >71 7 :?7C;J;HE< C?BB?C;JH;l 7D: 7 >;?=>

->: JME L7H?78B;| 7H; ?BBJ KD?Jt 97L; JE 9>7D=; ED; EH J>; EJ>;H JE FKJ 8EJ> 7
J>: 17C; KD?JI "D J>?1 971; M; M?BB MEHA M?J> C;JH;| 7D: EKH 7DIM;H M?BB J>;D ;
C;JH;l 9KS8;:

D

> >7=>]8:?D= C;JH;| MEHAI <EH KI 8KJ J>; :?7C;J;H 8;?D= C?BB?C;
:E:l DEJ 0; M?BB >7L; JE 9>7D=; J>7J JE C;JH;| ?D EH:;H <EH ;L;HOJ>?D=
9EDI?1J;DJ

0 ; M?BB >7L; JE =E 879A 7 <;M 9>7FJ;HI 7D: ?DJE EKH C;CEHO 87DA <EH
+:C;C8;H J>7J C;JH; C?BB?C;JH;l
-E=JJ>; DKC8;H E<C;JH;| ?D C?BB?C;JH:;| M; :E J>; <EBBEM?D=

D:

J E<

KF ?D

C;Jk
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1 metre = 1000 millimetres
number of millimetres

1000 millimetres/metre

metres = 0.555 metres
'EM J>7J 8EJ> E< J>; L7TH?78B:| 7H; ?D 1?C?B7H KD?JI M; 97D =E 7>;7: 7D: IEBL; <EH LEBKC;
"7 )BK=J>; L7TH?78B;l ?DJE J>; <EHCKB7 7D: MEHA J>HEK=> J>; GK;IJ?ED

volume = d? x 0.7854 x h
volume = 0.555m x 0.555m x 0.7854 X 7.9m
volume = 1.91 m?

,E M; >7L; EKH 7DIM;H ?D 9K8?9 C;JH;l 8KJ M>7J ?< M7DJ;: JE 9>7D=; J>7JfDIM;H
J>:

metres =

JE 9K879 C?BB?C;JHYBB =E 879A JE EKH :H7M?D= E< 7 9K8; JE <?D: E
H;B7J?EDI>?F 8;JM;;D 9K8?9 C;JH;| 7D: 9K8?9 C?BB?C;JH;l E
oE
e
1m N’QQ"Q
)
1000 mm i

volume = side X side x side
volume =1m X 1m X 1m
volume = 1 m?

In millimetres: volume = side x side X side
volume = 10mm X 10mm % 10 mm

volume = 1, 000, 000, 000 mm?

,E ?D J>; :D: ED; 9K87?9 C;JH; ;GK7BI 7 BEJ E< 9K8?9 C?BB?C;JH;| &EH; FH;9?1;BO ED; 9K8?9 C;J

8?BB?ED 9K8?9 C?BB?C;JH;l
,E >EM C7DO 9K879 C?BB?C;JH;| 7H; J>;H; ?D EKH 90B?D:H?97B J7DA ?D J>; ;N7CFB; 78EL,

mm?® = mm? x 1,000,000, 000 .mm?’/m3
mm?® = 1.91% x 1,000, 000,000 mm? /m*
mm?® = 1,910, 000, 000

In metres:

H; ;GK7BI E
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6 &(8.(* 978.327

- HO 7 9EKFB; FH79J?9; GK;IJ?EDI <EH OEKHI;B< &7A; IKH; JE 9>;9A J>; L?:;E 7DIM;HI JE I;; >EM C

*K;1IJ?ED

?D9>:1 ?D :?7C;J;H 7D: <;;J ?D9>;1 ?D >;?=>J 0>7J ?| J>; LEBKC; E< J>
?D 9K87?9 <;;J
>JIFl L?::E 8997CFKI 97 ?:

6B<@G M’)J> >”)=>J FB?O,H"

78EKJ J>; 7TH;7 E< 7 IC7BB 87J>HEEC

>JJFI L?:;E 8997CFKI 97 ?:
6GM889K L M?:J> >;?=>J FB70O;H"

;HH7H: ?I =E?D=JE 8; ?DIJ7BB?D=7 D;M >EJ M7J;H J7DA ->; J7DA ?I KEEJ J>H;;

J7DA

ED; =7BBED F7?DJ 97D ?| 7TFFHEN?C7J;BO ~?D9>;| ?D :?7C;J;H 7D: 1+ ?D9>;1 ?D
>;?=>J (D; =7BBED ?I ;DEK=>JE F7?DJ KF JE IGK7H; <;;J M>?79> MEHAI EKJ JE 8

7B9KB7J; J>; LEBKC; E< J>; F7?DJ 97D ?D 8EJ> 9K87?9 ?D9>;| 7D: 9K8?9 <;;J



#3091* 3+ & 4-*6*

B?9A FB70 ED J>; <EBBEM?D= 7K:?E FB70O;H JE B?1J;D 7BED= 71 OEK H;7: J>?I [;9J?ED
>JJFI L?;E8997CFKI97 ?: 6 COC=HM?:J> >;?=>J FB70;H"™

-E J>; B;<d M; >7L; 7 F?9JKH; E< EKH 8;7KJ?<KB FB7D;J 7HJ> BJ>EK=>J>;F
?2J1;B< ?1 IME :?C;DI?ED7B M; ADEM J>7J 7HJ> ?1 J>H;; :?C;DI?ED7B ->7?| ?CF
J>7J 7THI>>717 LEBKC; 0>7J?1 7BIE JHK; ?13>7J 7HJ>?17D ;N7CFB; E< 7 IF>

,E <7H M;YL; 97B9KB7J;: J>; LEBKC; E< 9K8;I H;9J7D
J7DAlI 7D: 90B?D:;HI .1?D= J>7J ?D<EHC7J?ED >EN
J>?DA M; MEKB: 97B9KB7J; J>; LEBKC; E< 7 IF>H;
L7H?78B;l :E OEK J>?DA OEK MEKBAKY, <;M CEC;DJI
JE J>?DA 78EKJ ?J 8;<EH; M; =E J>HEK=> J>; ;NFB7D7J?ED 8;BEM

#KI1J ?D 971; OEK M;H; MED:;H?D= 7HJ>>717 LEBKC; E<T
1,083, 206, 916, 846 cubic kilometres
->;H; 7H; JME J>?D=1 JE DEJ; >H;

->; 7DIM;H ?1 ED9; 7=7?D ?D 9K87?9 KD?JI
->7JY7 BEJ E< LEBKC;

0 ; I>EKB: 137HJ J>?1 ;NFB7D732BD B{.?1?J?D= J>; <EHCKB7 <EH 7 97H9I

122
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+,C;C8;H J>7J 7 9?H9B; >7: 7 H7:?Kl ?7CGDHI?HIKC<;H;D9; BIE H;C;C8;H J>7J JE <?D: J>,
<EHCKB7 <EH 7 9?H9B; M; 9EKB: >7L; KI;: ED; E< JME <EHCKB7I

Formulaone: area = d? x 0.7854 x h

Formula two: area = 7r?

0>;D :;7B?D= M?J> J>; <EHCKB7 <EH 7 IF>;H; M; 97D KI; <EHCKB7 JME 717 IJ7HJ?D= FE?DJ ->; <E
7 1IF>;H; >71 7 1?C?B7H <;;B JE ?J 8KJ M?J> 7 B?JJB; JM?1J ->; I?C?B7H?J?;| ?D9BK:; >7L?D= 8EJ>
?D J>; <EHCKB7 8KJ J>7J ?I M>;H; J>; I?C?B7H?J?;l ;D:

I'H; ?1 J>; <EHCKB7

4
volume = §7rr3

->; GK;IJ?ED 8;9EC;I WO0>;H; :E;1 J>; 9EC; <HEC X BB J>; ;NFB7D7J?ED <EH J>7J ?1 79JK7BBO G
7 BED= ED; 7D: "YBB B;7L; J>7J <EH 7DEKIZ9ABDAJ7J;: ?J 9EC;| <HEC J>; <79J J>7J ?< OEK JEE
JME 9ED;| M?J> 1?C?B7H C;71KH;C;DJI JE J>; IF>;H; ?J MEKB: ;D: KF J>7J J>; LEBKC,; E< J>EI; IME
MEKB: ;GK7B J>; LEBKC; E< J>; IF>;H; .1?D= 7 8?J E< C7J>;,C7J?97B M?P7H:HO J>; ;D:I KF 8

mH?L:: <HEC J>?1 <79J

->: F? ?D J>; <EHCKB7 ?1 J>; 9EDIJ7DJ J>7J M; KlI: M>:D <?D:?D= J>; 9?H9KC<;H:D9:;: E< 7 9?H9B
H7:?Kl 71 OEK C?=>J H;C;C8iH-7B< J>; B;:D=J> E< J>; :?7€JBi71J J>?D= ?I J>7J J>; H7:?KI ?I
9KS8:: ->?I1 H:B7J:1 JE J>; <793 J>7J ?D J>; :D: M; 7H; IEBL?D=<EH LEBKC; M>79> >71 J>H;: :?C:DI?E

'‘EM " :?:DYJ ;NF;9J OEK JE =;J J>; <EHCKBGKI?3JY 8?P7HH; ED; 8KJ KD:;HIJ7D:?D= M>;H; ?J 9EC;l
<HEC >;BFI JE 9ED9;FIK7B?P; J>; <EHCKB7 | M; J7BA;: 78EKJ*HEKPHKEBE< J>7| ;N;H97?I; ?I
JE H;BO B;ll ED C;CEH?P7J?ED 7D: CEH; ED 7D KD:;HIJ7D:?B=?ExHHM [JK<

N7CFB;
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?D: J>; LEBKC; E< 7 IF>;H; M?J> 7 H7:?KI E< ?D9>;l
-7 | KIK7B MH?J; :EMD J>; <EHCKB7

4
volume = §7rr3

"-7  )BK=7?D J>; LTH?78B;| 7D: IEBL; <EH LEBKC;

4
volume = §7rr3

4 3
volume = §7r7

Volume:§><7r><7><7><7

volume = 1436 in°

volume = 1436 in?

N7CFB;l
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"YC =E?D= JE =K;ll J>7J 80 J>?1 J?C; ?D J>; 8EEA OEKYL; IJ7HJ;: JE |;; IEC; F7JJ;HDI 7D: >7L; F}
<79J J>7J M; D;;: JE Kl; J>; H7:?KI ?D J>; <EHCKB7 8KJ M; EDBO >0L,YBBC; 41 JE MEHA 7 B?JJB;
C7=?9 7D: FKBB J>; H7:?KI EKJ E< J>; :?7C;J;H 8;<EH; M; 137HJ

'EM M; >7L; M>7J M; D;;: JE MEHA M?J>
"7 )BK= ?D J>; L7H?78B;l 7D: IEBL; <EH LEBKC,;

volume:§><7r><12><12><12

%:;IYJ7A; 7 1J;F KF >;H; 7D: 7:: 7 B?JJB; IM?1J ?D: J>; LEBKC; E< 7 IF>;H
?27CJHE< 'EJ; J>7J J>; :?7C;J;H M?BB =E J>HEK=> J>; ;N79J 9;DJ;H
IF>;H; ->?DA E< M>;H; OEK 7H; IJ7D:?D= H?ZBJ BERBB 7 >EB; |[JH7?=>J ;
J>HEK=> J>; 7HJ> JE J>; :N79J EJ>;H I?:; C7TA?D= IKH; JE =E J>HEK=> ]
9;:DJH; E< J>; 7THJ> ?I9B7?C;H " J>?DA J>;H; ?| 7D HDEB: ,9>M7HP;D;
CEL?; FBEJ IEC;M>;H; ?DI1?:; J>?1 GK;IJ?ED DEMIAQE J>; GK;IJ?ED

-7 | KIK7B MH?J; :EMD J>; <EHCKB7

4
volume = §7rr3

diameter = radius x 2
diameter

2

24
d. = —
radlius 9

radius =

radius = 12

4
volume = §7rr

4

volume = §7r123

3

volume = 7234.6 in®

M?2J> 7
E< J>;
EMD
> 7.
::;H

POA;: EKJ J>

C7J3>
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volume =7234.6 in®

1,0 ,>EKB: M; J>HEM ?D 7 8EDKI GK;IJ?ED >;H; BAlME ?J >7D=; J>;
LEBKC; <HEC 9K87?9 ?D9>;| ?DJE 9K87?9 <;;J

"-7 0 H?J; :EMD J>;, <EHCKB7

1 cubic foot = 1728 cubic inches

-7 HEII CKBJ?FBO

1 ft3 1728 in3

X ft3  7234.6in°
1 % 7234.6 = X x 1728

< _ 7234.6
1728
X = 4.19 ft3

volume =7234.6 in®
or

4.19 ft°
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6 &(8.(* 9+78.32

- HO 7 FH79J?9; GK;1J?ED OEKHI;B< 7D: 9>;9A J>; L?;;E 7DIM;H JE I;; >EM OEK :?:

*K;1IJ?ED

#EI> 7D: #7J?D:;H 7H; 8EJ> <7DI E< J>;' 7D: ?D 9B7I1 J>;0 7H; :?19KII?D= M>7J
J>; LEBKC; E< 7 871A;J87BB C?=>J 8; ->;0YL; <?=KH;: EKJ J>7J J>; :?7C[JHE<7
871A;J87BB ?I ?D9>;| 7B9KB7J; J>; LEBKC; E< J>; 871A;J87BB

>JJFI L?:;E 8997CFKI 97 ?:
6@H HK=G M?:J> >;?=>J FB70;H"
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https://pessbooks.nscc.ca/mathfortradesv2/?p=227#h5p-4

@ An interactive H5P element has been excludemh fthis version of the textolY can view it online her

"< KI?D= J>; FH?DJ EH ; EEA 9EFO E< J>?| 8EEA D7L?=7J; JE J>; 78EL; B?DA JE 9ECFB;J; J>; (
IEM;L;H J>; GK?P GK;IJ?EDI 7H; 7BIE FHEIEE;D?EN _ 7J J>; ;D: E< J>; 8EEA <EBH3; K,

128
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V

6 &(8.(* ! *78

An interactive H5P element has been excludemh fthis version of the textolY can view it online her
https://pessbooks.nscc.ca/mathfortradesv2/?p=229#h5p-5

"< KI?D= J>; FH?DJ EH ; EEA 9EFO E< J>?| 8EEA D7L?=7J; JE J>; 78EL; B?DA JE 9ECFB;J; J>; (
IEM;L;H J>; GK?P GK;IJ?EDI 7H; 7BIE FHEIEE;D?EN _ 7J J>; ;D: E< J>; 8EEA <EBH3; K,
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44*2).<  +?.2* 34.*7 3+ -&48*6 9.>>*7

"2.8 6 &B8.(* 9.>

EDL;HJ A?BEC;JH;l JE C;JH;l
EDL;HJ C?BB?B?J;HI JE B?JH;l
<;;J ?D9>;1 21 M>7J ?D C;JH;l +EKD: JE J>; D;7H;1J >KD:H;:J>
5=H; 7>H;D>;7 ?1,GK7B JE 48B7DAS :;=H;;l ;BI?KI
"<17TH@?D:;H 8KOI JEDD;l E<9;C;DJ <EH 7 @E8 >; >7| 8EK=>J 48B7DA5 FEKD:I +EKD:
D;7H;1J >KD:H;:J>
0 7J3;H8E?BI 73 :;=H;;| ;BI?KI EH :;=H;;1 48B7DA5 7>H;D>;?J JI;7 B;L;B
$M> 2?1 J>; ;GK?L7B;DJ E< 48B7DA5 J>EKI7D: -.Y
FI? ?1J>; ;GK?L7B;DJ E< 48B7DA5 A?BEF7I97BI +EKD: JE J>; D;7H;1J J;DJ>
IEM C7DO <;;J ?I ;DL;H J>; C?B; >?=>9?JO 78EL; |;7 B;L;B
<J
<J
'E ED; H;7BBO ADEMI <EH IKH;
<J

0 7J;H <H;;P;1 73 M>7J J;CF;H7JKH; ?D 7>H;D>;?J

Answers

C:JH:l
B?JH:I
C:JH:l
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"2.8 6 &(8.(* 9.>

N[

z =z Z2 Z

1?D=J>; <EHCKB7) " 97B9KB7J; J>; FEM;H ?D M7JJI <EH 7 H7D=; J>7J>7] 7D: |/
0 73
0 73
0 73
0 73
1, 3>, <EHCKBY EDLHI  5=H;l ;BI?KIJE 7>H;D>;2J
5=H;l
5=H;l
5=H;l
5=H;l
1; 3>, <EHCKB7 F? H ;J;HC?D; J>; H7:?KI ?D 9;DJ?C;JH;l E< 7 9?H9B; M?J> 7D 7H;7 E<
9C
9C
9C
9C
9C
[ N



z Zz Z

N [
b 0>7J7l

4 U5 NO>7J?IN

' U 0>7J 21"

D 0>7J7?21D

Answers
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"2.8 6 &B8.(* 9.>

9EDIJHK9J?ED I?J; C80 C CKIJ8; <;D9;: ?D 8;<EH; ;N97L7J?ED IJ7HJI 'EM C7DO
C;JH;| E<<;D9?D= 7H; H;GK?H;: JE ;D9BEI; ?J

C
C
C
C

9EDJH79JEH ?1 :;9?:?D= M>?79> <BEEH 9EL;H?D= JE KI; ?D J>;, HEEEHAREEBHBEM
J?B;l C80 CO9EN ;79> 7D: 97HF;J?D= 9EJI 7 1GK7H; C;JH; BEEH J?B;l
MEKB: 8; 9>;7F;H J>7D 97HHN; EH <7BlI;

H;9J7D=KB7H F7D;B C;7IKH?D=?D9>;I\ ?D9>;| >71 JME >EB;| ?D9>;| ?D :?7C;J;H JE
H;9;?L; I3;H;E IF;7A;HI 7D: 7 H;9J7D=KB7H EF;D?D= ?D9>;I\ ?D9>;|<EH 7 H;7H M?D:EM
S<HEIJ;H0>7J ?1 J>; IKH<79; 7H;7 E< J>; F7D;B 7<J;H J>; >EB;l >7L; 8;;D 9KJ JE J>; D;7H;1J
IGK7H; ?D9>

IGK7H; ?D9>
IGK7H; ?D9>
IGK7H; ?D9>
IGK7H; ?D9>

->; 90B?D:H?97B M7J;H J7DA I[;HL?9?D= 7 9EDIJHK9J?ED 1?J; CKIJ 8; ;H;9J;: ED 7 MEE:;D ¢
7D: <713;D;: 80 J>H;; C;J7B IJH7FI 7THEKD: J>; EKJI?:; "< J>; J7TDA?1 ?D9>;|1 ?D :?7C;J;H
M>7J ?1 J>; JEJ7B B;D=J> E< C;J7B H;GK?H;: <EH J>; IJH7FI JE J>; D;7H;I3  ?D9>

?D9>:l
?D9>:|
?D9>:l
?D9>:l

9?H9B; 7D: 7 JH?7D=B; M?J> 7 871, E< ?D 8EJ>>7L; 7D 7H;7 E<>; :?7P0,J;H E<
J>; 9?H9B; ?1 =H;7J;H J>7D J>; 7BJ?JK:; E< J>HK{EHD=<RBI:

0>7J?1J>; 7TH;7 E< 7 JH?7D=B; M?J> 87Il; E< ?D9>;|I 7D: 7D 7BJ?JK:; EH >;?=>J E< ?D9
?D
?D
?D
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?D
IEM CK9> 9:?B?D= JH?C ?I H;GK?H;: <EH J>; F;H?C;J;H E< J>; HEEC I>EMD ?D ?=KH:;

o 25m —

7.2m

igem

5.2m

Figure 1.[Image Description]

C
C
C
C

=,D;H7JEH 9EDJ77?DI <EKH 8HKI> 711;,C8B?;| M?J> ;79> 711;C8BO 9EDJ7?D?D= I?N 8HKI:
->; |IKH<79; E< ;79> 8HKI> ?I C 80 C 7B9KB7J; ?D IGK7H; C;JH;l J>; JEJ7B IKH<79;
7H;7 E< 7BB J>; 8HKI>;l

C
C
C

C

?D J>; <?=KH; ?< J>; 9EIJ F;H C:;JH; ?I +EKD: OEKH 7DIM;
J>: D:;7H:1J 9:DJ

1|- 760 mm -!

Figure 2.


https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/05/file-5fc2b24603c49-e1611345547891.png
https://pressbooks.nscc.ca/mathfortradesv2/wp-content/uploads/sites/1008/2020/05/file-5fc2b24603c49-e1611345547891.png
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H;9J7D=KB7H 1J;;B 87H >71 7 9QHEII I;9J?ED7B 7H;7 E< CC ->;87H ?1 JE 8; H;<EHC;: ?D.

7 JH?7D=KB7H: 87H M?J> J>; I7C; 9HEII I;,9J?ED7B 7H;7 "< J>; >;?=>J E< J>; JH?7D=B; ?I
CC M>7J7?l1J>; B;:D=J> E< J>; 87I;

cC
CcC
cC
CcC
Answers
7BlI;
- HK;

"2.8 6 &@B.(* 9.>

IEBL;DJJ7DA C;7IKH;l 9C\ 9C\ 9C - EJ>; D;7H;lJ B?JH; >EM C7DO B?JH;l E<
IEBL;DJ M?BB ?J J7A; JE <?BB ?J J>H;; GK7HJ;BKIWBBCYOC

%
%
%
%

JHK9A >71 7 90B?D:H?97B 7?H FH:lIIKH; H;I;HLE?H <EH ?JI 7?H 8H7A; IO1J;C M?J> 7D EK.
?7C:JHE< 9C 7D: 7D EKJI?:; B:D=J>E< 9C 0>7J ?1J>; ?DJ;HD7B LEBKC; E< J>;
H:I;HLE?H ?D 9K87?9 9;:DJ?C;JH;l ?< J>; 90B?D:;H M7BBI 7H; 9C J>?9A

9C

9C
9C
9C
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9B,;7D?D=J7DA <EH IC7BB F7HJI C;7IKH;l 9C 80 9C80 9C:;F ->;J7DA>717 <?BB
B?D; 9C <HEC J>; JEF !EM C7DO B?JH;l E< 9B;7D?D= <BK?: M?BB J>; J7DA >EB: ?< <7BI
B?D; 9C C%

%
%
%
%

->;:?7C;J;H E< 7D KDFHEKD: J7DA?1 C;JH;1 7D: ?1 C;JH;l ?D B;D=J> IEM C7DO
=7BBEDI M?BB J>; J7DA >EB: +EKD: JE J>; D;7H;|J =7BBED

HEEC <JM?:; <J>7=> 7D: <JBED=M?BB >EB: 48B7DA5 9K87?9 C;JH;l E< 7?H

IEBL;DJ J7DA C;7IKH;l  9C\ 9C\ 9C -E J>; D;7H;13 B?JH; >EM C7DO B?JH;l E<
IEBL;DJ M?BB ?J J7A; JE <?BB ?J JE J>H;; GK7THJH BB % 9C

F?F; >71 7D ?DI?:; :?7C;J;H E< ?D9>;1 7D: ?1  <;;J ?D B;D=J> "< ED; ;D: M71 FBK==;: J>;
F?F, MEKB: >EB: 48B7DA5 =7BBEDI +EKD: JE J>; D;7H;1J J;DJ>

EKD9;l ?1 ;GK7B JE 48B7DA5 B?JH;l +EKD: JE J>; D;7H;1J J;DJ>
=7BBEDI ?1 48B7DA5 B?JH;| +EKD: JE J>; D;7H;1J J;DJ>
9K87?9 <;;J ?1 J>; I7C; 71 48B7DA5 9K8?9 C;JH;l +EKD: JE J>; D;7H;1J >KD:H;:J>

Answers

%

6 &(8.(* | *78

EDL;H)  AC JE C;JH;l
EDL;H)  C?BB?B?J;HI JE B?JH;l
<J ?D9>;| ?I1 M>7J ?D C;JH;l +EKD: JE J>; D;7H;1J >KD:H;:J>
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s=H;l 7>H;D>;?J ?1 ;GK7B JE 48B7DAS5 ;;=H;;| ;BI?KI

"<I7TH@?D:;H 8KOI JEDD;l E<9;C;DJ <EH 7 @ES8 >; >7|1 8EK=>J 48B7DA5 FEKD:I +EKD:
D;7H;1J >KD:H;:J>
0 7JH8E?BI 7J :=H; ;BI?KI EH 48B7DA5 :;=H;;| 7>H;D>;?J JI;7 B,L;B
$M> ?1 J>; ;GK?L7B;DJ E< 48B7DA5 J>EKI7D: -.Y
FI? ?1 J>; ;GK?L7B;DJ E< 48B7DA5 A?BEF7I197BI +EKD: JE J>; D;7H;1J J;DJ>
IEM C7DO <;;J ?1 :DL;H J>; C?B; >?=>9?JO 78EL; ;7 B:L:B
<J
<J
'E ED; H;7BBO ADEMI <EH IKH;
<J
0 73H<H;;P;1 7J M>7J J;,CF;H7JKH; ?D 7>H;D>;?J

N[
N
N
N
N
2
2
2
2
2
1?D=J>; <EHCKB7) " 7B9KB7J; J>; FEM;H ?D M7JJI <EH 7 H7D=; J>7J>71 7D: /
0 7J3JI
0 7J3JI
0 7J3JI
0 7J3JI
1, 3>, <EHCKBY EDLHI  5=H;l ;BI?KIJE 7>H;D>;2J

5=H;l
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H=HG
1; 3> <EHCKB7 bH ;J;HC?D; J>; H7:?KI ?D 9;DJ?C;JH;| E< 7 9?H9B; M?J> 7D 7H;7 E<
9C
9C
9C
9C
9C
[ N

z Zz Z

N [
b 0>7J7l

4 U5 NO>7J7?IN

o 07?1

D 0>7J7?21D
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9EDIJHK9J?ED I?J; C80 C CKIJ8; <;D9;: ?D 8;<EH; ;N97L7J?ED IJ7HJI 'EM C7DO
C;JH;| E<<;D9?D= 7H; H;GK?H;: JE ;D9BEI; ?J

C
C
C
C

9EDJH79JEH ?1 :;9?:?D= M>?79> <BEEH 9EL;H?D= JE KI; ?D J>;, HEEEHAREEBHBEM
J?B;l C80 CO9EN ;79> 7D: 97HF;J?D= 9EJI 7 1GK7H; C;JH; BEEH J?B;l
MEKB: 8; 9>;7F;H J>7D 97HHN; EH <7BlI;

H;9J7D=KB7H F7D;B C;7IKH?D=?D9>;I\ ?D9>;| >71 JME >EB;| ?D9>;| ?D :?7C;J;H JE
H;9;?L; I3;H;E IF;7A;HI 7D: 7 H;9J7D=KB7H EF;D?D= ?D9>;I\ ?D9>;|<EH 7 H;7H M?D:EM
H<HEIJ;H0>7J ?1 J>; IKH<79; 7H;7 E< J>; F7D;B 7<J;H J>; >EB;l >7L; 8;;D 9KJ JE J>; D;7H;1J
IGK7H; ?D9>

IGK7H; ?D9>
IGK7H; ?D9>
IGK7H; ?D9>
IGK7H; ?D9>

->; 90B?D:H?97B M7J;H J7DA I[;HL?9?D= 7 9EDIJHK9J?ED 1?J; CKIJ 8; ;H;9J;: ED 7 MEE:;D ¢
7D: <713;D;: 80 J>H;; C;J7B IJH7FI 7THEKD: J>; EKJI?:; "< J>; J7TDA?1 ?D9>;| M>7J7C;J;H
?1J>; JEJ7B B;D=J> E< C;J7B H;GK?H;: <EH J>; IJH7FI JE J>; D;7H;|lJ  ?D9>

?D9>:l
?D9>:|
?D9>:l
?D9>:l

9?H9B,; 7D: 7 JH?7D=B; M?J> 7 871, E< ?D 8EJ>>7L; 7D 7H;7 E<>; :?P0,J;H E<
J>; 9?H9B; ?1 =H;7J;H J>7D J>; 7BJ?JK:; E< J>HKEHD=RBI:

0>7J?1J>; 7TH;7 E< 7 JH?7D=B; M?J> 87Il; E< ?D9>;|I 7D: 7D 7BJ?JK:; EH >;?=>J E< ?D9
?D
?D
?D
?D
IEM CK9> 9;?B?D= JH?C ?I H;GK?H;: <EH J>; F;H?C;J;H E< J>; HEEC I>EMD ?D J>; ?=KH;
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=,D;H7JEH 9EDJ77?DI <EKH 8HKI> 711;,C8B?;| M?J> ;79> 711;C8BO 9EDJ7?D?D= I?N 8HKI:
->; |IKH<79; E< ;79> 8HKI> ?I C 80 C 7B9KB7J; ?D IGK7H; C;JH;l J>; JEJ7B IKH<79;
7H;7 E< 7BB J>; 8HKI>;l

C
C
C

C

?D J>; <?=KH; ?< J>; 9EIJ F;H C:;JH; ?I +EKD: OEKH 7DIM;
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Figure 2. Click on the
image to see it full size.
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CC M>7J7?1J>; B;D=J> E< J>; 87I;
CcC
CcC
CcC
CcC

IEBL;DJJ7DA C;7IKH;l 9C\ 9C\ 9C - EJ>; D;7H;lJ B?JH; >EM C7DO B?JH;l E<
IEBL;DJ M?BB ?J J7A; JE <?BB ?J J>H;; GK7HJ;BKIBBBCYOC

%
%
%
%

JHKY9A >71 7 90B?D:H?97B 7?H FH;lIKH; H;I;HLE?H <EH ?JI1 7?H 8H7A; I013;C M?J> 7D EK.
?7C,.J;HE< 9C7D: 7D EKJI?:; B;D=J>E< 9C 0>7J?1J>; ?DJ;HD7B LEBKC; E< J>;
H;I;HLE?H ?D 9K87?9 9;DJ?C;JH;l ?< J>; 90B?D:;H M7BBI 7H; 9C J>79A

9C

9C
9C
oC

9B,;7D?D=J7DA <EH IC7BB F7HJI C;7IKH;l 9C 80 9C80 9C:;F ->;J7DA>717 <?BB
B?D; 9C <HEC J>; JEF !EM C7DO B?JH;l E< 9B;7D?D= <BK?: M?BB J>; J7DA >EB: ?< <7BI
B?D; 9C C%

%
%
%
%

->;:?7C;J;H E< 7D KDFHEKD: J7DA?1 C;JH;l 7D: ?1 C;JH;l ?D B;D=J> ->; J7DA M?7BB
>EB: 48B7DA5 =7BBEDI +EKD: JE J>; D;7H;|J =7BBED

HEEC <JM?:; <J>7=> 7D: <JBED=M?BB >EB: 48B7DA5 9K87?9 C;JH;l E< 7?H

IEBL;DJ J7DA C;7IKH;l  9C\ 9C\ 9C -E J>; D;7H;13 B?JH; >EM C7DO B?JH;l E<
IEBL;DJ M?BB ?J J7A; JE <?BB ?J JE J>H;; GK7THJH BB % 9C

F?F, >71 7D ?DI?:;:?7C;J;H E< ?D9>;1 7D: ?1 <;;J ?D B;D=<ED; ;D: M71 FBK==;: J>;
F?F, MEKB: >EB: 48B7DA5 =7BBEDI +EKD: JE J>; D;7H;1J J;DJ>

EKD9; ?1 ;GK7B JE 48B7DA5 B?JH; +EKD: JE J>; D;7H;1J J;DJ>
=7BBEDI ?1 48B7DA5 B?JH;| +EKD: JE J>; D;7H;1J J;DJ>
9K87?9 <;;J ?1 J>; I7C; 71 48B7DA5 9K8?9 C;JH;l +EKD: JE J>; D;7H;1J >KD:H;:J>
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Answers

B?JH:I
C:;JH:l

7Bl;

- HK;
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%

1&,* *7(6.48.327

1/<9- 14)/- ,-:+917;165 J>; I>7F; E<J>; 9;7B?D= BEEAI B?A; 7 H;937D=B; J>7J M71 9KJ ?DJE 7 % |
FEBO=ED ->; B;D=J>E<J>; H;937D=B; ?I C;JH;| 7D: 2JIM?:3>?l C;JH;| <J;H J>; JEF H?=>J 9E
M71 9KJ E<<HEC J>; H;9J7D=B; J>; JEF M?:J> E< J>; % I>7F; ?I  C;JH;l 7D: ?J1 H?=>J B;D=J> 7
C;JH;l 4+;JKHD JE ?=KH; 5

1/<9- 14)/- ,-:+917;165 J>; I>7F; E<J>; 9;7B?D= BEEAI B?A; 7 H;937D=B; J>7J M71 9KJ ?DJE 7 % |
FEBO=ED ->; B;D=J>E<J>; H;937D=B; ?l C;JH;| 7D: 2JIM?:J>?l C;JH;| <J;H J>; JEF H?=>J 9E
M71 9KJ E<<HEC J>; H;9J7D=B; J>; JEF M?:J> E< J>; % I>7F; ?I  C;JH;l 7D: ?J1 H?=>J B;D=J> 7
C;JH;l 4+.JKHD JE ?=K¥%i,




#*67.32.2, .7836=

->?| F7=; FHEL?:;1 7 H;9EH: E< ;:?JI 7D: 9>7D=;| C7:; JE J>?1 8EEA 1?D9; ?JI ?D?J?7B FK8B?97J?E
(E:D - :NJS8EEA EBB:9QJTELD;L;H ;:?JI EH KF:7J;1 7H; C7:; ?D J>; J;NJ M; FHEL?:; 7 H;9EH:

7D: ;;I9H?FJ?ED E< J>EI; 9>7D=;l >;H; "< J>; 9>7D=; 20&1DEIXED DKC8;H ?D9H;71;1 80 <

J>; ;:?J1 ?DLEBL; IK81J7DJ?7B KF:7J;1 J>; L;HI?ED DKC8;H ?D9H;71;I JE J>; D;NJ <KBB DKC8;H

->; <?B;l FEIJ;: 80 J>?71 8EEA 7BM70I H;<B;9J J>; CEIJ H;9;DJ L;HI?ED "< OEK <?D: 7D ;HHEH ?D
FB;71; <?BB EK3+JPEHJ 7D (F;:D;NJSEEA HHEEHC

%9:165 );- 0)5/- -))13:
#KD; EEA FK8B?I>;:
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