
!"#$%&'#()*++,#-./#01,*23,,#

43,&#567#8698:#$%&'#()*++,#-./#01,*23,,#;<= # #
#
>2,&/1?&*.2,"#('.@#A.1/#@./)#?+3%/+AB#C2+A#-1++#,.+1&*.2,#@*&'#?.2?+1,*.2,D#@*++#
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:B##(.+E3#-./#&'3#12)2.@2"#LU#I%/),N#
a) 2p ! 9 = 4 p + 4                                 b) 3(x ! 6) ! 5(x + 2) = ! 12

c) 
y

4
=
y ! 5

9

#
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#
=B##7#?.IG%2A#G%A,#*&,#3IG+.A33,#%??./F*2K#&.#&'3#-./I1+%"##L<#I%/),N#
#

P =
500n + 360

n
#D#@'3/3#J#*,#&'3#@33)+A#,%+%/A#*2#F.++%/,#LG3/#G3/,.2N#%2F#2#*,#&'3#

21IH3/#.-#3IG+.A33,#@./)*2KB#
#

%N P*2F#&'3#@33)+A#G%A#@'32#&'3/3#%/3#OR#3IG+.A33,#
#
#
#
#
#
#

    ###HN###P*2F#&'3#21IH3/#.-#3IG+.A33,#*-#&'3#@33)+A#,%+%/A#*,#QVWO#
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#
VB##72#*2E3,&I32&#X*++*%I#%2F#J3&/.2%#I%F3#&.K3&'3/#*,#@./&'#Q6RUW<#%&#&'3#32F#.-#
&'3#A3%/B#4'*,#/3G/3,32&3F#%#K%*2#.-#6OS#.2#&'3#./*K*2%+#*2E3,&I32&B###LW#I%/),#&.&%+N#
#
%N#P*2F#&'3#%I.12&#&'3A#*2E3,&3F#&.K3&'3/#%&#&'3#H3K*22*2K#.-#&'3#A3%/B#
#
#
#
#
#
HN#>-#X*++*%I#*2E3,&3F#QMRR#+3,,#&'%2#J3&/.2%D#'.@#I1?'#F*F#3%?'#*2E3,&Y#
#
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#
<B##7#I3&'.F#-./#F3&3/I*2K#&'3#E%+13#.-#%#?.IG%2A#*,#&'3#/%&*.#.-#&'3#?.IG%2AZ,#
%,,3&,#&.#*&,#F3H&,B##>2#%#?.IG%2A#?%++3F#[%?),I%/&D#&'3#%,,3&,#&.#F3H&,#/%&*.#@%,#6M"VB#
>&#*,#%+,.#)2.@2#&'%&#&'3#F*--3/32?3#H3&@332#&'3#?.IG%2AZ,#%,,3&,#%2F#*&,#F3H&,#@%,#
Q6<:OMB#P*2F#&'3#E%+13#.-#&'3#F3H&,#.-#[%?),I%/&B### # # L=#I%/),N#
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WB#72#%*/+*23#?%++3F#7*/-+A3/#'%,#&@.#F*--3/32&#/%&3,#*&#?'%/K3,B#!1//32&+AD#&'3#/%&*.#.-#
&'3#21IH3/#.-#&*?)3&,#,.+F#%&#&'3#'*K'3/#/%&3#?.IG%/3F#&.#&'3#21IH3/#.-#&*?)3&,#,.+F#
%&#&'3#+.@3/#/%&3#*,#="UB#\.@3E3/D#.2?3#&'3#/3?3,,*.2#H3K%2D#VRRR#-3@3/#&*?)3&,#@3/3#
,.+F#%&#&'3#'*K'3/#/%&3#%2F#<<<#I./3#&*?)3&,#@3/3#,.+F#%&#&'3#+.@3/#/%&3B#7,#%#/3,1+&D#
&'3#/%&*.#F1/*2K#&'3#/3?3,,*.2#@%,#6":B#
#
%N#P*2F#&'3#21IH3/#.-#3%?'#&AG3#.-#&*?)3&#,.+F#./*K*2%++A## ########################LM#&.&%+N#
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HN#>-#&'3#%E3/%K3#G/*?3#.-#%#'*K'3/#/%&3#&*?)3&#*,#Q6RRR#%2F#&'3#%E3/%K3#G/*?3#.-#%#
+.@3/#G/*?3#&*?)3&#*,#Q<RRD#F3&3/I*23#&'3#G3/?32&%K3#F3?/3%,3#*2#/3E3213#F1/*2K#&'3#
/3?3,,*.2B#
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MB###
]3%/# ORR6# ORRO# ORR:# ORR=#
^1IH3/#.-#
(&1F32&,#*2#
$%2%K3I32&#

# #
M<RR#

#
U6RR#

#

#
4'3#?'%/&#%H.E3#/3G/3,32&,#&'3#21IH3/#.-#,&1F32&,#%&#_A3/,.2#82*E3/,*&A#*2#
$%2%K3I32&B#7,#,'.@2D#M<RR#,&1F32&,#@3/3#*2#$%2%K3I32&#*2#ORROB##
L&.&%+#M#I%/),N#

%N P*2F#&'3#G3/?32&%K3#*2?/3%,3#-/.I#ORRO#&.#ORR:##
#
#
#
#
#

HN >-#&'3#21IH3/#.-#G3.G+3#*2?/3%,3F#HA#6RS#-/.I#ORR:#&.#ORR=D#-*2F#&'3#
21IH3/#.-#G3.G+3#*2#I%2%K3I32&#*2#ORR=B#
#
#
#
#

#
#

?N >-#&'3#21IH3/#.-#G3.G+3#*2?/3%,3F#HA#WOS#-/.I#ORR6#&.#ORROD#-*2F#&'3#
21IH3/#.-#,&1F32&,#*2#ORR6B#
#
#
#
#
#

#
#

FN *-#&'3#%E3/%K3#-1++#&*I3#&1*&*.2#*2?/3%,3F#-/.I##Q=<RR#*2#ORR6#&.#QVWRR#*2#
ORR=D#-*2F#&'3#G3/?32&%K3#*2?/3%,3#*2#&'3#I.23A#/3?3*E3F#L/3E3213N#-/.I#
&1*&*.2#-/.I#ORR6#&.#ORR=B#
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UB##7#?.IG%2A#,3++,#&@.#&AG3,#.-#?%/,#L/3K1+%/#%2F#'AH/*FNB#̀%?'#/3K1+%/#?%/#,3++#-./#
Q6MRRR#%2F#3%?'#'AH/*F#?%/#,3++,#-./#QOMRRRB#4'3#&.&%+#21IH3/#.-#?%/,#,.+F#@%,#
ORRR#%2F#&'3#&.&%+#/3E3213#@%,#Q=6#UVR#RRRB#P*2F#&'3#21IH3/#.-#'AH/*F#?%/,#,.+FB#
L<#I%/),N#
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43,&#5678#9689:#$%&'#()*++,#-./#01,*23,,#!"#$%&"'(######;<=# #
#
>2,&/1?&*.2,"#('.@#A.1/#@./)#?+3%/+AB#C2+A#-1++#,.+1&*.2,#@*&'#?.2?+1,*.2,D#@*++#
/3?3*E3#-1++#?/3F*&#.2#@./F#G/.H+3I,B#J%/&#I%/),#@*++#H3#%@%/F3F#-./#G%/&*%++A#
?.//3?&#,.+1&*.2,B##
#
6B#!%+?1+%&3D#,'.@*2K#@./)*2K"###LM#I%/),N#
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#
OB#%N#P*2F#&'3#G/*?3#.-#%#,1*&#&'%&#./*K*2%++A#?.,&#Q<==#%2F#@%,#/3F1?3F#HA#R=SB####
J/*?3#T#Q<==L=B<N#T#Q:<=# # # # # # LR#I%/),N#
!#&'3#G/*?3#.-#&'3#,1*&#@%,#Q:<=#
######
#
#####HN#P*2F#&'3#G/*?3#*2?+1F*2K#&%U#.-#6:S#
#
J/*?3#*2?+1F*2K#&%UT#:<=L6B6:NTQR=MBM=#
!#&'3#G/*?3#*2?+1F*2K#&%U#@%,#QR=MBM=#
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#
45##(.+63#-./#&'3#12)2.72"#89#:%/),;#
a) 2 p ! 9 = 4 p + 4                                 b) 3(x ! 6) ! 5(x + 2) = !12

!2 p = 13                                                      3x ! 18 ! 5x ! 10 = !12

p = !6.5                                                                            ! 2x = !12 + 18 + 10

                                                                                           ! 2x = 16

                                                                                                 x = !8

c) 
y

4
=
y ! 5

9

9y = 4(y ! 5)

9y = 4y ! 20

5y = !20

y = !4

#

#
#
<5##=#>.:?%2@#?%@,#*&,#3:?+.@33,#%>>./A*2B#&.#&'3#-./:1+%"##8C#:%/),;#
#

P =
500n+ 360

n
#D#7'3/3#E#*,#&'3#733)+@#,%+%/@#*2#A.++%/,#8?3/#?3/,.2;#%2A#2#*,#&'3#

21:F3/#.-#3:?+.@33,#7./)*2B5#
#

%; G*2A#&'3#733)+@#?%@#7'32#&'3/3#%/3#HI#3:?+.@33,#
J3&#2KHI#

P =
500(20) + 360

20
= 518

!  each employee makes $518 when there are 20 employees
#

#
    ###F;###G*2A#&'3#21:F3/#.-#3:?+.@33,#*-#&'3#733)+@#,%+%/@#*,#LMNH#
#

572 =
500n + 360

n

572n = 500n + 360

72n = 360

n =
360

72
= 5  ! there are 5 employees when each person makes $572

#

#
#
#
#
#
#
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45##62#*273,&832&#9*++*%8#%2:#;3&/.2%#8%:3#&.<3&'3/#*,#=./&'#>?@ABC#%&#&'3#32:#.-#
&'3#D3%/5#E'*,#/3F/3,32&3:#%#<%*2#.-#?GH#.2#&'3#./*<*2%+#*273,&832&5###IB#8%/),#&.&%+J#
#
%J#K*2:#&'3#%8.12&#&'3D#*273,&3:#&.<3&'3/#%&#&'3#L3<*22*2<#.-#&'3#D3%/5#
M3&#N#L3#&'3#./*<*2%+#%8.12&#
1.12x = 10976

x =
10976
1.12

= 9800

!  they invested $9800 at the beginning of the year

(note that when we are working backwards, just divide by (1+rate) if it has increased,

divide by (1-rate) if it has decreased by the end of the year)

#

#
LJ#O-#9*++*%8#*273,&3:#>P@@#+3,,#&'%2#;3&/.2%Q#'.=#81R'#:*:#3%R'#*273,&S#
#
M3&#FT#;3&/.2%U,#%8.12&#
M3&#FVP@@T#9*++*%8U,#%8.12&#
#
F#W#FVP@@#T#AP@@#
GF#T#AP@@#WP@@#
GFT?@C@@#
FT4X@@#
(.Q#;3&/.2%#*273,&3:#>4X@@#%2:#9*++*%8#*273,&3:#>Y4@@#I>4X@@V>P@@J#
#
C5##6#83&'.:#-./#:3&3/8*2<#&'3#7%+13#.-#%#R.8F%2D#*,#&'3#/%&*.#.-#&'3#R.8F%2DU,#
%,,3&,#&.#*&,#:3L&,5##O2#%#R.8F%2D#R%++3:#Z%R),8%/&Q#&'3#%,,3&,#&.#:3L&,#/%&*.#=%,#?P"45#
O&#*,#%+,.#)2.=2#&'%&#&'3#:*--3/32R3#L3&=332#&'3#R.8F%2DU,#%,,3&,#%2:#*&,#:3L&,#=%,#
>?CXGP5#K*2:#&'3#7%+13#.-#&'3#:3L&,#.-#Z%R),8%/&5### # # IY#8%/),J#
M3&#?PN"4N#L3#&'3#%,,3&,#&.#:3L&#/%&*.#
#
(.Q#?PNV4NT#?CXGP#
?XNT?CXGP#
NT#?G4C#
#
[3L&T#4N#T#4I?G4CJT>CGP@#
(.#&'3#:3L&#=%,#>CGP@#
#
#
#
#
#
#
#
#
#
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45#62#%*/+*23#7%++38#6*/-+93/#'%,#&:.#8*--3/32&#/%&3,#*&#7'%/;3,5#!1//32&+9<#&'3#/%&*.#.-#
&'3#21=>3/#.-#&*7)3&,#,.+8#%&#&'3#'*;'3/#/%&3#7.=?%/38#&.#&'3#21=>3/#.-#&*7)3&,#,.+8#
%&#&'3#+.:3/#/%&3#*,#@"A5#B.:3C3/<#.273#&'3#/373,,*.2#>3;%2<#DEEE#-3:3/#&*7)3&,#:3/3#
,.+8#%&#&'3#'*;'3/#/%&3#%28#FFF#=./3#&*7)3&,#:3/3#,.+8#%&#&'3#+.:3/#/%&35#6,#%#/3,1+&<#
&'3#/%&*.#81/*2;#&'3#/373,,*.2#:%,#G"H5#
#
%I#J*28#&'3#21=>3/#.-#3%7'#&9?3#.-#&*7)3&#,.+8#./*;*2%++9# # ########################KL#&.&%+I#
(&%/&"#B*;'3/#"#M.:3/#N#@O"AO#
#
P373,,*.2"#B*;'3/"#M.:3/#N#@O#QDEEE"#AORFFF#
4x ! 5000

9x + 666
=

1

3

3(4x ! 5000) = 9x + 666

12x !15000 = 9x + 666

3x = 15666

x = 5222

Originally Higher=4(5222)=20888 tickets

                Lower = 9(5222)=46998 tickets

#

#
#
>I#S-#&'3#%C3/%;3#?/*73#.-#%#'*;'3/#/%&3#&*7)3&#*,#TGEEE#%28#&'3#%C3/%;3#?/*73#.-#%#
+.:3/#?/*73#&*7)3&#*,#TFEE<#83&3/=*23#&'3#?3/732&%;3#837/3%,3#*2#/3C3213#81/*2;#&'3#
/373,,*.25##
U(.+1&*.2"#

####V/*;*2%+# W1=>3/# ##P3C3213#

B*;'3/# XELLL# XELLLEEE#

M.:3/# @FAAL# XLGALLEE#

Y.&%+# # T@AELFLEE#

#

P373,,*.2# W1=>3/# ##P3C3213#

B*;'3/# GDLLL# GDLLLEEE#

M.:3/# @4FF@# XLDAL@EE#

Y.&%+# # T@@@LF@EE#

U#Y'*,#7.1+8#>3#8.23#8*--3/32&+95#Y'3/3#%/3#=%29#=3&'.8,5#
#
P3C3213#+.,&N#T@FEE@EE#
#

Z#[37/3%,3N

4600400

49086800
!100 = 9.371

"  decrease in revenue is about 9.4%

##

#
#
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45###

63%/# 7889# 7887# 788:# 788;#
<1=>3/#.-#
(&1?32&,#*2#
$%2%@3=32&#

!""" #
$%&&##'(#)&*+,( #

#
4A88#

#
B988#

-""-" #
$%&&#)(#)&*+,(#

#
C'3#D'%/&#%>.E3#/3F/3,32&,#&'3#21=>3/#.-#,&1?32&,#%&#GH3/,.2#I2*E3/,*&H#*2#
$%2%@3=32&5#J,#,'.K2L#4A88#,&1?32&,#K3/3#*2#$%2%@3=32&#*2#78875##
M&.&%+#4#=%/),N#

%N O*2?#&'3#F3/D32&%@3#*2D/3%,3#-/.=#7887#&.#788:##
(.+1&*.2"#

Percentage increase=
(9100 ! 8600)

8600
"100 = 5.81%

#  the percentage increase was 5.81% from 2002 to 2003

#

#
>N P-#&'3#21=>3/#.-#F3.F+3#*2D/3%,3?#>H#98Q#-/.=#788:#&.#788;L#-*2?#&'3#

21=>3/#.-#F3.F+3#*2#=%2%@3=32&#*2#788;5#
#
R#,&1?32&,#*2#8;S#B988M959NS98898#
#
#

#
#

DN P-#&'3#21=>3/#.-#F3.F+3#*2D/3%,3?#>H#T7Q#-/.=#7889#&.#7887L#-*2?#&'3#
21=>3/#.-#,&1?32&,#*2#78895#
Let x be the number of students in 2001

1.72x = 8600

x =
8600
1.72

= 5000

!  there were 5000 students in 2001

#

#
#

?N *-#&'3#%E3/%@3#-1++#&*=3#&1*&*.2#*2D/3%,3?#-/.=##U;A88#*2#7889#&.#UVT88#*2#
788;L#-*2?#&'3#F3/D32&%@3#*2D/3%,3#*2#&'3#=.23H#/3D3*E3?#M/3E3213N#-/.=#
&1*&*.2#-/.=#7889#&.#788;5#

#########
C.&%+#G3E3213#*2#7889S#V888MU;A88NS#U7:#=*++*.2#
C.&%+#G3E3213#*2#788;S#98898MUVT88NSUVTL#8VTL888#
Q*2D/3%,3#>3&K332#7889#%2?#788;#

=
57057000 ! 23000000( )

23000000
" 100 = 148.07

#  the revenue increased about 148.1% between 2001 and 2004

#

#
#
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45##6#7.89%2:#,3++,#&;.#&:93,#.-#7%/,#</3=1+%/#%2>#':?/*>@5#A%7'#/3=1+%/#7%/#,3++#-./#
BCDEEE#%2>#3%7'#':?/*>#7%/#,3++,#-./#BFDEEE5#G'3#&.&%+#218?3/#.-#7%/,#,.+>#;%,#
FEEE#%2>#&'3#&.&%+#/3H3213#;%,#BIC#4JE#EEE5#K*2>#&'3#218?3/#.-#':?/*>#7%/,#,.+>5#
<L#8%/),@#
#
$3&'.>#C"#M,3#&;.#H%/*%?+3,"#
N3&#'#/39/3,32&#&'3#218?3/#.-#':?/*>,#
N3&#/#/39/3,32&#&'3#218?3/#.-#/3=1+%/#7%/,#
1   h + r = 2000

2  28000h+  18000r  =  41 950 000

from 1  r =  2000-  h

substituting into 2

28000h +18000(2000! h) = 41 950 000

28000h +  36 000 000-18000h = 41 950 000

10000h =  5 950 000

h = 595

So the number  of  hybrids sold  was 595.

#

#
#
(.+1&*.2#F"#M,*2=#%#7'%/&#
#
#####G:93########### ###O18?3/## ####P3H3213#
###Q:?/*># #####2# #FDEEE2#
###P3=1+%/# FEEER2# CDEEE<FEEER2@#
#
FDEEE2#S#CDEEE<FEEER2@T#IC#4JE#EEE#
FDEEE2#S#UL#EEE#EEERCDEEE2TIC#4JE#EEE#
CEEEE2#T#J#4JE#EEE#
2TJ4J#
(.#&'3#218?3/#.-#':?/*>,#,.+>#;%,#J4J5#
#
#
#
#
#
#
#
#
#
#
#
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43,&#5607#8679#$%&'#()*++,#-./#01,*23,,#:;<# =%>3"#???????????????????????#
#
@2,&/1A&*.2,"#('.B#C.1/#B./)#A+3%/+CD#E2+C#-1++#,.+1&*.2,#B*&'#A.2A+1,*.2,F#B*++#
/3A3*G3#-1++#A/3H*&#.2#B./H#I/.J+3>,D#K%/&#>%/),#B*++#J3#%B%/H3H#-./#I%/&*%++C#
A.//3A&#,.+1&*.2,D##
#

6D#@-##a =
1

2
 and b = ! 6 F#-*2H#&'3#G%+13#.-#

1
4

a!
2
3

b!
1
2

a+
3
4

b D##################LM#>%/),N#

K+3%,3#,'.B#C.1/#B./)*2OD#
#
#
#
#
#
#
#
#
#
#
#
#
PD#%N#@2#P<<MF#&'3#&.&%+#LJ3-./3#&%QN#,%+3,#%&#R1+1+3>.2#B%,#S9M<#<<<D#@2#P<<;F#*&#B%,#
-.12H#&'%&#&'3#,%+3,#LJ3-./3#&%QN#*2A/3%,3H#JC#6TUD#V*2H#&'3#,%+3,LJ3-./3#&%QN#*2#
P<<;D#

LP#>%/),N#
######
#
#
#
#####JN##V*2H#&'3#P<<;#,%+3,#%&#R1+1+3>.2F#*2A+1H*2O#&%Q3,#.-#69UD#############L#P#>%/),N#
#
#
#
#
#
9D##(.+G3#-./#&'3#12)2.B2"#LW#>%/),N#
#
a) 7p ! 9 = 4p ! 6                                 b) 2(m! 6) ! 5(m+ 3) = ! 12+ 27m #

#
#
#
#
#
#
#
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456#(.+73"#
t

5
=

2t ! 8
11

#

#
#
#
#
#
#
#
#
#
#
#
#
89##:#2373/#;%/)#%2<#&3,&,9#:2,&3%=>#:#%??+<#&'*,#-./;1+%#&.#-*2=#%#?3/,.2@,#A/%=39#
#

G =
24h + 42

5
>#B'3/3#C#*,#&'3#A/%=3#D%,#%#?3/532&6#%2=#'#*,#&'3#21;E3/#.-#'.1/,#%#

?3/,.2#'%,#,&1=*3=#-./#&'3#&3,&9##
F.&3"#0.&'#A/%=3,#%2=#'.1/,#%/3#/.12=3=#&.#&B.#=35*;%+,#*2#&'3#-*2%+#%2,B3/>#%,#
233=3=9# # # # # # # # # D#G#;%/),6#
#

%6 H*2=#&'3#A/%=3#B'32#%#?3/,.2#'%,#B./)3=#I#'.1/,#%2=#JI#;*21&3,9##
#
#
#
#
#
#
#
#
#

    ###E6###K#?3/,.2#B%2&,#&.#B./)#L1,&#'%/=#32.1A'#&.#?/3?%/3#*2#./=3/#&.#,5./3#JMMN9#
K55./=*2A#&.#&'3#-./;1+%>#'.B#+.2A#=.#&'3<#233=#&.#,&1=<O#
#
#
#
#
#
#
#
#
#
#
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45###6*7#*283,&,#94:::#%2;#7%)3,#<:=#&'3#-*/,&#>3%/#%2;#&'32#+.,3,#<:=#&'3#,3?.2;#
>3%/5###
#
%@#A.B#71?'#;.3,#6*7#2.B#'%83#%-&3/#&B.#>3%/,C## # # D<#7%/),@#
#
#
#
#
#
#
E@#F*2;#&'3#&.&%+#G3/?32&%H3#*2?/3%,3#./#;3?/3%,3#.83/#&'3#32&*/3#&B.#>3%/#G3/*.;5#
# # # # # # # # # # D<#7%/),@#
#
#
#
#
#
#
#
#
#
?@#('%B2%#%+,.#7%)3,#<:=#&'3#-*/,&#>3%/#.2#'3/#*283,&732&5#A.B383/I#.2#&'3#,3?.2;#
>3%/#,'3#7%)3,#%2.&'3/#J:=5#03+*383#*&#./#2.&I#,'3#2.B#'%,#&'3#,%73#%7.12&#.-#
7.23>#%,#6*7#;*;#%-&3/#&B.#>3%/,5#A.B#71?'#;*;#('%B2%#*283,&#*2*&*%++>C#D#K7%/),@#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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#
45#6'3/3#%/3#7#8%2%93/,:#;#,%+3,#<3.<+3#%2=#>?#%,,*,&%2&,#*2#8@#A.8<%2@5#B#
, %+3,<3/,.2C,#,%+%/@#&.#%2#%,,*,&%2&C,#,%+%/@#*,#*2#&'3#/%&*.#4"D5#B#8%2%93/C, #,%+%/@#&.#
%#,%+3,<3/,.2C,#,%+%/@#*,#*2#&'3#/%&*.#>7";5#E%A'#<3/,.2#*2#%#A%&39./@#*,#%,,183=#&.#
8%)3#&'3#,%83#%8.12&5#6'3#&.&%+#%221%+#<%@/.++#-./#A.8<%2@#,%+%/*3,#*,#F>>G7HIG5#
J.K#81A'#=.3,#%#8%2%93/#8%)3L## # # # # MH#8%/),N#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
ON#6'3#/%&*.#.-#&'3#218P3/#.-#9%83,#K.2#P@#%#A3/&%*2#'.A)3@#&3%8#&.#&'3#218P3/#.-#
9%83,#+.,&#*,#>?"O#,.#-%/5#Q1/*29#&'3#-*2%+#>G#9%83,:#*&#K*2,#4#%2=#+.,3,#H5##6'*,#
83%2,#&'3#23K#/%&*.#.-#9%83,#K.2#&.#9%83,#+.,&#%&#&'3#32=#.-#&'3#,3%,.2#*,#2.K#D"75##
R*2=#&'3#218P3/#.-#9%83,#*2#&'3#,3%,.25# # # # # MH#8%/),N#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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45###

63%/# 7889# 7887# 788:# 788;#
<1=>3/#.-#
?@@+*A%&*.2,#

# #
78;88#

#
774;4#

#

#
B'3#A'%/&#%>.C3#/3@/3,32&,#&'3#21=>3/#.-#,&1D32&,#%@@+E*2F#&.##GE3/,.2#H2*C3/,*&E#
*2#$%2%F3=32&5#?,#,'.I2J#78;88#,&1D32&,#%@@+*3D#&.#$%2%F3=32&#*2#78875##
K&.&%+#4#=%/),L#

%L M*2D#&'3#@3/A32&%F3#*2A/3%,3#-/.=#7887#&.#788:##
#
#
#
#
#

>L N-#&'3#21=>3/#.-#@3.@+3#%@@+E*2F#*2A/3%,3D#>E#9OP#-/.=#788:#&.#788;J#-*2D#
&'3#21=>3/#.-#@3.@+3#%@@+E*2F#&.#=%2%F3=32&#*2#788;5#
#
#
#
#

#
#
#

#
AL N-#&'3#21=>3/#.-#@3.@+3#%@@+E*2F#D3A/3%,3D#>E#78P#-/.=#7889#&.#7887J#-*2D#

&'3#21=>3/#.-#,&1D32&,#I'.#%@@+*3D#*2#78895#
#
#
#
#
#

#
#
#

DL *-#&'3#%@@+*A%&*.2#-33#*2A/3%,3D#-/.=##Q;R#*2#7889#&.#QOS#*2#788;J#-*2D#&'3#
@3/A32&%F3#A'%2F3#*2#&'3#=.23E#/3A3*C3D#K/3C3213L#-/.=#%@@+*A%&*.2#-33,#
-/.=#7889#&.#788;#K/.12D#&.#&I.#D3A*=%+,L#

#########
#
#
#
#
#
#
#
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45###673/,.2#82*93/,*&7#.--3/,#,393/%+#:/%;1%&3#;3:/33,5#<'3#&1*&*.2#-33#-./#$0=#
,&1;32&,#*,#>?@AAA5##<'3#&1*&*.2#-33#-./#$%,&3/,#*2#=/&,#*,#>B@AAA5##<'3#&.&%+#21CD3/#
.-#,&1;32&,#&%)*2:#3*&'3/#%2#$0=#./#%#$%,&3/,#*2#=/&,#*,#?EA#%2;#&'3#&.&%+#/393213#*,#
>@F@@AFAAA5#G*2;#&'3#21CD3/#.-#$0=#,&1;32&,#%&#673/,.25##H@#C%/),I #
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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32+%"45/6"7568"'0992."#$%&"'()**+",-."/0+)12++"""""":;<" =$92>"???????????????????????"
"
@1+%.0A%)-1+>"'&-B"C-0."B-.("A*2$.*CD"E1*C",0**"+-*0%)-1+"B)%&"A-1A*0+)-1+F"B)**"
.2A2)G2",0**"A.2H)%"-1"B-.H"I.-J*29+D"K$.%"9$.(+"B)**"J2"$B$.H2H",-."I$.%)$**C"
A-..2A%"+-*0%)-1+D""
"

5D"@,""a =
1
2

 and b = !6 F",)1H"%&2"G$*02"-,"
1
4

a !
2
3

b !
1
2

a +
3
4

b D""""""""""""""""""LM"9$.(+N"

K*2$+2"+&-B"C-0."B-.()1OD"
1

4
a !

2

3
b !

1

2
a+

3

4
b

=
1

4
a !

2

4
a !

8

12
b+

9

12
b

= !
1

4
a+

1

12
b

=
! 1
4

"
#$

%
&'
1

2

"
#$

%
&'
+

1

12

"
#$

%
&'

! 6( )

=
! 1
8

!
1

2

= !
1

8
!
4

8

= !
5

8

"

"
PD"$N"@1"P<<MF"%&2"%-%$*"LJ2,-.2"%$QN"+$*2+"$%"R0*0*29-1"B$+"S8M<"<<<D"@1"P<<;F")%"B$+"
,-01H"%&$%"%&2"+$*2+"LJ2,-.2"%$QN")1A.2$+2H"JC"5TUD"V)1H"%&2"+$*2+LJ2,-.2"%$QN")1"
P<<;D"
!""#$%&'(%)$*+"""",-.-/)0+"-!"" $

LP"9$.(+N"
""""""
"
"
"
"JN""V)1H"%&2"P<<;"+$*2+"$%"R0*0*29-1F")1A*0H)1O"%$Q2+"-,"58UD"""""""""""""L"P"9$.(+N"
"
!""#$%&'(%$123'45126$7&,)0+"-!"",-.-*)0+#**#8 $
"
8D""'-*G2",-."%&2"01(1-B1>"LW"9$.(+N"
"
a) 7p ! 9 = 4 p ! 6                                 b) 2(m ! 6) ! 5(m + 3) = ! 12 + 27m "

*9)*$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!:;-! ;#: ;-#$) ;-!<!=: $
9)-$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$;*":)-# $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$:);->!$?@$;".# $
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345"'-*627"
t
5

=
2t ! 8

11
"

"
!!"#$%&" ' () *
!!"#!+" ' ,+ *
"#' ,+ *
"
89"":"1262.";$.("$1<"%2+%+9":1+%2$=>":"$??*<"%&)+",-.;0*$"%-",)1="$"?2.+-1@+"A.$=29"
"

G =
24h + 42

5
>"B&2.2"-*./*"01*23451*%4/*4*613718")"$1="&")+"%&2"10;C2."-,"&-0.+"$"

?2.+-1"&$+"+%0=)2=",-."%&2"%2+%9""
D-%27"/-%&"A.$=2+"$1="&-0.+"$.2".-01=2="%-"%B-"=24);$*+")1"%&2",)1$*"$1+B2.>"$+"
122=2=9" " " " " " " " " E"F";$.(+5"
"

$5 G)1="%&2"A.$=2"B&21"$"?2.+-1"&$+"B-.(2="H"&-0.+"$1="IH";)10%2+9""
"
&0*!&9*#&:&*0;<3/ *

 

G =
24(2.2) + 42

5

G ! 18.96

If the person studies 2 h 12 m, he/she should expect to receive 18.96%

*

"
    """C5"""J"?2.+-1"B$1%+"%-"B-.("K0+%"&$.="21-0A&"%-"?.2?$.2")1"-.=2."%-"+4-.2"ILLM9"
J44-.=)1A"%-"%&2",-.;0*$>"&-B"*-1A"=-"%&2<"122="%-"+%0=<N"
"

 

Let 100 =
24h + 42

5

500 = 24h + 42

24h = 458

h ! 19.08

To get 100%, a person needs to study 19.08 hours

"

"
"
"
"
"
"
"
"
"
"
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34"""5)6")172+%+"83999"$1:"6$(2+";9<"%&2",).+%"=2$."$1:"%&21"*-+2+";9<"%&2"+2>-1:"
=2$.4"""
"
$?"@-A"60>&":-2+"5)6"1-A"&$72"$,%2."%A-"=2$.+B"" " " C;"6$.(+?"
"
A = 5000(1.2)(0.8) = 4800

Jim has $4800 after two years
"

"
"
D?"E)1:"%&2"%-%$*"F2.>21%$G2")1>.2$+2"-.":2>.2$+2"-72."%&2"21%).2"%A-"=2$."F2.)-:4"

"

%change =
4800! 5000

5000
" 100

                   = -4%

Jim lost 4% (a 4% decrease)

" " " " " " C;"

6$.(+? "
"
"
>?"'&$A1$"$*+-"6$(2+";9<"%&2",).+%"=2$."-1"&2.")172+%621%4"@-A272.H"-1"%&2"+2>-1:"
=2$."+&2"6$(2+"$1-%&2."I9<4"/2*)272")%"-."1-%H"+&2"1-A"&$+"%&2"+$62"$6-01%"-,"
6-12="$+"5)6":):"$,%2."%A-"=2$.+4"@-A"60>&":):"'&$A1$")172+%")1)%)$**=B"C"J6$.(+?"
"
Let x represent Shawna's original amount

x(1.2)(1.1) = 4800

x =
4800
1.32

x = $3636.36

Shawna started with $3636.36

"

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
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"
34"5&2.2"$.2"6"7$1$82.+9":"+$*2+";2-;*2"$1<"=>"$++)+%$1%+")1"7?"@-7;$1?4"A"
+$*2+;2.+-1B+"+$*$.?"%-"$1"$++)+%$1%B+"+$*$.?")+")1"%&2".$%)-"3CD4"A"7$1$82.B+"+$*$.?"%-"
$"+$*2+;2.+-1B+"+$*$.?")+")1"%&2".$%)-"=6C:4"E$@&";2.+-1")1"$"@$%28-.?")+"$++072<"%-"
7$(2"%&2"+$72"$7-01%4"5&2"%-%$*"$110$*";$?.-**",-."@-7;$1?"+$*$.)2+")+"F==G6HIG4"
J-K"70@&"<-2+"$"7$1$82."7$(2L" " " " " " MH"7$.(+N"
"
Ratios

S: A = 6 : 5  

S: M = 8 :13

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

S: A = 24 : 20

S: M = 24 : 39

M : S: A = 39 : 24 : 20

Let M = 39x,  S= 24x,  and A = 20x

3M + 8S+12A = 1103490

3(39x) + 8(24x) +12(20x) = 1103490

117x +192x + 240x = 1103490

549x = 1103490

x = 2010

M = 39x = 39(2010) = $78390

A manager makes $78390

"

ON"5&2".$%)-"-,"%&2"107P2."-,"8$72+"K-1"P?"$"@2.%$)1"&-@(2?"%2$7"%-"%&2"107P2."-,"
8$72+"*-+%")+"=>CO"+-",$.4"Q0.)18"%&2",)1$*"=G"8$72+9")%"K)1+"3"$1<"*-+2+"H4""5&)+"
72$1+"%&2"12K".$%)-"-,"8$72+"K-1"%-"8$72+"*-+%"$%"%&2"21<"-,"%&2"+2$+-1")+"1-K"DC64""
R)1<"%&2"107P2."-,"8$72+")1"%&2"+2$+-14" " " " " MH"7$.(+N"
"
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Original                     

12x : 7x    

After 10 more games

12x + 6
7x + 4

=
5
3

 

3(12x + 6) = 5(7x + 4)

36x +18= 35x + 20

x = 2

Total  games = 12x + 7x +10= 19x +10= 19(2) +10= 48

The total number of games played is 48 (must remember to include the 10 "extra" games)

               

"

"
34"""

52$." 6778" 6776" 6779" 677:"
;0<=2."-,"
>??*)@$%)-1+"

!""## $ "
67:77"

"
663:3"

!%!&" $

"
A&2"@&$.%"$=-B2".2?.2+21%+"%&2"10<=2."-,"+%0C21%+"$??*D)1E"%-""FD2.+-1"G1)B2.+)%D"
)1"#$1$E2<21%4">+"+&-H1I"67:77"+%0C21%+"$??*)2C"%-"#$1$E2<21%")1"67764""
J%-%$*"3"<$.(+K"

$K L)1C"%&2"?2.@21%$E2")1@.2$+2",.-<"6776"%-"6779""
"

%increase =
22848 ! 20400( )

20400
"100 =12% "

"
"
"

=K M,"%&2"10<=2."-,"?2-?*2"$??*D)1E")1@.2$+2C"=D"8NO",.-<"6779"%-"677:I",)1C"
%&2"10<=2."-,"?2-?*2"$??*D)1E"%-"<$1$E2<21%")1"677:4"
22848! 1.15= 26275.2

But, we must answer as a whole number of applicants, so 26275 applied
"

"
"

@K M,"%&2"10<=2."-,"?2-?*2"$??*D)1E"C2@.2$+2C"=D"67O",.-<"6778"%-"6776I",)1C"
%&2"10<=2."-,"+%0C21%+"H&-"$??*)2C")1"67784"
Let x be the number of applicants in 2001

0.8x = 20400

x = 25500

"

"
"

"
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"
34 ),"%&2"$55*)6$%)-1",22")16.2$+23",.-7""89:")1";<<="%-"8>?")1";<<9@",)13"%&2"

52.621%$A2"6&$1A2")1"%&2"7-12B".262)C23"D.2C21024",.-7"$55*)6$%)-1",22+"
,.-7";<<="%-";<<9"D.-013"%-"%E-"326)7$*+4"

""""""!"##$%&'(%")'$**#+,$-.&'+-'/0012'/330045621178000'
'''''!"##$%&'(%")'$**#+,$-.&'+-'//05""F"/6/7343721597673'

%increase=
(1497675 !1173000)

1173000
"100 = 27.68% '

"
"
"
"
"
GH"""IB2.+-1"J1)C2.+)%B"-,,2.+"+2C2.$*"A.$30$%2"32A.22+H"K&2"%0)%)-1",22",-."#/L"
+%0321%+")+"8;><<<H""K&2"%0)%)-1",22",-."#$+%2.+")1"L.%+")+"8=><<<H""K&2"%-%$*"107M2."
-,"+%0321%+"%$()1A"2)%&2."$1"#/L"-."$"#$+%2.+")1"L.%+")+";?<"$13"%&2"%-%$*".2C2102")+"
8>@>><@<<<H"N)13"%&2"107M2."-,"#/L"+%0321%+"$%"IB2.+-1H""D>"7$.(+4 "
Let B=# of MBA   and A= #of Arts

1  A+B=270! A=270-B

2  15000A+25000B=5550000

Substituting A=270-B into 2

1500(270" B) + 25000B = 5550000

10000B = 5550000" 4050000

B = 150

There were 150 MBA students

"

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
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   Test #2-U 4-5 Total Marks=65            Time= 2 hours  
 
1. a) Find the equation of the line shown below. Write in the form y=mx +b    (3) 

 
 
 
 
 
 
 
 
 
 
b) If, in the graph shown above, y represents profit in $ millions and x represents 
the number of years after today, explain what the slope represents.                 (1) 
 
 
 
 
2. a) The profit for Yeswecan Ltd was $400000 this year, compared with only 
$250000 last year. Find the percentage increase in the profit                   (3) 
 
 
 
 
 
 
     b)  A ratio of sales:profit is used in accounting. If the sales: profit ratio this 
year was 5:2, what were the sales of Yeswecan this year?         (2) 
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3.  Natalie places $3000 in a bank account. How much more money would she 
have at the end of 5 years if the money were invested at 10% per annum 
compounded semi-annually as compared with simple interest of 10% per annum 
for the same period of time?                  (5) 
 
 
 
 
 
 
 
 
 
 
 
4.  My salary increases by 10% each year for the next 10 years. If the salary at 
the end of this period was $100 000, what was my starting salary?       (3) 
 
 
 
 
 
 
 
 
 
 
 
 
5.  How long does it take $1000 to triple in value if the rate of interest offered is 
10% per annum?         (4) 
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6.  The cost of purchasing 6 bagels and 9 large coffees is  $18.45. If, instead, I 
had purchased 9 bagels and 6 large coffees I would have spent $16.05. Find the 
price of a bagel.          (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.  If I invested $12000 each year into an account for 15 years and the amount I 
saved in total was $500000, find the annual rate of interest that I must have 
received (express the rate as a percent with two decimal places.                    (5) 
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8. a) Find the equation of the line passing through the points P(-2,1) and Q(3,2). 
    b) Find the y-intercept of the line. 
    c) Find the x-intercept of the line 
 
               (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.  Solve the system of equations:  
a) 3x+y = 10 and 5x - 2y= 13                     (4) 
 
 
 
 
 
 
 
 
 
 
 
 
b) 4t + 3w = 8    and    6t – 5w= 50                    (4) 
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10.  There were a total of 40 new members of the exclusive Business Club. 
Senior members pay $600 each to join and Junior members pay $250 each to 
join. The total of all the membership fees from these new members is $15950. 
 
a) Determine the number of each type of new member who joined.          (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Determine the percentage of the total new member revenue contributed by the 
new Senior members.        (2) 
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11. I own a business. There is a fixed monthly cost for office rental and a variable 
monthly cost for labour, depending on how many people I employ. Each person 
is paid the same monthly salary. The table below shows my total costs, 
depending on how many people are employed.                                  (8) 
x= number of 
people 
employed 

y=total 
monthly 
costs 

     0  
     9 $20500 

    30 $62500 
   100  
 
a) Using the information provided in the table, find the equation of the line in the 
form y=mx +b 
 
 
 
 
 
b) Fill in the missing values in the table. Show your rough work below. 
 
 
 
 
 
 
 
 
c)  What does the slope of the line represent (in words)? 
 
 
 
d) Suppose the formula for my monthly Revenue is R= 2200x + 100, where x 
remains the number of employees. Determine the fewest number of employees I 
need to hire in order to make a profit. 
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12.  Three people own shares in a company. The sum of the number shares 
owned by A and C is 915. The sum of the number of shares owned by A and B is 
940 and the sum of the shares owned by B and C is 775. Find the number of 
shares of the company owned by each person.    (6) 
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  SOLUTIONS 
   Test #2-U4, U5 Total Marks=65            Time= 2 hours  
 
1. a) Find the equation of the line shown below. Write in the form y=mx +b    (3) 

 
 
From the graph, b=4. Also, since the graph passes through A(2,0) and 
B(0,4),  

m =
4 ! 0
0 ! 2

= ! 2

" y = ! 2x + 4
#

!"#$%&#&'()$!*+#*,#$%&#-!+& 
 
b) If, in the graph shown above, y represents profit in $ millions and x represents 
the number of years after today, explain what the slope represents.                 (1) 
The slope indicates that the profits are decreasing by $2M/year. 
(Make sure to actually state the units) 
 
2. a) The profit for Yeswecan Ltd was $400000 this year, compared with only 
$250000 last year. Find the percentage increase in the profit                   (3) 

% increase =
150000

250000
!100 = 60%  

 
     b)  A ratio of sales:profit is used in accounting. If the sales: profit ratio this 
year was 5:2, what were the sales of Yeswecan this year?         (2) 
 sales: profit = 5x:2x 
Let 2x=400000 
        x= 200000 
So, profit=5x= $1,000,000  
The profit this year was $1 000 000 
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3.  Natalie places $3000 in a bank account. How much more money would she 
have at the end of 5 years if the money were invested at 10% per annum 
compounded semi-annually as compared with simple interest of 10% per annum 
for the same period of time?                  (5) 
Compound                                              Simple Interest  

FV1 = 3000(1+
0.1
2

)10
= $4886.68##################

FV2 = I + P

FV2 = Pr t + P

       =(3000)(0.1)(5) + 3000

       = $4500

#

#
!"#$%&''#(#)*#$&+$,-../0/. 1-2334, 5./0/.  
 
4.  My salary increases by 10% each year for the next 10 years. If the salary at 
the end of this period was $100 000, what was my starting salary?       (3) 

100000 = P(1+ 0.1)10

P =
100000

1.110
= $38554.33

 

My original salary was $38 554.33  
 
5.  How long does it take $1000 to triple in value if the rate of interest offered is 
10% per annum?         (4) 

 

3000 = 1000(1+ 0.1)n

1.1n = 3

n =
log 3

log1.1
! 11.526

Since the money is compounding only once a year, it would take 12 years to (more than) triple.

 

 
6.  The cost of purchasing 6 bagels and 9 large coffees is  $18.45. If, instead, I 
had purchased 9 bagels and 6 large coffees I would have spent $16.05. Find the 
price of a bagel.          (5) 
Let b= price of a bagel and let c= price of a coffee  
1  6b + 9c = 18.45

2  9b + 6c = 16.05

2 ! 1  12b +18c = 36.90

3! 2  27b +18c = 48.15

" " " " " " " " " " " " " " "

subtracting -15b = 11.2

                       b = 0.75

It costs 75 cents for a bagel
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7.  If I invested $12000 each year into an account for 15 years and the amount I 
saved in total was $500000, find the annual rate of interest that I must have 
received (express the rate as a percent with two decimal places.                    (5) 

 

500000 = 12000(1+ i )
(1+ i )15 ! 1"# $%

i

41.666666667 = (1+ i )
(1+ i )15 ! 1

i

"

#
&

$

%
'

This cannot be solved algebraically (cannot isolate i )

By trial and error, i ! .1197 (four decimals)

So, the rate of interest was about 11.97%

 

 
 
8. a) Find the equation of the line passing through the points P(-2,1) and Q(3,2). 
    b) Find the y-intercept of the line. 
    c) Find the x-intercept of the line 
a)                                                b) the y intercept is 1.4      

#

m =
2 !1

3+ 2
=

1

5

y =
1

5
x + b

2 =
1

5
(3) + b

2 !
3

5
= b

b =
7

5
 or 1.4

" y =
1

5
x +

7

5
 OR y = 0.2x +1.4

 

               (5) 
c) let  y = 0

0 =
1
5
x +

7
5

!
7
5
=

1
5
x

x = ! 7

The x-intercept is -7
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9.  Solve the system of equations:  
a) 3x+y = 10 and 5x - 2y= 13                     (4) 
1  y = 10 ! 3x

substitute into 2  5x ! 2(10 ! 3x) = 13

5x ! 20 + 6x = 13

11x = 33

x = 3

substitute x = 3 into 1  y = 10 ! 3x

y = 10 ! 3(3) = 1

" x = 3, y = 1

 

 
b) 4t + 3w = 8    and    6t Ð 5w= 50                    (4) 
3 ! 1  12t  +  9w = 24        

2 ! 2  12t  – 10w = 100

" " " " " " " " " " " " " " "

subtract  19w = " 76

w = " 4

Substitute into 1

4t + 3(" 4) = 8

4t " 12 = 8

4t = 20

t = 5

# t = 5,w = " 4

#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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10.  There were a total of 40 new members of the exclusive Business Club. 
Senior members pay $600 each to join and Junior members pay $250 each to 
join. The total of all the membership fees from these new members is $15950. 
a) Determine the number of each type of new member who joined.          (5) 
Let j=number of junior members

     s= number of senior members

1  j + s = 40! s = 40" j

2 250j + 600s = 15950

(reduce equation 2  by dividing by 50 makes life easier)

2 12j + 5s = 319

12j + 5(40" j) = 319

12j + 200" 5 j = 119

7 j = 119

j = 17

#  there are 17 new junior members and 23 new senior members (40-17=23)

 

 
b) Determine the percentage of the total new member revenue contributed by the 
new Senior members.        (2) 
 
Revenue from new senior members= 17x600= $10200  
 

%from seniors= 
10200

15950
! 100 = 63.95% #
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11. I own a business. There is a fixed monthly cost for office rental and a variable 
monthly cost for labour, depending on how many people I employ. Each person 
is paid the same monthly salary. The table below shows my total costs, 
depending on how many people are employed.                                  (8) 
x= number of 
people 
employed 

y=total 
monthly 
costs 

     0 $2500 
     9 $20500 
    30 $62500 
   100 202500 
 
a) Using the information provided in the table, find the equation of the line in the 
form y=mx +b 

m =
62500! 20500

30! 9
m = 2000

y = 2000x + b

20500= 2000(9) + b

b = 2500

y = 2000x + 2500

 

b) Fill in the missing values in the table. Show your rough work below. 
Let x=0, y=2500 
Let x=100, y=202500 
 
c)  What does the slope of the line represent (in words)? 
The slope of the line represents the labour costs ($2000) per employee 
 
d) Suppose the formula for my monthly Revenue is R= 2200x + 100, where x 
remains the number of employees. Determine the fewest number of employees I 
need to hire in order to make a profit. 
Let Revenue= Costs to find Break-even 
Let 2200x+100=2000x+2500 to first find the break-even 
200x=2400 
x=12 
So, it would require at least 13 people to make a profit 
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12.  Three people own shares in a company. The sum of the number shares 
owned by A and C is 915. The sum of the number of shares owned by A and B is 
940 and the sum of the shares owned by B and C is 775. Find the number of 
shares of the company owned by each person.    (6) 
 

1  A+ C = 915

2  A+ B = 940

3  B+ C = 775

There are many ways to do this. 

2 ! 1  gives

4  B! C = 25

3  B+ C = 775

_____________________

Adding 2B = 800

B = 400

once we have B = 400

A = 540

C = 375

A had 540 shares, B had 400 shares, C had 375 shares
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Retail Practice U4-U5 Test #2 Winter 
   Test #2- Total Marks=70            Time= 2 hours  
 
1. An electronics store sells, on average, 2.5 TV sets for every DVD player sold. 
a) If during one week, 20 DVD!s are sold, how many TV sets were sold?      (3) 
 
 
 
 
 
b) If the average cost of a TV is $800 and the average cost of a DVD player is 
$160, based on your answer to part a), what percentage of the weekly revenue is 
made up from the TV sales?       (3) 
 
 
 
 
 
 
 
2.  The General Electric Company tests 5% of the daily production of energy 
efficiency light bulbs. If 1000 light bulbs were tested today, what was the total 
number of bulbs produced today?       (3) 
 
 
 
 
 
 
 
3.  Daniel invests $1500 for 8 months. How much more money would he have at 
the end if the money is invested at 9% per annum compounded monthly when 
compared with simple interest of 9% per annum for the same period?        (5) 
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4.  The table below shows the relationship between the daily cost of a rental car 
and the kilometres driven. The cost per km driven remains the same.      (7) 
 
a) Determine the cost per km driven 
b) Fill in the missing information in the chart 
c) Determine a formula for Cost (C) in terms of km driven (k) at Ontario Car 
Rental. 
d) Find the fixed daily cost of renting the car at Ontario Car Rental. 
e) A rival company called Unlimited, charges $75 per day for the same car with 
unlimited km. Find the number of km driven such that you pay the same price at 
either rental company. 
 
    Ontario Car Rental 
  km  Cost in $ 
 20   $40 
100   $50 
500  
  $150 
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5.  Mike received the same percentage increase for three consecutive years. His 
original salary was $30000 per year. After three such increases, his salary for the 
year was $40000 per year. Find the percentage increase he received each year.   
           (4) 
 
 
 
 
 
 
 
 
 
 
 
6.  Petrona wishes to save for a car. She knows she can earn 8% per annum 
compounded semi-annually by investing in a TD bank bond. The price of the car 
she is saving for is $15000. How much does she need to invest today in the TD 
bank bond in order to have saved the full $15000 in 9 years time?            (4) 
 
 
 
 
 
 
 
 
 
 
7.  For tax accounting purposes, depreciation of a machine for my business is 
calculated as 10% per annum (simple interest). It costs $9000 new and the 
amount shown for depreciation is $93.70 for the number of days I owned it. How 
many days did I own it?             (4) 
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8. a) Find the equation of the line passing through the points A(1,6) and B(3,9). 
    b) Find the y-intercept of the line. 
    c) Find the x-intercept of the line 
 
               (5) 
 
 
 
 
 
 
 
 
9.  Solve the system of equations:  
a) 2x+y = 7 and 3x + 2y= 13       (4) 
 
 
 
 
 
 
 
 
 
 
b) 10p + 9w = -4    and    6p – 5w= 8      (4) 
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10.  When I purchased two bagels and three cookies at Fran!s Takeout, I paid 
$5.70. The next day, I purchased five bagels and two cookies and paid $9.30. 
Find the cost of each bagel and each cookie.    (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.  The Green golf club charges its members a fixed annual fee and an 
additional fee for each golf game played. In one year, Abby played 7 games and 
paid a total of $805. Bobby played 13 games and paid $1045. 
a) Find the fee for each game of golf. 
b) Find the fixed annual fee charged. 
c) At a different club, the fixed annual fee is $300 and the cost per game is $50. If 
you were advising someone based on cost alone, for what number of games 
played would you advise them to choose the Green golf club? 
  
          (6) 
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12.  For each ticket sold, Janelle makes $5. In addition to this, if she sells more 
than 50 tickets, she makes a bonus of 10% of the value of the ticket for each 
ticket (over 50) she sells, up to 100 tickets. In addition, she makes 12% of the 
value of a ticket, for each ticket sold over 100 tickets. The tickets sell for $60 
each.  Given that the amount that Janelle makes per ticket sold  turns out to be 
$10.20, find the number of tickets she sells in all.     
           (4) 
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13. a) Natalie intends to begin saving for a down payment of $100,000. She 
deposits $1000 per month in an account, which pays interest at a rate of 9% 
compounded annually. In how many years will she be able to save this amount of 
money?         (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       b) Suppose instead, Natalie deposits $P per month for the first 3 years. At 
that time, she can no longer afford to continue making deposits. However, she 
will remove the down payment when it accumulates to the desired $100,000, as 
before. Assuming it takes her exactly the same amount of time as in part a) to do 
so, determine the value of P.       (4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The end 
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Practice Test #2 U4-U5 winter- SOLUTIONS 
 
Total Marks=70          Time=2 Hours  
Well-explained, correct solutions are required to receive full marks. 
 
1. An electronics store sells, on average, 2.5 TV sets for every DVD player sold. 
a) If during one week, 20 DVD!s are sold, how many TV sets were sold?      (3) 
 
TV!s=2.5x20= 50 
So, 50 TV!s were sold. 
 
 
 
b) If the average cost of a TV is $800 and the average cost of a DVD player is 
$160, based on your answer to part a), what percentage of the weekly revenue is 
made up from the TV sales?       (3) 
 
Total Revenue=50x$800+20x$160=$43200 
Revenue from TV!s=50x$800=$40000 

% Revenue from TV!s=#
40000
43200

!100= 92.6% 

 
 
2.  The General Electric Company tests 5% of the daily production of energy 
efficiency light bulbs. If 1000 light bulbs were tested today, what was the total 
number of bulbs produced today?       (3) 
Let B represent the number of bulbs produced. 
0.05B=1000 
B=20 000 
 
So, 20 000 bulbs were produced today 
 
3.  Daniel invests $1500 for 8 months. How much more money would he have at 
the end if the money is invested at 9% per annum compounded monthly when 
compared with simple interest of 9% per annum for the same period?        (5) 
 
With Compound interest=1500(1+.09/12)^8=$1592.40 
 
With simple interest= 1500+1500(.09)(8/12)=$1590 
 
So, he would have $2.40 more using compound interest 
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4.  The table below shows the relationship between the daily cost of a rental car 
and the !ilometers driven. The cost per km driven remains the same.      (7) 
 
a) Determine the cost per km driven 
b) Fill in the missing information in the chart 
c) Determine a formula for Cost  in terms of km driven (k) at Ontario Car Rental. 
d) Find the fixed daily cost of renting the car at Ontario Car Rental. 
e) A rival company called Unlimited, charges $75 per day for the same car with 
unlimited km. Find the number of km driven such that you pay the same price at 
either rental company. 
 
    Ontario Car Rental 
  km  Cost in $ 

  20   $40 

100   $50 

500   $100 

900  $150 

 
a) Cost per km=(50-40)/(100-20)=$0.125 or 12.5 cents per km 
b) See chart-these can be checked using the formula in part c) 
c) C=mx+b 

C=0.125x+b 
40=0.125(20)+b 
40=2.5 +b 
b=40-2.5=37.5 
C=0.125x+37.5 is the equation 

d) The fixed cost is the y-intercept=$37.50 
e) Let 75=0.125x+37.5 (equate the costs at each) 

    75-37.5=0.125x 
    37.5=0.125x 

x=#
37.5
0.125

4566 

For 300 km, you would pay the same at either rental company 
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5.  Mike received the same percentage increase for three consecutive years. His 
original salary was $30000 per year. After three such increases, his salary for the 
year was $40000 per year. Find the percentage increase he received each year.   
           (4) 

 

4000= 3000(1+ i)3

(1+ i )3 =
4
3

= 1.3333333

1+ i = 1.3333333( )1/3  ( means cube root)

i ! 10%

 

The increase is about 10% per year 
 
6.  Petrona wishes to save for a car. She knows she can earn 8% per annum 
compounded semi-annually by investing in a TD bank bond. The price of the car 
she is saving for is $15000. How much does she need to invest today in the TD 
bank bond in order to have saved the full $15000 in 9 years time?            (4) 

15000 = P(1.04)18

P =
15000

1.0418

P = $7404.42 (accept rounding up to $7404.43 also)

 

 
Petrona needs to invest $7404.42 now 
 
7.  For tax accounting purposes, depreciation of a machine for my business is 
calculated as 10% per annum (simple interest). It costs $9000 new and the 
amount shown for depreciation is $93.70 for the number of days I owned it. How 
many days did I own it? 
             (4) 
93.70 = 900(0.1)t   , where t  is in years

t =
93.70

900
= 0.10411111

Converting to days,

#days=0.10411111! 365 = 38
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8. a) Find the equation of the line passing through the points A(1,6) and B(3,9). 
    b) Find the y-intercept of the line. 
    c) Find the x-intercept of the line     (5) 
 

a) y=mx+b 
m=(9-6)/3-1)=3/2 
y=1.5x+b 
6=1.5(1) +b 
b=4.5 

 y=1.5x+4.5 
 

b) the y intercept is 4.5 
 

c) let y=0, so 0=1.5x+4.5 
1.5x= -4.5 
x= -3  
the x intercept is -3  
            

9.  Solve the system of equations:  
a) 2x+y = 7 and 3x + 2y= 13       (4) 
 
y=7-2x and substitute into equation 2 
3x+2(7-2x)=13 
3x+14-4x=13 
-x =-1 
x=1 
Substitute x= 1 gives y=7-2(1)=5 
So x=1,y=5 
 
b) 10p + 9w = -4    and    6p – 5w= 8 
      (4) 
Multiply equation 1 by 3 
30p+27w= -12    
Multiply equation 2 by 5: 
30p-25w=40 
Subtracting equations, 52w=  -52 
w = -1 
into original equation 2 gives, 
6p-5(-1)=8 
6p=3 
p=3/6 or ! or 0.5 
so, p=0.5 and w=-1 
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10.  When I purchased two bagels and three cookies at Fran!s Takeout, I paid 
$5.70. The next day, I purchased five bagels and two cookies and paid $9.30. 
Find the cost of each bagel and each cookie.    (5) 
 
Let b be the price of a bagel 
Let c be the price of a cookie 
 
2b+3c=5.70 
5b+2c=9.30 
 
Equation 1 Ðmultiply by 2  
Equation2- multiply by 3 
 
4b+6c=11.40 
15b+6c=27.90 
Subtracting, -11b= -16.50 
b=1.50 
substituting into the original equation 1, 
2(1.50)+3c=5.70 
3c=2.70  
c=0.90 
So, the price of a coffee is 90 cents and the price of a bagel is $1.50 
11.  The Green golf club charges its members a fixed annual fee and an 
additional fee for each golf game played. In one year, Abby played 7 games and 
paid a total of $805. Bobby played 13 games and paid $1045. 
a) Find the fee for each game of golf. 
b) Find the fixed annual fee charged. 
c) At a different club, the fixed annual fee is $300 and the cost per game is $50. If 
you were advising someone based on cost alone, for what number of games 
played would you advise them to choose the Green golf club?   (6) 
  
Let f be the annual fee 
Let g represent the price of each game of golf played 
 
f+7g=805 
f+13g=1045 
Subtracting equation 2- equation1, 
6g=240 
g=40 
Substituting into equation 1, 
f+7(40)=805 
f=805-280=525 
 
a) b) So a game of golf costs $40 and the annual fee charged is $525 
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c) This can be done in many ways. Since the difference in the price per game is  
40-30= $10 and the difference in the annual membership is 525-300=$225, 

The number of games played to make them same price=#
225
10

= 22.5 games #

So, if you are going to play at least 23 games it is cheaper at the Green Club. 
 
Method 2: In each case, y=cost and x=number of games 
Formula for Green 
y=40x+525 
 
Formula for Other 
y=3=50x+300 
let 40x+525=3=50x+300 to find the break-even point 
10x=225 as before 
x=22.5 
again, same answer. Method 2 is the “standard method” used, by finding the 
equation of each line first. 
           
12.  For each ticket sold, Janelle makes $5. In addition to this, if she sells more 
than 50 tickets, she makes a bonus of 10% of the value of the ticket for each 
ticket (over 50) she sells, up to 100 tickets. In addition, she makes 12% of the 
value of a ticket, for each ticket sold over 100 tickets. The tickets sell for $60 
each.  Given that the amount that Janelle makes per ticket sold turns out to be 
$10.20, find the number of tickets she sells in all.     
          (4) 
Let x represent the number of tickets sold by Janelle. 
Since she makes $10.20 per ticket,  
Revenue=10.20x 
 
Revenue= 5x +0.1(60)(50) + 0.12(60)(x-100) 
Remember, she makes $5 per ticket on all tickets ---- 5x 
She makes 10% of $60 on 50 tickets 
She makes 12% of $60 on all tickets sold over 100  
(this is the x-100)  
But, these are equal: 
Let 10.20x=5x+300+7.2x-720 
      10.2x=12.2x-420  
2x=420 
x=210 so she sells 210 tickets.  
Check: Total Revenue for 210 tickets is 5(210) + 0.1(60)(50)+0.12(60)(110) 
=1050+300+792=2142 
 
So the average made per ticket is 2142/210=$10.20 as required. 
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13. a) Natalie intends to begin saving for a down payment of $100,000. She 
deposits $1000 per month in an account, which pays interest at a rate of 9% 
compounded annually. In how many years will she be able to save this amount of 
money?         (3) 
Solution: Note that since she only gets interest every six months, simply 
make things simpler by having her put $6000 every six months into the 
account (instead o f $1000 per month)  
 

 

P = $6000,  i =
0.09

2
= 0.045 and A = $100,000

Find n (which is in six month periods)

A = P(1+ i)
(1+ i)n ! 1

i

"

#
$

%

&
'    1

100000 = 6000
1.045n ! 1

0.045

"

#
$

%

&
'

100000(0.045) = 6000 1.045n ! 1"# %&

1.045n ! 1 =
100000(0.045)

6000

1.045n = 0.75 +1 = 1.75

n =
log1.75

log1.045
! 12.71

Assuming she can only remove her money at the end of a six month period, it would take 6.5 years

At this time, she would have MORE than $100000

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

Aside: If we wanted to do this assuming she could stop at any time within the six month period,

Let n=12 to first find out how much she had after six years using  1

A12 = 6000
1.04512 ! 1

0.045

"

#
$

%

&
' = $92784.19

after up to 6 more months, she still wouldn't have enough, so this shows she actually does need to wait

6.5 years. At this time, by letting n=13, she would have $102959.48
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      b) Suppose instead, Natalie deposits $P per month for the first 3 years. At 
that time, she can no longer afford to continue making deposits. However, she 
will remove the down payment when it accumulates to the desired $100,000, as 
before. Assuming it takes her exactly the same amount of time as in part a) to do 
so, determine the value of P.       (4) 
 
Solution: Again, a matter of interpretation, but assuming we use  
 A=$100 000 
At the end of the first three years using P=$1500, n=6 (three years) and i = 0.045

A (three years) = P
1.0456 !1

.045

"

#
$

%

&
' = 6.716891663P

Next, let her leave this amount in for a further 3.5 years (new n=7)

Using the single investment formula

A = P(1+ i)n  but replace our first answer above for "P"

100000=6.716891663P(1.045)7

P =
100000

6.716891663( )(1.045)7
= $10,940.01 every six months

or $1823.33 each month for the first three years 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The end 
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!"##$%&'435*36#713,&*.2,809#:2*&#;8<#$%&'#()*++,#-./#01,*23,,#
()*+,%*'$%,'-)'.$%,)/0,*,*'$1/,%'/0,'2",*/-3)*4'-)'53678'
=.&3"##>.1#,'.1+?#'%53#,332#@%29#.-#&'3,3#A3-./3#
#
1-1 Your company decides to offer a certain number of shares (n) for purchase at $30 per 
share in order to raise capital. The average purchase price of the existing 200 000 shares was 
$22.  They would like to increase the average purchase price overall to $25 per share. How 
many shares should they offer?  (120000) 

 
1-2 A movie and snacks cost a total of $14.85 paid for in nickels, dimes and quarters. If there 
were four times as many quarters as dimes and fifteen fewer nickels than quarters, how many 
nickels were used? (33) 

 

9:;B'3#*2C.@3#%#D3/,.2#3%/2,#EFGH#D3/#633)#?3D32?,#1D.2#&'3#21@A3/#.-#'.1/,#
6./)3?#E'H#%2?#&'3#93%/,#&'39#'%53#6./)3?#E9H#%CC./?*2I#&.#&'3#

-./@1+%" J#K*2?#&'3#21@A3/#.-#'.1/,#6./)3?#A9#,.@3.23#6'.#/3C3*53,#

%#633)+9#*2C.@3#.-#F;LM;J<N#%2?#'%,#6./)3?#6*&'#&'3#C.@D%29#-./#O#93%/,J#<=;>'
#

9:='B'3#%@.12&#.-#&*@3#EBP#*2#@*21&3,H#*&#&%)3,#&.#A19#&*C)3&,#,&%2?*2I#*2#+*23#-./#%#
C.2C3/&#?3D32?,#1D.2#&'3#21@A3/#.-#D3.D+3#EDH#%'3%?#*2#&'3#+*2381D#%CC./?*2I#&.#
&'3#-./@1+%"# J#G-#G#233?3?#&.#6%*&#Q#'.1/,#%2?#QN#@*21&3,#*2#+*23P#'.6#@%29#
D3.D+3#6'3/3#%'3%?#.-#@3#*2#+*23R#<=?>'
 

1-5 The formula for converting temperature from degrees Celsius to degrees Fahrenheit 

is . Find the temperature in degrees Celsius (C) when it is J##

<:@A>'
'

9:?Evaluate:  for ########<$)*+,%':9B=>'

9:C=%&*.2%+#(C'.+%/,'*D,#6./&'#F;S#NNN#%2?#T/.5*2C*%+#(C'.+%/,'*D,#6./&'#FSNNN#
%/3#%6%/?3?#&.#?3,3/5*2I#C%2?*?%&3,J#U#&.&%+#.-#QNNN#,C'.+%/,'*D,#%/3#I*532#.1&#
3%C'#93%/#-./#%#&.&%+#.-#F;<#VVN#NNNJ#W.6#@%29#=%&*.2%+#(C'.+%/,'*D,#%/3#%6%/?3?#
3%C'#93%/R#<;DD>'
'
9:E'At a car wash, they charged $8 to wash a full-size car and $5 to wash a compact car. 
They washed 18 more full-size cars than they washed compacts and raised $443. How many 
compact cars did they wash? (23) 

'
@:9'B'3#/%&*.#.-#6./)#,D32&#.2#&'*,#C.1/,3#A9#U?2%"#X%2"#T3&/.2%#Y#<"Z"Q#
G-#&'3#&'/33#.-#&'3@#,D32&#SN#'.1/,#*2#&.&%+#,&1?9*2I#-./#&'3#3[%@P#'.6#@%29#'.1/,#
?*?#U?2%#,D32?#,&1?9*2IR#<()*+,%';F'>'
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! "!#!1/+45#6%//45#%27#$.3#%/3#&'/33#8%/&23/,#*2#%#9.:8%24;##<'34#%=/33#&.#,'%/3#&'3#
8/.-*&,#%27#+.,,3,#*2#%#/%&*.#.-#>#"#?#"#@;##A-#&'3#-*/,&#43%/B,#8/.-*&,#C3/3#DEE5>FG;HI5#
9%+91+%&3#!1/+4B,#,'%/3;#$%&'()*#+,-,./0/12 #
#
! "/#J.+7#%27#(*+K3/#%/3#:*L37#&.=3&'3/#*2#&'3#/%&*.#.-#?"E#&.#8/.7193#/*2=,;##M#/*2=#
-./#M+3L%27/%#9.2&%*2,#H;@#.-#=.+7;##A-#&'3#8/*93#.-#&'3#=.+7#-./#&'3#/*2=#*,#DEN;HF#83/#
=/%:#%27#&'3#8/*93#.-#&'3#,*+K3/#*2#&'3#/*2=#*,#DO;FI#83/#=/%:5#-*27#&'3#&.&%+#8/*93#.-#
&'3#/*2=;#$%&'()*+!3-0/42 #
#
! "3#<'3#/%&*.#.-#/3K3213#&.#3L832,3,#-./#%#93/&%*2#9.:8%24#*,#G"O;#A-#&'3#8/.-*&#-./#
&'3#&'*,#9.:8%24#*,#D?@IO?@5#-*27#&'3#9.:8%24B,#/3K3213;#$+3/,#,5.2 #
#
#
4",#6%,&#43%/5#&'3#<(P#C32&#18#@IQ#*2#K%+13;#<'*,#43%/5#&'3#<(P#C32&#7.C2#EIQ#*2####
K%+13;#R*27#&'3#83/932&%=3#739/3%,3#.K3/%++#*2#&'3#K%+13#.-#&'3#<(P#.K3/#&'3#8%,&#&C.#
43%/,S#$!62 #
#
4"!#A2#&'3#,&%&3#.-#<3L%,#*2#?IIH5#A#T.1='&#%2#AU8.7#-./#D?OI#*2#V;(;#7.++%/,;##A2#
!%2%7%5#%#,*:*+%/#AU8.7#9.,&,#DEOI#!%2%7*%2;##A-#%#V;(;#7.++%/#*,#C./&'#?IQ#:./3#&'%2#
%#!%2%7*%2#7.++%/#%27#&%L3,#*2#<3L%,#%/3#.2+4#OQ#9.:8%/37#&.#NEQ#*2#!%2%7%5#'.C#
:19'#7*7#A#,%K35#*2#!%2%7*%2#7.++%/,5#T4#T14*2=#&'3#AU8.7#*2#<3L%,S#$+-10312#
#
4"4(188.,3#:4#*29.:3#*29/3%,3,#%27#739/3%,3,#.K3/#&'3#8%,&#H#43%/,#C3/3"##
W3%/#?# W3%/#E# W3%/#@# W3%/#O# #W3%/#H# W3%/#>#

XNIQ# UNIQ# XHQ# XHQ# UNIQ# U?Q#

A-#:4#*29.:3#*2#W3%/#N#C%,#D@I#III5#-*27#:4#*29.:3#%&#&'3#327#.-#&'3#83/*.7;#
$%&'()*#+4.!//0!12 #
#
4"/ M#-/*327#'%7#%#63%-#&*9)3&#&.#,3++;##A&#*,#C./&'#DN?@;##M,#&'3#63%-,#%/3#8.81+%/5#,'3#
&/*37#&.#,3++#&'3#&*9)3&#-./#EIQ#:./3#&'%2#*&#C%,#C./&'5#T1&#9.1+72B&#,3++#&'3#&*9)3&;#
('3#&'32#.--3/37#*&#&.#:3#%&#%#EIQ#7*,9.12&#.--#&'3#23C#8/*93;#A#%=/337#&.#81/9'%,3#
&'3#&*9)3&;#R*27#&'3#83/932&%=3#A#,%K37#.2#&'3#./*=*2%+#8/*93#.-#&'3#&*9)3&;#
$.62 #
#
4"3#Ms. M sees a nice outfit which would be perfect for her daughter  She tells  
the salesperson at the store that she will only pay $78.32 and no more for the outfit  
(excluding tax).  The salesperson exclaims, “Ms. M, that’s a reduction of 56% from the ticket 
price”.  Find the original ticket price.  ($178) 
 
3-6 The Canadian Women’s soccer team has won 9 more games than they lost.  How many  
games did they win if they won 60% of the games they played? How many games did  
they play in total ? (45) 
 
3-7 Each of these problems has a different solution.  Read each carefully before beginning.  
 a) Find 35% of  7742     b)  35% of what number is 7742 ?  c) What percent is 35 of 7742? 
(Answers a)$2709.70  b) $22120  c) .45%) 
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3-8 There are 26000 potential voters in Ward 9 of the city of Toronto.  In the election in the 
year 2000,   14 500 of these actually voted.  This year, 16 060 voted.  Find the percentage  
increase in voters. (Answer 6%) 

 

 

4-1 4#+*536#.237&'*/6#.-#89#+*-3#,.#-%/#%,#%#:/3712*53/,*&9#,&1632&;#.237,*<&'#.-#&'3#
&*83#!"#$%#%,#%#12*53/,*&9#,&1632&;#%26#&'32#=>#93%/,#&3%?'*2@A#B.C#.+6#%8#4#&.6%9D#
(answer 54) 
 
4-2 $9#?%/#63:/3?*%&36#E9#=>F#&'3#-*/,&#93%/;#G>F#&'3#,3?.26#93%/#%26#H>F#&'3#
&'*/6#93%/A#4-#*&#*,#2.C#&'3#326#.-#93%/#&'/33#%26#*&#2.C#C./&'#I=JK>;#'.C#81?'#C%,#
*&#C./&'#C'32#4#E.1@'&#*&D#&'()***+,
,
-./,L*&'#&'3#8.239#4#'%53#*2#89#:.?)3&;#4#?%2#E19#3*&'3/#&C3+53#8%&'#3<3/?*,3#
E..),#./#,3532#:32,A#M#:32#?.,&,#NH#?32&,#8./3#&'%2#%2#3<3/?*,3#E..)A#B.C#81?'#
8.239#*,#*2#89#:.?)3&D#&'-01*+,
,
-.-,M#E1,*23,,#38:+.9,#=>>#:3.:+3A#4&#:%9,#C./)3/,#%,#-.++.C,"#
#####()*++36#L./)3/,#O#IGNH#:3/#C33)#
####P2,)*++36#L./)3/,#O#NJH#:3/#C33)#
####Q'3#&.&%+#E*++#-./#&'3#C33)#*,#IRN>=>>A#S*26#&'3#218E3/#.-#,)*++36#C./)3/,,

(Answer 252) 
 
-.2('.C2#E3+.C#*,#%#?'%/&#/3:/3,32&*2@#&'3#218E3/#.-#?+*32&,#1,*2@#%#8%&'#&1&./*2@#
?32&/3#T<U#%26#&'3#&.&%+#3<:32,3,#-./#/122*2@#&'3#?32&/3#9A#TM,,183#%#+*23%/#
/3+%&*.2,'*:#3<*,&,U#
V18E3/#.-#?+*32&,##
################<###

Q.&%+#W<:32,3,#
############9#

#########G># ######IR>>>#
#########X># ######IR=H>#
S*26#&'3#3Y1%&*.2#.-#&'3#+*23#*2#&'3#-./8#9Z#8<[E#
&3#!4%5,67(8029:/**+,
,
-.;M#23C#&38:3/%&1/3#,?%+3#*,#?/3%&36A#Q'3#12*&,#%/3#?%++36#\+%6,A#('.C2#*2#&'3#
&%E+3#%/3#&C.#?.253/,*.2,#-/.8#63@/33,#?32&*@/%63#&.#\+%6,A#P,3#&'*,#*2-./8%&*.2#&.#
-*26#&'3#8*,,*2@#5%+13,#*2#&'3#&%E+3A#
###!32&*@/%63## ####\+%6,#
##########7H# #####
###########XG# #####G>#
##########R>># #####HN#
&3#!4%5,(8+,
,
,
,
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!"#$$4'3#/%&3#%&#5'*6'#-13+#*,#6.2,1738#*2#%#235#'9:/*8#*,#;<=#>?@AA#)7<##B#-/*328#
+.%2,#73#'*,#'9:/*8#6%/#-./#CDA#%28#E#%+,.#'%F3#&.#G%9#&'3#6.,&#.-#&'3#H%,.+*23<#
B,,17*2H#H%,.+*23#6.,&,#%/3#CA<=I#G3/#+*&/3J##-*28#&'3#217:3/#.-#)7#E#8/.F3#*-#&'3#
&.&%+#6.,&#.-#&'3#&/*G#5%,#C@DK<#%&'(($)*+$
$
!",$B#'.1,3#G%*2&3/#6'%/H3,#:9#&'3#%/3%#.-#&'3#/..7#G%*2&38#*2#,L1%/3#73&/3,<#M3#
%+,.#6'%/H3,#%#-*N38#&/%F3+#-33#.2#%++#O.:,<#P./#%#QAA#,L1%/3#73&/3#O.:J#'3#6'%/H3,#
CR=A<##P./#%#DSI#,L1%/3#73&/3#O.:J#'3#6'%/H3,#CQ;K<IA<#P*28#&'3#-*N38#&/%F3++*2H#-33#
6'%/H38<#%-,(+$
$
!".$4'3#6.,&#.-#@K#:%H3+,#%28#S#6.--33,#5%,#C@=<DI<##M.53F3/J#&'3#./83/#5%,#
/3F3/,38#:9#7*,&%)3<#4'3#6.,&#.-#@K#6.--33,#%28#S#:%H3+,#5%,#CKA<QA<#P*28#&'3#6.,&#.-#
%#6.--33<#%-/0&'+$
$
!"/($!%/,#/32&#-./#CQA#G3/#8%9#%28#%#6'%/H3#.-#CA<A=#G3/#)7#8/*F32#*,#%8838#&.#-*28#
&'3#&.&%+#/32&%+#6.,&<#M.53F3/J#&'3#/32&%+#6.7G%29#2.&3,#&'%&#/32&J#6%/#83G/36*%&*.2J#
,%+%/*3,#%28#%++#.&'3/#3NG32,3,#%F3/%H3#CSA#G3/#6%/#T/3H%/8+3,,#.-#5'3&'3/#&'3#6%/#*,#
/32&38#./#2.&U<#4'3/3#*,#%#&.&%+#-+33&#.-#IA#6%/,#%28#.2#%F3/%H3J#.2+9#;;#6%/,#%/3#
/32&38#3%6'#8%9<#P*28#&'3#%F3/%H3#217:3/#.-#)7#8/*F32#:9#3%6'#6%/#*2#./83/#-./#&'3#
6%/#/32&%+#6.7G%29#&.#:/3%)V3F32<#%&!!01&$)*+$
$
!"//$W1/*2H#%#&'3%&/3#G3/-./7%263J#5'32#@A#%81+&,#%28#Q#6'*+8/32#%&&328J#&'3#&.&%+#
6.,&#.-#&*6)3&,#-./#&'3#H/.1G#*,#CKI;<#B#8*--3/32&#H/.1G#.-#;#%81+&,#%28#K#6'*+8/32#
%&&328#%28#&'3#6.,&#*,#CR=<#P*28#&'3#6.,&#.-#%2#%81+&#&*6)3&<#%-&(+$
$
!"/&$B#63++#G'.23#6.7G%29#.--3/,#&5.#G+%2,<#X+%2#B#'%,#%#-*N38#6.,&#.-#C;A#G3/#
7.2&'#%28#%2#%88&*.2%+#CA<KA#G3/#7*21&3#.-#1,%H3<##X+%2#0#'%,#%#-*N38#6.,&#.-#CK=#
G3/#7.2&'#:1&#6'%/H3,#CA<DK#G3/#7*21&3#.-#1,%H3<##P./#5'%&#217:3/#.-#7*21&3,#.-#
%*/&*73#5*++#&'3#&.&%+#7.2&'+9#6.,&#.-#X+%2#B#%28#X+%2#0#:3#3L1%+<#%/((+$

 
5-1 E#:.//.5#7.239#-/.7#%#-/*328#%&#%#,*7G+3#/%&3#.-#*2&3/3,&#.-#S<IY#G3/#%2217#
,*7G+3#*2&3/3,&<#('3#%+,.#H*F3,#73#&'3#7.239#%28#&'32#.--3/,#73#%#Q#7.2&'#H/%63#
G3/*.8J#5'3/3#E#G%9#2.#*2&3/3,&<#E#/3G%9#&'3#7.239#%#93%/#%28#%#'%+-#%-&3/#&'3#H/%63#
G3/*.8#328,<#P*28#&'3#./*H*2%+#F%+13#.-#&'3#+.%2J#*-#E#/3G%*8#C@AA@K<IA#%&#&'3#7%&1/*&9#
.-#&'3#+.%2<#%234567$-.(((+$
'"&$W3G/36*%&*.2#.-#%,,3&,#*2#79#:1,*23,,#%/3#6%+61+%&38#1,*2H#,*7G+3#*2&3/3,&#-./#
%66.12&*2H#G1/G.,3,<#E#G1/6'%,3#%#6%/#QA#8%9,#:3-./3#&'3#93%/V328#-./#C@=Q==#%28#*&#
*,#F%+138#%&#C@QASQ<=A<#P*28#&'3#/%&3#.-#83G/36*%&*.2#1,38<#%/'8+$
$
'"1$#P*28#&'3#%221%+#/%&3#.-#6.7G.128#*2&3/3,&#/3L1*/38#-./#%#,17#.-#7.239#
*2F3,&38#&.#8.1:+3#*2#=#93%/,<#TH*F3#%2,53/#%,#%#G3/632&J#/.12838#&.#&5.#836*7%+#
G+%63,U#%934567$.0('8+$$
$
'"!$P*28#&'3#3N&/%#%7.12&#3%/238#.2#C@AAAA#1,*2H#6.7G.128#*2&3/3,&#.-#@AY#G3/#
93%/#-./#Q#93%/,#6.7G%/38#&.#,*7G+3#*2&3/3,&#%&#&'3#,%73#/%&3#-./#&'3#,%73#%7.12&#
.-#&*73<#%934567$-/#/'0:/+$
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!"! 42#*253,&632&#%77.12&#'%,#8.23#-/.6#9:;;#;;;#*2#5%+13#&.#9<;;#;;;#*2#5%+13#*2#
=#>3%/,?#@*2A#&'3#%53/%83#%221%+#*27/3%,3#.-#&'3#*253,&632&#%77.12&?#B42,C3/#%,#%#
D3/732&E#7.//37&#&.#&C.#A37*6%+#D+%73,F##$%&'()*+
+
!"'+Petrona wishes to save for a car. She knows she can earn 8% per annum 
compounded semi-annually by investing in a TD bank bond. The price of the car 
she is saving for is $15000.  

a) How much does she need to invest today in the TD bank bond in order to 
have saved the full $15000 in 9 years time? ($7404.42) 

GF##(1DD.,3#&'3#D/*73#.-#&'3#7%/#*27/3%,3,#G>#:H#D3/#>3%/E#G37%1,3#.-#*2-+%&*.2#
.53/#&'3#I#>3%/#D3/*.A?##J.C#617'#C.1+A#,'3#233A#&.#*253,&#*2#&'3#KL#G%2)#G.2A#
*2#&'*,#7%,3M##,,-,&.(*+

+
!"(++@*2A#&'3#3N&/%#%6.12&#3%/23A#G>#*253,&*28#9:;#;;;#%&#OPH#D3/#%2216#
7.6D.12A3A#6.2&'+>#-./#O;#>3%/,#7.6D%/3A#C*&'#&'3#,%63#%6.12&#*253,&3A#-./#O;#
>3%/,#%&#OPH#7.6D.12A3A#%221%++>?###/01234+5.(.%&$6*+
+
!",++KC.#*253,&632&,#C3/3#D1/7'%,3A#.2#Q%2#O,&?##R23#.--3/3A#%#/%&3#.-#IH#D3/#
%2216E#7.6D.12A3A#6.2&'+>?#K'3#,37.2A#.--3/3A#%#,*6D+3#*2&3/3,&#/%&3#.-#IH?#0.&'#
*253,&632&,#'%A#&'3#,%63#6%&1/*&>#5%+13#.-#9O;;;;;#-*53#>3%/,#+%&3/?#J.C#617'#
6./3#D/*27*D%+#C%,#*2*&*%++>#*253,&3A#*2#&'3#.23#.--3/*28#,*6D+3#*2&3/3,&#.-#IHM#
#5-,6!&!!*+
+
/012347+(8)+
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!141+%&*53#635*37#89:8;:$%&'#()*++,#-./#01,*23,,#
# # # #
9<##=&#%#>3/&%*2#>%/#7%,'?#@A#4./3#>%/,#&'%2#5%2,#B.#&'/.1B'#.2#%#&CD*>%+#E%C<#F-#3%>'#
>%/#D%C,#G9H#%2E#3%>'#5%2#D%C,#G9I#%2E#&'3#&.&%+#3%/23E#D3/#E%C#*,#GHH@@?#-*2E#&'3#
214J3/#.-#5%2,#&'%&#B.#&'/.1B'#&'3#7%,'<#
#
H<#%K#F2#&'3#L*23#!.4D%2C?#&'3#!MN#41,&#*253,&#*2#OAP#4./3#,'%/3,#&'%2#&'3#!LN<##
Q'3#,'%/3,#,3++#-./#G9A<HA#3%>'#%2E#&'3#&.&%+#5%+13#.-#&'3#,'%/3,#.723E#JC#&'3#&7.#.-#
&'34#*,#G9OH#;@R<#L*2E#&'3#214J3/#.-#,'%/3,#.723E#JC#&'3#!MN<#
###
####JK#Q'3#L*23#!.4D%2CS,#&.&%+#D/.-*&#-./#&'3#C3%/#7%,#GOAA#AAA<##T3&3/4*23#&'3#UVM#
/%&*.#WD/*>3#&.#3%/2*2B,#/%&*.K#-./#L*23#!.4D%2C?#%,,14*2B#&'%&#&'3#!MN#%2E#!LN#
&.B3&'3/#.72#;P#.-#&'3#214J3/#.-#,&.>),#*2#&'3#>.4D%2C<#W63434J3/#&'%&#
D/*>3XD/*>3#D3/#,'%/3#%2E#3%/2*2B,X#D/.-*&#3%/23E#D3/#,'%/3K#
#
O<#Q'3#/%&*.#.-#4%+3,"-34%+3,#*2#&'3#9,&#C3%/#%&#Q6($#*,#;"@#&'*,#C3%/<#F-#&'3#,>'..+#'%E#
%E4*&&3E#HAA#4./3#4%+3,?#&'3#/%&*.#7.1+E#'%53#J332#O"H<#L*2E#&'3#214J3/#.-#
,&1E32&,#%>&1%++C#%E4*&&3E#&'*,#C3%/<#
#
@<#%K#(.+53#&'3#,C,&34#.-#3Y1%&*.2,"##
3x ! 2y = 12

4x + 3(y +1) = 2
#

#
#####JK#F-#C.1#B/%D'#J.&'#.-#&'3,3#+*23,?#7'%&#E.3,#&'3#%2,73/#C.1#-.12E#/3D/3,32&Z#
#
#####>K#[/%D'#J.&'#+*23,#%2E#53/*-C#C.1/#%2,73/#B/%D'*>%++C<#
#
;<#Q'3#-.++.7*2B#3Y1%&*.2,#/3D/3,32&#+*23,#&'%&#%/3#%K#D%/%++3+##JK#*2&3/,3>&*2B#>K#%/3#
&'3#,%43#+*23<###!*/>+3#&'3#>.//3>&#%2,73/<#
O\:IC#X#]#
R\:9^CXHA#
#
I<##F&#&1/2,#.1&#&'%&#G9#!=_#*,#7./&'#A<#IO#31/.,<#`'32#F#B.#&.#M1/.D3#%2E#B3&#/3%EC#
&.#/3&1/2#&.#!%2%E%?#F#'%53#;AA#M1/.,#+3-&?#7'*>'#F#3\>'%2B3<#Q'3#D3/,.2#>%22.&#B*53#
43#>'%2B3#%2E#%+7%C,#/.12E,#E.72#&.#&'3#23%/3,&#!%2%E*%2#E.++%/?#*2#./E3/#&.#
4%)3#%#D/.-*&<#a.7#4%2C#!%2%E*%2#E.++%/,#E.#F#B3&#J%>)Z#a.7#41>'#D/.-*&#E.3,#,'3#
4%)3Z#
#

]<##(.+53#-./#\"#
1
3
x +

5
6
x ! 3( ) = x + 2 #

#
#
#
#
#
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45##63+#,&.7)#'%,#8.23#19#:;#<=>#19#?@=#%2A#A.B2#?C=#.D3/#&'3#9%,&#&'/33#;3%/,5#E-#
&'3#,&.7)#B%,#./*8*2%++;#D%+13A#%&#F?G#93/#,'%/3>#,'.B2#&'%&#&'3#9/*73#'%,#7'%283A#
.D3/%++>#3D32#&'.18'#&'3#A37/3%,3,#%2A#*27/3%,3,#%AA#19#&.#G=#.D3/%++5##H*2A#&'3#=#
*27/3%,3#./#A37/3%,3#.D3/#&'3#&'/33#;3%/#93/*.A5#
#
I5##J3&#&#/39/3,32&#&'3#21K:3/#.-#;3%/,#E#'%D3#.B23A#%#7%/5#J3&#;#/39/3,32&#&'3#D%+13#
.-#&'3#7%/5#L,,1K3#%#+*23%/#K.A3+#%99+*3,5#M,33#&%:+3#:3+.BN#
%N#H*2A#&'3#,+.93#%2A#3O9+%*2#B'%&#*&#/39/3,32&,#
:N#H*2A#&'3#3P1%&*.2#.-#&'3#+*23#
7N#H*2A#&'3#;#*2&3/739&#%2A#3O9+%*2#B'%&#*&#K3%2,#
AN#H*++#*2#&'3#K*,,*28#D%+13,#*2#&'3#&%:+35#
3N#L#,37.2A#7%/#E#.B2#'%,#&'3#-./K1+%#;QRSGGG&#T#<I#I?G5#U'32#B*++#&'3#7%/,#E#.B2#
'%D3#&'3#,%K3#D%+13V#
#

###&######## ##;#
###?# #

##S# <GGGG#

##W# ?<SW@#

### ##C<C@#

#
?G5##L#,&.7)#*27/3%,3,#W=#%221%++;#3%7'#;3%/#-./#4#;3%/,#%2A#*,#B./&'#F4G#93/#,'%/3#
%&#&'3#32A#.-#&'%&#93/*.A#.-#&*K35#H*2A#&'3#./*8*2%+#D%+13#B'32#;.1#91/7'%,3A#&'3#
,&.7)#*-"#
%N#&'3#*2&3/3,&#B%,#7%+71+%&3A#.2#&'3#:%,*,#.-#,*K9+3#*2&3/3,&5#
:N#&'3#*2&3/3,&#B%,#7%+71+%&3A#:%,3A#.2#7.K9.12A#*2&3/3,&5#
#
??5##L#7.K9%2;#7+%*K,#&'%&#&'3;#7%2#A.1:+3#&'3*/#K.23;#*2#.23#;3%/#+3,,#*-#&'3#
*2&3/3,&#/%&3#*,#?G=#93/#%221K#7.K9.12A3A#A%*+;#D3/,1,#I=#93/#%221K#
7.K9.12A3A#%221%++;5#X3/*-;#./#A*,91&3#&'*,#7+%*K#,'.B*28#;.1/#7%+71+%&*.2,5#
#
#
L2,B3/,"#?5#WS#D%2,##<5#%N#!HYQ@W@G#,'%/3,>#!ZYQCS[@##:N#454[##S5#?4GG###
[5#%N#M<>RSN#:N#9&#.-#*2&3/,37&*.2#7N#2.&#,'.B2#@5#\%/%++3+#M,%K3#,+.93>#A*--3/32&#;#
*2&3/739&N##W5#FCIS#M,'3#K%)3,#W@#732&,#9/.-*&N##C5#OQ<C###
45#J.,&#<W#732&,#.D3/%++>##<5W=#
I5#%N#,+.93#QR<@[@#K3%2,#&'3#7%/#+.,3,#F<@[@#*2#D%+13#3%7'#;3%/#E#.B2#&'3#7%/#:N#;QR
<@[@&T<CWS@###7N#F<CWS@Q#./*8*2%+#9/*73#.-#7%/#ANM?><@GIGN>#M4>C<C@N#3N#%-&3/#@#
;3%/,>#&'3;#%/3#B./&'#&'3#,%K3###
?G5##%N#F@[5G@##:N#F@G5?I##??5##E&#*,#&/135#E2#-%7&>#*&#&%)3,#?#;3%/#SI#A%;,#+3,,#&*K35#
#
#
#



!"#$%&'#()*++,#-./#01,*23,,# 4#

$%&'#()*++,#-./#01,*23,,#5/%6&*63#78%9*2%&*.2#:;#'.1/,<# #
#
=2,&/16&*.2,"#>/*&3#-1++#,.+1&*.2,#*2#&'3#,?%63,#?/.@*A3AB#=-#9./3#/..9#*,#/3C1*/3AD#
E.1#9%E#F/*&3#*2#&'3#38%9#G..)+3&#?/.@*A3AB#$%/)#&'3#C13,&*.2#219G3/#6+3%/+E#%2A#
F/*&3#E.1/#2%93#6+3%/+E#.2#3%6'#?%H3B##I*A,"#!%+61+%&./,#IJ7#?3/9*&&3AB#
#
4B#%<#(.+@3#-./#9"# # # # # # # # # ##:;<#
#

#
20

m
=
5

4
#

#
#
#
#
#
#
###G<#(.+@3#-./# x "### # # # # # # # # ###:K<#
2 ! 3(x ! 2) = 4(x ! 5) #
#
#
#
#
#
#
#
#
#
#6<#(.+@3#-./#8#%2A#E"# # # # # # # # #################:K<#
#
L8#MNE#O#M4#
P8Q;EO##MR#
#
#
#
#
#
#
#
#
####################
#
#
#
#
#
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45#%6#7*28#&'3#391%&*.2#.-#&'3#+*23#:%,,*2;#&'/.1;'#&'3#:.*2&,#!<#=>=6#%28#?<@>#@6####<A6#
#
#
#
######
#######
#
####B6#7*28#&'3#391%&*.2#.-#&'3#+*23#:%,,*2;#&'.1;'#&'3#:.*2&,##C<D4>#DE6#%28#0<A>@65##<A6#
#
#
#
#
#
#
#
#
#####F6##GH:+%*2>#*2#I./8,>#I'J#&'3#&I.#+*23,#J.1#'%K3#-.128#8.#LMN#*2&3/,3F&5##<E6#
#
#
# # # # # # # # # # # ###########
A5#N'3#&%B+3#B3+.I#;*K3,##,1/K3J#8%&%#/3;%/8*2;#OJ3/,.2#,&1832&,#%28#,1PP3/#Q.B,5##
<R6#
####S3%/# #####4==T# #####4==R# ####4==U#
##V23P:+.J38##
(&1832&,#

#####R==# ### ###E@4T#

##N.&%+#21PB3/#
.-#,&1832&,#

###A4==# #4W==# #####

%6#7*28#&'3#X#.-#,&1832&,#I'.#I3/3#123P:+.J38#*2#4==T#
#
#
#
#
#
B6##Y-#&'3#X#123P:+.J38#/3P%*238#&'3#,%P3#*2#4==R>#-*28#&'3#21PB3/#.-#
123P:+.J38#,&1832&,#*2#4==R#
#
#
#
#
F6#Y-#&'3#X#.-#123P:+.J38#,&1832&,#*2F/3%,38#BJ#TX#*2#4==U>#-*28#&'3#&.&%+#21PB3/#
.-#,&1832&,#*2#4==U5#
#
#
#
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56##7'3#/%&*.#.-#&'3#21893/#.-#&/1:),#&.#&'3#21893/#.-#:%/,#.2#&'3#5;<#,3/*3,#
'*='>%?,#*,#4"#<@6#AB.1#8%?#%,,183#&'%&#&'3/3#%/3#.2+?#&/1:),#%2C#:%/,D#
#
%D#E&#>%,#2.&3C#&'%&#&'3/3#>3/3#<;;;#F3'*:+3,#.2#%#,'./&#,&/3&:'#.-#'*='>%?6#
G.>#8%2?#.-#&'3,3#>.1+C#?.1#3HI3:&#&.#93#&/1:),J# # # # #AKD#
#
#
#
#
#
#
#
9D##E-#&'3#:.,&#.-#3%:'#:%/#%F3/%=3,#LK;#;;;#%2C#&'3#:.,&#.-#3%:'#&/1:)#%F3/%=3,##
LM;#;;;N#-*2C#&'3#%F3/%=3#F%+13#I3/#F3'*:+3#.2#&'*,#,&/3&:'#.-#'*='>%?6## AKD#
#
#
#
#
#
#
#
#
O6#P3I/3:*%&*.2#*,#:%+:1+%&3C#-./#&%H#I1/I.,3,#.2#%#:.8I%2?#:%/#1,*2=#,*8I+3#
*2&3/3,&6#7'3#:%/#>%,#I1/:'%,3C#.2#Q1+?#4<,&N#K;;M#%2C#&'3#C3I/3:*%&*.2#*,#:%+:1+%&3C#
93&>332#&'*,#C%&3#%2C#&'3#32C#.-#&'3#K;;M#%&#%2#%221%+#/%&3#.-#<OR6#S*F32#&'%&#&'3#
%8.12&#C3C1:&3C#-./#C3I/3:*%&*.2#-./#&'3#/3,&#.-#K;;M#>%,#L<K;;N#-*2C#&'3#./*=*2%+#
I1/:'%,3#I/*:3#.-#&'3#:%/6## # # # # # # # ####A4D#
#
#
#
#
#
#
#
#
#
T6#%D#Q*8#*2F3,&,#L4;;;#&.C%?#*2#%#9.2C#%2C#%-&3/#<;#?3%/,#*&#*,#2.>#>./&'#L5;;;6##
U'%&#>%,#&'3#/%&3#.-#*2&3/3,&#-./#&'*,#*2F3,&832&J# # # # A4D#
#
#
#
#
#
#



!"#$%&'#()*++,#-./#01,*23,,# 4#

5#67#('%82%#%+,.#*293,&3:#%#,1;#.-#;.23<#=>#<3%/,#%?.@#8'*A'#*,#%+,.#2.8#8./&'#
B4>>>C#D*932#&'%&#,'3#*293,&3:#'3/#;.23<#%&#EF#G3/#%221;@#A.;G.12:3:#:%*+<@#-*2:#
&'3#%;.12&#.-#;.23<#,'3#*293,&3:#=>#<3%/,#%?.C## # # # # HI7#
#
#
#
#
#
#
#
#
#
#
JC##K%/*%#*,#./?%2*L*2?#%#G%/&<#-./#M>>#G3.G+3C##(.;3#G3.G+3#%/3#63*2?#*29*&3:#-./#
%GG3&*L3/,#.2+<@#8'*+3#'3/#A+.,3#-/*32:,#%/3#?.*2?#&.#,&%<#-./#:*223/#%,#83++C#N'3#
A%&3/3/#*,#A'%/?*2?#BMO#G3/#G3/,.2#-./#%GG3&*L3/,#.2+<#%2:#BJO#G3/#G3/,.2#-./#&'.,3#
,&%<*2?#-./#:*223/#%,#83++C#P-&3/#&'3#3932&@#,'3#G%*:#&'3#&.&%+#6*++#.-#BQQO>C#
R.8#;%2<#G3.G+3#83/3#*29*&3:#-./#%GG3&*L3/,#.2+<S# # # # ##HO7#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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56##72#*2&3/23&#8.9:%2;#8'%/<3,#%#9.2&'+;#:/*83#:+1,#%2#3=&/%#8'%/<3#-./#3%8'#'.1/#
.-#1,36#>'3#&%?+3#?3+.@#/3:/3,32&,#,.93#A%&%#?%,3A#.2#&'*,#:+%26##BCD#
###=#
'.1/, #
.-#
*2&3/23&#

####;#
#####>.&%+##
$.2&'+;#!.,& #

#####E# ##
#####FG# #HIF64G#
#####GE# #HIC6GE#
###### #H5J64I#
#
%D#K*2A#%#-./91+%#-./#&'3#/3+%&*.2,'*:#*2#&'3#-./9#;L9=M?#
#
#
#
#
#
#
?D#K*2A#&'3#;N*2&3/83:&#%2A#3=:+%*2#@'%&#*&#/3:/3,32&,#*2#@./A,#
#
#
#
#
8D#(&%&3#&'3#O%+13#.-#&'3#,+.:3#%2A#3=:+%*2#@'%&#*&#/3:/3,32&,P#*2#@./A,#
#
#
#
AD#K*2A#&'3#9*,,*2<#O%+13,#*2#&'3#8'%/&#:/.O*A3A#B,'.@#@./)*2<#?3+.@D#
#
#
#
#
#
#
#
3D#7#/*O%+#8.9:%2;#8'%/<3,#%#-33#.-#HJE#:3/#9.2&'#:+1,#%#-33#.-#HF6GF#:3/#'.1/#.-#
*2&3/23&#1,36##Q3&3/9*23#&'3#9%=*919#219?3/#.-#'.1/,#.-#9.2&'+;#*2&3/23&#1,3#-./#
@'*8'#&'3#/*O%+#8.9:%2;#*,#8'3%:3/6#
#
#
#
#
#
#
#
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56##7%8)#*,#8.2,*93/*2:#;1<*2:#%#8.=>%2<#&'%&#'%,#%2#*28.=3#&.#+*%;*+*&<#/%&*.#.-#?"@6##
A'3#+*%;*+*&*3,#%/3#>/39*8&39#&.#*28/3%,3#;<#BCCDDD#&'*,#<3%/6##E3#F*++#.2+<#;1<#&'3#
8.=>%2<#*-#&'3#*28.=3#9.1;+3,G#%,#&'*,#F*++#*=>/.H3#&'3#*28.=3#&.#+*%;*+*&<#/%&*.#&.#
;38.=3#I"C6#J*29#&'3#./*:*2%+#*28.=3 #.-#&'3#8.=>%2<#/3K1*/39#-./#7%8)#&.#%:/33#&.#
;1<#&'3#8.=>%2<6# # # # # # # # # LIM#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
ND6##E.,,3*2#*2H3,&,#BCDDD#*2#,&.8),#-./#%#>3/*.9#.-#@#<3%/,6##E*,#%H3/%:3#/%&3#.-#
/3&1/2#F%,#4O#>3/#<3%/#L8.=>.12939#%221%++<M6##E3#>+%2239#&.#'%H3#9.1;+39#'*,#
=.23<#*2#P#<3%/,#*2#./93/#&.#;1<#%#=1,*8#,<,&3=G#,.#'3#=.H3,#&'3#=.23<#
%881=1+%&39#&'1,#-%/G#*2&.#%#9*--3/32&#*2H3,&=32&6##
#
%M#J*29#&'3#%221%+#/%&3#.-#/3&1/2#'3#2339,#&.#:3&#-./#&'3#/3=%*2*2:#<3%/,#*2#./93/#&.#
/3%8'#'*,#:.%+6## # # # # # # # # #LQM#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
(33#23R&#>:#-./#ND;M#
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56#(177.,3#&'3#/%&3#.-#*2-+%&*.28#9'*:'#%;3/%<3=#>?#73/#%221@#-./#&'3#32&*/3#73/*.=8#
*2:/3%,3=#&'3#7/*:3#.-#&'3#@1,*:#,A,&3@#5A#>?#73/#%221@8#/*<'&#-/.@#&'3#53<*22*2<B#
C.9#@1:'#+.2<3/#9.1+=#'3#233=#&.#9%*&#*2#./=3/#&.#51A#&'3#@1,*:#,A,&3@8#%,,1@*2<#
'3#<3&,#&'3#,%@3#/%&3#.-#/3&1/2#%,#A.1#-.12=#*2#7%/&#%6#-./#&'3#3D&/%#A3%/,B##########EF6# ######################
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
G'3#H2=#



!"#$%&'#()*++,#-./#01,*23,,# 4#

$%&'#()*++,#-./#01,*23,,"#5/%6&*63##78%9#!"##$%&#"'(&)% # #
#
:2,&/16&*.2,"#;/*&3#-1++#,.+1&*.2,#*2#&'3#,<%63,#</.=*>3>?#:-#9./3#/..9#*,#/3@1*/3>A#
B.1#9%B#C/*&3#*2#&'3#38%9#D..)+3&#</.=*>3>?#$%/)#&'3#@13,&*.2#219D3/#6+3%/+B#%2>#
C/*&3#B.1/#2%93#6+3%/+B#.2#3%6'#<%E3?##F*>,"#!%+61+%&./,#FG7#<3/9*&&3>?#
#
4?#%H#(.+=3#-./#9"# # # # # # # # # ##IJH#
#

#
20

m
=
5

4 #
5m = 80

m = 16
#

#
###DH#(.+=3#-./#x "### # # # # # # # # ###IKH#
2 ! 3(x ! 2) = 4(x ! 5) #
2 ! 3x + 6 = 4x ! 20

!3x ! 4x = !20 ! 2 ! 6

!7x = !28

x = 4

#

#
#
#6H#(.+=3#-./#8#%2>#B"## # # # # # # #################IKH#
#
1 #L8#MNB#O#M4#

2 P8QJBO##MR#
#
3! 1 #####4L8#MJSB#O#MP#

5 ! 2 ####4L8Q4TBO##MKT#

,1D&/%6&#########MPSBOPS#
###############################BOM4#
#
(1D,&*&1&3#BOM4#*2&.#2 P8QJBO##MR#
P8#Q#JIM4H#OMR#
P8#MJ#OMR#
P8OMU#
8OMJ#
#
8OMJA#BOM4#
J?#%H#V*2>#&'3#3@1%&*.2#.-#&'3#+*23#<%,,*2E#&'/.1E'#&'3#<.*2&,#!I#TATH#%2>#WIKA#KH####IPH#
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m =
4 ! 0
4 ! 0

=
4
4

= 1

y = x + b

let x = 0,y = 0

0 = b

y = x

#

#
####56#7*28#&'3#391%&*.2#.-#&'3#+*23#:%,,*2;#&'.1;'#&'3#:.*2&,##<=>4?#>@6#%28#0=A?B6C##=A6#
#

m=
4 +1

3+ 2
=

5

5
= 1

y = x + b

let x = 3, y = 4

4 = 3+ b

b = 1

y = x +1

#

#
#####D6##EF:+%*2?#*2#G./8,?#G'H#&'3#&G.#+*23,#H.1#'%I3#-.128#8.#JKL#*2&3/,3D&C##=@6#
!"#$%&'#($")*#$+"#$(),#$(%-.#$/,012$)'3$)$3&44#5#'+$67&'+#58#.+9$!"#$%&'#($)5#$
.)5)%%#%$)'3$3-$'-+$&'+#5(#8+9$
# # # # # # # # # # # ###########
AC#L'3#&%5+3#53+.G#;*I3,##,1/I3H#8%&%#/3;%/8*2;#MH3/,.2#,&1832&,#%28#,1NN3/#O.5,C##
####P3%/# #####4QQR# #####4QQS# ####4QQT#
##U23N:+.H38##
(&1832&,#

#####SQQ# ##:;: $ ###@B4R#

##L.&%+#21N53/#
.-#,&1832&,#

###A4QQ# #4VQQ# #####

%6#7*28#&'3#W#.-#,&1832&,#G'.#G3/3#123N:+.H38#*2#4QQR#

%unemployed=
600

3200
!100 =18.75% #

56##X-#&'3#W#123N:+.H38#/3N%*238#&'3#,%N3#*2#4QQS?#-*28#&'3#21N53/#.-#
123N:+.H38#,&1832&,#*2#4QQS#
number unemployed = 0.1875 ! 2800=525 #
D6#X-#&'3#W#.-#123N:+.H38#,&1832&,#*2D/3%,38#5H#RW#*2#4QQT?#-*28#&'3#&.&%+#21N53/#
.-#,&1832&,#*2#4QQTC#
Let x be the total number of students

.2375x = 1425

x =
1425
.2375

= 6000

There were a total of 6000 students in 2007

#

#
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#
56##7'3#/%&*.#.-#&'3#21893/#.-#&/1:),#&.#&'3#21893/#.-#:%/,#.2#&'3#5;<#,3/*3,#
'*='>%?,#*,#4"#<@6#AB.1#8%?#%,,183#&'%&#&'3/3#%/3#.2+?#&/1:),#%2C#:%/,D#
#
%D#E&#>%,#2.&3C#&'%&#&'3/3#>3/3#<;;;#F3'*:+3,#.2#%#,'./&#,&/3&:'#.-#'*='>%?6#
G.>#8%2?#.-#&'3,3#>.1+C#?.1#3HI3:&#&.#93#&/1:),J# # # # #AKD#
Let the ratio of trucks: cars = 17x : 3x

17x + 3x = 1000

20x = 1000

x = 50

cars = 17x = 850

trucks = 3x = 150

#

#
9D##E-#&'3#:.,&#.-#3%:'#:%/#%F3/%=3,#LK;#;;;#%2C#&'3#:.,&#.-#3%:'#&/1:)#%F3/%=3,##
LM;#;;;N#-*2C#&'3#%F3/%=3#F%+13#I3/#F3'*:+3#.2#&'*,#,&/3&:'#.-#'*='>%?6## AKD#
#
!" #$%&'$%()&*&+,-./0-1---&2&3,-./+-4---*/054---4--- &
6(78)9&":&;)<=>%)?*3--- &
&

Average Value=
total  value

number  of vehicles

                       =
29,000,000

1000
                       = $29,000

#

&
!<)&$;)9$@)&;$%()&A)9&;)<=>%)&=?&/054---&
#
O6#P3I/3:*%&*.2#*,#:%+:1+%&3C#-./#&%H#I1/I.,3,#.2#%#:.8I%2?#:%/#1,*2=#,*8I+3#
*2&3/3,&6#7'3#:%/#>%,#I1/:'%,3C#.2#Q1+?#4<,&N#K;;M#%2C#&'3#C3I/3:*%&*.2#*,#:%+:1+%&3C#
93&>332#&'*,#C%&3#%2C#&'3#32C#.-#&'3#K;;M#%&#%2#%221%+#/%&3#.-#<OR6#S*F32#&'%&#&'3#
%8.12&#C3C1:&3C#-./#C3I/3:*%&*.2#-./#&'3#/3,&#.-#K;;M#>%,#L<K;;N#-*2C#&'3#./*=*2%+#
I1/:'%,3#I/*:3#.-#&'3#:%/6## # # # # # # # ####A4D#
B*C9#&&&&&D<)9)&B*/30--4&9*&-13,&&$EF&#*&,&7"E#<?*&,G30&H)$9?&

1200= P(0.15)
5

12
!
"#

$
%&

P =
1200

(0.15)
5

12
!
"#

$
%&

= $19,200

The original purchase price was $19,200

&

#
#
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56#%7#8*9#*2:3,&,#;<===#&.>%?#*2#%#@.2>#%2>#%-&3/#A=#?3%/,#*&#*,#2.B#B./&'#;4===6##
C'%&#B%,#&'3#/%&3#.-#*2&3/3,&#-./#&'*,#*2:3,&932&D# # # # E<7#

A = P(1+ i )n

4000= 3000(1+ i )10

4
3
= (1+ i )10

1+ i =
4
3

10

i =
4
3

!
"#

$
%&

1/10

'1= 2.92%

The rate of interest was 2.92% on the bond 

#

5#@7#('%B2%#%+,.#*2:3,&3>#%#,19#.-#9.23?#A=#?3%/,#%F.G#B'*H'#*,#%+,.#2.B#B./&'#
;4===6#I*:32#&'%&#,'3#*2:3,&3>#'3/#9.23?#%&#JK#L3/#%2219G#H.9L.12>3>#>%*+?G#-*2>#
&'3#%9.12&#.-#9.23?#,'3#*2:3,&3>#A=#?3%/,#%F.6## # # # # E<7#

A = P(1+ i )n, where i = daily and n = days

4000 = P 1+
0.09

365

!
"#

$
%&

3650

P =
4000

1+
0.09

365

!
"#

$
%&

3650

P = $1626.46

Shawna invested $1626.46 ten years ago.

#

M6##N%/*%#*,#./F%2*O*2F#%#L%/&?#-./#P==#L3.L+36##(.93#L3.L+3#%/3#@3*2F#*2:*&3>#-./#
%LL3&*O3/,#.2+?G#B'*+3#'3/#H+.,3#-/*32>,#%/3#F.*2F#&.#,&%?#-./#>*223/#%,#B3++6#Q'3#
H%&3/3/#*,#H'%/F*2F#;PR#L3/#L3/,.2#-./#%LL3&*O3/,#.2+?#%2>#;MR#L3/#L3/,.2#-./#&'.,3#
,&%?*2F#-./#>*223/#%,#B3++6#S-&3/#&'3#3:32&G#,'3#L%*>#&'3#&.&%+#@*++#.-#;TTR=6#
U.B#9%2?#L3.L+3#B3/3#*2:*&3>#-./#%LL3&*O3/,#.2+?D# # # # ##ER7#
Let  a =  number of people who stay for appetizers only

Let  d = number of people who stay for dinner as well

1       a + d = 200! 1  d = 200" a

2   25a + 75d = 8850

Substituting1  d = 200" a into 2

25a + 75(200" a) = 8850

25a +15000" 75a = 8850

" 50a = 8850" 15000

" 50a = " 6150

a = 123

There were 123 people who stayed for appetizers only

#
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56##72#*2&3/23&#8.9:%2;#8'%/<3,#%#9.2&'+;#:/*83#:+1,#%2#3=&/%#8'%/<3#-./#3%8'#'.1/#
.-#1,36#>'3#&%?+3#?3+.@#/3:/3,32&,#,.93#A%&%#?%,3A#.2#&'*,#:+%26##BCD#
###=#
'.1/,#
.-#
*2&3/23&#

####;#
#####>.&%+##
$.2&'+;#!.,&#

#####E# #!" #
#####FG# #HIF64G#

#####GE# #HIC6GE#

#####$%# #H5J64I#

#
%D#K*2A#%#-./91+%#-./#&'3#/3+%&*.2,'*:#*2#&'3#-./9#;L9=M?#

m =
69.20 ! 61.52

20 !12
= 0.96

y = 0.96x + b

61.52 = 0.96(12)+ b

b = 61.52 ! 0.96(12) = 50

y = 0.96x + 50

#

#
?D#K*2A#&'3#;N*2&3/83:&#%2A#3=:+%*2#@'%&#*&#/3:/3,32&,#*2#@./A,#
&'(#) *+,-(./(0-#+1#!"#2,3#-'+1#+1#-'(#45,-'6)#7+8(3#0.+/(#57#9!"#/'2.:(3; #
#
8D#(&%&3#&'3#O%+13#.-#&'3#,+.:3#%2A#3=:+%*2#@'%&#*&#/3:/3,32&,P#*2#@./A,#
&'(#1650(#+1#9";<%='5>.?#@'+/'#+1#-'(#'5>.6)#/'2.:(#75.#>1+,:#-'(#+,-(.,(- #
#
AD#K*2A#&'3#9*,,*2<#O%+13,#*2#&'3#8'%/&#:/.O*A3A#B,'.@#@./)*2<#?3+.@D#
#
AB;!%C";<%8#D!"#

8C#
84.56 ! 50
0.96

= 36 #

#
#
#
#
3D#7#/*O%+#8.9:%2;#8'%/<3,#%#-33#.-#HJE#:3/#9.2&'#:+1,#%#-33#.-#HF6GF#:3/#'.1/#.-#
*2&3/23&#1,36##Q3&3/9*23#&'3#9%=*919#219?3/#.-#'.1/,#.-#9.2&'+;#*2&3/23&#1,3#-./#
@'*8'#&'3#/*O%+#8.9:%2;#*,#8'3%:3/6#
#
#
#
#
#
#
#
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56##7%8)#*,#8.2,*93/*2:#;1<*2:#%#8.=>%2<#&'%&#'%,#%2#*28.=3#&.#+*%;*+*&<#/%&*.#.-#?"@6##
A'3#+*%;*+*&*3,#%/3#>/39*8&39#&.#*28/3%,3#;<#BCCDDD#&'*,#<3%/6##E3#F*++#.2+<#;1<#&'3#
8.=>%2<#*-#&'3#*28.=3#9.1;+3,G#%,#&'*,#F*++#*=>/.H3#&'3#*28.=3#&.#+*%;*+*&<#/%&*.#&.#
;38.=3#I"C6#J*29#&'3#./*:*2%+#*28.=3#.-#&'3#8.=>%2<#/3K1*/39#-./#7%8)#&.#%:/33#&.#
;1<#&'3#8.=>%2<6# # # # # # # # # LIM#
Let  the original income:liabity = 7x : 4x

In the new situation, Jack needs the income to double, so it is 14x

The liabilities increase by $22000 and are now 4x + 22000

14x
4x + 22000

=
5
2

28x = 5(4x + 22000)

28x = 20x +110000

8x = 110,000

x = 13750

Original Income =7x = 7(13750) = $96,250

Check :  New income=14x = 192500

             New liabilities= 4x + 22000= 4(13750) + 22000= 77000

New Ratio =
192500
77000

= 2.5=
5
2

#

#
ND6##E.,,3*2#*2H3,&,#BCDDD#*2#,&.8),#-./#%#>3/*.9#.-#@#<3%/,6##E*,#%H3/%:3#/%&3#.-#
/3&1/2#F%,#4O#>3/#<3%/#L8.=>.12939#%221%++<M6##E3#>+%2239#&.#'%H3#9.1;+39#'*,#
=.23<#*2#P#<3%/,#*2#./93/#&.#;1<#%#=1,*8#,<,&3=G#,.#'3#=.H3,#&'3#=.23<#
%881=1+%&39#&'1,#-%/G#*2&.#%#9*--3/32&#*2H3,&=32&6##
#
%M#J*29#&'3#%221%+#/%&3#.-#/3&1/2#'3#2339,#&.#:3&#-./#&'3#/3=%*2*2:#<3%/,#*2#./93/#&.#
/3%8'#'*,#:.%+6## # # # # # # # # #LQM#

1  first four years

A = 2000(1+ 0.06)4
= 2524.95

2  next four years

4000=2524.95(1+ i)4

4000

2524.95
= (1+ i)4

1+ i =
4000

2524.95

!
"#

$
%&

1/4

i =
4000

2524.95

!
"#

$
%&

1/4

'1

i = 12.19%

#

#
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56#(177.,3#&'3#/%&3#.-#*2-+%&*.28#9'*:'#%;3/%<3=#>?#73/#%221@#-./#&'3#32&*/3#73/*.=8#
*2:/3%,3=#&'3#7/*:3#.-#&'3#@1,*:#,A,&3@#5A#>?#73/#%221@8#/*<'&#-/.@#&'3#53<*22*2<B#
C.9#@1:'#+.2<3/#9.1+=#'3#233=#&.#9%*&#*2#./=3/#&.#51A#&'3#@1,*:#,A,&3@8#%,,1@*2<#
'3#<3&,#&'3#,%@3#/%&3#.-#/3&1/2#%,#A.1#-.12=#*2#7%/&#%6#-./#&'3#3D&/%#A3%/,B##########EF6# ######################
In order to take inflation into account, if we let n be the total number of years after the first 4 years

then inflation has to be taken into account for 4 years and then another n years.

This means the music system will now cost 4000(1.02)n+4

4000(1.02)4(1.02)n
= 2524.95(1.1219)n

4000(1.02)4

2524.95
=

1.1219n

1.02n

4000(1.02)4

2524.95
=

1.1219
1.02

!
"#

$
%&

n

Solving for the exponent,

n =

log
4000(1.02)4

2524.95
!

"#
$

%&

log
1.1219
1.02

!
"#

$
%&

= 5.663

Since this includes the 4 years after the first 4 years, then it will take him 1.663 years longer.

(However, if we assume interest is only paid annually, it would be acceptable to say that it takes

2years longer). Since we don't know what kind of investment it is, both answers were marked corrrect.

#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#


