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

!"#$%&'()*
Choice A 34!5677859:!$;<97=593>?!@ !A76B!<69C!43D84!6A!9C8!?3E8>!8F;=936>!G38HD4!
p 3 2+ = :!$;<97=593>?!" !A76B!<69C!43D84!6A!9C34!8F;=936>!G38HD4!p I=- :

Choice B 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice C 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice D 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:

!"#$%&'()+
Choice D 34!5677859:!%>!=JJ76J73=98!B6D8H!4C6;HD!A6HH6K!9C8!978>D!6A!9C8!D=9=!
J63>94!=>D!4C6;HD!C=E8!D=9=!J63>94!<69C!=<6E8!=>D!<8H6K!9C8!B6D8H:!&C8!
45=9987JH69!4C6K4!9C=9!9C8!D=9=!J63>94!C=E8!=>!3>578=43>?!978>D!9C=9!34!5;7E8D:!
&C878A678L!=>!=JJ76J73=98!B6D8H!4C6;HD!<8!=>!3>578=43>?!5;7E8!K39C!D=9=!J63>94!
<69C!=<6E8!=>D!<8H6K!9C8!B6D8H:!2A!9C8!?3E8>!5C63584L!6>HG!9C8!B6D8H!3>!5C6358!M!
34!=>!3>578=43>?!5;7E8!K39C!D=9=!J63>94!<69C!=<6E8!=>D!<8H6K!9C8!B6D8H:

Choice A 34!3>5677859:!$3>58!9C8!978>D!6A!9C8!D=9=!J63>94!34>N9!H3>8=7L!=!H3>8!34>N9!9C8!
B649!=JJ76J73=98!B6D8H!A67!9C8!D=9=:!Choice B 34!3>5677859:!$3>58!9C8!978>D!6A!9C8!
D=9=!J63>94!34!3>578=43>?!=>D!34>N9!H3>8=7L!=!D8578=43>?!H3>8!34>N9!9C8!B649!
=JJ76J73=98!B6D8H!A67!9C8!D=9=:!Choice C 34!3>5677859:!%HH!9C8!D=9=!J63>94!=78!<8H6K!
9C8!B6D8H!4C6K>!3>!9C34!?7=JC:

!"#$%&'(),
Choice D 34!5677859:!%DD3>?!53 !96!8=5C!43D8!6A!9C8!?3E8>!8F;=936>!G38HD4!k 144

2= :!
&=O3>?!9C8!4F;=78!7669!6A!8=5C!43D8!6A!9C34!8F;=936>!G38HD4!k 12!= :!&C878A678L!9C8!
J64393E8!46H;936>!96!9C8!?3E8>!8F;=936>!34!12:

Choice A 34!3>5677859:!&C34!34!9C8!J64393E8!46H;936>!96!9C8!8F;=936>!
,k 53 20 683

2- = L!>69!k 53 91
2- = :!Choice B 34!3>5677859:!&C34!34!9C8!J64393E8!

46H;936>!96!9C8!8F;=936>! ,k 53 5 131
2- = L!>69!k 53 91

2- = :!Choice C 34!3>5677859:!
&C34!34!9C8!J64393E8!46H;936>!96!9C8!8F;=936>! ,k 53 1 391

2- = L!>69!k 53 91
2- = :



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

"P $%&!'(%)&*)+!&+$&!,-!%.$/+(!+0'1%.%&*2.$

!"#$%&'()-
Choice D 34!5677859:!*9N4!?3E8>!9C=9!D;73>?!=!J67936>!6A!=!AH3?C9L!=!4B=HH!=37JH=>8N4!
57;343>?!4J88D!E=738D!<89K88>!150 !B3H84!J87!C6;7!=>D!170 !B3H84!J87!C6;7:!*9N4!
=H46!?3E8>!9C=9!! !78J7848>94!9C8!57;343>?!4J88DL!3>!B3H84!J87!C6;7L!D;73>?!9C34!
J67936>!6A!9C8!AH3?C9:!*9!A6HH6K4!9C=9!9C8!=37JH=>8N4!57;343>?!4J88DL!3>!B3H84!J87!C6;7L!
K=4!=9!H8=49!150L!KC35C!B8=>4!! 150$ L!=>D!K=4!=9!B649!170L!KC35C!B8=>4!
! 170# :!&C878A678L!9C8!3>8F;=H39G!9C=9!<849!78J7848>94!9C34!439;=936>!34!

!150 170# # :

Choice A 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice B 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice C 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:

!"#$%&'().
Choice A 34!5677859:!*9N4!?3E8>!9C=9!9C8!E=73=<H8!y !78J7848>94!9C8!C83?C9L!3>!B89874L!
6A!9C8!6<Q859!=<6E8!9C8!?76;>D:!&C8!?7=JC!4C6K4!9C=9!9C8!C83?C9!6A!9C8!6<Q859!
K=4!3>578=43>?!A76B! " R= !96! " S= L!=>D!D8578=43>?!A76B! " S= !96! " #= :!&C878A678L!
9C8!C83?C9!6A!9C8!6<Q859!K=4!3>578=43>?!A67!9C8!8>9378!3>987E=H!6A!93B8!A76B! " R= !96!
" S= :

Choice B 34!3>5677859:!&C8!C83?C9!6A!9C8!6<Q859!K=4>N9!3>578=43>?!A67!9C34!8>9378!
3>987E=H!6A!93B8L!=4!39!K=4!D8578=43>?!A76B! " S= !96! " #= :!Choice C 34!3>5677859:!
&C8!C83?C9!6A!9C8!6<Q859!K=4!D8578=43>?L!>69!3>578=43>?L!A67!9C34!8>9378!3>987E=H!6A!
93B8:!Choice D 34!3>5677859:!&C8!C83?C9!6A!9C8!6<Q859!K=4!D8578=43>?L!>69!
3>578=43>?L!A67!9C34!8>9378!3>987E=H!6A!93B8:

!"#$%&'()/
&C8!5677859!=>4K87!34!31:!*9N4!?3E8>!9C=9!I!G=7D!34!8F;=H!96!36 !3>5C84:!&C878A678L!

,1 116 !3>5C84!34!8F;3E=H8>9!96! ,  1 116 inches
36

1

inches

yard` cj mL!67!31!G=7D4:

!"#$%&'()0
&C8!5677859!=>4K87!34!II. It’s given that the function f x x14 4= +^ h !78J7848>94!9C8!
969=H!5649L!3>!D6HH=74L!6A!=998>D3>?!=>!=75=D8!KC8>! " !?=B84!=78!JH=G8D:!
$;<4939;93>?!58  for f x^ h !3>!9C8!?3E8>!8F;=936>!G38HD4! "58 14 4= + :!$;<97=593>?!14

A76B!8=5C!43D8!6A!9C34!8F;=936>!G38HD4! "## #= :!M3E3D3>?!8=5C!43D8!6A!9C34!8F;=936>!
<G!# !G38HD4! "II= :!&C878A678L!II!?=B84!5=>!<8!JH=G8D!A67!=!969=H!5649!6A!$58:

!"#$%&'()1
Choice D 34!5677859:!*9N4!?3E8>!9C=9!KC8>! " R= L!f x 30=^ h :!$;<4939;93>?!R !A67! " !=>D!
30 !A67!f x^ h  in the given function yields #30 0= + L!67! #30= :!&C878A678L!9C8!E=H;8!
6A!# !34!30:

Choice A 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice B 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice C 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:



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

"- $%&!'(%)&*)+!&+$&!,-!%.$/+(!+0'1%.%&*2.$

!"#$%&'()2
Choice B 34!5677859:!&C8!A;>5936>!$ !?3E84!9C8!8493B=98D!>;B<87!6A!B=73>8!
B=BB=H4!3>!=!5879=3>!=78=L!KC878!t !34!9C8!>;B<87!6A!G8=74!43>58!=!49;DG!<8?=>:!
$3>58!9C8!E=H;8!6A!$ R^ h  is the value of P t^ h !KC8>!t R= L!39!A6HH6K4!9C=9! ,$ 0 1 800=^ h
means that the value of P t^ h !34! ,1 800 !KC8>!t R= :!$3>58!t !34!9C8!>;B<87!6A!G8=74!
43>58!9C8!49;DG!<8?=>L!39!A6HH6K4!9C=9!t R= !34!R !G8=74!43>58!9C8!49;DG!<8?=>L!67!
KC8>!9C8!49;DG!<8?=>:!&C878A678L!9C8!<849!3>987J789=936>!6A! ,$ 0 1 800=^ h !3>!9C34!
56>98T9!34!9C8!8493B=98D!>;B<87!6A!B=73>8!B=BB=H4!3>!9C8!=78=!K=4! ,1 800 !KC8>!
9C8!49;DG!<8?=>:

Choice A 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice C 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice D 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:

!"#$%&'()*3
Choice B 34!5677859:!*9N4!?3E8>!9C=9!9C8!4C6JN4!3>E8>967G!49=794!K39C! ,4 500 !J=J87!
5;J4!=>D!9C=9!9C8!B=>=?87!8493B=984!9C=9!70 !6A!9C848!J=J87!5;J4!=78!;48D!8=5C!
D=G:!189! " !78J7848>9!9C8!>;B<87!6A!D=G4!3>!KC35C!9C8!8493B=98D!4;JJHG!6A!J=J87!
5;J4!K3HH!78=5C! ,1 700:!&C8!8F;=936>! , ,"4 500 70 1 700- = !78J7848>94!9C34!439;=936>:!
$;<97=593>?! ,4 500 !A76B!<69C!43D84!6A!9C34!8F;=936>!G38HD4! ,"70 2 800- =- :!
M3E3D3>?!<69C!43D84!6A!9C34!8F;=936>!<G! 70- !G38HD4! " 40= :!&C878A678L!<=48D!6>!
9C34!8493B=98L!9C8!4;JJHG!6A!J=J87!5;J4!K3HH!78=5C! ,1 700 !3>!40 !D=G4:

Choice A 34!3>5677859:!%A987!20 !D=G4L!9C8!8493B=98D!4;JJHG!6A!J=J87!5;J4!K6;HD!<8!
,4 500 70 20- ^ hL!67! ,3 100 !5;J4L!>69! ,1 700 !5;J4:!Choice C 34!3>5677859:!%A987!60

D=G4L!9C8!8493B=98D!4;JJHG!6A!J=J87!5;J4!K6;HD!<8! ,4 500 70 60- ^ hL!67!300 !5;J4L!
>69! ,1 700 !5;J4:!Choice D 34!3>5677859:!%A987!80 !D=G4L!9C8!8493B=98D!4;JJHG!6A!
J=J87!5;J4!K6;HD!<8! ,4 500 70 80- ^ hL!67! ,1 100- !5;J4L!KC35C!34>N9!J6443<H8:

!"#$%&'()**
Choice A 34!5677859:!*>!8=5C!5C6358L!9C8!E=H;84!6A! " !=78!SL!#L!=>D!-:!$;<4939;93>?!
9C8!A3749!E=H;8!6A! " L!SL!A67! " !3>!9C8!?3E8>!3>8F;=H39G!G38HD4!y 4 2 82 +^ h , or  y 162 :!
&C878A678L!KC8>! " S= L!9C8!567784J6>D3>?!E=H;8!6A!y !B;49!<8!?78=987!9C=>!16:!2A!
9C8!?3E8>!5C63584L!6>HG!5C6358!%!34!=!9=<H8!KC878!9C8!E=H;8!6A!y !567784J6>D3>?!96!
" S= !34!?78=987!9C=>!16:!&6!56>A37B!9C=9!9C8!69C87!E=H;84!6A! " !3>!9C34!9=<H8!=>D!
9C837!567784J6>D3>?!E=H;84!6A!y !=78!=H46!46H;936>4!96!9C8!?3E8>!3>8F;=H39GL!9C8!
E=H;84!6A! " !=>D!y !3>!9C8!9=<H8!5=>!<8!4;<4939;98D!A67! " !=>D!y !3>!9C8!?3E8>!
3>8F;=H39G:!$;<4939;93>?!# !A67! " !=>D!30 !A67!y !3>!9C8!?3E8>!3>8F;=H39G!G38HD4!
30 4 4 82 +^ h , or 30 242 L!KC35C!34!97;8:!$;<4939;93>?!- !A67! " !=>D!41!A67!y !3>!9C8!
given inequality yields 41 4 6 82 +^ h , or 41 322 L!KC35C!34!97;8:!*9!A6HH6K4!9C=9!A67!
5C6358!%L!=HH!9C8!E=H;84!6A! " !=>D!9C837!567784J6>D3>?!E=H;84!6A!y !=78!46H;936>4!96!
9C8!?3E8>!3>8F;=H39G:

Choice B 34!3>5677859:!$;<4939;93>?!S !A67! " !=>D!@ !A67!y !3>!9C8!?3E8>!3>8F;=H39G!
yields 8 4 2 82 +^ h , or 8 162 L!KC35C!34!A=H48:!Choice C 34!3>5677859:!$;<4939;93>?!S
A67! " !=>D!13 !A67!y !3>!9C8!?3E8>!3>8F;=H39G!G38HD4!13 4 2 82 +^ h , or 13 162 L!KC35C!34!
A=H48:!Choice D 34!3>5677859:!$;<4939;93>?!S !A67! " !=>D!13 !A67!y !3>!9C8!?3E8>!
inequality yields 13 4 2 82 +^ h , or 13 162 L!KC35C!34!A=H48:
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"U $%&!'(%)&*)+!&+$&!,-!%.$/+(!+0'1%.%&*2.$

!"#$%&'()*+
Choice B 34!5677859:!&C8!8TJ784436>! " 11

2 2+^ h !5=>!<8!K73998>!=4!
" "11 11

2 2+ +^ ^h hL!KC35C!34!8F;3E=H8>9!96! 11" " "11 11
2 2 2+ + +^ ^h h :!M34973<;93>?! "S

=>D!II to  " 11
2+^ h !G38HD4! " " "11 11 121

4 2 2+ + + , or " "22 121
4 2+ + :!&C8!

8TJ784436>! " "P P- +^ ^h h !34!8F;3E=H8>9!96! P" " "P P- + -^ ^h h :!M34973<;93>?! " !=>D!P
to  " P-^ h !G38HD4! " " "5 5 25

2- + - L!67! " 25
2- . Therefore, the expression 

" " "11 5 5
2 2+ + - +^ ^ ^h h h !34!8F;3E=H8>9!96! " " "22 121 25

4 2 2+ + + -^ ^h h L!67!
" " "22 121 25

4 2 2+ + + - :!)6B<3>3>?!H3O8!987B4!3>!9C34!8TJ784436>!G38HD4!
" "23 96

4 2+ + :

Choice A 34!3>5677859:!+F;3E=H8>9!8TJ784436>4!B;49!<8!8F;3E=H8>9!A67!=>G!E=H;8!6A!
" :!$;<4939;93>?!R !A67! " !3>!9C34!8TJ784436>!G38HD4! 14- L!KC878=4!4;<4939;93>?!R !A67!
" !3>!9C8!?3E8>!8TJ784436>!G38HD4!96:!Choice C 34!3>5677859:!+F;3E=H8>9!8TJ784436>4!
B;49!<8!8F;3E=H8>9!A67!=>G!E=H;8!6A! " :!$;<4939;93>?!R !A67! " !3>!9C34!8TJ784436>!
G38HD4!121L!KC878=4!4;<4939;93>?!R !A67! " !3>!9C8!?3E8>!8TJ784436>!G38HD4!96:!
Choice D 34!3>5677859:!+F;3E=H8>9!8TJ784436>4!B;49!<8!8F;3E=H8>9!A67!=>G!E=H;8!6A!
" :!$;<4939;93>?!R !A67! " !3>!9C34!8TJ784436>!G38HD4!146L!KC878=4!4;<4939;93>?!R !A67! "
3>!9C8!?3E8>!8TJ784436>!G38HD4!96:

!"#$%&'()*,
&C8!5677859!=>4K87!34!

2

1 :!&C8!E=H;8!6A!% S^ h  is the value of h x^ h !KC8>! " S= :!
$;<4939;93>?!S !A67! " !3>!9C8!?3E8>!8F;=936>!G38HD4!% 2

5 2 6

8=
+

^ ^h h L!KC35C!34!8F;3E=H8>9!
96!% 2

16

8=^ h L!67!% 2
2

1=^ h :!&C878A678L!9C8!E=H;8!6A!% S^ h !34!
2

1 :!.698!9C=9!IVS!=>D!:P!=78!
8T=BJH84!6A!K=G4!96!8>987!=!5677859!=>4K87:

!"#$%&'()*-
&C8!5677859!=>4K87!34!

2

15 :!&C8!=78=L!AL!6A!=!973=>?H8!34!?3E8>!<G!9C8!A67B;H=!
A bh

2

1= L!KC878!# !34!9C8!H8>?9C!6A!9C8!<=48!6A!9C8!973=>?H8!=>D!% !34!9C8!C83?C9!6A!
9C8!973=>?H8:!*>!9C8!73?C9!973=>?H8!4C6K>L!9C8!H8>?9C!6A!9C8!<=48!6A!9C8!973=>?H8!34!
P  inches, and the height is " !3>5C84:!*9!A6HH6K4!9C=9!# P= !=>D!% "= :!$;<4939;93>?!P
A67!# !=>D!" !A67!% !3>!9C8!A67B;H=!A bh

2

1= !G38HD4!A 5 3
2

1= ^ ^h hL!KC35C!34!8F;3E=H8>9!96!
A 15

2

1= ^ hL!67!A
2

15= :!&C878A678L!9C8!=78=!6A!9C8!973=>?H8L!3>!4F;=78!3>5C84L!34!
2

15 :!
.698!9C=9!IPVS!=>D!U:P!=78!8T=BJH84!6A!K=G4!96!8>987!=!5677859!=>4K87:

!"#$%&'()*.
Choice B 34!5677859:!*9N4!?3E8>!9C=9!9C8!?7=JC!B6D8H4!9C8!>;B<87!6A!=593E8!J76Q8594!
=!56BJ=>G!K=4!K67O3>?!6>! " !B6>9C4!=A987!9C8!8>D!6A!.6E8B<87!2012:!&C878A678L!
9C8!E=H;8!6A! " !9C=9!567784J6>D4!96!9C8!8>D!6A!.6E8B<87!2012 !34!R:!&C8!J63>9!=9!
KC35C! " R= !34!9C8!yW3>98758J9!6A!9C8!?7=JC:!*9!A6HH6K4!9C=9!9C8!yW3>98758J9!6A!9C8!
?7=JC!4C6K>!34!9C8!J63>9! ,0 5^ h:!&C878A678L!=5567D3>?!96!9C8!B6D8HL!9C8!J78D3598D!
>;B<87!6A!=593E8!J76Q8594!9C8!56BJ=>G!K=4!K67O3>?!6>!=9!9C8!8>D!6A!.6E8B<87!
2012 !34!P:



!"#$"%!&'($')*+"%"#,-%! n !"#$%&!'()*+&,
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Choice A 34!3>5677859:!&C34!34!9C8!E=H;8!6A! " !9C=9!567784J6>D4!96!9C8!8>D!6A!
.6E8B<87!2012L!>69!9C8!J78D3598D!>;B<87!6A!=593E8!J76Q8594!9C8!56BJ=>G!K=4!
K67O3>?!6>!=9!9C8!8>D!6A!.6E8B<87!2012:!Choice C 34!3>5677859:!&C34!34!9C8!
J78D3598D!>;B<87!6A!=593E8!J76Q8594!9C8!56BJ=>G!K=4!K67O3>?!6>!S !B6>9C4!=A987!
9C8!8>D!6A!.6E8B<87!2012:!Choice D 34!3>5677859:!&C34!34!9C8!J78D3598D!>;B<87!6A!
=593E8!J76Q8594!9C8!56BJ=>G!K=4!K67O3>?!6>!# !B6>9C4!=A987!9C8!8>D!6A!.6E8B<87!
2012:

!"#$%&'()*/
Choice C 34!5677859:!*9N4!?3E8>!9C=9!9C8!78H=936>4C3J!<89K88>! " !=>D!y !34!H3>8=7:!%>!
8F;=936>!78J7848>93>?!=!H3>8=7!78H=936>4C3J!5=>!<8!K73998>!3>!9C8!A67B!y mx b= + L!
KC878!m !34!9C8!4H6J8!=>D!# !34!9C8!yW5667D3>=98!6A!9C8!yW3>98758J9!6A!9C8!?7=JC!6A!
9C8!78H=936>4C3J!3>!9C8!xyWJH=>8:!*9N4!?3E8>!9C=9!A67!8E87G!3>578=48!3>!9C8!E=H;8!6A! "
<G!IL!9C8!E=H;8!6A!y !3>578=484!<G!@:!&C8!4H6J8!6A!=!H3>8!5=>!<8!8TJ78448D!=4!9C8!
5C=>?8!3>!y !6E87!9C8!5C=>?8!3>! " :!&C;4L!9C8!4H6J8L!mL!6A!9C8!H3>8!78J7848>93>?!9C34!
78H=936>4C3J!5=>!<8!8TJ78448D!=4!

1

8 L!67!@:!$;<4939;93>?!@ !A67!m !3>!9C8!8F;=936>!
y mx b= + !G38HD4!y x b@= + :!*9N4!=H46!?3E8>!9C=9!KC8>!9C8!E=H;8!6A! " !34!SL!9C8!E=H;8!
6A!y !34!18:!$;<4939;93>?!S !A67! " !=>D!18 !A67!y !3>!9C8!8F;=936>!y x b@= + !G38HD4!

#18 8 2= +^ h L!67! #18 16= + :!$;<97=593>?!16 !A76B!8=5C!43D8!6A!9C34!8F;=936>!
G38HD4! #S= :!$;<4939;93>?!S !A67!# !3>!9C8!8F;=936>!y x b@= + !G38HD4!y x8 2= + :!
&C878A678L!9C8!8F;=936>!y x8 2= + !78J7848>94!9C34!78H=936>4C3J:

Choice A 34!3>5677859:!&C34!8F;=936>!78J7848>94!=!78H=936>4C3J!KC878!A67!8E87G!
3>578=48!3>!9C8!E=H;8!6A! " !<G!IL!9C8!E=H;8!6A!y !3>578=484!<G!SL!>69!@L!=>D!KC8>!9C8!
E=H;8!6A! " !34!SL!9C8!E=H;8!6A!y !34!SSL!>69!18:!Choice B 34!3>5677859:!&C34!8F;=936>!
78J7848>94!=!78H=936>4C3J!KC878!A67!8E87G!3>578=48!3>!9C8!E=H;8!6A! " !<G!IL!9C8!E=H;8!
6A!y !3>578=484!<G!SL!>69!@L!=>D!KC8>!9C8!E=H;8!6A! " !34!SL!9C8!E=H;8!6A!y !34!12L!>69!
18:!Choice D 34!3>5677859:!&C34!8F;=936>!78J7848>94!=!78H=936>4C3J!KC878!A67!8E87G!
3>578=48!3>!9C8!E=H;8!6A! " !<G!IL!9C8!E=H;8!6A!y !3>578=484!<G!"L!>69!@L!=>D!KC8>!9C8!
E=H;8!6A! " !34!SL!9C8!E=H;8!6A!y !34!32L!>69!18:

!"#$%&'()*0
Choice D 34!5677859:!*9N4!?3E8>!9C=9!9C8!E=H;84!6A!$L!N L!=>D!& !=78!J64393E8:!
&C878A678L!D3E3D3>?!8=5C!43D8!6A!9C8!?3E8>!8F;=936>!<G!N !G38HD4! C19N

P= - :!
$;<97=593>?!19 !A76B!8=5C!43D8!6A!9C34!8F;=936>!G38HD4! C19N

P- =- :!M3E3D3>?!8=5C!
43D8!6A!9C34!8F;=936>!<G! I- !G38HD4! C19 N

P- = , or C 19 N
P= - :

Choice A 34!3>5677859:!&C34!8F;=936>!34!8F;3E=H8>9!96!P NC 19= - L!>69!
P N C19= -^ h:!Choice B 34!3>5677859:!&C34!8F;=936>!34!8F;3E=H8>9!96!P NC19= - L!
>69!P N C19= -^ h:!Choice C 34!3>5677859:!&C34!8F;=936>!34!8F;3E=H8>9!96!
P N C 19= -^ hL!>69!P N C19= -^ h:



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

"X $%&!'(%)&*)+!&+$&!,-!%.$/+(!+0'1%.%&*2.$

!"#$%&'()*1
Choice D 34!5677859:!%DD3>?!40 !96!<69C!43D84!6A!9C8!?3E8>!8F;=936>!G38HD4!
' '12 40

2+ = :!&6!56BJH898!9C8!4F;=78L!=DD3>?!
2

2

12b l L!67!62L!96!<69C!43D84!6A!9C34!

8F;=936>!G38HD4!' '12 6 40 6
2 2 2+ + = + L!67! ' 6 76

2+ =^ h :!&=O3>?!9C8!4F;=78!7669!6A!
<69C!43D84!6A!9C34!8F;=936>!G38HD4!' 6 76!+ = L!67!' 6 2 19!+ = :!$;<97=593>?!
- !A76B!<69C!43D84!6A!9C34!8F;=936>!G38HD4!' 6 2 19!=- :!&C878A678L!9C8!46H;936>4!
96!9C8!?3E8>!8F;=936>!=78! 6 2 19- + !=>D! 6 2 19- - :!2A!9C848!9K6!46H;936>4L!
6>HG! 6 2 19- + !34!?3E8>!=4!=!5C6358:

Choice A 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice B 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice C 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:

!"#$%&'()*2
Choice D 34!5677859:!*A!=!D=9=!489!56>9=3>4!=>!6DD!>;B<87!6A!D=9=!E=H;84L!9C8!
B8D3=>!34!78J7848>98D!<G!9C8!B3DDH8!D=9=!E=H;8!3>!9C8!H349!KC8>!9C8!D=9=!E=H;84!=78!
H3498D!3>!=458>D3>?!67!D8458>D3>?!67D87:!$3>58!9C8!>;B<874!6A!8BJH6G884!=78!
?3E8>!=4!7=>?84!6A!E=H;84!7=9C87!9C=>!4J853A35!E=H;84L!39N4!6>HG!J6443<H8!96!
D8987B3>8!9C8!7=>?8!3>!KC35C!9C8!B8D3=>!A=HH4L!7=9C87!9C=>!9C8!8T=59!B8D3=>:!$3>58!
9C878!=78!17 !7849=;7=>94!3>5H;D8D!3>!9C8!D=9=!489!=>D!9C8!>;B<874!6A!8BJH6G884!
=78!H3498D!3>!=458>D3>?!67D87L!39!A6HH6K4!9C=9!9C8!B8D3=>!>;B<87!6A!8BJH6G884!K3HH!
<8!78J7848>98D!<G!9C8!>3>9C!7849=;7=>9!3>!9C8!H349:!$3>58!9C8!A3749!S !7849=;7=>94!
8=5C!C=E8!S !96!U !8BJH6G884L!>;B<874!6A!8BJH6G884!3>!9C8!S !96!U !7=>?8!K6;HD!<8!
78J7848>98D!<G!9C8!A3749!=>D!4856>D!7849=;7=>94!3>!9C8!H349:!&C8!>8T9!# !7849=;7=>94!
8=5C!C=E8!@ !96!13 !8BJH6G884:!&C878A678L!>;B<874!6A!8BJH6G884!3>!9C8!@ !96!13

7=>?8!K3HH!<8!78J7848>98D!<G!9C8!9C37D!9C76;?C!43T9C!7849=;7=>94!3>!9C8!H349:!&C8!
>8T9!S !7849=;7=>94!8=5C!C=E8!14 !96!19 !8BJH6G884:!&C878A678L!>;B<874!6A!
8BJH6G884!3>!9C8!14 !96!19 !7=>?8!K3HH!<8!78J7848>98D!<G!9C8!48E8>9C!=>D!83?C9C!
7849=;7=>94!3>!9C8!H349:!$3>58!9C8!>8T9!U !7849=;7=>94!8=5C!C=E8!20 !96!25

8BJH6G884L!>;B<874!6A!8BJH6G884!3>!9C8!20 !96!25 !7=>?8!K3HH!<8!78J7848>98D!<G!
9C8!>3>9C!9C76;?C!A3A988>9C!7849=;7=>94!3>!9C8!H349:!&C34!B8=>4!9C=9!9C8!>3>9C!
7849=;7=>9!3>!9C8!H349L!KC35C!C=4!9C8!B8D3=>!>;B<87!6A!8BJH6G884!A67!9C8!
7849=;7=>94!3>!9C34!96K>L!C=4!=!>;B<87!6A!8BJH6G884!3>!9C8!20 !96!25 !7=>?8:!2A!9C8!
?3E8>!5C63584L!9C8!6>HG!>;B<87!6A!8BJH6G884!3>!9C8!20 !96!25 !7=>?8!34!21:

Choice A 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice B 34!3>5677859:!&C34!34!9C8!J643936>!6A!9C8!B8D3=>!3>!9C8!H349L!>69!9C8!E=H;8!6A!
9C8!B8D3=>:!Choice C 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!
877674:



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

#R $%&!'(%)&*)+!&+$&!,-!%.$/+(!+0'1%.%&*2.$

!"#$%&'()+3
&C8!5677859!=>4K87!34!

5

189 :!%!yW3>98758J9!6A!=!?7=JC!3>!9C8!xyWJH=>8!34!=!J63>9!KC878!
9C8!?7=JC!3>98748594!9C8!yW=T34L!KC35C!34!=!J63>9!K39C!=>!"W5667D3>=98!6A!R:!
$;<4939;93>?!R !A67! " !3>!9C8!?3E8>!8F;=936>!G38HD4! 21

y
7

3 0

9

5=- +^ h L!67!0 21
y

9

5=- + :!
$;<97=593>?!21!A76B!<69C!43D84!6A!9C34!8F;=936>!G38HD4! 21

y
9

5- =- :!Y;H93JHG3>?!
<69C!43D84!6A!9C34!8F;=936>!<G! X- !G38HD4! y189 5= :!M3E3D3>?!<69C!43D84!6A!9C34!
8F;=936>!<G!P !G38HD4! y

5

189= :!&C878A678L!9C8!yW5667D3>=98!6A!9C8!yW3>98758J9!6A!9C8!
?7=JC!6A!9C8!?3E8>!8F;=936>!3>!9C8!xyWJH=>8!34!

5

189 :!.698!9C=9!I@XVP!=>D!"U:@!=78!
8T=BJH84!6A!K=G4!96!8>987!=!5677859!=>4K87:

!"#$%&'()+*
&C8!5677859!=>4K87!34! 24- :!$3>58!9C8!?7=JC!J=4484!9C76;?C!9C8!J63>9! ,0 6-^ hL!39!
A6HH6K4!9C=9!KC8>!9C8!E=H;8!6A! " !34!RL!9C8!E=H;8!6A!y !34! -- :!$;<4939;93>?!R !A67! "
=>D! -- !A67!y !3>!9C8!?3E8>!8F;=936>!G38HD4! b c6 2 0 0

2- = + +^ ^h h , or (-- = :!
&C878A678L!9C8!E=H;8!6A!( !34! -- :!$;<4939;93>?! -- !A67!( !3>!9C8!?3E8>!8F;=936>!G38HD4!
y x bx2 6

2= + - . Since the graph passes through the point  ,1 8- -^ hL!39!A6HH6K4!
9C=9!KC8>!9C8!E=H;8!6A! " !34! I- L!9C8!E=H;8!6A!y !34! @- :!$;<4939;93>?! I- !A67! " !=>D!
@- !A67!y  in the equation y x bx2 6

2= + - !G38HD4! #8 2 1 1 6
2- = - + - -^ ^h h , or 

#8 2 6- = - - L!KC35C!34!8F;3E=H8>9!96! #8 4- =- - :!%DD3>?!# !96!8=5C!43D8!6A!9C34!
8F;=936>!G38HD4! ##- =- :!M3E3D3>?!8=5C!43D8!6A!9C34!8F;=936>!<G! I- !G38HD4! ##= :!
$3>58!9C8!E=H;8!6A!# !34!# !=>D!9C8!E=H;8!6A!( !34! -- , it follows that the value of bc  is 

4 6-^ ^h hL!67! 24- :

%H987>=98!=JJ76=5CZ!&C8!?3E8>!8F;=936>!78J7848>94!=!J=7=<6H=!3>!9C8!xyWJH=>8!K39C!
=!E8798T!=9! ,1 8- -^ h. Therefore, the given equation, y x bx cS S= + + L!KC35C!34!
K73998>!3>!49=>D=7D!A67BL!5=>!<8!K73998>!3>!E8798T!A67BL!y a x h kS= - +^ h L!KC878!
Lh k^ h !34!9C8!E8798T!6A!9C8!J=7=<6H=!=>D!a !34!9C8!E=H;8!6A!9C8!568AA3538>9!6>!9C8! "S

term when the equation is written in standard form. It follows that a S= :!
$;<4939;93>?!S !A67!aL! I- !A67!%L!=>D! @- !A67!k !3>!9C34!8F;=936>!G38HD4!
y x2 1 8

2= - - + -^ ^ ^hh hL!67!y x2 1 8
2= + -^ h :!$F;=73>?!9C8!<3>6B3=H!6>!9C8!

73?C9WC=>D!43D8!6A!9C34!8F;=936>!G38HD4!y x x2 2 1 8
2= + + -^ h :!Y;H93JHG3>?!8=5C!987B!

3>43D8!9C8!J=78>9C8484!6>!9C8!73?C9WC=>D!43D8!6A!9C34!8F;=936>!<G!S !G38HD4!
y x x2 4 2 8

2= + + - L!KC35C!34!8F;3E=H8>9!96!y x x2 4 6
2= + - :![76B!9C8!?3E8>!

8F;=936>!y x bx cS S= + + L!39!A6HH6K4!9C=9!9C8!E=H;8!6A!# !34!# !=>D!9C8!E=H;8!6A!( !34!
-- :!&C878A678L!9C8!E=H;8!6A!bc !34! 4 6-^ ^h hL!67! 24- :

!"#$%&'()++
Choice D 34!5677859:!*9N4!?3E8>!9C=9!3>!2008  Zinah earned %14 !B678!9C=>!3>!2007:!
189!% !78J7848>9!9C8!=B6;>9!\3>=C!8=7>8D!3>!2007 !=>D!H89! j !78J7848>9!9C8!=B6;>9!
9C=9!\3>=C!8=7>8D!3>!2008:!&C34!439;=936>!5=>!<8!78J7848>98D!<G!9C8!8F;=936>!
j h1

100

14= +b l L!67! .j h1 14= :!*9N4!=H46!?3E8>!9C=9!3>!2009  Zinah earned %4 !B678!

9C=>!3>!2008:!189!k !78J7848>9!9C8!=B6;>9!\3>=C!8=7>8D!3>!2009:!&C34!439;=936>!5=>!
<8!78J7848>98D!<G!9C8!8F;=936>!k j1

100

4= +b l L!67! .k j1 04= :!$;<4939;93>?! . %1 14 !A67!
j !3>!9C8!8F;=936>! .k j1 04= !G38HD4! . .k h1 04 1 14=^ ^h hL!67! .k h1 1856= :!*A!\3>=C!
8=7>8D!y !93B84!=4!B;5C!3>!2009 !=4!3>!2007L!9C8>!9C8!E=H;8!6A!y !34! .1 1856:



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

#I $%&!'(%)&*)+!&+$&!,-!%.$/+(!+0'1%.%&*2.$

Choice A 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice B 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice C 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:

!"#$%&'()+,
Choice A 34!5677859:!%5567D3>?!96!9C8!?7=JCL!9C8!58>987!6A!5375H8!A!C=4!5667D3>=984!

,2 0-^ hL!=>D!9C8!7=D3;4!6A!5375H8!A!34!":!*9N4!?3E8>!9C=9!5375H8!B!34!9C8!784;H9!6A!
4C3A93>?!5375H8!A!D6K>!- !;>394!=>D!3>578=43>?!9C8!7=D3;4!46!9C=9!9C8!7=D3;4!6A!
circle B!34!S !93B84!9C8!7=D3;4!6A!5375H8!A:!*9!A6HH6K4!9C=9!9C8!58>987!6A!5375H8!B!34!
-  units below the center of circle A:!&C8!J63>9!9C=9N4!- !;>394!<8H6K! ,2 0-^ h !C=4!9C8!
4=B8!"W5667D3>=98!=4! ,2 0-^ h !=>D!C=4!=!yW5667D3>=98!9C=9!34!- !H844!9C=>!9C8!
yW5667D3>=98!6A! ,2 0-^ h:!&C878A678L!9C8!5667D3>=984!6A!9C8!58>987!6A!5375H8!B!=78!

,2 0 6- -^ h, or  ,2 6- -^ h:!$3>58!9C8!7=D3;4!6A!5375H8!B!34!S !93B84!9C8!7=D3;4!6A!
circle AL!9C8!7=D3;4!6A!5375H8!B!34! 2 3^ ^h h:!%!5375H8!3>!9C8!xyWJH=>8!5=>!<8!D8A3>8D!
by an equation of the form  x h y k rS S S- + - =^ ^h h L!KC878!9C8!5667D3>=984!
6A!9C8!58>987!6A!9C8!5375H8!=78! Lh k^ h !=>D!9C8!7=D3;4!6A!9C8!5375H8!34!r :!
$;<4939;93>?! S- !A67!%L! -- !A67!k L!=>D! 2 3^ ^h h !A67!r !3>!9C34!8F;=936>!G38HD4!
x y2 6 2 3

2 2 2- - + - - =^ ^ ^ ^ ^̂ ^hh hh h hh L!KC35C!34!8F;3E=H8>9!96!
x y2 6 2 3

2 2 2 2+ + + =^ ^ ^ ^h h h h L!67! x y2 6 4 9
2 2+ + + =^ ^ ^ ^h h h h:!&C878A678L!9C8!

8F;=936>! x y2 6 4 9
2 2+ + + =^ ^ ^ ^h h h h !D8A3>84!5375H8!B:

Choice B 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice C 34!3>5677859:!&C34!8F;=936>!D8A3>84!=!5375H8!9C=9N4!9C8!784;H9!6A!4C3A93>?!
5375H8!A!;JL!>69!D6K>L!<G!- !;>394!=>D!3>578=43>?!9C8!7=D3;4:!Choice D 34!3>5677859!
=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:

!"#$%&'()+-
Choice C 34!5677859:!*>!9C8!973=>?H8!4C6K>L!9C8!B8=4;78!6A!=>?H8!B !34! °30 !=>D!
=>?H8!& !34!=!73?C9!=>?H8L!KC35C!B8=>4!9C=9!39!C=4!=!B8=4;78!6A! °90 :!$3>58!9C8!4;B!
6A!9C8!=>?H84!3>!=!973=>?H8!34!8F;=H!96! °180 L!9C8!B8=4;78!6A!=>?H8!A !34!8F;=H!96!

°°180 30 90- +^ h L!67! °60 :!*>!=!73?C9!973=>?H8!KC648!=5;98!=>?H84!C=E8!B8=4;784!
°30 !=>D! °60 L!9C8!H8>?9C4!6A!9C8!H8?4!5=>!<8!78J7848>98D!<G!9C8!8TJ784436>4! " L!

" "L!=>D! "S L!KC878! " !34!9C8!H8>?9C!6A!9C8!H8?!6JJ64398!9C8!=>?H8!K39C!B8=4;78!
°30 L! " " !34!9C8!H8>?9C!6A!9C8!H8?!6JJ64398!9C8!=>?H8!K39C!B8=4;78! °60 L!=>D! "S !34!

9C8!H8>?9C!6A!9C8!CGJ698>;48:!*>!9C8!973=>?H8!4C6K>L!9C8!CGJ698>;48!C=4!=!H8>?9C!
6A!54:!*9!A6HH6K4!9C=9! "2 54= L!67! " 27= :!&C878A678L!9C8!H8>?9C!6A!9C8!H8?!6JJ64398!
=>?H8!B !34!27 !=>D!9C8!H8>?9C!6A!9C8!H8?!6JJ64398!=>?H8!A !34!27 3 :!&C8!9=>?8>9!6A!
=>!=5;98!=>?H8!3>!=!73?C9!973=>?H8!34!D8A3>8D!=4!9C8!7=936!6A!9C8!H8>?9C!6A!9C8!H8?!
6JJ64398!9C8!=>?H8!96!9C8!H8>?9C!6A!9C8!H8?!=DQ=58>9!96!9C8!=>?H8:!&C8!H8>?9C!6A!9C8!
H8?!6JJ64398!=>?H8!A !34!27 3  and the length of the leg adjacent to angle A !34!27:!
&C878A678L!9C8!E=H;8!6A! tan A !34!

27

27 3 L!67! ":

Choice A 34!3>5677859!=>D!B=G!784;H9!A76B!56>58J9;=H!67!5=H5;H=936>!877674:!
Choice B 34!3>5677859:!&C34!34!9C8!E=H;8!6A!

tanA
1 L!>69!9C8!E=H;8!6A! tan A:!Choice D 34!

3>5677859:!&C34!34!9C8!H8>?9C!6A!9C8!H8?!6JJ64398!=>?H8!AL!>69!9C8!E=H;8!6A! tan A:
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!"#$%&'()+.
Choice D 34!5677859:!*9N4!?3E8>!9C=9!=>!8TJ6>8>93=H!B6D8H!8493B=984!9C=9!9C8!
>;B<87!6A!56BB8>94!6>!=>!=7935H8!3>578=48D!<G!=!A3T8D!J8758>9=?8!=9!9C8!8>D!6A!
8=5C!C6;7:!&C878A678L!9C8!B6D8H!5=>!<8!78J7848>98D!<G!=>!8TJ6>8>93=H!8F;=936>!6A!
9C8!A67B!C Kat= L!KC878!& !34!9C8!8493B=98D!>;B<87!6A!56BB8>94!6>!9C8!=7935H8!
t  hours after the article was first featured on the home page and ) !=>D!a !=78!
56>49=>94:!*9N4!=H46!?3E8>!9C=9!KC8>!9C8!=7935H8!K=4!A3749!A8=9;78D!6>!9C8!C6B8!
J=?8!6A!9C8!>8K4!K8<4398L!9C878!K878!40 !56BB8>94!6>!9C8!=7935H8:!&C34!B8=>4!
9C=9!KC8>!t R= L!& 40= :!$;<4939;93>?!R !A67!t !=>D!40 !A67!& !3>!9C8!8F;=936>!C Kat=

G38HD4! Ka40
0= L!67! )40= :!*9N4!=H46!?3E8>!9C=9!9C8!>;B<87!6A!56BB8>94!6>!9C8!

=7935H8!=9!9C8!8>D!6A!=>!C6;7!C=D!3>578=48D!<G! %190 !6A!9C8!>;B<87!6A!56BB8>94!
6>!9C8!=7935H8!=9!9C8!8>D!6A!9C8!J78E36;4!C6;7:!Y;H93JHG3>?!9C8!J8758>9!3>578=48!<G!
9C8!>;B<87!6A!56BB8>94!6>!9C8!=7935H8!=9!9C8!8>D!6A!9C8!J78E36;4!C6;7!G38HD4!9C8!
>;B<87!6A!8493B=98D!=DD3936>=H!56BB8>94!9C8!=7935H8!C=4!6>!394!C6B8!J=?8Z!

40
100

190` bj lL!67!76 !56BB8>94:!&C;4L!9C8!8493B=98D!>;B<87!6A!56BB8>94!A67!9C8!
A6HH6K3>?!C6;7!34!9C8!4;B!6A!9C8!56BB8>94!A76B!9C8!8>D!6A!9C8!J78E36;4!C6;7!=>D!
9C8!>;B<87!6A!=DD3936>=H!56BB8>94L!KC35C!34!40 76+ L!67!116:!&C34!B8=>4!9C=9!
KC8>!t I= L!& 116= :!$;<4939;93>?!I!A67!t L!116 !A67!&L!=>D!40 !A67!) !3>!9C8!8F;=936>!
C Kat= !G38HD4! a116 40

1= L!67! a116 40= :!M3E3D3>?!<69C!43D84!6A!9C34!8F;=936>!<G!
40 !G38HD4! . a2 9= :!$;<4939;93>?!40 !A67!) !=>D! .2 9 !A67!a !3>!9C8!8F;=936>!C Kat=

G38HD4! .C 40 2 9
t= ^ h :!&C;4L!9C8!8F;=936>!9C=9!<849!78J7848>94!9C34!B6D8H!34!

.C 40 2 9
t= ^ h :

Choice A 34!3>5677859:!&C34!B6D8H!78J7848>94!=!439;=936>!KC878!9C8!>;B<87!6A!
56BB8>94!=9!9C8!8>D!6A!8=5C!C6;7!3>578=48D!<G! %19 !6A!9C8!>;B<87!6A!56BB8>94!
=9!9C8!8>D!6A!9C8!J78E36;4!C6;7L!7=9C87!9C=>! %190 :!Choice B 34!3>5677859:!&C34!
B6D8H!78J7848>94!=!439;=936>!KC878!9C8!>;B<87!6A!56BB8>94!=9!9C8!8>D!6A!8=5C!
C6;7!3>578=48D!<G! %90 !6A!9C8!>;B<87!6A!56BB8>94!=9!9C8!8>D!6A!9C8!J78E36;4!
C6;7L!7=9C87!9C=>! %190 :!Choice C 34!3>5677859:!&C34!B6D8H!78J7848>94!=!439;=936>!
KC878!9C8!>;B<87!6A!56BB8>94!=9!9C8!8>D!6A!8=5C!C6;7!K=4!19 !93B84!9C8!>;B<87!
6A!56BB8>94!=9!9C8!8>D!6A!9C8!J78E36;4!C6;7L!7=9C87!9C=>!3>578=43>?!<G! %190 !6A!
9C8!>;B<87!6A!56BB8>94!=9!9C8!8>D!6A!9C8!J78E36;4!C6;7:

!"#$%&'()+/
Choice A 34!5677859:!*9N4!?3E8>!9C=9!9C8!9=<H8!4C6K4!E=H;84!6A! " !=>D!9C837!
567784J6>D3>?!E=H;84!6A!g x^ hL!KC878!g x x

f x
"=

+
^ ^h h :!*9N4!=H46!?3E8>!9C=9!* !34!=!H3>8=7!

A;>5936>:!*9!A6HH6K4!9C=9!=>!8F;=936>!9C=9!D8A3>84!* !5=>!<8!K73998>!3>!9C8!A67B!
f x mx b= +^ h L!KC878!m !78J7848>94!9C8!4H6J8!=>D!# !78J7848>94!9C8!yW5667D3>=98!
6A!9C8!yW3>98758J9! , #0^ h !6A!9C8!?7=JC!6A!y f x= ^ h !3>!9C8!xyWJH=>8:!&C8!4H6J8!6A!9C8!
?7=JC!6A!y f x= ^ h !5=>!<8!A6;>D!;43>?!9K6!J63>94L! ,x y1 1^ h !=>D! ,x y2 2^ hL!9C=9!=78!6>!9C8!
?7=JC!6A!y f x= ^ hL!=>D!9C8!A67B;H=!m

2 1

2 1

x x
y y=
-
- :!$3>58!9C8!9=<H8!4C6K4!E=H;84!6A! "

=>D!9C837!567784J6>D3>?!E=H;84!6A!g x^ hL!4;<4939;93>?!E=H;84!6A! " !=>D!g x^ h !3>!9C8!
8F;=936>!g x x

f x
"=

+
^ ^h h !5=>!<8!;48D!96!D8A3>8!A;>5936>!* :!]43>?!9C8!A3749!J=37!6A!E=H;84!

A76B!9C8!9=<H8L! " 27=- !=>D!g x "=^ h L!G38HD4!3 *
27 3

27=
- +
-^ h L!67!3 *

24

27=
-
-^ h:!Y;H93JHG3>?!

8=5C!43D8!6A!9C34!8F;=936>!<G! 24- !G38HD4! *72 27- = -^ hL!46!9C8!J63>9! ,27 72- -^ h



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

#" $%&!'(%)&*)+!&+$&!,-!%.$/+(!+0'1%.%&*2.$

34!6>!9C8!?7=JC!6A!y f x= ^ h:!]43>?!9C8!4856>D!J=37!6A!E=H;84!A76B!9C8!9=<H8L! " X=-

=>D!g x R=^ h L!G38HD4!0 *
9 3

9=
- +
-^ h L!67!0 *

6

9=
-
-^ h:!Y;H93JHG3>?!8=5C!43D8!6A!9C34!8F;=936>!

<G! -- !G38HD4! *0 9= -^ hL!46!9C8!J63>9! ,9 0-^ h !34!6>!9C8!?7=JC!6A!y f x= ^ h:!
$;<4939;93>?! ,27 72- -^ h !=>D! ,9 0-^ h !A67! ,x y1 1^ h !=>D! ,x y2 2^ hL!784J8593E8HGL!3>!9C8!
A67B;H=!m

2 1

2 1

x x
y y=
-
- !G38HD4!m

9 27

0 72=
- - -
- -^^

h
hL!67!m #= :!$;<4939;93>?!# !A67!m !3>!9C8!

8F;=936>!f x mx b= +^ h !G38HD4!f x x b#= +^ h :!$3>58! *0 9= -^ hL!4;<4939;93>?! X- !A67!
" !=>D!R !A67!f x^ h !3>!9C8!8F;=936>!f x x b#= +^ h !G38HD4! #0 4 9= - +^ h L!67!

#0 36=- + :!%DD3>?!36 !96!<69C!43D84!6A!9C34!8F;=936>!G38HD4! #36= :!*9!A6HH6K4!9C=9!
36 !34!9C8!yW5667D3>=98!6A!9C8!yW3>98758J9! , #0^ h !6A!9C8!?7=JC!6A!y f x= ^ h:!&C878A678L!
9C8!yW3>98758J9!6A!9C8!?7=JC!6A!y f x= ^ h !34! ,0 36^ h:
Choice B 34!3>5677859:!12 !34!9C8!yW5667D3>=98!6A!9C8!yW3>98758J9!6A!9C8!?7=JC!6A!
y g x= ^ h:!Choice C 34!3>5677859:!# !34!9C8!4H6J8!6A!9C8!?7=JC!6A!y f x= ^ h:!Choice D 34!
3>5677859:! X- !34!9C8!"W5667D3>=98!6A!9C8!"W3>98758J9!6A!9C8!?7=JC!6A!y f x= ^ h:

!"#$%&'()+0
&C8!5677859!=>4K87!34!54:!*9N4!?3E8>!9C=9!3>!973=>?H8!ABCL!J63>9!D !6>!43D8!AB !34!
56>>8598D!<G!=!H3>8!48?B8>9!K39C!J63>9!+ !6>!43D8!AC !4;5C!9C=9!H3>8!48?B8>9!DE
34!J=7=HH8H!96!43D8!BC:!*9!A6HH6K4!9C=9!J=7=HH8H!48?B8>94!DE !=>D!BC !=78!3>98748598D!
<G!43D84!AB !=>D!AC:!*A!9K6!J=7=HH8H!48?B8>94!=78!3>98748598D!<G!=!9C37D!48?B8>9L!
567784J6>D3>?!=>?H84!=78!56>?7;8>9:!&C;4L!567784J6>D3>?!=>?H84!& !=>D!AED
=78!56>?7;8>9!=>D!567784J6>D3>?!=>?H84!B !=>D!ADE !=78!56>?7;8>9:!$3>58!
triangle ADE !C=4!9K6!=>?H84!9C=9!=78!8=5C!56>?7;8>9!96!=>!=>?H8!3>!973=>?H8!ABCL!
973=>?H8!ADE !34!43B3H=7!96!973=>?H8!ABC !<G!9C8!=>?H8W=>?H8!43B3H=739G!J649;H=98L!
KC878!43D8!DE !567784J6>D4!96!43D8!BCL!=>D!43D8!AE !567784J6>D4!96!43D8!AC:!
$3>58!9C8!H8>?9C4!6A!567784J6>D3>?!43D84!3>!43B3H=7!973=>?H84!=78!J76J67936>=HL!39!
A6HH6K4!9C=9! BC

DE
AC
AE= :!$3>58!J63>9!+ !H384!6>!43D8!ACL!AE CE AC+ = :!*9N4!?3E8>!9C=9!

CE AES= :!$;<4939;93>?! AES !A67!CE !3>!9C8!8F;=936>!AE CE AC+ = !G38HD4!
AE AE ACS+ = L!67! AE AC" = :!*9N4!?3E8>!9C=9!BC 162= :!$;<4939;93>?!162 !A67!BC
=>D! AE" !A67!AC !3>!9C8!8F;=936>! BCDE AC

AE= !G38HD4! DE AE
AE

162 3
= L!67! DE

162 3

1= :!Y;H93JHG3>?!
<69C!43D84!6A!9C34!8F;=936>!<G!162 !G38HD4!DE 54= :!&C;4L!9C8!H8>?9C!6A!H3>8!
48?B8>9!DE !34!54:




