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Chapter 6

Factoring and Solving by Factoring
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6.1 Introduction to Factoring

LEARNING OBJECTIVES

5D5B=9>5 D85 7B51D5CD 3?==?>613D?B 7?6 >1DEB1< >E=25BC
5D5B=9>5 D85 7?6 =7>7=91<C

13D?B?ED D85 7?61 @?<I>?=91<

13D?B 1 67EB D5B= @7?<I>?=91< 2| 7TB?E@9>7

GCF of Natural Numbers

*85 @B?35CC ?6 GBI9D9>7 1 >E=25B ?B 5SH@B5CC97?> 1C 1 @&2di3p 96 31<<54

G5 GB9D5 G5 C11D81D D85 @B?4E3D  faCidrization 7?6 1>4 D81D
1>4 1B5 factors *I@931<<| D85B5 1B5 =1>| G1IC D? 613D?B 1 >E=25B 7B
5H1=@<5

(531<< D81D 1 @B9=5 >E=25B 9C 4569>54 1C 1 >1DEB1< >E=25B G9D8 5H13D<I L
>E=25B 613D?BC 1>4 9DC5<6 *85 69BCD D5> @B9=5 >E=25BC 6?7<<?G

*85 @B?35CC ?6 GB9D9>7 1
>E=25B ?B 5H@B5CC9?> 1C 1

2.
@B?4E3D >| >1DEB1< >E=25B 7B51D5B D81> 31> 25 E>9AE5<| GBODDS5> 1C 1 @B?4E3D 26
>| 3?=29>1D9?> ?6 613D?BC| >E=25BC *89C @B?4E3D 9C 31pfibeDd&&orization *85 @B9=5613D?B9J1D9?>
=E<D9@<954 D?75D85B BSCE4P>R1> 25 45D5B=9>54 2| 3?>D9>E9>7 D? 613D7?B E>D9< ?><| 1 @B?4E3D 76 @B
9> D85 @B?4E3D >E=25BC B5=19>C

>| 76 D85 >E=25BC ?B
5H@B5CC9?>C D81D 67B=1
@B?4E3D

*85 E>9AES5 613D?B9J1D97> 76 1
>1DEB1< >E=25B GB9DD5> 1C 1
@B?4E3D 76 @B9=5C
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)9>35 D85 @B9=5 613D?B9J1D9?> 9C E>9AES5 9D 4?5C >?D =1DD5B 8?G G5 387?71
9>9D91<<| 613D?B D85 >E=25B D85 5>4 B5CE<D G9<< 25 D85 C1=5 *85 @B9=56
7?6 67<<?GC

(531<< D81D D&mtest common factor (GCF) ?6 1> DG? >1DEB1< >E=25BC 9C D85
@B?4E3D ?6 1<< D85 3?==?> @B9=5 613D?BC

Example 1: 9>4 D85 7?6 1>4

Solution: 9BCD 45D5B=9>5 D85 @B9=5 613D?B9J1D9?>C 76 2?D8 9>D575BC

*85 @B?4E3D 76 D85 37==?> @B9=5 613D?BC&8>35 D85
($' ) *? C55 D81D 9D 9C D85 7B51D5CD 3?==7?>613D?B G
GB9D5 D85 67<<?G9>7

*85 @B?4E3D 76 1<< D85 37=F7>
@B9=5 613D?BC

>DB?4E3D97?> D? 13D?B9>7
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>CG5B *85 7B51D5CD 3?7==?>613D?B?6 1>4 9C

Example 2: 9>4 D85 7?76 1>4

Solution: 9BCD 45D5B=9>5 D85 @B9=5 613D?B9J1D9?>C ?6 2?D8 9>D575BC

*85 @B?4E3D ?6 D85 3?==?> @B9=5 613D?BC 985
(%' "’ $?D5 D81D G5 =E<D9@<954 D85 3?==?> @B9=5
613D?BC G9D8 D85 C=1<<5CD 5H@?>5>D

*85 >E=25BC 1>4 C81B5 >? 3?==?>>1DEB1< >E=25B 613D?B ?D85B D81> G5
D81D D85I 1eftatively prime

>CG5B *85 7B51D5CD 3?==?>613D?B 7?6 1>4 9C

GCF of Monomials

-5 >5HD 3?>C945B 613D?B9J1D9?>C ?6 =?>?7=91<C 7?B¥HI=¥4B5 613D?BC
?6 Y 2531EC5Y Y'Y *@931<<| D85B5 1B5 =1>| G1IC D? 613D?B 1
=?>?=91< )?=5 613D?B9J1D9?>QY ®?<<?G

H@B5CC9?>C D81D C81B5 >?
3?==?>613D?BC ?D85B D81

>DB?4E3D97?> D? 13D?B9>7
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9F5> DG? ?B =?B5 =?7>?=91<C 9D G9<< 25 EC56E< D? 69>4 D85 7B51D5CD 3?=="
=?>7=91< 613D?B ?6 5138 ?B 5H1=@<5 3?>CA$B>4 Y Z [ *85F1B912<5
@1BD ?6 D85C5 DG? =7>?=91<C <??; F5BI =E38 <9;5 D85 @B9=5 613D?B9J1D9?>
>E=25BC 1>4 9> 613D 31> 25 DB51D54 D85 C1=5 G1l )D5@C 6 BE&R=49>7 D85
monomials 1B5 ?ED<9>54 9> D85 67<<?G9>7 5H1=@<5

Example 3: 9>4D85 76 Y Z[1>4 Y Z |
Solution:

Step 1: 9>4 D85 76 D85 375669395>DC

> D89C 31C5 85’

Step 2: 5D5B=9>5 D85 3?==7?> F1B912<5 613D?BC G9D8 C=1<<5CD 5H@?>5>DC

> D89C 31C5 D85 3?==?> F1B912<5C G9D8 D85 C=1<<5CD SH@?>5>D[C 1B5

Step 3:*85 76 D85 =?>?=91<C 9C D85 @B?4E3D 76 D85 3?==?> F1B912<5 613D?
1>4 D85 7?6 D85 375669395>DC *85B567B5

*85 @B?4E3D ?6 D85 76 D8
3?5669395>DC 1>4 1<< 3?==7>
F1B912<5 613D?BC

>DB?4E3D97?> D? 13D?B9>7
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>CG5B Y Z [

D 9C G?BD8 @?9>D9>7 ?ED D81D D85 9> D85 @B5F9?7EC 5H1=@<5 49F945C 2
5H@B5CC9?>C 5F5><]|

EBD85B=7?B5 G5 31> GB9D5 D85 67<<?G9>7

*85613D?BCY 1>4 [C81B5 >? 3?==?>=?>?=91< 613D?BC ?D85B D81> D85l 1B5
B5<1D9F5<I @B9=5

Example 4: 5D5B=9>5 D85 7?6 D85 6?<<?G9>7 5SH@B5CYOZ2e4 Y Z |

Solution: *85 @B9=5 613D?B9J1D9?>C ?6 D85 3?5669395>DC 1B5

*8EC D85 $5HD 3?>C945B D85 F1B912<5 @1BD

>DB?4E3D97?> D? 13D?B9>7
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*85 F1B912<5 613D?BC 9> 37==7¥ 1IB4 + *85 613D?BC >?D 9> 3?==?> 1>4 G5
81F5

>CG5B Y Z

Example 5: 5D5B=9>5 D85 ?6 D85 6?<<?G9>7 D8B55 5H@BS¢BC@(?:B: (;
BCPB § 14 BCD(B §

Solution: 9BCD 45D5B=9>5 D85 7?6 D85 3?5669395>DC

*85 ($' ( ) "’ $5HD 45D5B=9>5 D85 3?==?> 613D?BC ?6 D8
F1B912<5 @1BD

*85 F1B912<5 613D?BC 9> 3?==?B 185 1>4( B C)i *85B567B5

>DB?4E3D97?> D? 13D?B9>7
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>CG5B B C( B C)T $?D5 D81D D85 F1B99Zx57?D 3?==?> D? 1<< D8B55
5H@B5CC9?>C 1>4 D8EC 9C >?D 9>3<E454 9> D85

Try this! 5D5B=9>5 D85 ?6 D85 6?7<<?G9>¥ Z( Y ;
YZ(Y 3 14 YZ(Y 3

>CG58B Y Z(Y X

Video Solution

3<93; D? C55 F945?
Factoring out the GCF

-581F5 C55> D81D 1@ @<931D97?> ?6 D85 49CDB92EDI9F5 @B?@5BDI 9C D85 ;5I |

@7?<I1>?=91<C *85 @B?35&¢idrihg a polynomial 9>F?<F5C EC9>7 D85
49CDB92ED9F5 @B?@5BDI 9> B5F5BC5 D? GB9D5 5138 @?<1>?=91< 1C 1 @B?4E

@7?<I>?=91< 613D?BC

*? 45=?>CDB1D5 D89C 9451 G5 =E<D9@<I 1>4 613D?B C945 2| C945 13D?B9>7 E
?6 D85 D5B=C

*85 @B?35CC ?6 B5GB9D9>7|1
@?<I1>?=91< 1C 1 @B?4E3D 76
@7?<I1>?=91< 613D?BC

>DB?4E3D97?> D? 13D?B9>7


http://www.youtube.com/v/zKiEAmK6q2E
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*85 @B?35CC ?6 B5GB9D9>7
@7<I>?=91<1C 1 @B?4E3D E
D85 7?6 1<< 7?6 9DC D5B=C

*85 7B51D5CD 37==7?> 613D7l
1<< D85 D5B=C 76 D85 @?<I>

1

> D85 @B5F9?7EC 5H1=@<5 G5 C55 D81D D85 49CDB92ED9F5 @B?@5BDI 1<<?C
@?<I>?=91<Y Y 1C 1 @B?4E3D ?6 D85 DG? 6%@?3(3 Y ) $?D5
D81D 9> D89C 31¢¥®C D85 ?6 D85 D5B=C ?6 D85 @7?<I>?=91<

Factoring out the GCF 9>F?<F5C B5GB9D9>7 1 @?<I>?=91< 1C 1 @B?4E3D G85B5
9C D85 76 1<< 7?6 9DC D5B=C

*85 CD5@C 67B 613D?B9>7GEP @i&bpolynomial 1B5 ?ED<9>54 9> D85 6?7<<?G9>7
5H1=@<5

Example 6: 13D?B?ED D85 Y Y1 Y
Solution:

Step 1. 45>D961 D85 7?6 1<< D85 D5B=C > D89C 31C5 D85 1>4 D85
3?7==?> F1B912<5 613D?B G9D8 D85 C=1<<5CD 5¥@355>P6I085
@7?<I>?=91< ¥

Step 2: 5D5B=9>5 D85 D5B=C ?6 D85 =9CC9>7 613D?B 2| 49F949>7 5138 D5B= 76 |
?B979>1< 5H@B5CC9?> 21 D8%%6 %& " % '%' +"$!1$ & +

C9>7

B 76
?=91<

>DB?4E3D97?> D? 13D?B9>7
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Step 3: @@<I D85 49CDB92EDY9F5 @B?@5BDI 9> B5F5BC5 EC9>7 D85 D5B=C 67
@B5F9?EC CD5@

Step 4: C 1 3853; =E<D9@<I EC9>7 D85 49CDB92ED9F5 @B?@5BDI D? F5B96I D8
@B?4E3D 5AE1<C D85 ?B979>1< 5H@BHICI%!"& ! "$1$
& +

>CG5B Y(Y Y1 )

Example 7: 13D?B ?ED D85 B1 C D

Solution: *85B5 1B5 >? F1B912<5 613D?BC 9> 37==7> 1>4 D85

>cesB ( B1 C B

>DB?4E3D97?> D? 13D?B9>7
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Example 8: 13D?B ?ED D85 Y Y Y

Solution: *85 1>4 D85 3?7==?> F1B912<5 613D?B G9D8 C=1<<5CD
S5H@7?>5>DCYOG85 7?6 1<< D85 D5B=C 9¢C

>CG5SB Y( Y Y )

6 D85 9C D85 C1=51C ?>5 7?6 D85 D5B=C D85> 16D5B D85 9C 613D?B54 7EL
3?>CD1>D D5B= G9<<B5=19> > D85 @B5F9?EC 5H1=@<5 G%? 31> &5 D81D
9=@7?BD1>35 ?6 B5=5=25B9>7 D85 3?>CD1>D D5B= 2537=5C 3<51B G85> @5B67t
3853; EC9>7 D85 49CDB92ED9F5 @B?@5BDI

*85 3?7>CD1>D D5B= 1<<?GC EC D? ?2D19> D85 C1=5 ?B979>1< 5SH@B5CC9?> 1¢

49CDB92ED5
Example 9: 13D?B ?ED D85 YZ YZ[ 1 YZ]
Solution: *85 ( $' 1>4 D85 3?==7?> F1B912<5C G9D8 C=1<<5CD

S5H@?>5>D 1851>4 Z *85B567B5 D85 ?6 D85 D5B=CYIC *85 69BCD D5B=
4?5C >?D 81F5 1 F1B912<5 613028 PBEC 31>>?D 25 1 @1BD ?6 D85 7B51D5CD
3?7==?>613D?B 6 G5 49F945 5138 D5B¥2| G5 ?2D19>

>DB?4E3D97?> D? 13D?B9>7
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1>4 31> GB9D5

>CG5B YZ( YZ Y[ 1 ZI)

Example 10: 13D?B ?ED D85 BCD BCD

Solution: *85 1>4 D85 F1B912<5 613D?BC G9D8 C=1<<5CD 5H@?>5>D¢
B C 1>4 D*85B56?B5 D85 7?6 1<< D85 D5B=B @®D

>CG5B BC[{ D BC)

%6 3?EBC5 >?D 1<< @7?<I>?=91<C G9D8 9>D575B 3?5669395>DC 31> 25 613D?B"
?6 @?<1>7=91<C G9D8 9>D575B 3?5669395>DC ?D85B D81> 1>4 9DC5<6 6 D89(
D85> G5 C1I D81D 9pra@ielpolynomial

@7?<1>?=91< G9D8 9>D575B
3?5669395>DC D81D 31>>?D 5
613D?B54 1C 1 @B?4E3D ?6
@7?<I1>?7=91<C G9D8 9>D575B
375669395>DC ?D85B D81> L>Examp|e 11: 13D?B Y1
9DC5<6

>DB?4E3D97?> D? 13D?B9>7
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Solution: &B9=5 D85B5 1B5 >? @?<I>?=91< 613D?BC ?D85B D81> 1>4 9DC5<6

>CG5B &B9=5

Try this! 13D?B ?ED D85 YZ1 YZ1 YZ
>CG5B YZ( YZ1 Z 1)

Video Solution

3<93; D? C55 F945?
Factor by Grouping

> D89C C53D9?> G5 ?ED<9>5 1 D538>9AES 67B 613D?B9>7 @7?<I>?7=91<C G9DS8 |
9BCD B5F95G C?=5 @B5<9=9>1BI 5H1=@<5C G85B5 D85 D5B=C 81F5 1 37==7> .
613D7?7B

Example 12: 13D?B Y Y1 Y1l

Solution: *89C 5H@B5CC9?>9C 1 29>7=91< GO9DBYEB=C>4 Y1 > D89C
31C5 Y1 9C13?7==?>613D?B 579> 21613D?B9>7 D89C 3?==?>613D?B ?ED

*? 45D5B=9>5 D85 D5B=C ?6 D85 B5=19>9>7 613D?B 49F945 5¥3B D5B= 2|

*89C CD5@ 9C DI@931<<I @5B67B=54 =5>D1<<I| -5 81F5

>DB?4E3D97?> D? 13D?B9>7


http://www.youtube.com/v/75Ku9l4A6NE

81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

>CG5B Y1 ( Y )

(531<<D81D 9C 1<G1IC13?==?>613D?B 6 D85 9C D85 C1=51C 1D5B= D85>
613D?B B5=19>C 16D5B G5 613D?B ?ED D81D

Example 13: 13D?B Y Y 1Y

Solution: (5GB9D5 D85 C53?>4 DEB=Y 1cl Y 1>4 D85> 613D7B ?ED
D85 3?7==?> 29>7=91< 613D7E

>CG5B Y Y1

(5=5=25B D81D D85 7?1< 67B D89C C53D9?> 9C D? 45F5<?@ 1 D538>9AES5 D81D !
613D7?B @7?<I>?=91<C G9D8 6?7EB D5B=C 9>D? 1 @B?4E3D ?6 29>?=91<C *85 9>[
CD5@ ?6 D89C @B?35CC <??;C <9;5 D85 @B5F9?EC DG? 5H1=@<5C 7B 5H1=@
613D7?7B

>DB?4E3D97?> D? 13D?B9>7
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579> 21 7B?E@9>7 D85 69BCD DG? D5B=C 1>4 D85 <1CD DG? D5B=C *85> 613D~
?6 5138 7B?E@9>7

> D89C 6?B= 9D 9C 1 29>?7=91< G9D8 1 37==?> 29>?=9¥1613D?B

*85 CD5@C D81D 67<<?G ?ED<9>5 1 D538>9AE5 6?B 613D?B9>7 6?EB D5B= @7?<
factor by grouping

Example 14: 13D?B Y Y Y

Solution: B?E@ D5B=C 9> CE38 1 G11 1C D? ?2D19> 1 29>?=91< G9D8 3?==7?> 613

Step 1: B?E@ D85 69BCD DG? 1>4 <1CD DG? D5B=C 1>4 D85> 613D?B ?ED D85

*85 76 D85 69BCD DG? D5B=§ 9C-4 D85 ?6 D85 C53?>4 DG? D5B=C 9C

D538>9AE5 67B 613D?B9>7
@7?<I1>?=91<C G9D8 6?EB D5B=C

>DB?4E3D97?> D? 13D?B9>7
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Step 2: D D89C @?9>D D85 @7?<I>?=91<9C 1 29>?=91< 13D?B ?ED 1>1 613D?BC
D? 2?D8 D5B=C 5Bb 9C 1 3?==7>613D7B

Step 3:%@D9?>1< 3853; =E<D9@<I D? F5B96I D81D G5 ?2D19> D85 ?B979>1< 5H

>CG5B Y ( Y )

Example 15: 13D?B B 1 B B1l

Solution: *85 76 D85 69BCD DG? D5BEI198€ D85 7?6 D85 C53?>4 DG? D5B=C
9C

>DB?4E3D97?> D? 13D?B9>7
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>CG5B Bl ( B ) *85 3853; 9C <56D D? D85 B5145B

Example 16:13D?B Y 1 Y 1 Y

Solution: *85 6?7B D85 69BCD 7B?E@ 96 81F5 D? 38??C5 ?BV D? 613D?B ?ED
?6 D85 C537>4 7TB?E@

13D?B9>7 ?ED 1 47?5C >?D B5CE<D 9> 1 3?==?>29>?=91< 613D?B 6 G5 3877C*
613D?B ?ED V D85> G5 ?2D19> 1 3?==?> 29>?=91< 613D?B 1>4 31> @B?3554 $7
G85> 613D7?B9>7 ?ED 1 >571D9F5 >E=25B G5 381>75 D85 C97>C ?6 D85 613D?B5

>DB?4E3D97?> D? 13D?B9>7
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>CG5B Y1 ( Y1 ) *853853; 9C <56D D? D85 B5145B

Tip

*85 C97> ?6 D85 <5149>7 3?5669395>D 9> D85 C537>4 7TB?E@9>7 ECE1<<| 9>4¢
G85D85B ?B >?D D? 613D?B ?ED 1 >571D9F5 613D?B 6 D81D 3?75669395>D 9C
613D?B ?ED 1 @?C9D9F5 613D?B 6 9D 9C >571D9F5 613D?B ?ED 1 >571D9F5

-85> 1<< D85 D5B=C ?6 1 @?<I>?=91<81F51 ?D85B D81> 9D 9C 1 25CD @B13
613D7?B D81D ?ED 256?B5 613D?B9>7 2| 7TB?E@9>7

Example 17: 13D?B Z Z1 Z1 Z

Solution: 5B5 G5 >?D935 D81D D85 7B51D5CD 3?7==?> 613D?B ?6 1<< B85 D5B=C
579> 21 613D?B9>7 ?ED D85 1>4 D85> 613D?B D85 B5CE<D 2| 7TB?E@9>7

>DB?4E3D97?> D? 13D?B9>7
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>CG5B Z(Z )(Zl )

)?=5D9=5C G5 =ECD 69BCD B51BB1>75 D85 D5B=C 9> ?B45B D? ?2D19> 1 3?==7>

Example 18: 13D?BBC1 BC B 1 C

Solution: )9=@<I 613D?B9>7 D85 ?ED ?6 D85 69BCD 7B?E@ 1>4 <1CD 7B?E@ 4"
195<4 1 37==7> 29>7=91< 613D7B

-5 =ECD B51BB1>75 D85 D5B=C C51B389>7 6?B 1 7B?E@9>7 D81D @B?4E35C 1.

613D?B >D89C 5H1=@<5 G5 81F5 1 G?B;12<5 7B?E@9>7 96 G5 CA®D38 D85 D5
BC

>DB?4E3D97?> D? 13D?B9>7
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>CG5B( B1 C)‘ ( B C)‘

$?D 1<< 613D?B12<5 67EB D5B= @7?<I>?=91<C 31> 25 613D?B54 G9D8 D89C D53¢
5H1=@<5

*89C 67EB D5B= @?<I>?=91< 31>>?D 25 7B?E@54 9> 1>| G11 1C D? @B?4E35 1 3~
29>7=91< 613D7?B 5C@9D5 D89C D85 @7?<I>?=91< 9C >?D @B9=5 1>4 31> 25 GB
@B?4E3D 76 @?<I>?=91<C D 31> 25 613D?B54 1C 67<<?GC

13D?B9>7 CE38 @7?<I>?7=91<C 9C C?=5D89>7 D81D G5 G9<< <51B>D? 4? 1C G5 -
6EBDS85B 1<?>7 9> ?EB CDE4I ?6 1<752B1 ?B >?G G5 G9<< <9=9D ?EB 1DD5=@I
6?EB D5B= @7?<I>?=91<C D? EC9>7 D85 613D?B 2| 7TB?E@9>7 D538>9AE5

Try this! 13D?BY 1Y Z1YZ Z
>CG5B( Y1 ; (Y 1 ;

Video Solution

3<93; D? C55 F945?

>DB?4E3D97?> D? 13D?B9>7


http://www.youtube.com/v/CdBaXlgzNIs
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KEY TAKEAWAYS

>DB?4E3D97?> D? 13D?B9>7

N *? 69>4 D85 7B51D5CD 3?==?>613D7?B 76 1>| 3?<<53D97?7> 76 >1DEB1<
>E=25BC 69BCD 69>4 D85 @B9=5 613D?B9J1D9?> ?6 5138 *85 9C D85
@B?4E3D 76 1<< D85 3?7==?> @B9=5 613D?BC

N*85 7?6 DG? ?B =?B5 =?>?=91<C 9C D85 @B?4E3D ?6 D85 ?6 D85
3?5669395>DC 1>4 D85 3?==?> F1B912<5 613D?BC G9D8 D85 C=1<<5CD @

N 6 D85 D5B=C ?6 1 @7?<I>?=91< 81F5 1 7B51D5CD 3?7==?> 613D?B D85> 61-
?ED D81D EC9>7 D85 49CDB92ED9F5 @B?@5BDI 9F945 5138 D5B= 76 L
@7?<I>?=91< 21 D85 D? 45D5B=9>5 D85 D5B=C ?6 D85 B5=19>9>7 613D?B

N )?=5 67EB D5B= @?<I>?=91<C 31> 25 613D?B54 2| 7B?E@9>7 D85 69BCD D
D5B=C 1>4 D85 <1CD DG? D5B=C 13D?B ?ED D85 ?6 5138 7B?E@ 1>4 D
613D?B ?ED D85 3?==7> 29>?=91< 613D?B

N -85> 613D?B9>7 2| 7B?E@9>7 |?E C?=5D9=5C 81F5 D? B51BB1>75 D85
D5B=C D? 69>4 1 3?7==7?> 29>7=91<613D?B 6D5B 613D7?B9>7 ?7ED D85 L
B5=19>9>7 29>7?=91< 613D?BC =ECD 25 D85 C1=5 67B D85 D538>9AE5 D? (

N $?7D 1<< @7?<I>?=91<C 31> 25 613D?B54 1C D85 @B?4E3D 76 @?<I>?=91<C
9>D575B 3?5669395>DC > D89C 31C5 G5 31<<9D 1 @B9=5 @?<I>?7=91<
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TOPIC EXERCISES

&1BD ?6 $1DEB1< $E=25BC

(& "8 &%$,&8!! '$ &$ &

&1BD ?6,1B912<5 H@B5CC9?>C

&$ & ! & &$%
Y
Y
Y Y
Y Z
Y Y Y
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Y Y Y
YZ YZ
BC BC BC

BC BC BC
YY Y
Y Y1 Y1
Vv g Y 4
&1BD 13D?B9>7 ?ED D85
(& &% & %% &%
YooY )
Z Z Z )
Y 1 Y Y Y
Z1 21272 Z
BC1 BC BC(

Y Z Y21 YZ
&I$I'& &

Y1l

Y1l

Y1
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Y1

Y1

Y1

Y Y
B1 B

B1 B
Y1 Y

Y Y
Y1Y

B B1
B1 Bl
Y1Y Y
Y1 Y Y
Y Y1Y

Y1 Y1 Y Y

Z Z1 Z21 7Z

YZ 1 YZ

BCD1 BCD
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YZ1YZ YZ
YZ1 YZ Y Z
YZ[ 1 YZ[ YZ]
Y Z [ YZ[ 1 YZ]
Y Y1 Y1

Y Y 1 Y
Y Y )1y )
Y Y Y
Y Y1 1 Y1l

AN

(5§ 4 ke g
(BC ) ELEL
Yy Y Y

Y Y 1 Y Y
$& I & ISP &+ +&"+

Y1 Y YVl

B1 B gB

Y1 Y Y( 1V
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Y1 Y Y Y( 1Y Y
Y1Y Y YY1y

YZ1 YZ Y Z YZ( Z1 Y Y Z)

% "l + ! ' (%! &%N& && ( &% ( & "+!
( +

8?2GD81D Y1 ocCc1 613D7R 2o 1 Y Y1 )
)8?G D81D Y 9C 1 613D7R 26Y Y1Y )
8?2GD81D Y1 o9c1 613D7R 26Y Y1Y )

)8?G D81D Y 9(:1613D?|§?a( 1Y Y )

*85 85978D 9> 655D ?6 1> ?2:53D D?CC54 9>D? D85 19B 9C 79F5> 2| D85 6E>

|l U 1 U W585B®IC D85 D9=5 9> C53?>4C 16D5B 9D 9C D?CC54
-B9D5 D85 6E>3D97?7> 9> 613D?B54 6?7B=

*85 85978D 9> 655D ?6 1> ?2:53D 4B?@@54 6B?=1 U6??D <1445B 9C 79F5>

D85 6E>3D9P>U 1 U G85B=%9C D85 D9=5 9> C53?>4C 16D5B 9D
9C D?CC54 -B9D5 D85 6E>3D9?> 9> 613D?B54 6?B=

*85 CEB6135 1B51 ?6 1 31<9>45B 9C 79F5> 2| D85 6?B=E<1

4" >S >3 G85B%B5@B5C5>DC D85 B149EC ?6 D85 9CC5 1>4
D85 85978D ?6 D85 31<9>45B H@B5CC D89C 6?B=E<1 9> 613D?B54 6?B=

*85 CEB6135 1B51 76 1 3?>5 9C 79F5> 2|1 D85 64B=E<1 S > ST
G85B%B5@B5C5>DC D85 B149EC ?6 D85Ra@B5e46>DC D85 C<1>D 85978D
H@B5CC D89C 6?B=E<1 9> 613D?B54 6?B=
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&1BD 13D7?B 21 B?E@9>7
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Y1 Y Y1
Y1 Y1lY

Y Y Y
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Y1 Y1lY
Y1Y 1Y

Y Y Y

Y1 Y1lY

BC BC B C

B BC 1 BC1 C
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B1BC1 BC C

B1 BC BC1C

BC1 C1BC

Y Z YZ

1Y12Z YZ
Y Z 121 Y
Y12 Y21 YZ

Y Z1 YZ1YZ
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Y1 Y1 Y
Y1 Y1 Y
Y Y1 Y1
Y1 Y1l'Y
Y Y1 Y1 Y

BC1 BC BC 1

BC1 BC

BC1 BC
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&1BD 9C3ECC9?> ?1B4 *?@93C

(5C51B38 D85 E3<9451> 1<7?B9D8= 67B 69>49>7 D85 7?6 DG? >1DEB1<
>E=25BC 9F5 1>5H1=@<5 D81D 9<<ECDB1D5C D85 CD5@C

(5C51B38 1>4 49C3ECC D85 3?>DB92ED9?>C ?6 E3<94 ?6 <5H1>4B91
H@<19> G81D 613D?B9>7 9C 1>4 79F5 1> 5H1=@<5
c YY 1 VY 6E<<I| 613D?B54 H@<19>

#1,5 E@ 1 613D?B9>7 @B?2<5= ?6 |?EB ?G> 1>4 @B?F945 D85 1>CG5B &(
D85 @B?2<5=1>4 D85 C?<ED9?> ?> D85 49C3ECC9?> 2?71B4
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ANSWERS
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6.2 Factoring Trinomials of the Form x"2 +bx+c

LEARNING OBJECTIVES

13D?B DB9>?=91<C 7?6 D85%6?B=CY D
13D?B DB9>?=91<C EC9>7 D85 =5D87?4

Factoring Trinomials of the Form x"2 +bx+c

)?=5 DB9>?=91<C 7?6 D85 6¥B= CY [B1>25613D?B54 1C 1 @B?4E3D ?6 29>?=91
?B 5H1=@<5

-5 31> F5B961 D89C 613D?B9J1D97?> 2| =E<D9@<I9>7

13D?B9>7 DB9>?=91<C B5AE9B5C D81D G5 G7?B; D85 49CDB92ED9F5 @B?35CC
$?D935 D81D D85 @B?4E3D ?6 D85 69BCD D5B=C ?6 5138 29>?=91< 9C 5AE1< D~
?6 D85 DB9>7=91<

*85 =944<5 D5B= ?6 D85 DB9>?%93€ D85 CE= 76 D85 @B?4E3DC 7?6 D85 ?ED5B 1>
9>>5B D5B=C ?6 D85 29>7=91<C
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>4 D85 @B?4E3D 76 D85 <1CD D5B=C ?6 5138 29>?=91< 9C 5AE1< D? D85 <1CD I
DB9>?=91<

*89C 31> 25 FO9CE1<<| 9>D5B@B5D54 1C 6?7<<?GC

6 1 DB9>?=91< 76 D89C DI@5 613D?BC D85> D85C5 B5<1D9?>C89@C G9<< 25LC

*89C 79F5C EC

£C3B925C D85 =5pg24 26 | > C8?BD 96 D85 <5149>7 325669395>D 26 1 613D?B12<5 DB9>?=91< 9C ?>5 D85
613D?B9>7 1 DB9>?=91< 2l | 76 D85 <1CD D5B= =ECD 144 E@ D? D85 375669395>D ?6 D85 =944<5 D5B= *89C

CICD5=1D931<<I 3853;9>7 613D3BM G5 ;51 D? 613D?B9>7 DB9>?=91<C EC9>7 D85 D538>8aE&nd 2@»r1C
D? C55 96 D859B @B?4E3D 9

S ot oo O ~ 8P guess and check ) *85 CD5@C 1B5 ?ED<9>54 9> D85 67<<?G9>7 5H1=@<5

+C54 G85> B565BB9>7 D? D8bH
DB91< 1>4 5BB?B =5D874 67E
613D?B9>7 DB9>?=91<C

13D?B9>7 *B9>7?=91<C 7?6 D85 ?B=PRiH 3



81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

Example 1: 13D?BY Y

Solution: $?D5 D81D D85 @?<I1>?=91< D? 25 613D?B54 81C D8B55 D5B=C 9D 9C 1
G9D8 1 <5149>7 3?5669395>D ?6 +C5 DB91< 1>4 5BB?B D? 613D?B 1C 6?<<?GC

Step 1:-B9D5 DG? C5DC 76 2<1>; @1B5>D85C5C 6 1 DB9>7=91< 7?6 D89C 67B= 6!
9D G9<< 613D7?B 9>D? DG? <9>51B 29>7=91< 613D?BC

Step 2:-B9D5 D85 613D?BC ?6 D85 69BCD D5B= 9> D85 69BCD C@135 ?6 5138 C5I
@1B5>D85C5C > D89C 31C5Y613LY?BY

Step 3: 5D5B=9>5 D85 613D?BC ?6 D85 <1CD D5B= G8?C5 CE= 5AE1<C D85 3756¢
D85 =944<5 D5B= *? 4? D89C <9CD 1<< ?6 D85 613D?B9J1D9?>C 7?6 1>4 C51B3¢
G87C5 CE=5AE1<C D85 375669395>D 76 D85 =944<5 D5B=

8?7C5 2531EC5

Step 4:-B9D5 9> D85 <1CD D5B= ?6 5138 29>?7=91< EC9>7 D85 613D?BC 45D5B=9>
@B5F9?EC CD5@

Step 5: 853; 21 =E<D9@<19>7 D85 DG? 29>?=91<C

13D?B9>7 *B9>7?=91<C 7?6 D85 ?B=PRiH 3
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>CG5B Y Y

)9>35 =E<D9@<931D9?> 9C 3?==ED1D9F5 D85 ?B45B ?6 D85 613D?BC 4?5C >?D

6 D85 <1CD D5B= ?6 D85 DB9>?=91< 9C @?C9D9F5 D85> 59D85B 2?D8 ?6 D85 3°
=ECD 25 >571D9F5 ?B 2?D8 =ECD 25 @?C9D9F5 *85B567B5 G85> <?7?;9>7 1D D8
613D?B9J1D9?>C ?6 D85 <1CD D5B= G5 1B5 C51B389>7 67B CE=C D81D 1B5 5AE
3?5669395>D ?6 D85 =944<5 D5B=

Example 2: 13D?BY 1 Y

Solution: 9BCD 613D”B Y'Y

$5HD 45D5B=9>5 G8938 613D?BC ?6 144 E@ D?V

13D?B9>7 *B9>7?=91<C 7?6 D85 ?B=PRiH 3
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>D89C 31C5 38??7C5V 1>4V 2531EC§ 1 ) 1>4 1 ( 1 ) 1

853,

>CG5B Y1 (Yl )

6 D85 <1CD D5B= ?6 D85 DB9>?=91< 9C >571D9F5 D85> ?>5 ?6 9DC 613D?BC =E
> D89C 31C5 C51B38 D85 <9CD 76 613D?B9J1D9?>C ?6 D85 <1CD D5B= 67B 496¢
S5AE1< D85 375669395>D ?6 D85 =944<5 D5B=

Example 3: 13D?BY 1 Y1

Solution: 579> 21 613D?B9>7 D85 69BCLY D5B¥" Y

*85 613D?BC ?6 1B5 <9CD54 25<?G > D89C 5H1=@<5 G5 1B5 <??;9>7 67B 613L
49665B5>35 9C V

13D?B9>7 *B9>7?=91<C 7?6 D85 ?B=PRiH 3
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5B5 38??C5 D85 613D?BC 1>4V 2531EC5 D85 375669395>D ?6 D85 =944<5 DS5B:
?2D19>54 96 G5 144 ( 1 )

#E<D9@<I D? 3853;

>CG5B Y (Y1 )

%6D5> ?EB 69BCD 7E5CC G9<< >?D @B?4E35 1 3?BB53D 613D?B9J1D97?> *89C (
B5SAE9B5 B5@51D54 DB91<C ?B D89C B51C?> D85 3853; 9C F5BI 9=@?BD1>D 1
?@D9?>1<

Example 4: 13D?BY Y1l

Solution: *85 69BCD D5B= 76 D89C DBY>t302BC YCY

?>C945B D85 613D7?BC 76

13D?B9>7 *B9>7?=91<C 7?6 D85 ?B=PRiH 3
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JE@@7?C5 G5 38??C5 D85 613D?BC 1>4 2531EC5 D85 375669395>D ?6 D8
D5B= *85> G5 81F5 D85 67<<?G9>7 9>37BB53D 613D?B9J1D97>

-85> G5 =E<D9@<I D? 3853; G5 69>4 D85 5BB?B

> D89C 31C5 D85 =944<5 D5B=9C 37BB53D 2ED D85 <1CD D5B=9C >?D )9>35D
9> D85 ?B979>1< 5SH@B5CC9?> 9C >571D9F5 G5 >554 D? 38?7?C5 613D?BC D81D
C97> *85B567B5 G5 =ECD DBI 1719> *89C D9=5 G5 38??C5 D85 613D?BC V 1>4

1

$?G D85 3853; C8?GC D81D D89C 613D?B9J1D9?> 9C 3?7BB53D

>CG5B Y1 (Y )

6 G5 38??C5 D85 613D?BC G9C5<I| D85> G5 31> B54E35 =E38 ?6 D85 7TE5CCG?B;
@B?35CC ?G5F5B 96 1 7E5CC 9C >?D 3?BB53D 47 >?D 75D 49C3?EB1754 :ECLC
49665B5>D C5D ?6 613D7?BC
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Example 5: 13D?BY Y

Solution:

5B5 D85B5 1B5 >? 613D?BC ?6 G87?C5 CE=9C *85B567B5 D85 ?B979>1< DB9>
31>>?D 25 613D?B54 1C 1 @B?4E3D ?6 DG? 29>7=91<C *89C DB9>7=91< 9C @B¢

>CG5B &B9=5

Try this! 13D?BY 1 Y1
>CG5B Y (Yl )

Video Solution

3<93; D? C55 F945?

*85 D538>9AESC 45C3B9254 31> 1<C? 25 EC54 D? 613D?B DB9>7=91<C G9D8 =7E
F1B912<5

Example 6: 13D?BY 1 YZ1 Z

Solution: *85 69BCD D58613D?BC YCY

13D?B9>7 *B9>7?=91<C 7?6 D85 ?B=PRiH 3


http://www.youtube.com/v/ipvWB1HkSeE
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$5HD <??;67B 613D?BC ?6 D85 3?5669395>D ?6 D85 <1CD D5B=  G8?C5 CE= 9t

*85B567B5 D85 375669395>D ?6 D85 <1CD D5B= 314125 613D72B54 G85B5
1 1 531EC5D85<1CD D5B=81C 1 F1B912<5418T3IB’B6 Z 1C
Z( 1 ; 1>4 DBI D85 6?7<<?G9>7 613D7?B9J1D9?>

#E<D9@<I| D? 3853;

,9CE1<<| G5 81F5 D85 67<<?G9>7
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>CG5B( Y ; ( Y1 ;

Try this! 13D?BY Z YZ1
>CGSB( YZ1 ) (YZ )

Video Solution

3<93; D? C55 F945?
Factoring Using the AC Method

> 1<D5B>1D5 D538>9AE5 67B 613D?B9>7 DB9>?=91AC n3dtetd BA55C EC5

?6 D85 7B?E@9>7 =5D8?4 67B 613D?B9>7 67EB D5B= @7?<I>?=91<C 6 1 DB9>7=¢
6?B=BY CY [31>25613D?B54 D85> D85 =944<5*D3R= 25 B5@<1354 G9D8
DG? D5B=C G9D8 3?5669395>DC G8?05>CEBIE3D*89C CE2CDIDED9?> B5CE<
9> 1> 5AE9F1<5>D 5H@B5CC9?> G9D8 67EB D5B=C D81D 31> 25 613D?B54 2| 7B’
CD5@C 1B5 ?ED<9>54 9> D85 67<<?G9>7 5H1=@<5

Example 7: 13D?B EC9>7 D85 =5D8M 1 Y1

#5D824 67B 613D?B9>7 Solution: >D89C5H1=@<5 V 1>4 V

DB9>?7=91<C 2| B5@<139>7 D85
=944<5 D5B= G9D8 DG? D5B=C

D81D 1<<?G EC D? 613D?B Dg5otep 1: 5D5B=9>5 D85 @B?4E3D
B5CE<D9>7 67EB D5B= @?<I»?=91<

21 7B?E@9>7
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6.3 Factoring Trinomials of the Form ax*2 +bx +c

LEARNING OBJECTIVES

13D?B DB9>?=91<C ?6 D8B¥?B= CY D
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Factoring Trinomials of the Form ax*2 +bx+c
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Try this! 13D?B Y 1 Y1

>CG5B Y1 Y

Video Solution
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Video Solution

3<93; D? C55 F945?
Factoring Trinomials with Common Factors
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D? 69BCD 613D?B ?ED D85 256?7B5 1DD5=@D9>7 D? 613D?B 9D 9>D? 1 (
29>7=91<C

N 6 D85 <5149>7 3?5669395>D ?6 1 DB9>7=91< 9C >571D9F5 D85>9D 9C 12
@B13D935 D? 613D?B D81D >571D9F5 613D7?B ?ED 256?B5 1DD5=@D9>7 L
D85 DB9>7=91<

N 13D?B9>7 DB9>?=91<C ?6 D8B¥?B= CY [D1;5C <?DC ?6 @B13D935
1>4 @1D95>35 D 9C 5HDB5=5<I19=@?BD1>D D? D1;5 D85 D9=5 D? 253?=5
@B?69395>D 2| G?B;9>7 <?DC ?6 5H5B39C5C
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TOPIC EXERCISES

&1BD 13D7?B9>7 *B9>?7=91<C

&!$
Y1 Y1
Y Y
Y Y1
Y Y1
Y Y1
Y Y1
Y1 Y1
Y Y1
Y Y1
Y1 Y1
Y1 Y
Y1 Y
Y Y
Y1 Y
Y Y
Y1 Y1
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Y Y1
Y1 Y1
Z1 Z
Z1 Z1
Y1 YZ Z
Y Y
Y1 YZ Z
B1 BC1 C
Y Z YZ1
Y Z YZ1

*85 1B51 ?6 1 B53D1>7<5 9C 79F5> 2| D85 6E>3D97?>
Y Y1 Y G85B5 9C =51CEB54 9> =5D5BC (5GB9D5 D89C
6E>3D9?> 9> 613D?B54 6?B=

*85 1B51 ?6 1 B53D1>7<5 9C 79F5> 2| D85 6E>3D97?>
Y Y 1 Y1 G85B59C=51CEB54 9>=5D5BC (5GB9D5 D89C
6E>3D9?> 9> 613D?B54 6?B=

&1BD 13D?B9>7 *B9>7=91<C G9D8 ?==?> 13D?BC

&!$
Y1 Y1
Y Y1
Y1 Y
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Y Y1

Y Y1

Y1 Y

Y1 Y1

Y Y

Y1 YZ Z
BC BC1
Y Z YZ

Y Y Y

BC1 BC1l B

BC BC1 BC

BC1 BC BC

&I$1&- & &% '$& $

1Y 1Y
1y Y
1Y Y1
1Yy Y
17 Z1
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121 Z1
1 B1B
1 B1B
Y1Y
Y1Y
&$l'&  &(!'! &% $N& & &% P& $ "%%
1Y Y

1Y Y1
1 Y1Y
Y1 Y

Y1 Y

Y1 Y
1Y Y

1 YZ Y21 Z

1 B BCl1 BC

*85 85978D 9> 655D 76 1 @B?:53D9<5 <1E>3854 6B?=1 D?G5B 9C 79F5> 21 D

6E>3D92b U 1 U U G85B®RB5@B5C5>DC D85 >E=25B 76
C53?7>4C 16D5B <1E>38 (5GB9D5 D85 79F5> 6E>3D97?7> 9> 613D?B54 67B=
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*85 85978D 9> 655D 76 1 @B?:53D9<5 <1E>3854 6B?=1 D?G5B 9C 79F5> 21 D

6E>3D092b U 1 U U G85B®RB5@B5C5>DC D85 >E=25B 76
C53?>4C 16D5B <1E>38 (5GB9D5 D85 79F5> 6E>3D97?> 9> 613D?B54 67B=

&1BD 13D?B9>7 +C9>7 D85 #5D874

&1$'% & &!
Y Y1
Y Y1
Y1 Y
Y1 Y1
Y Y1
Y Y1
Y Y
1Y1lY
Y1 YZ Z
Y YZ Z

&1BD 9C3ECC9?> ?1B4 *?@93C

B51D5 I?EB ?G> DB9>7=91< 26 D85 BY8= CY [D81D 613D?BC
)81B5 9D 1<?>7 G9D8 D85 C?<ED9?> ?> D85 49C3ECC9?> 2?1B4

-B9D5 ?ED I?EB ?G> <9CD ?6 CD5@C 6?7B 613D?B9>7 1 DB9>?=91< ?6 D85 6'
BY CY [@>4C81B59D ?> D85 49C3ECC9?> 2?71B4

B51D5 1 DB9>7=91< 26 D85 ®3B= CY [D81D 4?5C >?D 613D?B 1>4
C81B5 9D 1<?>7 G9D8 D85 B51C?> G8l 9D 4?5C >?D 613D?B
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ANSWERS

(YLl) Y
Y Y1
(Y ) Y1
Y1 Y
Y ( Y1)
Y1
Y
&B9=5
Y Y1
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(YL 3( YL 3
(zLpg oz

Y Y1 Y1

Y1 Y
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( Y Y1 )
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Y1 Y
( YL X ( Y1lx
(Z ) (2 )
YY1l Y1
BG BL §(B @
1 Y1 Y
1 Y1 Y1
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1 Y1 Y
1 Y1 Y
1 VYl Y
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1 Y1 Y
1272 Y1 Y1

U 1 U W

Y1 Y
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6.4 Factoring Special Binomials

LEARNING OBJECTIVES

13D7?B 29>?=91<C D81D 1B5 49665B5>35C ?6 CAE1B5C
13D7?B 29>7=91<C D81D 1B5 CE=C 1>4 49665B5>35C ?6 3E25C

Difference of Squares

29>7=91< 9C 1 @7?<I>?=91< G9D8 DG? D5B=C -5 2579> G9D8 ?EB 69BCD C@539
31<<Hdifference of squares

*? FSB961 D85 12?F5 6?B=E<1 =E<D9@<I

-5 EC5 D89C 67B=E<1 D? 613D?B 35BD19> C@5391< 29>?=91<C

Example 1: 13D?BY 1
Solution:

Step 1: 45>D961 D85 29>7=91< 1C 49665B5>35 7?6 CAE1B5C 1>4 45D5B=9>5 D85 C,
613D?BC 7?6 5138 D5B=

B1C ( B C)‘( Bl

G85B5 1>4 B5@B5C5>D

1<752B193 5SH@B5CC9?>C
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5B5 G5 31> GB9D5

*85 D5B=C 1B5 CAE1B5C% 5>35 B Y1>4 C

Step 2:)E2CD9DEDS5 9>D? D85 49665B5>35 ?6 CAE1B5C 6?B=E<1

Step 3:#E<D9@<I D? 3853; *89C CD5@ 9C ?@D9?>1<

>CG5B Y Y1l

D 9C G?BD8 D1;9>7 C?=5 5HDB1 D9=5 1D D89C @?9>D D? B5F95G 1<< ?6 D85 C/
9>D575BC 6B?= D?

13D?B9>7 )@5391< 9>7=91<C
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(53?7>9J9>7 D85C5 @5B653D CAE1B5 9>D575BC 85<@C C@554 D85 613D?B9>7

Example 2: 13D?B Y 1

Solution: *85 CE2DB13D9?> 9>4931D5C D81D D89C 9C 1 49665B5>35 EBD85B=7E
B5377>9J5 D81D D85 D5B=C 1B5 CAE1B5C

>D89C31MB Y>4 C )E2CD9DEDS 9>D? D85 6?B=E<1 6?B 49665B5>35 ?€
CAE1B5C

>CG5B Y Y1

D =11 25 D85 31C5 D81D D85 D5B=C 76 D85 29>?=91< 81F5 1 3?==7?>613D7?B 6C
25 496693E<D D? 945>D961 D85 @5B653D CAE1B5C E>D9< G5 69BCD 613D?B ?EI

13D?B9>7 )@5391< 9>7=91<C
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Example 3: 13D?B Z 1

Solution: *85 D5B=C 1B5 >?D @5B653D CAE1B5C 7?G5F5B >?D935 D81D D85l 47? ¢
3?==7>613D7?B 9BCD 613D?B ?ED D85

*85 BSCE<D9>7 29>?7=91< 613D?B 9C 1 49665B5>35 ?6ECAEIR5C G9D8

>CGSB(Z )(Zl)

Example 4: 13D?B Y 1 Z

Solution: 5B5 G5 81F5 1 29>?=91< G9D8 DG? F1B912<5C 1>4 B53?7>9J5 D81D 9D
49665B5>35 76 CAE1B5C

*85B56?B5B Yi>4 C Z)E2CD9DEDS5 9>D? D85 6?B=E<1 6?7B 49665B5>35 ?€
CAE1B5C

>CG5B( Y 3( Y1 ;
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Try this! 13D?B Y 1
>CGSB( Y ) ( Yl)

Video Solution

3<93; D? C55 F945?

9F5> 1>| B51< >E=25B1 @7?<I>?=91< 7?6 D85 6'¥B= C9C @B9=5 EBDS85B=?B5
D8%um of squares B  C4?5C >?D 81F5 1 75>5B1< 613D?B54 5AE9F1<5>D 1BE
C8?E<4 25 D1;5> >?D D? 3?>6EC5 D89C G9D8 1 @5B653D CAE1B5 DB9>?=91<

*85B567B5

-85> D85 457B55 7?6 D85 C@5391< 29>?=91< 9C 7B51D5B D81> DG? G5 =11 >554 L
D85 49665B5>35 76 CAE1B5C 67B=E<1 =E<D9@<5 D9=5C @7?<I>?7=91<9C 3?=@
613D?B54 G85> >?7>5 ?6 D85 613D?BC 31> 25 613D?B54 1>| 6EBD85B

Example 5: 13D?B 3?=@<5D5I 1

Solution: 9BCD 945>D961 G81D 9C 259>7 CAE1B54

B Cu47?5Cc>?D81F51
75>5B1< 613D?B54 5AE9F1<5>D

13D?B9>7 )@5391< 9>7=91<C


http://www.youtube.com/v/wDm-mTdLmGI
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*2 472 D89C B531<< D85 @?G5B BE<5 6?B 5MB%>5)€ -85> 5H@?>5>DC 1B5

B19C54 D? 1 @?G5B =E<D9@<I D85= -9D8 D89C 9> =9>4 4QD‘5§3=9>5\081D
1>4 GB9D5

*85B567?B5B Y 1>4 C )JE2CD9DEDS5 9>D? D85 67B=E<1 67B 49665B5>35 76 C

D D89C @?9>D >?D935 D81D Q8¥ 613@9[63 9DC5<6 1 49665B5>35 ?6 DG? CAE1B:
1>4 D8EC 31> 25 6EBD85B 613D?BH E¥e>Z C *85 613D?@Y )9C1
CE=?6 CAE1B5C G8938 31>>?D 25 613D?B54 EC9>7 B51< >E=25BC

>CGSB(Y ) Y Y1

Try this! 13D?B 3?=@<5D5<IY 1
>CGSB( Y ) Y Y1

Video Solution

B C (B §(B1BG Qs cssroass
G85B5 1>4 B5@B5C5>D — '

1<752B193 5sH@B5cco?>>c | Sum and Difference of Cubes

B1C (B1G(B
G85B5 1>4 B5@B5C5>D
1<752B193 5SH@B5CC9?>C

%:G?C.;bBSB C@5391< 29>7=91<C ?6 9>D5Bi0D 1B% Oiference of cubes

13D?B9>7 )@5391< 9>7=91<C


http://www.youtube.com/v/Oxb5ceEzFEQ
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-5 31> F5B961 D85C5 6?B=E<1C 2| =E<D9@<I9>7

*85 @B?35CC 6?7B 613D?B9>7 D85 CE= 1>4 49665B5>35 ?6 3E25C 9C F5BI C9=9<1
D85 49665B5>35 76 CAE1B5C -5 69BCD1S45>D8bD85> CE2CDODEDS 9>D? D85
l@@B?@B91D5 6?B=E<1 *85 C5@1B1D5 67?B=E<1C 6?B CE= 1>4 49665B5>35 ?6
EC D? 1<G1IC 38??C®% D? 25 @?C9D9F5

Example 6: 13D?BY

Solution: *85 @<EC C97> 1>4 D85 613D D81D D85 D5B=C 1B5 3E25C 9>4931D5 D?
9C 1 CE= 7?6 3E25C

$5HD 945>D961 G81D 9C 259>7 3E254

13D?B9>7 )@5391< 9>7=91<C
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>D89C31dB Y1>4 C )E2CD9DEDS5 9>D? D85 CE= ?6 3E25C 6?B=E<1

*85 B5CE<D9>7 DB9>?=91< 9C @B9=5 1>4 D85 613D?B9>7 9C 3?=@<5D5 -5 31>
613D?B9J1D9?> 2| =E<D9@<I19>7

>CG5B Y (Yl Y )

D 9C 85<@6E< D? B5F95G D85 @5B653D 3E25C 76 9>D575BC 6B?= D? *89C C
945>D9619>7 CE=C 1>4 49665B5>35C ?6 3E25C

13D?B9>7 )@5391< 9>7=91<C



81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

Example 7: 13D?BZ 1

Solution: >D89C 31C5 G5 81F5 1 49665B5>35 76 3E25C

-5 31> GB9D5

)JE2CDODEB5 Z1>4 C  9>D? D85 6?B=E<1 6?B 49665B5>35 ?6 3E25C

>CGSB(Zl ) (Z Z )

<G1IC <??; 67B 3?==7>613D?BC G85> 613D?B9>7 6 D85 D5B=C ?6 D85 29>?=91
?D85B D81> D85>613D?B D81D ?ED 69BCD

Example 8: 13D?B Y Y

Solution: 579> 21 613D?B9>7 ?ED D85 Y

13D?B9>7 )@5391< 9>7=91<C
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*85 BSCE<D9>7 29>7=91< 613D?B 9C 1 CE= 76 3H35C ®¥85B&

>CG5B Y Y (YlY )

Example 9: 13D?BY Z 1

Solution: *89C 29>?=91< 9C 1 49665B5>35 76 3E25C G9D8 DG? F1B912<5C 45>D¢
259>7 3E254

585 B YZa>4C )E2CDY9DEDS5 9>D? D85 1@ @B?@B91D5 6?B=E<1 1>4 C9=(

>CGSB(YZl ) (YZ YZ )
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Try this! 13D?B Y
>CG5B Y ( Y1 Y )

Video Solution

3<93; D? C55 F945?

-85> 613D7?B9>7 1<G1IC <??; 67B B5CE<D9>7 613D7?BC D? 613D?B 6EBD85B

Example 10: 13D?B 3?=@<5D5&I 1

Solution: -85> 3?>6B?>D54 G9D8 1 29>?=91< D81D 9C 2?7D8 1 49665B5>35 ?6 CAE]
3E25C 1C D89C 9C =1;59D 1 BE<5 D? 613D?B EC9>7 49665B5>35 7?6 CAE1B5C 6¢

*85B567B5B Y 1>4 C )E2CD9DEDS5 9>D? D85 49665B5>35 ?6 CAE1B5C 6?B=

*85 B5CE<D9>7 DG? 29>7=91< 613D?BC 1B5 1 CE= 1>4 1 49665B5>35 7?6 3E25C 1
613D?B54 6EBD85B

*85B567?B5 G5 81F5
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*85 DB9>7=91< 613D?BC 1B5 @B9=5 1>4 D85 5H@B5CC9?> 9C 3?=@<5D5<I 613D

>CG5B Y (Yl Y ) Y1 (Y Y )

C 1>5H5B39C5 613D?B D85 @B5F9?EC 5H1=@<5 1C 1 49665B5>35 ?6 3E25C 69|
3?=@1B5 D85 B5CE<DC -8147? I?E D89>; G5 =1;59D 1 BE<5 D? 613D?B EC9>7 496
?6 CAE1B5C 69BCD

Try this! 13D?BY 1 Z
>CGSB(Y g(Y 1Yz Z) (Ylg(Y YZ Z)

Video Solution

3<93; D? C55 F945?

KEY TAKEAWAYS

N -85> 613D?B9>7 C@5391< 29>?=91<C D85 69BCD CD5@ 9C D? 945>D96I 9
?B 49665B5>35 %>35 G5 945>D96I D85 29>?=91< G5 D85> 45D5B=9>5 D85
F1<E5C ?76>4 1>4 CE2CD9DEDS5 9>D? D85 1@@B?@B91D5 67B=E<1

N *85 6?B=E<1C 67B 1<< ?6 D85 C@5391< 29>?=91<C C8?E<4 25 =5=?B9J54
1449D9?> D? 85<@ 6139<9D1D5 D85 945>D96931D9?> 76 C@5391< 29>?=¢
=5=?B9J5 D85 CAE1B5C 1>4 3E25C ?6 9>D575BC E@ D? 1D <51CD

N 6129>?=91<9C 2?D8 1 49665B5>35 7?6 CAE1B5C 1>4 3E25C D85> 69BCD
1C 1 49665B5>35 7?6 CAE1B5C
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TOPIC EXERCISES

&1BD 9665B5>35 ?6 )JAE1B5C
&l$ 1" & +
Y 1

Y 1
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Y1 Z

B1 C

BC1

YZ 1

YZ 1

B1 BC

BC1 BC

1 Yz Y Z

1 YZ YZ
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Y 1021 )
Y1 1(Z )
(Y )y 1Yl
(Y1) 1Y
Y 1

Y1z

Y1

BC1

B1 C

B1C
B1
Y 1Z

Y 1

*85 85978D 76 1 @B?:53D9<5 4B?@ @54 6B?=1 6??D D?G5B 9C 79F5> 2| D¢

6E>3D92b U 1 U G85B®RB5@B5C5>DC D85 D9=5 9> C53?7>4C
16D5B 9D 9C 4B?@@54 (5GB9D5 D89C 6E>3D97?> 9> 613D?B54 6?B= 9>D 13
V 69BCD
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*85 85978D 76 1 @B?:53D9<5 4B?@@54 6B?=1 6??D D?G5B 9C 79F5> 2| D¢

6E>3D092b U 1 U G85B®RB5@B5C5>DC D85 D9=5 9> C53?7>4C
16D5B 9D 9C 4B?@ @54 (5GB9D5 D89C 6E>3D97?> 9> 613D?B54 6?B=

&1BD )E=1>4 9665B5>35 76 E25C
&l$ 1" & +
Y 1

Y

B1

B1

Y 1
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Y1 Y
B (Cl)
Y 1

Y

B1

B1 C
Y 1Z

Y <Z
&1BD 9C3ECC9?> ?1B4 *?@93C

6 129>7=91<61<<C 9>D? 2?D8 31D57?B95C 49665B5>35 7?6 CAE1B5C 1>4
49665B5>35 76 3E25C G8938 G?E<4 25 25CD D? 613D?B 9D 1C 1>4 G8I B51D
5H1=@<5 D81D 9<<ECDB1D5C D89C CO9DE1D9?> 1>4 613D?B 9D EC9>7 2?D8 ¢

-81D 31> 25 C194 12?ED D85 457B55C ?6 D85 613D?BC 7?6 1 @7?<I|>?=91< 9F
1> 5H1=@<5

#1,5 E@ I?EB ?G> 49665B5>35 7?6 CAE1B5C 613D?B9>7 5H5B39C5 1>4 @B?F
D85 1>CG5B H@<19> 8?7G I?E C?<F54 9D

#1,5 E@ I1?EB ?G> CE= ?B 49665B5>35 ?6 3E25C 613D?B9>7 5H5B39C5 1>4
@B7?F945 D85 1>CG5B H@<19> 8?G I?E C?<F54 9D

13D?B9>7 )@5391< 9>7=91<C
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ANSWERS

Y oY1
(£ ) (41)
&B9=5
N N1
Y Y1
Y Y1

(£ )(41)
Y 1Y
( 313
L(Y )y(Yl)
(Y ) (Y1)
Y Y Y1l
(Y 3(V13
(B G(BLG
(Y2 ) (Y1)
BB G(Bl G
%Y 3 (Y13
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Or o r g

(Y F(Y1Z1)

(Y Y )y(Y 1 Yl)

(Y Z)(Y (Y13

(2C (e ) (et

(Y ) (Y ) Y Y1
(B §(B1G

O 2 2) 07 S
U 1 U Ul

YL (Y Y )

(B )y(B1 B )
Y1 (Y Y )
@) ( OlO)
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&B9=5

(1 3¢ 2z 9
(Ylg(Y YZ Z)

(YZ )(YZl YZ )

(Bl @( B BC C)

(Y 3( Y 1 YZ Z)

BQBl C)‘(B BC C)

Y1 (Y Y )

Y )

Y (Y 1Y ) Y1 (Y Y )
B (Bl B ) B1l (B B )

(Y ;(Y 1YZ Z)(Ylg(Y YZ Z)

13D?B9>7 )@5391< 9>7=91<C
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6.5 General Guidelines for Factoring Polynomials

LEARNING OBJECTIVE

5F5<?@ 1 75>5B1< CDB1D57I1 6?B 613D?B9>7 @?<I>?=91<C

General Factoring Strategy

-5 81F5 <51B>54 F1B9?EC D538>9AE5C 67B 613D?B9>7 @7?<I>?=91<C GODS8 E@ L
D5B=C *85 381<<5>75 9C D? 945>D96I| D85 DI@5 ?6 @?<I>?=91< 1>4 D85> 45394¢
=5D874 D? 1@ @<I| *85 6?7<<?G9>7 ?Eferiralgiiideline for factoring

@?<I>?=91<C

853; 6?B 37==7>613D?BC 6 D85 D5B=C 81F5 3?==?>613D?BC D85>
613D7?B ?ED D85 7B51D5CD 3?==7> 613D7B 1>4 <?7?; 1D D85 B5CE«<
@?<I1>?=91< 613D?BC D? 613D?B 6EBD85B

5D5B=9>5 D85 >E=25B ?6 D5B=C 9> D85 @?<I>?=91<
1 13D?B 6?7EB D5B= @7?<I>?=91<C 2| 7TB?E@9>7

2 13D?B DB9>?=91<C D8B55 D5B=C EC9>7 QDB91< 1>4 5BB?BR 7B
=5D874

3 13D7?7B 29>?=91<C DG? D5B=C EC9>7 D85 6?7<<?G9>7 C@5391< @

Difference of
squares:

B1C (B (;(BlC)‘

Sum of squares: B C OMOB®SVMB

Difference of
cubes:

B1C (BlC)‘(B BCC)

Sum of cubes: B C (B C)T(BlBC C)

"??: 6?B 613D?BC D81D 31> 25 613D?B54 6EBDS85B
853; 2| =E<D9@<I19>7
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Note
N I % 1& $ ! %# $% $ 1'% &
$%& &S &% $ ! WHES%N & % W $ !
"%&IT& 181" & &%, &!
NI& "+ %)& & $! &% &1$ & % %& %

) %+8& && "+ %"$

6 1>5H@B5CC9?>81C1 D85>613D?B D89C ?ED 69BCD ?9>7 C? 9C ?6D5> 7|
1>4 DI@931<<I B5CE<DC 9> 613D?BC D81D 1B5 51C95B D? G?B; GO9D8 <C? <?7?;
B5CE<D9>7 613D?BC D? 613D?B 6EBD85B =1>| 613D?B9>7 @B?2<5=C B5AE9B5
CD5@ @7?<I>?=91<9C 3?7=@<5D5<I 613D?B54 G85> >?>5 ?6 D85 613D?BC 31> 2
6EBD85B

Example1: 13D?B Y 1 Y 1 Y Y

Solution: *89C 6?EB D5B= @7?<I>?=91<81C 1 Y?@3D?B D89C ?ED 69BCD

$?G 613D?B D85 B5CE<D9>7 67EB D5B= @?<I>?=91< 2| 7TB?E@9>7

*85 613D?@Y 1 ) 9C 1 49665B5>35 ?6 CAE1B5C 1>4 31> 25 613D?B54 6EBD85B

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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>CG5B Y Y1 Y Y1

Example 2: 13D?B Y Z1 Y Z YZ

Solution: *89C DB9>?=91<81C1 7%/ 13D?B D89C ?ED 69BCD

*85 DB9>7=91< 613D?B 31> 25 613D?B54 6EBD85B EC9>7 D85 DB91< 1>4 5BB?B =

D85613D?BC = 1>4 ( 1 ) ( 1 ) *85C5 37=29>5 D? 75>5B1D5 D85
3?BB53D 375669395>D 6?7B D85 =94465].D}SB= ( 1 ) 1 1 1
853,

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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>CG5B Y7 Y1)

Example 3: 13D?B BC BC1 BC

Solution: *89C DB9>?=91<81C 1 7BC 13D?B D89C ?ED 69BCD

*85 BSCE<D9>7 DB9>7=91< 613D7B 31> 25 613D?B54 1C 67<<?GC

>CG5B BC(BC )(BCl )

Try this! 13D?B Y Z1 Y Z YZ

>CG58 Y[ Y1 %

Video Solution

3<93; D? C55 F945?

Example 4: 13D?B Z 1

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C


http://www.youtube.com/v/ZnqeFJ7vPW4

81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

Solution: *89C 29>?=91<4?5C >?D 81F51 *85B567B5 2579> 613D?B9>7 2|
945>D9619>7 9D 1C 1 49665B5>35 ?6 CAE1B5C

5B5 B Z1>4 )E2CD9DEDS 9>D? D85 6?B=E<1 6?7B 49665B5>35 7?6 CAE1B5

*85 613D7B Z ) 9C 1 CE= 76 CAE1B5C 1>4 9C @B9=5 (?C%F$B) oC1
49665B5>35 7?6 CAE1B5C 1>4 31> 25 613D?B54 6EBD85B

>CGSB(Z )(Z )(Zl)

Example 5: 13D?BY 1 Z

Solution: *89C 29>?=91< 9C 1 49665B5>35 76 CAE1B5C 1>4 1 49665B5>35 ?6 3E25(
D89C 9C D85 31C5 69BCD 613D?B 9D 1C 1 49665B5>35 76 CAE1B5C

-5 31> GB9D5

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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138 613D?B 31> 25 6EBD85B 613D?B54 59D85B 1C 1 CE= 7B 49665B5>35 ?6 3E25
B5C@53D9F5<I

*85B567B5

>CGSB(Y g(YlYZ Z)(Yl g(Y YZ Z)

Example 6: 13D?BY 1 Y1

Solution: 9BCD 945>D961 D89C 5SH@B5CC9?> 1C 1 49665B5>35 ?6 CAE1B5C

5B5EC5B Yi>4 C Y1 9>D856?B=E<167B 149665B5>35 ?6 CAE1B5C

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C



81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

>CG5B Y1 1Y

Try this! 13D?BY Y Y
>CG5B Y Y (Y 1Y )

Video Solution

3<93; D? C55 F945?

KEY TAKEAWAYS

N +C5 D85 @7?<I>?=91< DI@5 D? 45D5B=9>5 D85 =5D8?4 EC54 D? 613D?B 9D
N D9C 125CD @B13D935 D? <??; 67B 1>4 613D?B ?ED D85 7B51D5CD 3?=="
69BCD *89C G9<< 6139<9D1D5 6EBD85B 613D?B9>7 1>4 C9=@<96| D8E

5CEB5D?9>3<E45D85 1C1613D?B 9> D85 69>1<1>CG5B

N "??; 6?B BSCE<D9>7 613D?BC D? 613D?B 6EBD85B D 9C ?6D5> D85 31C5
613D?B9>7 BSAE9B5C =?B5 D81> ?>5 CD5@

N 6129>?7=91< 31> 25 3?7>C945B54 1C 2?7D8 1 49665B5>35 ?6 CAE1B5C 1>4 1
49665B5>35 ?6 3E25C D85> 69BCD 613D7?B 9D 1C 1 49665B5>35 ?6 CAE1B:!
B5CE<DC 9> 1 =?B5 3?=@<5D5 613D?B9J1D9?>

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C


http://www.youtube.com/v/AjxUn-25Bro
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TOPIC EXERCISES

&1BD #9H54 13D?B9>7
&l$ 1" & +
YZ1 YZ
YZ1 YZ

Y Y1

Y1 Y1 Y

Y Y1 Y1lY
Y1Y Y1l

Y1 Y1lY

Y Y1 Y1

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C



81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

Y 1 Y
Y 1
Y
Y
1Y
Y1 Y
Y1 Y
Y1 Y
Y Y
Y Y Y
1Y Y

B1

B1 C

Z Z 171

Z Z1 21 Z

Y 1 Y
Y Y
Y1 YZ Z

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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Y1 YZ1 <Z

Y1 Y1lY Y

BC1 B1 C
B1 BCl1 C
B1 BC C
Y YZ Z
Y Y21 Z
Y1 1
(Y1) 1 Y1
Y
Y1 1

Y1l 1 Y1 1

Y1 Y1

BC1 BC BC

BC1 BC B

BC1 BC1

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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Z1 7Z2z Z

1 B1 B

BC BC1 BC

Y 1

Y 1

Y 1

Y 1

Y 1

Y 1

Y 1 Y1Y Y

B1 BC1B C

Z Z1 Z1

B BCl1 BCl1 C

N 1 NO1 O

N O NO1

*85 F?<E=5 76 1 35BD19> B53D1>7E<1B C?<94 9C 79F5> 2| D85 6E>3D9?>
7Y Y 1 Y 1 Y-B9D5D856E>3D9?>9>9DC 613D?B54 6?B=

*85 F?<E=5 ?6 1 35BD19> B978D 39B3E<1B 31<9>45B 9C 79F5> 2| D85 6E>3D!
7Y >Y 1 »>Y > Y -B9D5 D85 6E>3D9?> 9> 9DC 613D?B54 67B=

&1BD 9C3ECC9?> ?1B4

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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9BCD 613D?B D85 DB9>?=Y1<1 Y1 *85> 613D?B ?ED D85
9C3ECC D85 C97>96931>35 ?6 613D?B9>7 ?ED D85 69BCD ? I?E ?2D19>
C1=5 B5CE<D

9C3ECC 1 @<1>67B 613D?B9>7 @7?<I>?=91< 5H@B5CC9?>C ?> 1>5H1= -8
C8?E<4 I?E 25 <??,9>7 6?B 1>4 G81D C87E<4 I?E 25 5SH@53D9>7

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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ANSWERS

YZ(YLl X

(Y1) (Y 1)
(YL)y Y (Y1Y )
YL YL Y

Cr e Ay
Y Y vl

&B9=5

( Yty

(Y1)

(Y )

1Y1 Y

(B ) B B1
(£ ) (41)(Z )

YY(YlY)Yl(Y Y)

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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(YL 3( Y1 3
Y(YL)y Y Y1
(BLG(CB 9
&B9=5

Y1 Y

O
N1 O N O

7Y YY Y1

5>5B1< E945<9>5C 67B 13D?B9>7 &?7<I>?=91<C
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6.6 Solving Equations by Factoring

@7?<I>?=91< 5AE1D9?> G9D38

?>5 F1B912<5 ?6 457B55

AE14B1D93 5AE1D9?> GB9D
D85 67B=

By & D

C?<ED9?> D? 1 AE14B1D93
5AE1D9?> 9> CD1>41B4 6?B=

LEARNING OBJECTIVES

,5B961 C?<ED9?>C D? AE14B1D93 5AE1D9?>C

)?<F5 AE14B1D93 5AE1D9?>C 2| 613D?B9>7

5D5B=9>5 1 AE14B1D93 5AE1D9?> G9D8 79F5> C?<ED9?>C
)?<F5 @?<I>?7=91< 5AE1D9?>C 2| 613D?B9>7

Solving Quadratic Equations by Factoring

"51B>9>7 8?G D? C?<F5 5AE1D9?>C 9C ?>5 ?6 ?EB =19> 7?1<C 9> 1<752B1 +@ D
@?9>D G5 81F5 C?<F54 <9>51B 5AE1D9?>C G8938 1B5 ?6 457B55 > D89C C53
G9<< <51B> 1 D538>9AE5 D81D 31> 25 EC54 D? C?<F5 35BD19> 5AE1D9?>C ?6 4¢
guadratic equation 9C 1>I 5AE1D9?> D81D 31> 25 GBIDDar@taiddorm

G85B5 1>4 1B5B51<>E=25BC B# *856?7<<?G9>7 1B5 C?=55H1=@<5C ?6
AE14B1D93 5AE1D9?7>C 1<< 76 G8938 G9<< 25 C?<F54 9> D89C C53D9?7>

C?<ED9?> ?6 1 AE14B1D93 5AE1D9?> 9> CD1>41B4 61Bet9C'B1483493
5AE1D97?>C 31> 81F5 DG? B51< C?<ED9?>C ?>5 B51< C?<ED9?> ?B >? B51< C?<
AE14B1D93 5AE1DO?> Y1 81C DG? C?<ED9?>C >1¥5<I1 1>4Y

D5> 9>

Example 1:,5B961 D81Y 1 1>4Y 1B5 C?<ED9?>¥¢ D? Y1
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Solution: *? F5B961 C?<ED9?>C CE2CD9DED5 D85IFI<ESE>628-@<961 D? C55 96 :
DBE5 CD1D5=5>D B5CE<DC

>CG5B ?D8 F1<E5C @B?4E35 DBES5 CD1D5=5>DC *85B56?B5 D85I 1B5 2?D8 C-
D85 5AE1D9?>

%EB 7?1< 9C D? 45F5<?@ 1<752B193 D538>9AE5C 6?B 69>49>7 C?<ED9?>C D? £
5AE1D9?>C *85 69BCD D538>9AES B5AEBRFAANEEproperty

> ?D85B G?B4C 96 1> @B?4E3D 9C 5AE1< D? J5B? D85> ?>5 ?B 2?D8 76 D85 F1
613D?BC =ECD 25 5AE1< D? J5B?

Example 2:)?<F5 Y1 Y

Solution: *89C 5AE1D9?> 3?>C9CDC 76 1 @B?4E3D ?6 DG? AE1>D9D95C 5AE1< D
D85B56?B5 D85 J5B? @B?4E3D @B?@5BDI 1@@<95C %>5 ?B 27D8 ?6 D85 AEL:
J5B?

>| @B?4E3D 9C 5AE1< D? J5B? 96
1>4 ?><] 96 1D <51CD ?>5 ?6 D85
613D?BC 9C J5B?

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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*? F5B961 D81D D85C5 1B5 C?<ED9?>C CE2CD9DEDS D85 67B D85 F1B912<5

$?D935 D81D 5138 C?<ED9?> @B?4E35C 1 613D?B D81D 9C 5AE1< D? J5B?

>CG5B *85 C?<ED9?>C 1B5 1>4V

*85 AE14B1D93 5AE1D9?> =11 >?D 25 79F5> 9> 9DC 613D?B54 6?B=

Example 3:)?<F5 Y Y1

Solution: *85 7?1< 9C D? @B?4E35 1 @B?4E3D D81D 9C 5AE1< D? J5B? -5 31> 47
613D?B9>7 D85 DB9>?7=91< ?> D85 <56D C945 ?6 D85 5AE1D9?>

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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$5HD 1@@<I D85 J5B? @B?4E3D @B?@5BDI 1>4 C5D 5138 613D?B 5AE1< D? J5!

*89C <51F5C EC G9D8 DG? <9>51B 5AE1D9?>C 5138 76 G8938 31¥ 25 C?<F54 67E

853; D85 C?<ED9?7>C 2| CE2CD9DED9>7 9>D? D85 ?B979>1< 5AE1D9?> D? F5B9G
?2D19> DBES5 CD1D5=5>DC

>CG5B *85 C?<ED9?>C 1B5V 1>4

+C9>7 D85 J5B? @B?4E3D @B?@5BDI 16D5B 613D?B9>7 1 AE14B1D93 5AE1D97?>
6?B=9C D85 ;51 D? D89C D538>9AE5 7?G5F5B D85 AE14B1D93 5AE1D97?> =11 >?7C
79F5> 9> CD1>41B4 6?B= 1>4 C? D85B5 =1| 25 C?=5 @B5<9=9>1B| CD5@C 2567E
613D?B9>7 *85 CD5@C B5ABAIB&dHPactoring 1B5 ?ED<9>54 9> D85 6?7<<?G9>7
5H1=@<5

*85 @B?35CC ?6 C?<F9>7 1>
SAE1D9?> D81D 9C 5AE1< D7 J5B?
21613D?B9>7 9D 1>4 D85> C5DD9>7

5138 F1B912<5 613D?B 5AE1« E?:?xample 4)2<F5 Y Y 1Y
J5B? e

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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Solution:
Step 1: H@B5CC D85 AE14B1D93 5AE1D9?> 9> CD1>41B4 6?B= 7B D85 J5B? @B
@B?@5BDI D? 1@@<I| D85 AE14B1D93 5SH@B5CC9?> =ECD 25 5AE1< D? J5B? +(

1>4 CE2DB13D9?> @B?@5BD95C 7?6 5AE1<9DI D? 3?=29>5 ?@@?C9D5 C945 <9t
?2D19> J5B? ?> ?>5 C945 7?6 D85 5AE1D9?>

> D89C 5H1=@<5 13®? 1>4 CE2DB13D 6B?=27?D8 C945C

Step 2: 13D?B D85 AE14B1D93 5SH@B5CC9?>

Step 3: @@<I D85 J5B? @B?4E3D @B?@5BDI 1>4 C5D 5138 F1B912<5 613D?B 5A

Step 4:)?<F5 D85 B5CE<D9>7 <9>51B 5AE1D9?>C

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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>CG5B *85 C?<ED9?>C 1B5V 1>4V *85 3853; 9C ?@D9?7>1<

Example 5:)?<F5 Y Y

Solution: -B9D5 D89C 9> CD1>41B4 67B= 2| CE2DB6GBR9:27D8 C945C

%>35 D85 5AE1D97?> 9C 9> CD1>41B4 67B= 5AE1l< D? J5B? 613D?B

*89C 9C 1 @5B653D CAE1B5 DB9>7=91< 5>35 C5DD9>7 5138 613D?B 5AE1< D? J
1 B5@51D54 C?<ED9?>

B5@51D54 C?<ED97?> 9C 8bubletrbot 1>4 4?5C >?D 81F5 D? 25 GB9DD5> DG93!

>CG5B *85 C?<ED9?>9C

Try this! )J?2<F5Y 1 Y

B??D D81D 9C B5@51D54 D@FQ?\QG5B Y 1 ?BY

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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Video Solution

3<93; D? C55 F945?

$?D 1<< AE14B1D93 5AE1D9?>C 9> CD1>41B4 6?B= 1B5 DB9>?=91<C -5 ?6D5> 5:
29>7=91<C

Example 6:)?<F5 Y 1

Solution: *89C AE14B1D93 5AE1D9?> 9C 79F5> 9> CD1>41B4 6?B= G85B5 D85 29>
D85 <56D C945 9C 1 49665B5>35 7?6 CAE1B5C 13D7?B 1C 6?7<<?GC

$5HD C5D 5138 613D?B 5AE1< D? J5B? 1>4 C?<F5

>CG5B *85 C?<ED9?>C 1B5 1>4V G8938 31> 1<C? 25 GB9DD5> 1C

Example 7:)?<F5 Y Y

Solution: 19>C@53D9?> G5 C55 ¥81D9C 1 C?<ED9?> D? D89C AE14B1D93 5AEILI
)9>35 49F949>7 21 J5B? 9C E>4569>54 G5 G1>D D? 1F?94 49F949>7 2?D8 C945C *
5AE1D97?7> 2| > 75>5B1< G5 G9C8 D? 1F?94 49F949>7 2?7D8 C945C 76 1> 5AE1DY’
F1B912<5 ?B 1> 5H@B5CC9?> 3?>D19>9>7 1 F1B912<5 -5 G9<< 49C3ECC D89C 9
<1D5B *85 69BCD CD5@ 9C D? B5GB9D5 D89C 5AE1D97?> 9> CD1>41B4 67B= G9L
C945

)?<F9>7 AE1D9?>C 2| 13D?B9>7


http://www.youtube.com/v/OpF3jgw0CZc
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$5HD 613D7?B D85 5H@B5CC9?> $?D935 D81D D85 29>?7=91< ?> D85 ¥56D 81C 1

)5D 5138 613D?B D? 5AE1< D? J5B?

>CG5B *85 C?<ED9?>C 1B5 1>4

Example 8:)?<F5 Y (Y )

Solution: *89C AE14B1D93 5AE1D9?> 1@@51BC D? 25 613D?B54 85>35 9D =978D
D5=@D9>7 D? C5D 5138 613D?B 5AE1<D? ?G5F5B D89C G?E<4 <514 D? 9>37|
B5CE<DC -5 =ECD B5GB9D5 D85 5AE1D9?7> 9> CD1>41B4 67B= 5AE1< D? J5B? C
31> 1@@<I D85 J5B? @B?4E3D @B?@5BDI

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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%>35 9D 9C 9> CD1>41B4 67B= G5 31> 613D?B 1>4 D85> C5D 5138 613D?B SAE1s

>CG5B *85 C?<ED9?>C 1B5 1>4V

Example 9:)?<F5 Y 1 Y

Solution: -5 2579> 21 613D?B9>7 ?ED D85 7?6 *85>613D?B D85 B5CE<D9>7
DB9>?=91<

$5HD G5C5D 5138 &!$ 5AE1<D?J5B? 1>4 C?<FE567B

$?D935 D81D D85 613D?B 9C >?D 1 F1B912<5 613D?B 1>4 DSEC 494 >?D 3?>DBS¢
C?<ED9?> C5D

>CG5B *85 C?<ED9?>C 1B5 1>4

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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Example 10: 13D?B- ¥ - Y1-

Solution: <51B D85 6B13D97>C 2| =E<D9@<I19>7 27D8 C945C ?6 D85 5AE1D9?> 2|
G8938 9C 5AE1< D?

D D89C @?9>D G5 81F5 1> 5AE9F1<5>D 5AE1D9?> G9D8 9>D575B 3?5669395>D
613D?B 1C ECE1< 579> G9D8 D85 613D?BC 76 1>4

*85 375669395>D 76 D85 =944<5 D5B=9d 13D?B 1C 67<<?GC

)5D 5138 613D?B 5AE1< D? J5B? 1>4 C?<F5

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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>CG5B *85 C?<ED9?>C 1B5V 1>4

Try this! )?<F5 Y 1
>CG5B V 1>4

Video Solution

3<93; D? C55 F945?
Finding Equations with Given Solutions

*85 J5B? @B?4E3D @B?@5BDI CD1D5C

>4 9> 613D D85 3?>F5BC5 9C DBES5 1C Gb<<

-85> D89C 9C D85 31C5 G5 31> GB9D5 D85 67<<?G9>7

-5 EC5 D89C @B?@5BDI D? 69>4 5AE1D9?>C 79F5> D85 C?<ED9?>C *? 4? D89C
C?<F9>7 21 613D?B9>7 1B5 @5B6?B=54 9> B5F5BC5

Example 11: 9>4 1 AE14B1D93 5AE1D9?> GOD8 C?<ED9?>C V 1>4

)?<F9>7 AE1D9?>C 2| 13D?B9>7


http://www.youtube.com/v/Hlj22mRUHSg
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Solution: 9F5> D85 C?<ED9?>C G5 31> 45D5B=9>5 DG? <9>51B 613D?BC

*85 @B?4E3D ?6 D85C5 <9>51B 613D?BC 9C 5AE1<YD? I5BPBGB5>

#E<D9@<I D85 29>7=91<C 1>4 @B5C5>D D85 5AE1D9?> 9> CD1>41B4 6?7B=

>CG5B Y Y1 -5 =11 3853; ?EB 5AE1D97?> 2| CE2CD9DED9>7 D85 79F5:
1>CG5BC D? C55 96 G5 ?2D19> 1 DBE5 CD1D5=5>D <C? D85 5AE1D9?7> 67E>4 1
E>9AES 1>4 C? D85 3853, 253?=5C 5CC5>D91< G85> ?EB 5AE1D9?> <??;C 49665E
C?=57>5 5<C5SC *89C 9C <56D 1C 1> 5H5B39C5

Example 12: 9>4 1 AE14B1D93 5AE1D9?> G9D8 9>D575B 375669395>DC 79F5> C?
1>4V

Solution: *? 1F?94 6B13D9?>1< 3?5669395>DC G5 69BCD 3<51B D85 6B13D97?>C 2
2?7D8 C945C 21 D85 45>7=9>1D7B

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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@@<I D85 J5B? @B?4E3D @B?@5BDI 1>4 =E<D9@<I

>CG5B Y Y1

Try this! 9>4 1 AE14B1D93 5AE1D9?> G9D8 9>D575B 3?5669395>DC 79F5> C?<El

>CG5B Y Y1

Video Solution

3<93; D? C55 F945?
Solving Polynomial Equations by Factoring

*85 J5B? @B?4E3D @B?@5BDI 9C DBES5 6?B 1> >E=25B ?6 613D?BC D81D =1;5E
5AE1D9?> 6 1>5H@B5CC9?>9C 5AE1< D? J5B? 1>4 31> 25 613D?B54 9>D? <9>E
D85> G5 G9<< 25 12<5 D? C5D 5138 613D?B 5AE1< D? J5B? 1>4 C?<F5 67B 5138 5

Example 13:)?<F5 Y( Y1 ) Y1

)?<F9>7 AE1D9?>C 2| 13D?B9>7


http://www.youtube.com/v/LM2XkHY6jnM

81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

Solution: )5D 5138 F1B912<5 613D?B 5AE1< D? J5B? 1>4 C?<F5

>CG5B *85 C?<ED9?>C 1B5 1>4

%6 3?EBC5 G5 31>>?D 5H@53D D85 5AE1D9?> D? 25 79F5> 9> 613D?B54 67B=

Example 14:)?<F5 Y Y1 Y1l

Solution: 579> 21 613D?B9>7 D85 <56D C945 3?=@<5D5<I

)5D 5138 613D7?B 5AE1< D? J5B? 1>4 C?<F5

>CG5B *85 C?<ED9?>C 1B5V V 1>4

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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$?D935 D81D D85 457B55 ?6 D85 @?<I1>?=91< 9C 1>4 G5 ?2D19>54 D8B55 C?<EL
75>5B1< 67?B 1>l @?<I1>?=91< 5AE1D9?> G9D8 ?>5 F1B912<®86 457B55
fundamental theorem of algebra 7E1B1>D55@51< C?<ED9?>C ?B 65G5B -5 81F5
C55>D81D =1>| @7?<I>?=91<C 4? >?D 613D?B *89C 4?5C >?D 9=@<I D81D 5AE1D
9>F?<F9>7 D85C5 E>613D?B12<5 @?<I1>?=91<C 4? >?D 81F5 B51< C?<ED9?>C >
@7?<I>?=91< 5AE1D9?>C D81D 4? >?D 613D?B 4? 81F5 B51< C?<ED9?>C -5 G9<<
C?<F5 D85C5 DI@5C ?6 5AE1D9?>C 1C G5 3?>D9>E5 9> ?EB CDE4I ?6 1<752B1

Trythis! )J?<F51 Y 1 Y Y

>CGSB V

Video Solution

3<93; D? C55 F945?

KEY TAKEAWAYS

N @7?7<I>?=91< 31> 81F5 1D =?CD 1 >E=25B 76 C?<ED97?>C 5AE1< D? 9DC 45
*85B56?B5 AE14B1D93 5AE1D9?>C 31> 81F5 E@ D? DG? B51< C?<ED9?>C

N *? C?<F5 1 AE14B1D93 5AE1D9?> 69BCD GB9D5 9D 9> CD1>41B4 6?B= %:
AE14B1D93 5SH@B5CC9?> 9C 5AE1< D? J5B? 613D?B 9D 1>4 D85> C5D 51%
613D?B 5AE1< D? J5B? *85 C?<ED9?>C D? D85 B5CE<D9>7 <9>51B 5AE1D
D85 C?<ED9?>C D? D85 AE14B1D93 5AE1D97?>

N $?D 1<< AE14B1D93 5AE1D9?>C 31> 25 C?<F54 2| 613D?B9>7 -5 G9<< <511
D? C?<F5 AE14B1D93 5AE1D9?>C D81D 4? >?D 613D?B <1D5B 9> D85 3?EE

N *? 69>4 1 AE14B1D93 5AE1D9?> G9D8 79F5> C?<ED9?>C @5B67?B= D85 @
?6 C?<F9>7 21 613D?B9>7 9> BSF5BC5

N 6 1> @?<I>?=91< 9C 613D?B54 9>D? <9>51B 613D?BC 1>4 9C C5D D? J5B"
G5 31> 45D5B=9>5 D85 C?<ED9?>C 2| C5DD9>7 5138 F1B912<5 613D?B 5Al
J5B? 1>4 C?<F9>7 5138 9>49F94E1<<|

E1B1>D55C D81D D85B5 G9<< 25
1C =1>| ?B 65G5B B51<
C?<ED9?>C D? 1 @?<I>?=914 G9D8
?>5 F1B912<5 1C 9DC 457B5

)?<F9>7 AE1D9?>C 2| 13D?B9>7


http://www.youtube.com/v/WFUQAuJ4wys
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TOPIC EXERCISES

&1BD )?<ED9?>C D?'E14B1D93 AE1D9?>C
&% )& 3$& ( %&' ("% $ W& I%N&E& # $& #&!
Kv LY 1 Y1

KvLY 1 Y1

KV L Y 1-
Kv L Y 1—
Kv LY 1Y1

Kv LY 1 Y1

H(
Y1 Y

(Y ) Y
Y1 Y1
Y Y1
Y1

(Y )
Y1)
1Y Y1l

(Y1) (Y )

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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(Y ) (Y1)

(=Y ) (Y1)

(= Y1)

1Y V1
YL (Y1)

(Y ) Y1

(Y ) Y

1 YL (Y )
Y1

&1BD )?<F5 2| 13D?B9>7

Y 1Y1
Y Y1
Z1 Z
Z Z1
Y1 Y
Y Y
Y1 Y

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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Y Y1

Y 1 Y1

Y1 Y

Y1 Y1

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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Y Y
1Y Y
Y Y
Y
Y 1
Y1 1

YY1 1 Y

Y1 Y1
Y1 (Yl )
1YYl Y

Y1l Y Y

Y Y Y

Y1 Y Y1

$& $&I% + $W&'&"+ & % % +& & %! (
- Y _-Y -

— N A= =

Y 1-

~Y 1_

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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_Y 1—
-Y 1-Y
— Y 1-Y
- Y - Y1l-

*85 C945C 76 1 CAE1B5 =51€EB5>9DC 6 D85 1B51 9C CAE1B5 E>9DC
D85> 694

*85 85978D ?6 1 DB91>7<5 9C E>9DC =?B5 D81>9DC 21C5 6 D85 1B51 9C
CAE1B5 E>9DC D85> 69>4 D85 <5>7D8 ?6 D85 21C5

*85 C945C 76 1 B978D DB91>7<5 81F5 =51CEB5C D81D 1B5 3?>C53ED9F5 9>
9>4 D85 <5>7D8 ?6 D85 8I@?D5>EC5 9>D *85 81@?D5>EC5 9C D85 <?>75CD
@@<I D85 &ID817?B51> D85?B5=

*85 @B?69D 9> 4?7<<1BC 75>5B1D54 2| @B?4E39>7 BRGIE*<9:Z@C
9C 79F5>2I1D856E>39¥ 1 Y Y1 2G =1>I
<1=@C =ECD 25 C?<4 1>4 @B?4E354 D? 2B51; 5F5> 9>D -52B51; 5F5> G85>
D85 @B?69D 9C J5B?

%% $+3$! ! &% ($ S &!'& W& % W&™
%& &' ($ $% (% & !$° E - W W
)$ ($"$% &% & %" & $ %"$ 'S IS "B )
(& %&"™ %& &% & % %"
655D
655D
655D
655D

&1BD 9>49>7 AE1D9?>C G9D8 9F5>)?<ED9?>C

# S8 #&!1)& & $! &% (& !l) %'&!'%

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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47?E2<5 B??D
V 47?E2<5B??D
&1BD )?<F9>7 &?<I>?=91< AE1D9?>C
H(
YY ) vl
Y1 Y1 Y1

1 YY1 Y1

YY1

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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1Y Y Y
Y1 Y
1Y Y

Y Y 1YVY1

Y Y1 Y1
Y1 Y1l'Y

Y Y

&1BD 9C3ECC9?> ?1B4 *?@93C

H@<19>G8I ( Y ) ( Y1 ) 81C DG? C?<ED97?>C 1>4
Y( Y ) ( Y1 ) 81C D8B55 C?<ED9?>C

#1;5 E@ I?EB ?G> AE14B1D93 5AE1D9?> 1>4 @?CD 9D 1>4 D85 C?<ED9?>C
D85 49C3ECC9?> 2?1B4

H@<19> 9> I7EB ?G> G?B4C 87G D? C?<F5 1 AE14B1D93 5AE1D9?> 9>
CD1>41B4 67B=

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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ANSWERS

.5C
.5C

$?

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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E>9DC
E>ODC

=9<5C @5B 8?EB

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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=9<5C @5B 8?EB

Y Y1

Y Y

Y Y

)?<F9>7 AE1D9?>C 2| 13D?B9>7
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6.7 Applications Involving Quadratic Equations

LEARNING OBJECTIVES

)5D E@ 1>4 C?<F5 1@ @<931D9?>C 9>F?<F9>7 B5<1D9?>C89@C 25DG55>
>E=25BC

)5D E@ 1>4 C?<F5 1@ @<931D9?>C 9>F?<F9>7 75?=5DB93 B5<1D9?>C89(@
9>F?<F9>7 1B51 1>4 D85 &ID817?B51> D85?B5=

)5D E@ 1>4 C?<F5 1@ @<931D9?>C 9>F?<F9>7 D85 85978D ?6 @B?:53D9<!

Number Problems

*85 1<752B193 C5DE@C ?6 D85 G?B4 @B?2<5=C D81D G5 81F5 @B5F9?EC<I| 5>3
D? <9>51B 5AE1D9?>C -85> G5 DB1>C<1D5 D85 1@ @<931D9?>C D? 1<752B193
C53D9?> D85 C5DE@C <514 D? AE14B1D93 5AE1D9?>C !ECD 1C 2567B5 G5 G1:
B5<19>7 ?> D85 Q7E5CC 1>4 3853;R =5D874 67B C?<F9>7 1@ @<931D9?>C +C9>'
C?<F5 @B7?2<5=C C9=@<9695C D85 @B?35CC 1>4 9C =?B5 B5<912<5

Example 1:%>5 9>D575B 9C <5CC D81> DG935 1>?D85B 9>D575B 1>4 D859B @E
)5D E@ 1> 1<752B193 5AE1D9?> 1>4 C?<F5 9D D? 69>4 D85 DG? 9>D575BC

Solution: 9BCD 945>D961 D85 F1B912<5C F?94 DG? F1B912<5C 2| EC9>7 D85 B5
25DG55> D85 DG? E>;>?G>C

*85 ;5| @8B1C5 QD859B @B?4E3D 9C R 9>4931D5C D81D G5 C8?E<4 =E<D9@<
@B?4E3D 5AE1< D?
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%>35 G5 81F5 D85 @B?2<5=DB1>C<1D54 D? 1 =1D85=1D931< 5AE1D9?> G5 D8t
D89C 31C5 G5 31> C?<F5 21 613D?B9>7 *85 69BCD CD5@ 9C D? GB9D5 D85 5AE:
CD1>41B4 67B=

$5HD 613D7?B 3?=@<5D5<I| 1>4 C5D 5138 F1B912<5 613D?B 5AE1< D? J5B?

*85 @B?2<5=31<<C 6?7B DG? 9>D575BC G8?C5 @B?4E3D 9C *85 @B?4E3D ?6
@?C9D9F5 >E=25BC 9C @?C9D9F5 1>4 D85 @B?4E3D ?6 DG? >571D9F5 >E=25B!
5>35 G5 31> 81F5 DG? C5DC ?6 C?<ED9?& +D3 45D5B=9>5 D85 ?D85B
9>D575BC

>CG5B *G? C5DC ?6 9>D575BC C?<F5 D89C @B?2<5= K L 1>4KV V L $?D93
1>4V V ?EB C?<ED9?>C 3853; ?ED

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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-OD8 AE14B1D93 5AE1D9?>C G5 ?6D5> ?2D19> DG? C?<ED9?>C 6?7B D85 945>D9
E>>?G> <D8?E78 9D =11 25 D85 31C5 D81D 2?D8 1B5 C?<ED9?>C D? D85 5AE1D
=11>?D 25 C?<ED9?>C D? D85 @B?2<5= 6 1 C?<ED97?> 4?5C >?D C?<F5 D85 ?B9
1@@<931D9?> D85> G5 49CB571B4 9D

(531<< D81D 3?>C53ED9F5 ?44 1>4 5F5> 9>D575BC 2?D8 1B5 C5@1B1D54 2|1 DG?

Example 2:*85 @B?4E3D ?6 DG? 3?>C53ED9F5 @?C9D9F5 ?44 9>D575BC 9C  9:
9>D575BC

Solution:

*85 ;51 @81C5 Q@B7?4E3DP9C R 9>4931D5C D81D G5 C8?E<4 =E<D9@<I 1>4 CEt
@B?4E3D 5AE1< D?

(5GB9D5 D85 AE14B1D93 5AE1D97?> 9> CD1>41B4 6?B= 1>4 C?<F5 21 613D?B9>7

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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531EC5 D85 @B?2<5= 1C;C 6?B @?C9DIF®9>DBCIB5 ?><I C?<ED9?> 13;
CE2CD9DEDS5 D? 45D5B=9>5 D85 >5HD ?44 9>D575B

>CG5B *85 3?>C53ED9F5 @?C9D9F5 744 9>D575BC 1B5 1>4

Example 3: 9F5> DG? 3?>C53ED9F5 @?C9D9F5 744 9>D575BC D85 @B?4E3D ?6 |
1>4 DG935 D85 C=1<<5B 9C 5AE1<D? 9>4 D85 9>D575BC

Solution:

*85 ;51 @8B1C5 QDG935 D85 C=1<<5BR 31> 25 DB1XEZ85BHEEITS5 Q@B?4E3DPIC
R 9>4931D5C D81D G5 C8?E<4 =E<D9@<I| D89C 2| D85 <1B75B ?44 9>D575B 1>4
@B?4E3D 5AE1< D?

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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)?<F5 21 613D?B9>7

531EC5 D85 @B?2<5= 1C;C 6?B @?C9DIF®9>DBCIm5 ?><I C?<ED9?> 13;
CE2CD9DEDS 9>D? 45D5B=9>5 D85 >5HD ?44 9>D575B

>CG5B *85 @?C9D9F5 744 9>D575BC 1B5 1>4

Try this! *85 @B?4E3D 76 DG? 3?>C53ED9F5 @?C9D9F5 5F5> 9>D575BC 9C 93
9>D575BC

>CG5B *85 @?C9D9F5 5F5> 9>D575BC 1B5 1>4

Video Solution

3<93; D? C55 F945?
Geometry Problems

-85> G7B;9>7 G9D8 75?=5DBI @B?2<5=C 9D 9C 85<@6E< D? 4B1G 1 @93DEB5 =
C?=5 1B51 6?B=E<1C D81D I?E 1B5 5H@53D54 D?&23G > R

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C


http://www.youtube.com/v/nQSTbyHnv3A
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Area of a rectangle " MX
Area of a square " T

Area of a triangle " -a
Area of a circle " »S

Example 4:*85 6<??B 76 1 B53D1>7E<1B B??=81C 1 <5>7D8 D81D 9C 655D =?B5 |
DG935 9DC G94D8 6 D85 D?D1< 1B51 ?6 D85 6<??B 9C CAE1B5 655D D85> 69:
49=5>C9?7>C ?6 D85 6<?7B

" M G85B5B5@B5C5>DC
D85 <5>7D8 1p-B5@B5C5>DC  go|ution:
D85 G94D8

" T G85B®B5@B5C5>DC
D85 <5>7D8 ?6 5138 C945

" - d G8sBs
B5@B5C5>DC D85 <5>7D8 76 D85
21C5 1>4 B5@B5C5>DC D85
85978D

" >S G85B%B5@B5C5>IDC
D85 B149EC 1>4 D85 3?>CD1»D
>R

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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+C5 D85 67B=E<1 M X1>4 D85 613D D81D D85 1B519C CAE1B5 655D D? C5D
1<752B193 5AE1D9?>

)?<F5 21 613D?B9>7

D D89C @7?9>D G5 81F5 DG? @?CC929<9D95C 6?B D85 G94D8 76 D85 B53D1>7<
C9>35 1 >571D9F5 G94D8 9C >?D 4569>54 38??C5 D85 @?CYDI9F5 ABED9?>
CE2CD9DEDS5 D? 69>4 D85 <5>7D8

>CG5B *85 G94D8 9C 655D 1>4 D85 <5>7D8 9C 655D

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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D 9C 9=@?BD1>D D? 9>3<E45 D85 3?BB53D E>9DC 9> D85 69>1< @B5C5>D1D97
> D85 @B5F9?7EC 5H1=@<5 9D G?E<4 >?D =1;5 =E38 C5>C5 D? C1I D85 G94D8 9
CEB5 D? 9>4931D5 D81D D85 G948&8 9C

Example 5:*85 85978D 76 1 DB91>7<59C 9>385C <5CC D81> DG935 D85 <5>7D8
6 D85 D?D1< 1B51 ?6 D85 DB91>7<5 9C CAE1B5 9>385C D85> 69>4 D85 <5>7D8
1>4 85978D

Solution:

+C5 D85 67B=E<1 - (J1>4 D85 613D D81D D85 1B51 9C CAE1B5 9>385C D? C5L
1<752B193 5AE1D9?>

A:lb'h
2

1
7==b@2b-3
50 8

*? 1F?94 6B13D9?>1< 3?5669395>DC =E<D9@<I 2?7D8 C945C 2| 1>4 D85> B5GB9
AE14B1D93 5AE1D9?> 9> CD1>41B4 67B=

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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2.7=2%b(2b—3)

14=b(2b-3)
14=2b*-3b
0=2b>-3b—14

13D7B 1>4 D85> C5D 5138 613D?B 5AE1< D? J5B?

0=2b*-3b-14
0=(2b-7)(b+2)

2b-7=0 or b+2=0
2b=

b=

NCRIEG T

> D89C 31C5 49CB571B4 D85 >571D9F5 1>CG5B D85 <5>7D8 76 D85 21C59C ¢
+C5 C1 D?45D5B=9>5 D85 85978D ?6 D85 DB91>7<5

2b—3=2(1]—3
2

=7-3
=4

>CG5B *8521C5 =51CEB5C T 9>385C 1>4 D85 85978D 9C 9>385C

Try this! *85 21C5 ?6 1 DB91>7<59C E>9DC <5CC D81> DG935 D85 85978D 6 D8
CAE1B5 E>9DC D85> G81D 9C D85 <5>7D8 ?6 D85 21C5 1>4 85978D

>CG5B *8585978D 9C E>9DC 1>4 D85 21C59C E>9DC

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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Video Solution

3<93; D? C55 F945?

(531<< D81D 1 B978D DB91>7<5 9C 1 DB91>7<5 G85B5 ?>5 76 D85 1>7<5C =51CEl
C945 ?@@?C9D5 ?6 D85 B978D 1>7<5 9C D85 <?>75CD C945 ?6 D85 DB91>7<5 1>
8l@7?D5>EC5 *®ythagorean theorem 79F5C EC 1 B5<1D9?7>C89@ 25DG55> D85 <
1>4 81@?D5>EC5 ?6 1>1 B978D DB91>7<51&85BB5 D85 <5>7D8C ?6 D85 <57C 1>4
9C D85 <5>7D8 ?6 D85 8I@?D5>EC5

a’+b’=c

9F5> 35BD19> B5<1D9?>C89@C G5 EC5 D89C D85?B5= G85> 45D5B=9>9>7 D85
C945C ?6 B978D DB91>7<5C

Example 6:*85 8l@?D5>EC5 ?6 1 B978D DB91>7<59C 9>385C 6 D85 C87BD <57
9>385C <5CC D81> D85 <?>7 <57 D85> 69>4 D85 <5>7D8C ?6 D85 <57C

Solution:

10
x—2

X

Let x represent the length of the long leg.
Let x -2 represent the length of the short leg.

9F5> 1>| B978D DB91>7<5 G9D _ .
<57C =51CEB94P4 E>9DC ®F5> D81D D85 8l@?D5>EC5 =51CEB5C 9>385C CE2CD9DEDS5 9DC F1<E5 9>D

1>4 81@?D5>EC5 =51CEB9>7| &ID817?B51> D85?7B5= 1>4 ?2D19> 1 AE14B1D93 5AE1D9?39> D5B=C ?6
E>oDC D8B C D

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C


http://www.youtube.com/v/yMC7mf527uo
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a + b =c?

(x=2) +x* =10

#E<D9@<I 1>4 B5GB9D5 D85 5AE1D9?> 9> CD1>41B4 6?7B=

(x=2)" +x> =10
X —4x+4+x* =100
2x* —4x-96=0

%>35 9D 9C 9> CD1>41B4 67B= 613D?B 1>4 C5D 5138 F1B912<5 613D7?B 5AE1< D

2x* —4x-96=0
2(x*—2x—-48)=0
2(x+6)(x—8)=0

x+6=0 or x—-&8=0

x=—6 x=28

531EC5 <5>7D8C 31>>?D 25 >571D9F5 49CB571B4 D85 >571D9F5 1>CG5B > D8!
<?>7 <57 =51CEB5C 9>385CYAC5D? 45D5B=9>5 D85 <5>7D8 ?6 D85 C8?BD <57

x-2=8-2

>CG5B *85 C8?BD <57 =51CEB5C 9>385C 1>4 D85 <?>7 <57 =51CEB5C 9>385C

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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Example 7:%>5 <57 ?6 1 B978D DB91>7<5 =51CEB5C 35>D9=5D5BC *85 8l@?D5:
D85 B978D DB91>7<5 =51CEB5C 35>D9=5D5BC <5CC D81> DG935 D85 <5>7D8 ?
<57 9>4 D85 =51CEB5 ?6 1<< D85 C945C ?6 D85 DB91>7<5

Solution:

2x—3
3

X

Let x represent the length of the unknown leg.

Let 2x — 3 represent the length of the unknown leg.

*? C5D E@ 1> 1<752B193 5AE1D9?> G5 EC5 D85 &ID8177?B51> D857?B5=

a+ b*=¢?

3P4 ¥ =(2x-3)

)?<F5 21 613D?B9>7

3+ ¥ =(2x—3)

9+ x* =4x*-12x+9
0=23x*-12x
0=3x(x—-4)

0
4

3x=0 or x—4

x=0 X

9CB571B4 *85 <5>7D8 76 D85 E>;>?G> <57 9C 35>D9=5D%HAC BC5
45D5B=9>5 D85 <5>7D8 ?6 D85 8l1@?D5>EC5

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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2x—3=2(4)-3
=8-3
=5

>CG5B *85 C945C ?6 D85 DB91>7<5 =51CEB5 35>D9=5D5BC 35>D9=5D5BC 1>
35>D9=5D5BC

Try this! *85 8I@?D5>EC5 ?6 1 B978D DB91>7<5 =51CEB5C E>9DC 6 ?>5 <57 9C
=7B5 D81> DG935 D81D 7?6 D85 ?D85B D85> 69>4 D85 <5>7D8 ?6 5138 <57

>CG5B *85 DG? <57C =51CEB5 E>9DC 1>4 E>9DC

Video Solution

3<93; D? C55 F945?
Projectile Problems

*85 85978D ?6 1> ?2:53D <1E>3854 E@G1B4 97>?B9>7 D85 56653DC ?6 19B B5C9
25 =745<54 G9D8 D85 6?7<<?G9>7 6?B=E<1

height =—1 gt* + vt +35,

+C9>7 6E>3D9?> >?D1D9?> G8938 9C =?B5 1@ @B?@B91D5 G5 81F5

h(t)=-1gt’ +vt+s,

-9D8 D89C 6?B=E<1 D85 85978D 31> 25 31<3E<1D54 1D 116 D86-32:53D 9C
<1E>3854 *85 3?5669395>DC B5@B5C5>D D85 67<<?G9>7

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C


http://www.youtube.com/v/53DeG8MHAe8
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1— HI*85 <5DD5B5@B5C5>DC D85 1335<5B1D97?> 4E5 D? 7H1F9DI

W | @ >1E78DR B5@B5C5>DC D85 9>9D91< F5<?39DI ?6 D85 ?2:53D

Q&1E78DR B5@B5C5>DC D85 9>9D91< 85978D 6B?= 38938 D85
?2:53D 9C <1E>3854

-5 37>C945B ?><| @B?2<5=C G85B5 D85 1335<5B1D97?> 4E5 D? 7B1F9DI 31> 25 5F
1CH @&JT F £85B567B5 9> D89C C53D97?> D9=5 G9<< 25 =51CEB54 9> C537?7>«
D85 85978D 9> 655D 5BD19><| D8?E78 D85 67B=E<1 9C F1<94 EC9>7 E>9DC ?D
D85C5

Example 8:*85 85978D 76 1 @B?:53D9<5 <1E>3854 E@G1B4 1D 1 C@554 7?6 655L
6B?=185978D 7?6 655D 9C 79F5> 2| D85 6H>3D9?3 U U ?G
<?>7475C 9D D1,;5 D? 89D D85 7B?E>4

Solution: > 9>5669395>D =5D8?4 6?7B 69>49>7 D85 D9=5 D? 89D D85 7B?E>4 9C D'
CD1BD 7E5CC9>7 1D D9=5C 1>4 5F1<E1D9>7 *? 4? D89C 3?>CDBE3D 1 381BD

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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t h Points

0 | 128 h(0) =-16(0)" +32(0) +128 =128 (0, 128)
1 144 h(1)=-16(1)" +32(1) +128 =144 (1, 144)
2 | 128 h(2)=-16(2)" +32(2) +128 =128 (2, 128)
3 80 h(3)=-16(3)" +32(3) +128 =80 (3, 80)

4 0 h(4)=-16(4)2+32(4)+128 =0 (4, 0)

+C5 D85 D12<5 D? C;5D38 D85 85978D ?6 D85 @B?:53D9<5 ?F5B D9=5

-5 C55D81D 1D C537>4C D85 @B?:53D9<5 89DC D85 7B?E>4 $?D5 D81D G85> [
D85 85978D 9C 5AE1< D? $?G G5 >554 D? C?<F5 D89C @B?2<5= 1<752B1931<<|
D85 C?<ED97?> 1<752B1931<<| EC5 D85 613D D81D D85 85978D 9C G85> D85 ?2:
7B?E>4 -5>554 D? 69>4 D85 DREB5> 1 U

h(t) =-16t> +32¢ +128

!
0=-16¢" +32r +128

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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)?<F5 D85 5AE1D97?> 21 613D?B9>7

0=-161> +32¢+128
0=-16(t>-2t-8)
0=-16(t-4) (1+2)

$?G C5D 5138 F1B912<5 613D?B D? J5B?

t—-4=0 or t+2=0
t==-2

C 5H@53D54 D85 @B?:53D9<5 89DC D8LJ7BTEBR:BHC 9CB571B4V 1C 1
C?<ED9?> 2531EC5 >571D9F5 D9=5 9C >?7D 4569>54

>CG5B *85 @B7?:53D9<5 89DC D85 7B?E>4 (C537?>4C 16D5B 9D 9C <1E>3854

Example 9:*85 85978D 76 1 35BD19> 2?7?7; 4B?@ @54 6B?=D85D?@ ?61 67??D
2E9<49>79C79F5b AU 1 U ?G <?>7475C 9D D1,;5 D? 89D D85 7B?E>4

Solution: 9>4 D85 D9-8585> D85 85974D U

0=-16¢ +144
0=-16(*-9)
0=-16(t+3)(t-3)

t+3=0 or -3=0
t=-3 t=3

>CG5B *85 27??; D1;5C C537>4C D? 89D D85 7B?E>4 G85> 4B?@ @54 6B?= D85 L
6??D 2E9<49>7

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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Try this! *85 85978D 76 1 @B?:53D9<5 C87?D CDB1978D E@ 9>D? D85 19B 6B?= D
79F5>211 U 1 U UG <?>7 4?5C 9D D1;5 D? 3?=5 213; 4?G> D? D85
7B?E>4

>CG5B D G9<<D1;,5 C53?7>4C D? 3?=5 213, 4?G> D? D85 7TB?E>4

Video Solution

3<93; D? C55 F945?

KEY TAKEAWAYS

N D 9C 25CD D? DB1>C<1D5 1 G?B4 @B?2<5=D? 1 =1D85=1D931< C5DE@ 1
C?<F5 EC9>7 1<752B1 F?94 EC9>7 D85 Q7ES5CC 1>4 3853;R =5D874 ?6
C?<F9>7 1@ @<931D9?>C 9> D89C C53D9?>

N -85> C?<F9>7 1@@<931D9?>C 3853; D81D I?EB C?<ED9?>C =1;5 C5>C5 9:
3?>D5HD 7?6 D85 AE5CD9?> ?B 5H1=@<5 96 I?E G9C8 D? 69>4 D85 <5>7D
D85 21C5 ?6 1 DB91>7<5 D85> I?E G?E<4 49CB571B4 1>| >571D9F5 C?<ED

N D 9C 9=@?BD1>D D? 945>D96I 5138 F1B912<5 1>4 CD1D5 9> 1 C5>D5>35 (
5138 F1B912<5 B5@B5C5>DC D 9C ?6D5> 85<@6E< D? 4B1G 1 @93DEB5

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C


http://www.youtube.com/v/loZZF2OHw4E
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TOPIC EXERCISES

&1BD $E=25B &B?72<5=C
&™ $ #&!I & %!I(

%>5 9>D575B 9C 69F5 D9=5C 1>?D85B 6 D85 @B?4E3D 76 D85 DG? 9>D575I
D85> 69>4 D85 9>D575BC

%>5 9>D575B 9C 67EB D9=5C 1>?D85B 6 D85 @B?4E3D ?6 D85 DG? 9>D575
D85> 69>4 D85 9>D575BC

> 9>D575B 9C ?>5 =?B5 D81> 67EB D9=5C 1>?D85B 6 D85 @B?4E3D 76 D85
9>D575BC 9C D85> 69>4 D85 9>D575BC

>9>D575B 9C =7?B5 D81>1>?D85B 6 D85 @B?4E3D ?6 D85 DG? 9>D575BC
D85> 69>4 D85 9>D575BC

>9>D575B 9C <5CC D81> DG935 1>?D85B 6 D85 @B?4E3D 7?6 D85 DG? 9>I
9C D85>69>4 D85 9>D575BC

>9>D575B 9C =7B5 D81> DG935 1>?D85B 6 D85 @B?4E3D ?6 D85 DG? 9>
9C D85>69>4 D85 9>D575BC

%>5 9>D575B 9C E>9DC =?B5 D81> 1>?D85B 6 D85 @B?4E3D ?6 D85 DG?
9>D575BC 9C 5AE1< D? 69F5 D9=5C D85 <1B75B D85> 69>4 D85 DG? 9>D575B

@7?C9D9F5 9>D575B 9C <5CC D81> DG935 1>?D85B 6 D85 @B?4E3D ?6 Di:
9>D575BC 9C 5AE1< D? 696D55> D9=5C D85 C=1<<5B D85> 69>4 D85 DG? 9>L

@7?C9D9F5 9>D575B 9C =?B5 D81> DG935 1 C=1<<5B @?C9D9F5 9>D575B
@B?4E3D 7?6 D85 DG? 9>D575BC 9C 5AE1< D? C9H D9=5C D85 <1B75B D85> 6
9>D575BC

%>5 @?C9D9F5 9>D575B 9C =7B5 D81> 1>?D85B 6 D85 @B?4E3D ?6 D85 L
9>D575BC 9C 5AE1< D? DG5<F5 D9=5C D85 C=1<<5B D85> 69>4 D85 9>D575B

>9>D575B 9C =7?B5 D81>1>?D85B 6 D85 @B?4E3D ?6 D85 DG? 9>D575BC
5AE1< D? =?B5 D81> 67EB D9=5C D859B CE= D85> 69>4 D85 9>D575BC

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C
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>9>D575B 9C =7?B5 D81>1>?D85B 6 D85 @B?4E3D ?6 D85 DG? 9>D575BC
S5AE1< D? =7B5 D81> DG935 D859B CE= D85> 69>4 D85 9>D575BC

*85 @B?4E3D 7?6 DG? 3?>C53ED9F5 @?C9D9F5 5F5>9>D575BC 9C  9>4 D
9>D575BC

*85 @B?4E3D 7?6 DG? 3?>C53ED9F5 @?C9D9F5 ?44 9>D575BC 9C  9>4 D8
9>D575BC

*85 @B?4E3D 76 DG? 3?>C53ED9F5 @?C9D9F5 9>D575BC 9C  9>4 D85
9>D575BC

*85 @B?4E3D ?6 DG? 3?>C53ED9F5 @?C9D9F5 9>D575BC 9C  9>4 D85 9>

*85 @B?4E3D ?6 DG? 3?>C53EDI9F5 @?C9D9F5 744 9>D575BC 9C 5AE1< D?
D81> C5F5> D9=5C D85 CE= ?6 D85 9>D575BC 9>4 D85 9>D575BC

*85 @B?4E3D ?6 DG? 3?>C53ED9F5 @?C9D9F5 5F5> 9>D575BC 9C 5AE1< D
D81> 5<5F5> D9=5C D85 CE= 76 D85 9>D575BC 9>4 D85 9>D575BC

*85 CE= 76 D85 CAE1B5C ?6 DG? 3?>C53ED9F5 @?C9D9F5 ?44 9>D575BC 9(
9>4 D85 9>D575BC

*85 CE= 76 D85 CAE1B5C 7?6 DG? 3?>C53ED9F5 @?C9D9F5 5F5> 9>D575BC ¢
9>4 D85 9>D575BC

*85 CE= 76 D85 CAE1B5C ?6 DG? 3?>C53ED9F5 @?C9D9F5 9>D575BC 9C
D85 9>D575BC

*85 CE= 76 D85 CAE1B5C ?6 DG? 3?>C53ED9F5 @?C9D9F5 9>D575BC 9C
D85 9>D575BC

?B DG? 3?>C53ED9F5 @?C9D9F5 7?44 9>D575BC D85 @B?4E3D ?6 DG935LC
C=1<<5B 1>4 D85 <1B75B9C  9>4 D85 9>D575BC

?B DG? 3?>C53ED9F5 @?C9D9F5 5F5> 9>D575BC D85 @B?4E3D ?6 D85 C=
1>4 DG935 D85 <1B75B 9C  9>4 D85 9>D575BC

&1BD 5?=5DBI &B?2<5=C

&™ $ #&! & %!(

@@<931D9?>C >F?<F9>7 'E14B1D93 AE1D9?>C



81@D5B 13D?B9>7 1>4)?<F9>7 2| 13D?B9>7

*85 G94D8 ?6 1 B53D1>7<59C 655D <5CC D81>9DC <5>7D8 6 D85 1B51 76
B53D1>7<59C CAE1B5 655D D85> 69>4 D85 <5>7D8 1>4 G94D8

*85 <5>7D8 76 1 B53D1>7<59C 655D =?B5 D81>9DC G94D8 6 D85 1B51 76
B53D1>7<59C CAE1B5 655D D85> 69>4 D85 <5>7D8 1>4 G94D8

*85 G94D8 ?6 1 B53D1>7<59C E>9DC <5CC D81> D85 <5>7D8 6 D85 1B51 ¢
CAE1B5 E>9DC D85> 69>4 D85 49=5>C9?>C ?6 D85 B53D1>7<5

*85 G94D8 ?6 1 B53D1>7<5 =51CEB5C ?>5 81<6 ?6 D85 <5>7D8 6 D85 1B51 ¢
CAE1B5 655D D85> 69>4 D85 49=5>C9?>C ?6 D85 B53D1>7<5

*85 <5>7D8 76 1 B53D1>7<5 9C DG935 D81D 76 9DC G94D8 6 D85 1B51 ?6 D
B53D1>7<59C CAE1B5 9>385C D85> 69>4 D85 <5>7D8 1>4 G94D8

*85 <5>7D8 76 1 B53D1>7<5 9C D8B55 D9=5C D81D ?6 9DC G94D8 6 D85 1B:!
D85 B53D1>7<59C CAE1B5 35>D9=5D5BC D85> 69>4 D85 <5>7D8 1>4 G94D¢

*85 <5>7D8 76 1 BS3D1>7<59C 9>385C =?B5 D81> 9DC G94D8 *85 1B51 76 |
B53D1>7<59C 5AE1< D? 9>385C =7?B5 D81> D8B55 D9=5C D85 @5B9=5D5B
D85 <5>7D8 1>4 G94D8 ?6 D85 B53D1>7<5

*85 <5>7D8 ?6 1 B53D1>7<5 9C =5D5BC =?B5 D81> DG935 D85 G94D8 *85 1
?6 D85 B53D1>7<5 9C 5AE1<D? =5D5BC <5CC D81> D8B55 D9=5C D85 @5B9
9>4 D85 <5>7D8 1>4 G94D8 ?6 D85 B53D1>7<5

E>96?B= 2?B45B 9C D? 25 @<1354 1B?E>4 1> 9>38 2] 9>38 @93DEB5 6
D85 D?D1< 1B51 9>3<E49>7 D85 27B45B =ECD 25 CAE1B5 9>385C D85> 8?7G
G945 C8?7E<4 D85 27B45B 25

6??D 2B93; 27B45B 9C 3?>CDBE3D54 1B?E>4 1 CAE1B5 35=5>D C<12 6D
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