
Fall	2016	
Solutions	to	the	Math	103/105	Final	Exam	Review	

	
1. −3, 5 	is	not	a	solution	because	3 −3 − 4 5 = −9 − 20 = −29 ≠ 12.	

,
-
, − .

/
	is	a	solution	since	3 ,

-
− 4 − .

/
= 5 + 7 = 12.	

−2
-
, -
/
	is	not	a	solution	because	3 − 2

-
− 4 -

/
= −1 − 3 = −4 ≠ 12.	

2. 	
a. 𝑦 = 5	

	

b. 𝑥 = −5	

	
c. 𝑦 = − 5

-
𝑥 + 1	

	

d. 𝑥 = − 5
-
𝑦 + 1	

	
	
	
	
	



e. 2,−3 	,		𝑚 = /
-
	

	

f. −1,−2 	, 3, 5 	

	

3. 	
a. slope	of	the	line	𝑦 = 5

-
𝑥 + 4	is	5

-
.	So,	

𝑦 − 𝑦2 = 𝑚 𝑥 − 𝑥2 					→					𝑦 − −1 = 5
-
𝑥 − 3 					→					𝑦 + 1 = 5

-
𝑥 − 2					→			𝑦 = 5

-
𝑥 − 3	

b. slope	of	the	line	𝑦 = 5
-
𝑥 + 4	is	5

-
.	So,	

𝑦 − 𝑦2 = 𝑚 𝑥 − 𝑥2 					→					𝑦 − −1 = −-
5
𝑥 − 3 					→					𝑦 + 1 = −-

5
𝑥 + 9

5
				→			𝑦 = − -

5
𝑥 + .

5
	

c. slope	of	the	line	𝑥 = −3𝑦 + 4	is	−2
-
.	So,	

𝑦 − 𝑦2 = 𝑚 𝑥 − 𝑥2 					→					𝑦 − 2 = −2
-
𝑥 − −1 					→					𝑦 − 2 = −2

-
𝑥 − 2

-
					→					𝑦 = − 2

-
𝑥 + ,

-
	

d. 𝑚 = :;<:=
>;<>=

= <5<5
/< <2

= − /
,
	

𝑦 − 𝑦2 = 𝑚 𝑥 − 𝑥2 					→					𝑦 − 2 = −/
,
𝑥 − −1 						→					𝑦 − 2 = −/

,
𝑥 − /

,
					→				𝑦 = − /

,
𝑥 + ?

,
	

4. 𝑥 + 2 5 + 𝑦 − 1 5 = 9					→					center:	 −2, 1 			and			𝑟 = 3	

	



5. 	

a. 𝑦 = 𝑥 + 5
3𝑥 + 𝑦 = 1	

3𝑥 + 𝑥 + 5 = 1					→					4𝑥 + 5 = 1					→					4𝑥 = −4					→					𝑥 = −1					→					𝑦 = −1 + 5 = 4	

b. 𝑥 − 2𝑦 = 1
𝑥 + 𝑦 = 2 					→					

𝑥 − 2𝑦 = 1
−𝑥 − 𝑦 = −2	

−3𝑦 = −1					→					𝑦 = 2
-
					→					𝑥 + 2

-
= 2					→					𝑥 = 2 − 2

-
= ,

-
	

c. 3𝑥 − 2𝑦 = 3
2𝑥 + 3𝑦 = 2					→					

6𝑥 − 4𝑦 = 6
−6𝑥 − 9𝑦 = −6	

−13𝑦 = 0					→					𝑦 = 0					→					3𝑥 − 2 0 = 3					→					3𝑥 = 3					→					𝑥 = 1	
6. 	

a. 𝑚 = :;<:=
>;<>=

= ?.,<2C
/<2

= − -.,
-
= − .

?
	

𝑦 − 𝑦2 = 𝑚 𝑥 − 𝑥2 					→					𝑦 − 10 = − .
?
𝑥 − 1 					→					𝑦 − 10 = − .

?
𝑥 + .

?
					→					𝑦 = − .

?
𝑥 + ?.

?
	

𝐻 = −.
?
𝑡 + ?.

?
		

b. ?.
?
= 11.16		inches	

c. doesn’t	last	this	long	since	𝐻 = −.
?
10 + ?.

?
= − .C

?
+ ?.

?
= − -

?
= −0.5	

d. 0 = − .
?
𝑡 + ?.

?
					→					.

?
𝑡 = ?.

?
					→					7𝑡 = 67					→					𝑡 = ?.

.
≈ 9.57143 ≈ 9	hours	and	34	minutes	

7. 	
a. 𝐴 = 8 − 0.25 5 = 8 − 1.25 = 6.75	liters	
b. 𝐴 = 8 − 0.25 0 = 8	liters	
c. 0 = 8 − 0.25𝑡					→					0.25𝑡 = 8					→					𝑡 = I

C.5,
= 32	minutes	

d. 𝑡-intercept	is	32	which	represents	the	time	when	the	bucket	is	empty,	and	𝐴-intercept	is	8	which	
represents	the	amount	of	water	initially	in	the	bucket.	

e. slope	is	−0.25	which	represents	the	rate	in	liters	per	minute	in	which	the	bucket	is	leaking.	
9. 	

a. 5
-
𝑥 + 1 − 𝑥 = 2 𝑥 + 3 − 5					→					5

-
𝑥 + 5

-
− 𝑥 = 2𝑥 + 6 − 5					→					5

-
𝑥 − 𝑥 − 2𝑥 = 6 − 5 − 5

-
	

5
-
𝑥 − 3𝑥 = 1 − 5

-
					→					−.

-
𝑥 = 2

-
					→					−7𝑥 = 1					→					𝑥 = − 2

.
	

b. 5
-><2

= /
>J2

					→					2 𝑥 + 1 = 4 3𝑥 − 1 					→					2𝑥 + 2 = 12𝑥 − 4					→					−10𝑥 = −6		
𝑥 = ?

2C
= -

,
		

c. >
>J2

+ 5
5><2

= 5>
5><2

					→					 >
>J2

= 5>
5><2

− 5
5><2

					→					 >
>J2

= 5><5
5><2

				→				𝑥 2𝑥 − 1 = 𝑥 + 1 2𝑥 − 2 	
2𝑥5 − 𝑥 = 2𝑥5 − 2𝑥 + 2𝑥 − 2					→					2𝑥5 − 𝑥 = 2𝑥5 − 2					→					−𝑥 = −2					→					𝑥 = 2	

d. ->
>;J-></

− 5
>J/

= ,
><2

					→					 -
>J/ ><2

− 5 ><2
>J/ ><2

= , >J/
>J/ ><2

					→					3𝑥 − 2 𝑥 − 1 = 5(𝑥 + 4)	

3𝑥 − 2𝑥 + 2 = 5𝑥 + 20					→					𝑥 + 2 = 5𝑥 + 20					→					−4𝑥 = 18					→					𝑥 = 2I
</
= − 9

5
	

e. 2
><2

+ 2
>J2

= <5>J/
>;<2

					→					 >J2
><2 (>J2)

+ ><2
>J2 ><2

= <5>J/
>J2 ><2

					→					𝑥 + 1 + 𝑥 − 1 = −2𝑥 + 4	
2𝑥 = −2𝑥 + 4					→					4𝑥 = 4					→					𝑥 = 1	
𝑥 = 1		makes	the	denominator	0,	therefore	𝑥 = 1	is	an	extraneous	solution	with	no	real	solution.	

f. 3𝑥5 − 2𝑥 − 5 = 0					→					3𝑥5 − 5𝑥 + 3𝑥 − 5 = 0					→					𝑥 3𝑥 − 5 + 1 3𝑥 − 5 = 0	
3𝑥 − 5 𝑥 + 1 = 0					→					𝑥 = ,

-
	 , −1	

g. 5𝑥5 − 4𝑥 + 2 = 0					→					𝑥 = < </ ± </ ;</ , 5
5 ,

= /± 2?</C
2C

= /
2C
± <5/

2C
= 5

,
± 5 ?

2C
𝑖 = 5

,
± ?

,
𝑖	

h. 3 4𝑥 − 1 − 2𝑥 𝑥 − 1 = 3𝑥5 − 3𝑥 + 3					→					12𝑥 − 3 − 2𝑥5 + 2𝑥 = 3𝑥5 − 3𝑥 + 3	
−2𝑥5 + 14𝑥 − 3 − 3𝑥5 + 3𝑥 − 3 = 0					→					−5𝑥5 + 17𝑥 − 6 = 0					→					5𝑥5 − 17𝑥 + 6 = 0	
5𝑥5 − 15𝑥 − 2𝑥 + 6 = 0					→					5𝑥 𝑥 − 3 − 2 𝑥 − 3 = 0					→					 𝑥 − 3 5𝑥 − 2 = 0	
𝑥 = 3	, 5

,
		



i. 3𝑥5 + 4𝑥 − 5 = 0					→					𝑥 = </± / ;</ - <,
5 -

= </± 2?J?C
?

= − /
?
± .?

?
= − 5

-
± 5 29

?
= − 5

-
± 29

-
	

j. 𝑥5 − 2𝑥 = −5					→					𝑥5 − 2𝑥 + 5 = 0	

𝑥 = < <5 ± <5 ;</ 2 ,
5 2

= 5± /<5C
5

= 5
5
± <2?

5
= 1 ± /O

5
= 1 ± 2𝑖		

k. 3 𝑥 − 1 − 2𝑥 𝑥 + 1 = 2𝑥 + 5			→				3𝑥 − 3 − 2𝑥5 − 2𝑥 = 2𝑥 + 5				→				−2𝑥5 + 𝑥 − 3 = 2𝑥 + 5	

2𝑥5 + 𝑥 + 8 = 0					→					𝑥 = <2± 2 ;</ 5 I
5 5

= <2± 2<?/
/

= − 2
/
± <?-

/
= − 2

/
± - .

/
𝑖	

l. ,
>J2

− ?
><-

− 7 = 0						→						 , ><-
>J2 ><-

− ? >J2
>J2 ><-

− . >J2 ><-
>J2 ><-

= 0	
5 𝑥 − 3 − 6 𝑥 + 1 − 7 𝑥 + 1 𝑥 − 3 = 0					→					5𝑥 − 15 − 6𝑥 − 6 − 7 𝑥5 − 3𝑥 + 𝑥 − 3 = 0	
−𝑥 − 21 − 7𝑥5 + 21𝑥 − 7𝑥 + 21 = 0					→					−7𝑥5 + 13𝑥 = 0					→					𝑥 −7𝑥 + 13 = 0	

𝑥 = 0	,
13
7 	

m. 2𝑥 − 3P = 3					→					 2𝑥 − 3P -
= 3 -					→					2𝑥 − 3 = 27					→					2𝑥 = 24					→					𝑥 = 12	

n. 𝐷 = 𝑅𝑇					→					𝑅 = T
U
	

o. 𝑎𝑥 + 𝑏𝑦 = 𝑐					→					𝑏𝑦 = 𝑐 − 𝑎𝑥					→					𝑦 = Y<Z>
[

	

p. 𝑇 = ,
9
𝐹 − 32 					→					9

,
𝑇 = 9

,
,
9
𝐹 − 32 					→					9

,
𝑇 = 𝐹 − 32					→					𝐹 = 9

,
𝑇 + 32	

q. 3 − 𝑥 5/- = 6					→					 3 − 𝑥 5/- -/5 = 6 -/5					→					3 − 𝑥 = 6-					→					3 − 𝑥 = 6 6	
−𝑥 = −3 + 6 6					→					𝑥 = 3 − 6 6	

r. 3𝑥 − 1 -// = −8					→					 3𝑥 − 1 -^ = −8					There	is	no	real	solution	for	this	equation	since	no	
4th	root	will	be	−8.	However	there	is	an	extraneous	solution	of	𝑥 = 2.

-
.	

s. 2 − 𝑥 = 𝑥 + 3					→					 2 − 𝑥
5
= 𝑥 + 3 5 = 𝑥 + 3 𝑥 + 3 				→				2 − 𝑥 = 𝑥5 + 3𝑥 + 3𝑥 + 9	

𝑥5 + 7𝑥 + 7 = 0					→					𝑥 = <.± . ;</ 2 .
5 2

= <.± /9<5I
5

= <.± 52
5

						

However,	since	<.< 52
5

≈ −5.8		and		 2 − 𝑥 = 𝑥 + 3 = −5.8 + 3 = −2.8		cannot	be	negative,			

𝑥 = <.< 52
5

		is	an	extraneous	solution,	and	𝑥 = <.J 52
5

		is	the	real	solution.	

t. 3𝑥 − 5 + 4 = 0					→					 3𝑥 − 5 = −4				which	has	no	real	solution,	yet	there	is	an	extraneous	
solution	of	𝑥 = 7.	

u. 2𝑥 − 3 = 7					→					2𝑥 − 3 = 7					→					2𝑥 = 10					→					𝑥 = 5	
								→					2𝑥 − 3 = −7					→					2𝑥 = −4					→					𝑥 = −2	

v. 𝑥 + 5 = −2				Absolute	value	of	no	expression	is	going	to	be	negative,	therefore	there	is	no	real	
solution.		

10. 	
a. 2𝑥 − 3 ≤ 9					→					2𝑥 ≤ 12					→					𝑥 ≤ 6					So,	in	interval	notation,	the	answer	is	 −∞	, 6 .	
b. -

/
− 5𝑥 > 4 + 2𝑥					→					-

/
− 4 > 2𝑥 + 5𝑥					→					-

/
− 2?

/
> 7𝑥					→					−2-

/
> 7𝑥					→					−2-

5I
> 𝑥	

so,		𝑥 < − 2-
5I
					and	in	interval	notation,	the	answer	is	 −∞	, − 2-

5I
.	

c. −5 ≤ 2𝑥 + 3 < 15					→					−8 ≤ 2𝑥 < 12					→					−4 ≤ 𝑥 < 6					and	in	interval	notation:	[−4	, 6)	
d. 2𝑥 + 5 ≥ 11					→					2𝑥 + 5 = 11					→					2𝑥 = 6					→					𝑥 = 3	

											→					2𝑥 + 5 = −11					→					2𝑥 = −16					→					𝑥 = −8	
2 −10 + 5 ≥ 11?					→					 −20 + 5 ≥ 11?					→					 −15 ≥ 11?					→					15 ≥ 11?			Yes	
2 0 + 5 ≥ 11?					→					 5 ≥ 11?					→					5 ≥ 11?		No	
2 5 + 5 ≥ 11?					→					 10 + 5 ≥ 11?					→					 15 ≥ 11?					→					15 ≥ 11?		Yes	
				√											X										√	
								−8										3	
So	the	answer	in	interval	notation	is:	 −∞	, −8 ∪ 3	,∞ 	
	



e. 4 − 3𝑥 < 5					→					4 − 3𝑥 = 5					→					−3𝑥 = 1					→					𝑥 = − 2
-
	

								→					4 − 3𝑥 = −5					→					−3𝑥 = −9					→					𝑥 = 3	
4 − 3 −1 < 5?					→					 4 + 3 < 5?					→					 7 < 5?					→					7 < 5?		No	
4 − 3 0 < 5?					→					 4 < 5?					→					4 < 5?		Yes	
4 − 3 4 < 5?					→					 4 − 12 < 5?					→					 −8 < 5?					→					8 < 5?		No	
					X										√									X	
								−2

-
										3	

So	the	answer	in	internal	notation	is:	 −2
-
	, 3 	

f. 3 − 𝑥 > 5					→					3 − 𝑥 = 5					→					−𝑥 = 2					→					𝑥 = −2	
3 − −3 > 5?					→					3 + 3 > 5?		Yes,	 3 − 0 > 5?					→					3 > 5?		No,		so	𝑥 < −2	
3𝑥 − 4 ≤ 2					→					3𝑥 − 4 = 2					→					3𝑥 = 6					→					𝑥 = 2	 	 	 					
3 0 − 4 ≤ 2?					→					−4 ≤ 2?		Yes,	 3 3 − 4 ≤ 2?					→					9 − 4 < 2?		No,		so	𝑥 ≤ 2	
	
								−2									2	
Since	this	is	an	inequality	with	“AND”	we	need	the	overlapping	part.	Thus	the	answer	is:	 −∞	, −2 	

11. 	
a. 2𝑡- − 16 = 2 𝑡- − 8 = 2 𝑡- − 2- = 2 𝑡 − 2 𝑡5 + 2𝑡 + 25 = 2(𝑡 − 2)(𝑡5 + 2𝑡 + 4)	
b. 𝑝- − 27 = 𝑝- − 3- = 𝑝 − 3 𝑝5 + 3𝑝 + 9 	
c. 𝑎- − 27𝑏- = 𝑎- − 3𝑏 - = 𝑎 − 3𝑏 𝑎5 + 3𝑎𝑏 + 3𝑏 5 = 𝑎 − 3𝑏 𝑎5 + 3𝑎𝑏 + 9𝑏5 	
d. 8𝑥- + 125𝑦- = 2𝑥 - + 5𝑦 - = 2𝑥 + 5𝑦 2𝑥 5 − 2𝑥 5𝑦 + 5𝑦 5 	

						= 2𝑥 + 5𝑦 4𝑥5 − 10𝑥𝑦 + 25𝑦5 	
e. 𝑥/ − 𝑦/ = 𝑥5 5 − 𝑦5 5 = 𝑥5 + 𝑦5 𝑥5 − 𝑦5 = 𝑥5 + 𝑦5 𝑥 + 𝑦 𝑥 − 𝑦 	
f. 𝑥5 − 25 = 𝑥5 − 55 = 𝑥 + 5 𝑥 − 5 	
g. 𝑥5 + 𝑦5		this	is	not	factorable	(prime)	
h. 10𝑥5 − 5𝑥 + 6𝑥 − 9 = 10𝑥5 + 1𝑥 − 9 = 10𝑥5 + 10𝑥 − 9𝑥 − 9 = 10𝑥 𝑥 + 1 − 9 𝑥 + 1 	

						= 𝑥 + 1 10𝑥 − 9 	
i. 2𝑥5 − 5𝑥 + 3 = 2𝑥5 − 2𝑥 − 3𝑥 + 3 = 2𝑥 𝑥 − 1 − 3 𝑥 − 1 = 𝑥 − 1 2𝑥 − 3 	
j. 𝑥5 + 2𝑥 − 3 = 𝑥 + 3 𝑥 − 1 	
k. 8𝑥- − 2𝑥5 = 2𝑥5(4𝑥 − 1)	

12. 	
a. 5</;J5,÷,

-<,
= 5<2?J,

<5
= <2/J,

5
= − 9

5
	

b. 6 + 4 ÷ 2× −3 − 2 = 6 + 2× −3 − 2 = 6 + −6 − 2 = −2	
c. 2 8 + 3k + 3 125 + 7 2 + 6 3k − 4 5 = 2 4 2 + 3k + 3 25 5 + 7 2 + 6 3k − 4 5	

					= 2 2 2 + 3k + 3 5 5 + 7 2 + 6 3k − 4 5	
					= 4 2 + 3k + 15 5 + 7 2 + 6 3k − 4 5	
					= 11 2 + 7 3k + 11 5	

d. −35 + 4 2 − 3 = −9 + 4 −1 = −9 − 4 = −13	

e. <5
-

<-
= -

<5

-
= -P

<5 P =
5.
<I
= − 5.

I
	

f. −2𝑥<5𝑦</ 3𝑥<,𝑦<5 = −2 3 𝑥<5 𝑥<, 𝑦</ 𝑦<5 = −6𝑥<.𝑦<? = − ?
>l:m

	

g. <2?Zn^[P

?Zk[l

<5
= <I[P

-Zk[lZ^

<5
= <I[P

-Zo[l

<5
= <I

-Zo[^
<5
= -Zo[^

<I

5
= 9Z=p[p

?/
	

h. -5Zn^[P

5[l

=
; = 2?Zn^

[^

=
; = 2?

Z^[^

=
; = 2?

Z^[^
= /

Z;[;
	

i. 2I>k:;

I>;:nP
= 9>P:;:P

/
= 9>P:k

/
= 9>P:k

/
= ->:; >:

5
	

j. −48P = −8P 6P = −2 6P 	
k. 32 = 16 2 = 4 2	
l. 3 − 4𝑖 − 5 − 2𝑖 = 3 − 4𝑖 − 5 + 2𝑖 = −2 − 2𝑖	



m. 5 -
,
= 5 -

,
× ,

,
= 5 2,

,
	

n. 5
9P
= 5

9P
× -P

-P
= 5 -P

5.P = 5 -P

-
	

o. 27𝑥? − 5 𝑥.𝑦?P + 2𝑥5𝑦- 𝑥P − 7𝑥- 3𝑥 = 9𝑥? 3 − 5 𝑥?𝑦?P 𝑥P + 2𝑥5𝑦- 𝑥P − 7𝑥- 3𝑥	
				= 3𝑥- 3 − 5𝑥5𝑦5 𝑥P + 2𝑥5𝑦- 𝑥P − 7𝑥- 3𝑥	

p. /
>J5

− >
>;</

− 5>
><5

= / ><5
>J5 ><5

− >
>J5 ><5

− 5> >J5
>J5 ><5

= /><I<><5>;</>
>J5 ><5

= <5>;<><I
>J5 ><5

	

q. 2 3 − 4
5
= 2 3 − 4 2 3 − 4 = 4 9 − 8 3 − 8 3 + 16 = 4 3 − 16 3 + 16	

			= 12 − 16 3 + 16 = 28 − 16 3	
r. 2 3 − 5 2 + 3 3 = 2 4 + 6 9 − 5 2 − 15 3 = 2 2 + 6 3 − 5 2 − 15 3	

			= 4 + 18 − 5 2 − 15 3 = 22 − 5 2 − 15 3	
s. 5J -

, 5</
= 5J - , 5J/

, 5</ , 5J/
= 2C 5JIJ, ?J/ -

5, /J5C 5<5C 5<2?
= 2C 5JIJ, ?J/ -

5, 5 <2?
= 2C 5JIJ, ?J/ -

,C<2?
	

				= 2C 5JIJ, ?J/ -
-/

	
t. 3𝑎 𝑡 + 𝑝 + 3𝑎 𝑡 + 𝑝 = 2 3𝑎 𝑡 + 𝑝 	
u. 2𝑥 − 3 5 = 2𝑥 − 3 2𝑥 − 3 = 4𝑥5 − 6𝑥 − 6𝑥 + 9 = 4𝑥5 − 12𝑥 + 9	
v. 2𝑥5 − 1 3𝑥5 + 7𝑥 + 2 = 6𝑥/ + 14𝑥- + 4𝑥5 − 3𝑥5 − 7𝑥 − 2 = 6𝑥/ + 14𝑥- + 𝑥5 − 7𝑥 − 2	
w. 2𝑥- − 3𝑥5 + 5𝑥 − 1 − 3𝑥5 + 7𝑥 + 2 = 2𝑥- − 3𝑥5 + 5𝑥 − 1 − 3𝑥5 − 7𝑥 − 2	

			= −𝑥- − 10𝑥5 + 5𝑥 − 3	
x. 4𝑥- − 16𝑥5 + 21𝑥 − 12 ÷ 2𝑥 − 3 = 2𝑥5 − 5𝑥 + 3 + <-

5><-
	

	
	 					2𝑥5 − 5𝑥 + 3	
2𝑥 − 3	 					4𝑥- − 16𝑥5 + 21𝑥 − 12	

− 4𝑥- − 6𝑥5 	
	 													−10𝑥5 + 21𝑥	

								−(−10𝑥5 + 15𝑥)	
	 																																		6𝑥 − 12	

																													−(6𝑥 − 9)	
	 																																								−3	

	
y. 9>;J9>J5

->;<.><?
× 5>;<.>J-

?>;<><2
= 9>;J?>J->J5

->;<9>J5><?
× 5>;<?><2>J-
?>;<->J5><2

= -> ->J5 J2 ->J5
-> ><- J5 ><-

× 5> ><- <2 ><-
-> 5><2 J2 5><2

=
><- 5><2
><- ->J5

× ><- 5><2
5><2 ->J2

= ><- 5><2
->J5 ->J2

	

z. 9>;J9>J5
>;<9

÷ 9>;J-><5
->;JI><-

= ><- 5><2
>J- ><-

÷ 9>;J?><-><5
->;J9><><-

= ><- 5><2
>J- ><-

÷ -> ->J5 <2 ->J5
-> >J- <2 >J-

	

				= ><- 5><2
>J- ><-

÷ ->J5 -><2
>J- -><2

= ><- 5><2
>J- ><-

× >J- -><2
->J5 -><2

= 5><2 -><2
->J5 -><2

	

aa. 
/<=q
5<=q

=
^q
q <

=
q

;q
q <

=
q

=
^qn=
q

;qn=
q

= /[<2
[
× [
5[<2

= /[<2
5[<2

	

bb. 
^

rs=<2

5< =
rs=

=
^

rs=<
= rs=
rs=

; rs=
rs= < =

rs=

=
^n= rs=

rs=
; rs= n=

rs=

=
^nrn=
rs=

;rs;n=
rs=

=
Pnr
rs=
;rs=
rs=

= -<>
>J2

× >J2
5>J2

= -<>
5>J2

	

13. 	
a. 9𝑥/; = 3𝑥5	

b. >n;

:nP

<5
= >^

:m
	

c. 3𝑥 − 4 = 𝑦𝑥 + 5			and	since		𝑥 = 1,			3 1 − 4 = 𝑦 1 + 5				→				3 − 4 = 𝑦 + 5				→				−1 = 𝑦 + 5					
𝑦 = −6	

d. 6	is	the	𝑥-intercept	and	the	slope	of	this	line	is	given	by	-
/
	

	



14. 	
a. −3<5 = − 2

-;
= − 2

9
≠ 9	

b. 𝑥 + 𝑥 = 2𝑥			NOT			𝑥5	
d.	 ->;J,>

->J5
= > ->J,

->J5
			which	cannot	be	simplified.	Terms	cannot	be	cancelled	and	3𝑥	is	a	term	in	3𝑥 + 5	

e.	 There	is	no	property	of	distribution	of	multiplication	over	multiplication	
f.	 There	is	no	property	of	distribution	of	exponents	
g.	 It	should	be	𝑥 + 7 = 3,	or	𝑥 + 7 = −3,	which	results	to	𝑥 = −7 + 3 = −4		and		𝑥 = −7 − 3 = −10	

15. 	
a. False,	because	3× 2×5 = 3×10 = 30		but		 3×2 × 3×5 = 6×15 = 90	
b. False,	because	 2 + 3 5 = 5 5 = 25			but			 2 5 + 3 5 = 4 + 9 = 13	
c. False,	because	 3 5 + 4 5 = 9 + 16 = 25 = 5			but			3 + 4 = 7	
d. False,	because	<5

<-
= <2×5

<2×-
= 5

-
			which	is	not	equal	to			−5

-
	

e. False,	because	2 -
/
= 2 + -

/
= I

/
+ -

/
= 22

/
			but			2× -

/
= ?

/
= -

5
	

f. False,	because	1 + 1 = 2			but			 1 5 = 1	
g. False,	because	2 − 3 = −1			but			3 − 2 = 1	
h. False,	because	only	factors	can	be	cancelled,	not	terms.		-

,
+ 5

-
= 9

2,
+ 2C

2,
= 29

2,
		which	is	greater	than	

5
,
,	not	equal	to	5

,
	

Word	Problems:	
1. 	

1
𝑡𝑖𝑚𝑒	𝑜𝑓	𝑜𝑙𝑑𝑒𝑟	𝑐𝑜𝑝𝑦	𝑚𝑎𝑐ℎ𝑖𝑛𝑒 +

1
𝑡𝑖𝑚𝑒	𝑜𝑓	𝑛𝑒𝑤𝑒𝑟	𝑐𝑜𝑝𝑦	𝑚𝑎𝑐ℎ𝑖𝑛𝑒 =

1
𝑡𝑖𝑚𝑒	𝑜𝑓	𝑏𝑜𝑡ℎ	𝑐𝑜𝑝𝑦	𝑚𝑎𝑐ℎ𝑖𝑛𝑒𝑠	

2
5.,
+ 2

}
= 2

2
				→ 			 }

5.,}
+ 5.,

5.,}
= 5.,}

5.,}
				→ 				𝑡 + 2.5 = 2.5𝑡				 → 				2.5 = 1.5𝑡				 → 				𝑡 = 5.,

2.,
= 1. 6		hours	

	
2. 𝑜𝑙𝑑	𝑝𝑟𝑖𝑐𝑒 − 2	𝑐𝑒𝑛𝑡𝑠 = 𝑛𝑒𝑤	𝑝𝑟𝑖𝑐𝑒				 → 				𝑜𝑙𝑑	𝑝𝑟𝑖𝑐𝑒 = 𝑛𝑒𝑤	𝑝𝑟𝑖𝑐𝑒 + 2	𝑐𝑒𝑛𝑡𝑠 = 62 + 2 = 64	𝑐𝑒𝑛𝑡𝑠	
3. 𝐴𝑑𝑎𝑚~𝑠	𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙	𝑠𝑎𝑙𝑎𝑟𝑦 + 5%	𝑜𝑓	𝐴𝑑𝑎𝑚~𝑠	𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙	𝑠𝑎𝑙𝑎𝑟𝑦 = 𝐴𝑑𝑎𝑚~𝑠	𝑛𝑒𝑤	𝑠𝑎𝑙𝑎𝑟𝑦	

𝐴 + 0.05𝐴 = 58000				 → 				1.05𝐴 = 58000				 → 				𝐴 =
58000
1.05 ≈ $55.238.10	

4. 20%	𝑜𝑓	 85 + 90 + 60 + 40%	𝑜𝑓	 𝐹𝑖𝑛𝑎𝑙	𝐸𝑥𝑎𝑚 ≥ 80				 → 				0.2 85 + 90 + 60 + 0.4𝐸 ≥ 80	
0.2 235 + 0.4𝐸 ≥ 80			 → 			47 + 0.4𝐸 ≥ 80			 → 			0.4𝐸 ≥ 80 − 47			 → 			0.4𝐸 ≥ 33			 → 			𝐸 ≥ 82.5	

5. Going	Against	the	Wind:				 𝑆𝑝𝑒𝑒𝑑	𝑜𝑓	𝐵𝑖𝑐𝑦𝑐𝑙𝑖𝑠𝑡 − 𝑆𝑝𝑒𝑒𝑑	𝑜𝑓	𝑊𝑖𝑛𝑑 = /,
-
= 15	

Going	with	the	Wind:	 								 𝑆𝑝𝑒𝑒𝑑	𝑜𝑓	𝐵𝑖𝑐𝑦𝑐𝑙𝑖𝑠𝑡 + 𝑆𝑝𝑒𝑒𝑑	𝑜𝑓	𝑊𝑖𝑛𝑑 = ,.
-
= 19	

Adding	the	two	equations:	 2𝐵 = 34				 → 				𝐵 = 17		mph	speed	of	the	bicyclist	
And	so,			17 +𝑊 = 19				 → 				𝑊 = 19 − 17 = 2			mph	speed	of	wind	

6. 2𝐿 + 2𝑊 = 45			and			𝐿𝑊 = 102	
2𝐿 + 2𝑊 = 45
𝐿𝑊 = 102 				→ 				2𝑊 = 45 − 2𝐿				 → 				𝑤 =

45 − 2𝐿
2 				→ 			𝐿

45 − 2𝐿
2 = 102	

𝐿 45 − 2𝐿
2 = 102				 → 				𝐿 45 − 2𝐿 = 204				 → 				45𝐿 − 2𝐿5 = 204				 → 				2𝐿5 − 45𝐿 + 204 = 0	

𝐿 =
− −45 ± −45 5 − 4 2 204

2 2 =
45 ± 2025 − 1632

4 =
45 ± 393

4 =
45 ± 19.82423

4 	

𝐿 = 16.2	inches	or			𝐿 = 6.3	inches	
If		𝐿 = 16.2,		then			𝑊 = /,<5 2?.5

5
= /,<-5./

5
= 6.3	inches,	and	if	𝐿 = 6.3	inches,	𝑊 = 16.2	inches.	

Thus,	the	length	of	the	rectangle	is	16.2	inches	and	the	width	of	the	rectangle	is	6.3	inches.	
7. 	

10	lb		or		20%	 10	lb		or		20%		 10	lb		or		20%	 10	lb		or		20%	 10	lb		or		20%	
		 So,	we	only	received	60%	of	the	order.	



8. 	
Type	 Rate	 Amount	 Rate	×	Amount	
30%	Antifreeze	 30% = 0.3	 10	 3	
Drain	30%	Antifreeze	 30% = 0.3	 −𝑥	 −0.3𝑥	
Pure	Antifreeze	 100% = 1	 +𝑥	 +𝑥	
Total:	44%	Antifreeze	 0.44	 10	 4.4	
3 − 0.3𝑥 + 𝑥 = 4.4				 → 				3 + 0.7𝑥 = 4.4			 → 			0.7𝑥 = 1.4				 → 				𝑥 = 2		liters	

9. 	
a. $800	million	
b. $25	
c. $10		or		$40	
d. $10		to		$40	

	


