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CHAPTER 1

The Fundamental Concepts






CHAPTER 2

Equations and Inequalities

1) () o=

3
(b) a=-9
(c) All real numbers
(d) All real numbers
(e) 3<x<—4

) z=1lorz=-4

1
(g)$>1orx<—§

(h) z = —g or —5






CHAPTER 3
Graphing Straight Lines and Functions

(1) (a) D:{y|y# -4}

(b) D: {x|x#0}
(c) D:{z]z+5}
(d) D:{z|zeR}

(e) D:{z|xeR}

(f) D:{z|z=1,4,7}
(2) (a) f(3) =

(b) f(=5) =

(c) f(=3)=4

f(0) =

() 2 =0

(3) (a) Relation

(b) Function
(c) Relation
(d) Relation

e) Function

)
)
)
)
)
)
)
)
)
(d)
)
) R
)
)
)
()
(f) Function
(4) (a) f(2®) =321 +4
(b) gz —2) =22 -3
()

9(4) = f(=2) = =5






CHAPTER 4

Equations of a Line and Linear Systems in Two
Variables

(2) (&) m=—3

21
4

(¢) m is undefined
(d) m=0

(3) (a) (0,6) and (—10,0)
(b) (O,%) and (—12,0)
(c) y=3
(d) z=7

(4) ()



10 4. EQUATIONS OF A LINE AND LINEAR SYSTEMS IN TWO VARIABLES

1
) 1

(b)
Yy
4+
=6 } } (6,0)
2 4
o4
o L
(c)
Yy
s 4
3y —6x =23 T
y=2zr+1 1 A (0,1)
| (7%\’0)/ | z
b |
o4
ol
(d)
Yy
y+1=0 — —
y — _ -2 -1 1




4. EQUATIONS OF A LINE AND LINEAR SYSTEMS IN TWO VARIABLES 11

()

P(-1,3) m=3

(f)
Y
1 1 1 x
—1 1 2
P(2,-4) m=0 L
(27 _4)
(8)
y
® (5,9)
s 4
s 4
P(5,9) m is undefined
4
. 4
1 1 z
2 4
1 19
5 =z —
() (2) y= o
3 17



12 4. EQUATIONS OF A LINE AND LINEAR SYSTEMS IN TWO VARIABLES

(e) y= gm’ + g
(f) y=—-22+9
4
(8) y= gl' —4
(h) z=-3
(i) z=-1
(6) (a) (18,4)
(b) (2,-1)
() (=2,-7)
(7) (a)
T+Yy>>d
20 —y > 2

2z +3y > 24




4. EQUATIONS OF A LINE AND LINEAR SYSTEMS IN TWO VARIABLES 13

()

//

(0,2)
2
5y —4x < 10
| (=25,0)

(d)

r Yy

5 + g <4
(e)

x> -y | ! I 2
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4. EQUATIONS OF A LINE AND LINEAR SYSTEMS IN TWO VARIABLES

(f)

Y

N

\
\

<z

(.

50
1
1

x

_
_

y NN

—o A
(8) 5 quarters, 8 dimes, and 3 nickles

(9) 9lbs of $2.20 and 6 1bs. of $2.60

(10) $15,550 at 12 % and $11,500 at 8%



CHAPTER 5

Polynomial Expressions and Functions

(1) (a) Degree: 5; Coefficient: 2
(b) Degree: 4; Coefficient: -5
(c) Degree: 2; Coefficient: —%

) Degree: 3

) —23 — 2% + 4z + 3

(b) —2z* —22% — 2% +42+3

) =722 -5z

) —18ba® + 6a%b® — 15ab>
15m? 4 14m — 8

322 + 2zw — 4w?

m* — 4m3 + 14m? — 20m + 25

(k) 322 — 5 remainder 13

4 1
(1) 4y? — gy +3 remainder 5

3) (a) z=—d3 and z = —1
(b) z>8

_9+3V17

() 2=

(d) {z]ze€ <—5, —Z} U(0,1)U[2,00)}

15



16 5. POLYNOMIAL EXPRESSIONS AND FUNCTIONS

(e) no solution

E—-IR

2+y
1—-2y

(g) =



5. POLYNOMIAL EXPRESSIONS AND FUNCTIONS

(b) t =3 seconds

17






CHAPTER 6

Rational Expressions and Functions

(1) (&) fyeR|y#5)
() {z €R|z#0)
(©) {212 R}

(@) {z € R |a# -2}

@) &) g
) 22
©
(d) _aa—_bb o Zj 2
(e) 2
® @F 3)(61:__2;) (@1 2)
® =5

36 2
(3) 7 o 2ﬁ hours

19






CHAPTER 7

Exponents and Radicals

(1) (a) 10025y

4b2y2
3az?

(b)

(c) x'/* or V/x
(d) b13/15

2ty

(b)

(c

1
8
) 8
(d) -1
)
)

e) 27

f

no real solution

(
(

21
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(

4
5

7. EXPONENTS AND RADICALS

(d) V/z(a—b)
) (a) 1712

2/3

(b) z

)
)
(c) o®
(d) zm/™
)

(5) (a) 227y YTy

(b) 2m2p3v/2m

() 4z — 10z
(k) 1 -3¢z +3Va2 —zorl—3z"34+32%% — 2z

2V/3

0 =




7. EXPONENTS AND RADICALS

(r) 22{/y?
(s) 4 — V100
(t) V7T —-v2
(u) 12 —6y/11

—~
(=]
~
— — —
&
|
~

(g) (5+V2)+ (4+2y)i

(h) 1+3i

23






CHAPTER 8
Quadratic Functions and Equations

(1) (a) = = +5V3i

V3
(b) szor:C::I:T
2v5
(c) xZ:I:Tz
(d) z=00rx=-5
(e) =2
1
() x:a
(g) c==+3orz =42
(h) z=640rax=1
(i) z=—-lorz=2o0rz=5
() r=3+2V5
(k) .I'Zl:l:ﬁ
2
V2,
Q) x=2:|:71
(m) z=—-4orz=5

(2) (a) 2 real distinct roots

(b) complex conjugate pair

25



26 8. QUADRATIC FUNCTIONS AND EQUATIONS

y=a%>—-2x—15

y
y-int: (0,-15)
Z-int: (—3,0) and (5,0)
vertex: (1,-16)
Axis of symmetry: r=1
(b)

f(z)=5—4da — 22

y-int: (0,5)
2-int: (—5,0) and (1,0) ©.5)
vertex: (-2,9) 7
Axis of symmetry: r=-2
(1,0)

[V
<~

-2



y-int:
z-int:

vertex:

8. QUADRATIC

(07_9)
30 ana (2
(5] (3

z=0

Axis of symmetry:

y-int:
x-int:
vertex:

Axis of symmetry:

(0,10)
None

3,1)

xr =

FUNCTIONS AND EQUATIONS 27

y=42> -9

y=a%—6x+10




28 8. QUADRATIC FUNCTIONS AND EQUATIONS
()
g(z) = (z —1)* +3
y
[
T 1
[
y-int: (0,4) [
x-int: None (0,4) :
vertex: (1,3) 1,3)
Axis of symmetry: x =1 . 1 :
I
[
__._,: z
| 2
x=1

(4) (a) Maximum (2, 5)

(b) Minimum (-2, —3)

(5) (a)

Circle:
Center:
Radius:

2?4y —dr+6y+12=0

(r =22+ (y+3)0°=1
(2a_3)
r=1




8. QUADRATIC FUNCTIONS AND EQUATIONS

(b) .
9 + yz =1: Ellipse
y
.
(0,2)

Center: (0,0) /\
x-int:  (—3,0) and (3,0) (=3,0) [/ | (0,0) 3,0
y-int: (0, —2) and (0, 2) S\, )

)
ol

1
(6) Distance = v/97, Midpoint = (5,

5)
(7) (a) 2° 4+ (y — 3)? = 34
(b) (z—2)"+(y—2)*=25
(8) (a) {z [z € (o0, =5)U(1,00)}
(b) {z |z € (-00,-2)U (-1, 1)}
(9) (a) {z |z e (o0, =2]U[6,00)}
(b) {z |z e[-5,1]}

(10) Width: 5, Length: 17






CHAPTER 9

More on Functions

r—4 fx<?2
f) = l;1c—|—1 ifx>2

2

(3,8)

(2) (a) (a) f(0)=9
(b) f(2)=3
(c) f(—6) is undefined
(b) (a) (f +9)(0) =4
(b) (f —9)(1) =2

31




32 9. MORE ON FUNCTIONS

J@4h) = F@) _ 00 4sn 41
h

y=>5—4x

y — int:(0,5)

5
—int: [ =,0
T —in (4,)




y — int:(0, 0)

2 — int:(0,0)
()

y — int:None

x — int:None

(d)
y — int:(0, 3)
x — int:(3,0)
(e)

. MORE ON FUNCTIONS
Yy
s
6
4 4
>
(0,0)
xr
1
>
—4 4
_6 L
.
y=vr—5+4
Yy
6
N (574) /
>
1 1 1
2 4 8
y=v9 -3z
(0,3)
I | | | | | (:\)”0)
f T T T T T T
—10 _8 —6 —4 —2 2 4

33



34

=)
oo
=

y — int:(

)

w
o

o

x — int: (

)

Vertex:(—1,

and (2,0)
)

9. MORE ON FUNCTIONS




9. MORE ON FUNCTIONS 35
(f)
flx)=lz+3[-5
y
(_870)
y — int:(0, —2) } W } z
—10 -8
x — int:(—8,0) and (2,0)
Vertex:(—3, —5)
(&)
g(x) = 2z —1)2+1
y
(1,1)
L
y —int:(0, —1
( )1 ) 1-L.0)\ (1+ %0
1 l
z—int: {1——,0) and {14+ —,0 ‘ ! m
Vertex:(1,1) ©.-D
gl
(4) (a) {z |z <6}
(b) {z |z #3,x#2}
(©) (o |24 %3, £5)
(5) (a)
(_576) Yy
* (-2,5) Al
° 7/
7/
4 = //
F= {(5a _Z)a (_2a 5)7 (6a _5)}
D:{z|z=-2,56} 2 ///
R:{y|ly=-5,-2,5} /,’
_ | | | | | z
F~1 ={(-2,5),(5,-2),(-5,6)} L L L j j
D:{z|z=-5-2,5} e (5,-2)
P
R:{y|y=—256) e ¢
///
e T (6,-5)
/ [ ]




36 9. MORE ON FUNCTIONS

g(x) =3x—2
D:{z|zeR}
R:{ylyeR}

1 2

—1 _ = =

g (:E)—3CL‘—|—3 6
D:{z|xeR}

R:{y|yeR}

y:x2—4
D:{z]xzeR}
R:{ylyex=>-4}

yl=+Vr+4 ¥
D:{z|zecx>—-4}
R:{ylyeR}




CHAPTER 10
Exponential and Logarithmic Functions
1) (a)

14 1 (1,4)

y =4

‘ ‘!// (0,1)

37



38 10. EXPONENTIAL AND LOGARITHMIC FUNCTIONS

(d)
y=-3"1+1
(e)
f(z) =logz
(f)

f(z) = —logg(z — 1)

(2,0)

- ————

/



10. EXPONENTIAL AND LOGARITHMIC FUNCTIONS

y=—2+logy(z+2)

—— e

(d) log;71=0
(3) (a) 8% =64
(b) 5°=1
(c) 1073 = 0.001
(d) 942 =3
(4) (a) 2

(d) undefined
23
®) @ tor (%)

(b) logy(x + z)

(c) log, 36x*
3
(6) (a) logyu —5log,v — 3 log, w

(b) cannot be simplifed any further
3 5 7
(c) 3 log, © + 3 log, y — 3 log;, z

1 1
(d) 3 log, « + 3 log, y

39



40 10. EXPONENTIAL AND LOGARITHMIC FUNCTIONS

(7) (a) z=1n20

4
(b) x——g
7
(c) x:—g
(d) z=-5
In4
(e) =15
In5—4
0 =22
(g) =4
(h) z=1,x=2
(i) z=5
(j) =500
k) z=4
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