Chapter 1

Functions, Graphs, and Limits

1.1 Functions

1 ;((8 _ ?,))(COJ)F i’s _s, 7. h(t)=~Nt> +2t +4,
f=DH=3-D+5=2, h(2) =422 +2(2) +4 =243,
fa=3@)+3=11. h(0)=~J0% +2(0)+ 4 =2,

2. fl)=—Tx+1 7(-4) =(4) +2(~4) +4 =243,

A0)=-70)+1=1
AN =-71)+1=-6

A2)=-7(-2)+1=15 . g =(u+17?

g0 =0+n" =1

3. f(x)=3x%+5x-2, g(-)=(-1+1)"2=0
£(0)=3(0)% +5(0) -2 =2, 2(8) =(8+1)72 = (@)3 57
£(=2) =3(=2)% +5(=2) -2 =0,

S =37 +5(1) ~2=6. 0. Flty=(i-1 =

5 5 ( 2z—1)3
4. h(t)=(2t+1) h(-1)=(-2+17 =-1
h0)=(0+1) =1 h()=(2+1)° =27 0 =;]3 =1,
2(h) -1
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f(x)=x—|x-2,
fO)=1-[1-2|=1-|-1]=1-1=0,
f@@)=2-]2-2|=2-0|=2,
fB)=3-3-2|=3-[1|=3-2=2.

g(x)=4+|x|
g(2)=4+ ‘—2‘ =6
g(0)=4+|0|=4
g(2):4+‘2‘=6

2x+4 if x<l1
h(x)={ )

x“+1 if x>1

h3)=3)> +1=10
h(l)=-2(1)+4=2
h(0)=-2(0)+4 =4
h(-3)=-2(-3)+4=10

3 if r<-5
fO)=1t+1 if -5<¢<5

Jiooif 5
f=6)=3
A-5)=-5+1=-4
£16)=+/16 =4

X
g(X)_1+x2

Since 1+x2 #0 for any real number, the
domain is the set of all real numbers.

Since x> —1=0for x=+1 , fix) is defined
only for x # *1and the domain does not
consist of the real numbers.

fo)y=\"-1

Since negative numbers do not have real
square roots, the domain is all real
numbers suchthat 1 —¢>0,0r < 1.
Therefore, the domain is not the set of all
real numbers.

The square root function only makes sense
for non-negative numbers. Since

t2 +1> 0 for all real numbers 7 the domain
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of h(t)= \Vt? +1 consists of all real

numbers.

x> +5

x+2
Since the denominator cannot be 0, the
domain consists of all real numbers such
that x # 2.

gx)=

f(x)zx3 3% +2x+5
The domain consists of all real numbers.

f(x)=~+2x+6

Since negative numbers do not have real
square roots, the domain is all real
numbers such that 2x + 6 > 0, or x > -3.

f(t)zzt;l
t-—t-2
2 —t-2=(t-2)(t+1)#0

ift#—1and ¢ #2.

t+2

f(@)=
V9 -2

Since negative numbers do not have real
square roots and denominators cannot be
zero, the domain is the set of all real

numbers such that 9 —¢% > 0, namely
-3 <t<3.

h(s)=~s> — 4 is defined only if

s> —4>0 or equivalently

(s —2)(s +2)>0. This occurs when the
factors (s —2)and (s +2) are zero or have

the same sign. This happens when s >2 or
s < -2 and these values of s form the
domain of 4.

f(u)=3u2 +2u—6 and g(x)=x +2, so
f(g(x) =71 (x+2)
=3(x+2)> +2(x+2)-6
=3x? +14x +10.
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f)=u®+4
Fx-D=(x-1)%>+4=x>-2x+5

f)=@w-1)>+2u? andgx=x+1, so
fg(x)=f(x+1)

=[(x+1) =1 +2(x +1)*

=x° +2x% +4x +2.

f(u)=2u +10)?
f(x=5)=[2(x=5)+10]
=(2x-10+10)* = 4x?

f(u)zi2 and g(x)=x—1, so
u

Flg@)=f(x-T)=—"

(x-1)%

fy =+
u
F?+x-2)= !

x2+x—2

f(u)=~u+1 and g(x)zx2 -1, so
f(g(x)=f(x*-1)

=& -1 +1

= /-
_u2 (Aot
s = ’f(x—l) (x—1)>
. filx)y=4-5x

f(x+h)—f(x) :4—5(x+h)—(4—5x)
h h
4—5x—5h—4+5x:—5h

=-5

h h
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34. For f(x)=2x+3,

fx+h)—f(x) _ QCx+h)+3)-(2x+3)

h h
_ 2x+2h+3-2x-3
h
_2h
h
=2

35. f(x)=4x—x>

36.

St - f(x)

h

A+l - (x+h)’ —(4x-x7)

h

_4x+4h—(x2 +2xh+hz)—4x+x2

h
Ax+4h—x? —2xh—h* —4x +x*
h
_4h—2xh—h?
h
_ h(4-2x—h)
h
=4-2x-h
fx)=x*
f+h) - f(x)  (x+h)*—x*
h h
_xz+2xh+hz—x2
h
_ h(Q2x+h)
h
=2x+h



