Workshop Solutions to Sections 3.4 and 3.5
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= x—3<0, x+2>0 and —-1<0
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Solution:

We see that the function f(x) is not defined when

x?—4=0 = x=+2. Since
3—x

lim =00 lim = —o0
x->2+t x2 — 4 ’ x=2-x2 — 4
and
I 3—x y 3—x
1m = — 00 1m = 0
x--2+x%2 — 4 ’ x->-2"x2—4

then, x = +2 are vertical asymptotes.




3—x

25) The vertical asymptote of f(x) = o — is
Solution:
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We see that the function f(x) is not defined when

°—x—6=0 = (x—-3)(x+2)=0

= x=3 or x=-—2. Since
I 3—x _ i 3—x
xl—rgxz—x—6_xl—rg(x—3)(x+2)

—(x—3) -1 1

=lim——r————=lim——=—=

x—>3(x—3)(x+2) x=3x + 2 5
then, x = 3 is a removable discontinuity.

26) The vertical asymptote of f(x) = xz:jw is
Solution:
(W= e
I = e v G-3-2)

We see that the function f(x) is not defined when
x—3=0or x—2=0= x=3 or x=2.
Since

lim —
x—>3+x2 —5x+6

7—x I 7—x _
s x-3)(x-2)
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then, x =3 and x = 2 are vertical asymptotes.
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and
lim 3—x y 3—x
im ——= lim —— = —
x>-2"x%2—x—6 x->-2-(x—3)(x +2)
then, x = —2 is a vertical asymptote only.
27) The vertical asymptote of f(x) = xzi;% is
Solution:
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f(x):x2+5x+6:(x+3)(x+2)
We see that the function f(x) is not defined when

x+3=0or x4+2=0= x=-3 or x=-2.

Since

lim ——
xo— 3+x2 +5x+6

x—7 y x—=7 _
T G+ 2

I x—17 - x—17 _
- X2 1 5x + 6 xol3- x+3)(x+2)
and
lim x—=7 I x—7 _
sl P +5x+6 = o (x+3)(x+2)

I x—=7 ~ x—7 _
- X2 +5x+6 oo (x+3)(x+2)

x=7

28) The vertical asymptote of f(x) = p v is
(x) = x—=7  x=7
flx T x243x x(x+3)
We see that the function f(x) is not defined when
x=0or x+3=0= x=0 or x=-3. Since
I x—17 I x—=7
m ————= m —— =
x>-3*x%2 +3x x>-3*x(x +3)
y x—7 y x—=7
m ————= m —— = —
x>-3"x2 +3x x->-3"x(x+3)
and
x—=7 y x—=7
o0t X2 +3x s x(x+3)
x—7 I x—=7
m = m —,———m=
o0~ %2 + 3% xio-x(x +3)
then, x = —3 and x = 0 are vertical asymptotes.

then, x = —3 and x = —2 are vertical asymptotes.
29) The vertical asymptote of f(x) = x’::;x

Solution:

() = x—=7 _ x—=7

flx T x2-3x x(x—23)
We see that the function f(x) is not defined when
x=0or x—3=0= x=0 or x=3. Since
x—=7 I x—=7
T x(x—3)

I x—=7 I x—=7
o3t X2 — x_xlgl‘x(x—?))_
and
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= —_ =00
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then, x =3 and x = 0 are vertical asymptotes.
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30) The vertical asymptotes of f(x) = ——

are
Solution:
2x*+1  2x*+1
f(x) =
2-9 (x+3)(x—3)
We see that the functlon f(x) is not defined when
x>—9=0 = x=43. Since
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and
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o 2x%+1 2x2+1
lim
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31) The function f(x) =

+1 . .
9 is continuous at a = 2

xZ_
because
2)+1 3 3

1— 2:—:—:——

f2 (22-9 -5 5
) y x+1_1_ (2)+1_3_ 3
T A9 T (2)2-9 -5 5
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OR

We know that Dy = R\ {3}, so {2} € Dy .

Note: Any function is continuous on its domain.

32) The function f(x) = ;;_19 is discontinuous at

a = +3 because we know that Dy = R\ {£3},
so {£3} & Dy .

x+1

33) The function f(x) = .

29

+3 because {+3} ¢ Dy .

is discontinuous at

. x4l . . . sin3x
34) The fun"\ct|or'1 f.(x) = —— is continuous on its 35) The function f(x) = {—x , x#0 is continuous at
domain whichis Df = R\ {£3}. 3 ,x=0
a =0 because
1- f(0)=3
2- 1im 2 = 3 1im 2% = 3(1) = 3
x-0 X x—0 3x
3- lim f(x) = f(0)
x—0
sin3x 2x%-3x+1
36) The function f(x) ={ x o X*0 is discontinuous | 37) The function f(x) ={ 1 *FL g
5 , X = 0 7 , X = 1
at a = 0 because discontinuousat a =1 because
1- f(0) =5 1- f(1) =7
T sin3x _ . sin 3x _ _ . 2x2-3x+1 . (2x-1)(x-1) .
3- lim f(x) # £(0) 3- lim f(x) # f(1)
2x2-3x+1 . _xP-x—2 . . .
38) The function f(x) = {T x#+1 is 39) The function f(x) = 5 s discontinuous at
1 ,x=1 a =2 because {2} € Dy .
continuous at a = 1 because
1- f(H)=1
2_ —_ —
2o lim 23 iy EDED _ nox—1) =1
x-1 x—1 x—-1 x—1 x-1
3 lim £(x) = f(1)
X
. 2x+3, x>2 ; _ _X+3 . : ;
= ’ 41) The function f(x) = is continuous on its
40) The function f(x) {3x+ 1 x<2 ) f(x) Nz

continuous at a = 2 because
1- f2)=32)+1=7
2- lir§1+(2x +3)=2(2)+3=7
xX—

lim (Bx+1) =3 +1=7
. }Cl_r;r% fx)=7
3- lim f(x)=f(2)

domain where f(x) is defined, we mean that
x2-4>0 = x2>4 = Jx2>4
= |x|>2 & x>2 or x<-2
Hence,
D = (—,—-2) U (2,00).

42) The function f(x) = Vx? — 4 is continuous on its
domain where f(x) is defined, we mean that
x2—-4>0 = x2>4 = Jx2>+/4
= |x|=22 © x=22 or x<-2
Hence,
Dy = (=0, =2] U [2,0).

43) The function f(x) = V4 — x? is continuous on its
domain where f(x) is defined, we mean that
4—x2>20 = —x2>-4 = x?<4
=Vx2<Vi = [x|<2 & —2<x<2

44) The function f(x) = X3 _ s continuous on its

Va—xZ
domain where f(x) is defined, we mean that
4—x2>0 = —x?>-4 = x*<4
= Vx2<Vi = |x|<2 © -2<x<2
Hence,
Dy =(=22).

Hence,
45) The function f(x) = ;;_14 is continuous on its

domain where f(x) is defined, we mean that
X2 —4+0 = x2#4 = x++2
Hence,
Dy = R\ {2}




46) The function f(x) =log,(x + 2) is continuous on
its domain where f(x) is defined, we mean that
x+2>0 = x> -2
Hence,

47) The function f(x) = Vx — 1+ +v/x + 4 is continuous
on its domain where f(x) is defined, we mean that
x—120and x+42>20 = x=>21 N x=>-4
Hence,

48) The function f(x) = 5% is continuous
on its domain .

Hence,
Df = R = (—,).

49) The function f(x) = e* is continuous
on its domain .

Hence,
Df =R = (—,0).

50) The function f(x) = sin~1(3x — 5) is continuous
on its domain where f(x) is defined, we mean that

—1<3x-5<1 © 4<3x<6 o §stz.

Hence,
Dy =3.2].

51) The function f(x) = cos™(3x + 5) is continuous
on its domain where f(x) is defined, we mean that

~1<3x+5<1©-6<3r<-4 ©-2<r<-:.
Hence,

Dy =[-2-3|.

c+x, x>2

52) The number ¢ that makes f(x) = {Zx e x<?2

is continuous at x = 2 is
Solution:
lirr% f(x) exists if
X—
A S0 = I 69

Ji (e 40 = Jip 2x =)

53) The number ¢ that makes
_fex?—2x+1, x< -1
f(x)_{ 3x+2 , x>-1

xlirgl f(x) existsif
lim fG) = lim_f(x)

lim 3x+2)= lim (cx?—-2x+1)
x—-—1% x—>—1"

is continuous at —1 is

ct2=4-c 3D+ 2=c(-1)?*-2(-1)+1
c+tc=4-2 —1=c+3
2c=2 c=-1-3
Cc = 1 Cc = —4
2 <
54) The nslijnn:)tc)er ¢ that makes 55) The value ¢ that makes f(x) = {CJ; +2x, x <2
_[==+2x-1,x<0 . . 0 X*—cx, x>2
fx)=1 « 3 + 4 £ >0 Is continuous at 0 Is is continuous at 2 is

Solution:
}Cir% f(x) exists if

SO = S0
sincx

lim (3x + 4) = lim ( + 2x — 1)
x—0% x—0~
3(0) + 4 = c(1) +2(0) — 1

4=c—-1
c=4+1
c=5

Solution:
}Ci_r)r% f(x) exists if
Jim f(x) = lim f£(x)
lim (x3 —cx ) = lim (cx? + 2x)
x—-2% x—2~
(22 —=c(2) =c(2)?+2(2)
8—2c=4c+4
—2c—4c=4-8

—6c = —4
-4
c=—
-6

2

c==

3

c?x?*—1,x<3

56) The number ¢ that makes f(x) = { x+5 ,x>3

is continuous at 3 is
Solution:
lirr% f(x) exists if
xX—
lim f(x) = lim f(x)
x-3% x—-3~
lim (x +5) = lim (c?x? — 1)
x—3% x—3~
(3)+5=c?(3)*—-1

8=9c2-1
9¢?=8+1
c?=1
c=+1

x—2,x>5

57) The number ¢ that makes f(x) = {cx _3 x<5§

is continuous at 5 is
Solution:
lirré f(x) existsif
X—
'xlgg flx) = ,}ggl_ f(x)
xllggr(x —-2)= xllgl_(cx -3)
(5)—2=c(5)-3

3=5c-3
5c=3+3
5¢ =

6
C:




58) The number ¢ that makes f(x) = {Zxx-l_—gc' z Z :1
is continuous at —1 is
Solution:
lim1 f(x) exists if
x——
lim f(x)= lim f(x)
x—->-1* x——1"
lim (x+3)= lim (2x—c¢)
x—>—1% x——1"
(-D+3=2(-1)-c
2=-2-c
c=-2-2
c=-4




