Chapter 7 Solution Manual

7.1 Free Response Solutions
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7.1 Multiple Choice Solutions
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7.2 Free Response Solutions

Note: You could solve problems 21-32 using L’Hopital’s Rule as well.
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7.2 Multiple Choice Solutions

1.  Cand D are mutually exclusive. Since f'(3) =S5, C is true and D must be
false. E might be false, but D must be.

The correct answer is D




3. A, B, and C are incorrect because they do not reference x = 3. E mixes the

two forms of the derivative definition together.

The correct answer is D
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7.3 Free Response Solutions
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7.3 Multiple Choice Solutions

1. “The derivative of f(x)is positive for all x < —2 and negative for all —2 <x
” means the curve goes up from left to right before x = —2 and down from left to
right after x = —2. Therefore, lim f(x)=+ocand lim f(x)= + oo,

x—> =27 r—> —2+

The correct answer 1s C

3. L False: lim f(x)= lim f(x)
x>t x>0
1. f(2)=2: True
II.  limf(x)does not exist: True

x>

Therefore, the correct answer is E) I and IIT only

3. L f iscontinuousat x =3: True
I1. lim f(x)= lim f(x): True
x>t x>0
II.  limf(x)does not exist: False
x =0

Therefore, the correct answer is D) T and II
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Therefore, the correct answer 1s C) I, 11, and III




7.4 Free Response Solutions

1. f(x)is discontinuous at x = —4, because lim f(x) =4, but
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lim f(x)=1. Therefore, lim f(x)=dne
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tan” !(x — 3)ifx < 3 ,
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1 —cos(x —3)ifx >3
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7.4 Multiple Choice Solutions

1. A Iff is continuous then lim f(x) must exist
x—>h

A through D are parts of the definition of continuous, so they must all be true. E
might be false, but does not have to be.

3. I. False: There i1s a POE at x =1
11. False: There 1s a POE at x =1

1
III.  True: The graph of f has a horizontal asymptote at y = By

The correct answer 1s C
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The correct answer 1s C
7. “The derivative of f(x)is negative for all x < —2 and positive for all —2 < x

” means the curve is decreasing before the VA and increasing after. So the curve
goes down on both sides of x =2. I and II are true and III 1s false.

The correct answer is D

9. L  False: limf(x)=3
x =2
II. True: lim f(x)= lim f(x)
y—=o+ x—=>2"
II.  True: limf(x)=3
x—>2

The correct answer 1s C

11. L £/(2) > limf(x) > 0>2..False
=)
II.  £'(1)<0 and limf(x)=2..True
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II.  limf(x)does not exist: False

x =)

Therefore, the correct answer is B) I only
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7.5 Free Response Solutions

1. f(x)is not differentiable atx = —4 because f(x) is not continuous and at
x = — 1 because it is not smooth.
3. f(x)is not differentiable at x = +2because f(x)is not smooth there.

d
5. f(x) =3/ is not differentiable atmx = d_i dne.

x2=2x+1,ifx<1

7. flx)= is not differentiable because, f'(17) =£'(17).
Inx,ifx > 1
e ¥, if x<0 —e ¥, if x<0

9. fx)=y1, ifx=0 =f'(x)=
cosx, if x>0 —sinx, if x>0

f(x) is continuous (see Section 7.4 #13), but

lim f'(x)= —e’=—1# lim f'(x) = —sin0=0, so f(x) is not differentiable

r—=>1" =17t

because lim f'(x)# lim f'(x)

y—=>1- r—> 1+
secx, if x<O0 secxtanx, if x<O0
1. f(x)=31, if x=0 «f(x)=
1—x3 if x>0 —3x2, if x>0

f(x) is continuous (see Section 7.4 #15) and

lim f'(x) =secOtan0=0= lim f'(x) = —3(0)>=0,s0 f(x)is differentiable.

x—=>n" r=>ont
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J9—x2, if —3<x<3 ?, if =3<x<3
13. flx)={0, ifx=3 - f'(x)= o

(x=3)%if x>3

‘2(x—3),ifx>3

£(x) is not continuous at x =3, so f(x) is not differentiable.

) m,1f x <1
5. ) mx+2,ifx<1 () .
. xX)= = f{x)=
klnx, if x > 1 / —,ifx>1
X

Continuous: m(1)+2=kIn(1) > m+2=0->m= —2
Differentiable: m= T m=k->m=-—-2=k

m=-=2,k=-2

ke®, if x<0 2ke®*, if x <0

17. (x)= - f(x) =
/ [3—mx,ifx>0 / —-m,if x>0

Continuous: ke®=3—m(0) > k=3
Differentiable: 2ke®=—-m->m=2(3)=6

—-2m—6=—m—=>—6=m

m=—6,k=3

7.5 Multiple Choice Solutions

1. A is not false because the endpoints are extremes. C is false because the
curve is not smooth. D is false because the curve goes from increasing to
increasing at 2. E is false because line segments have 0 concavity.

The correct answer 1s B
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3. All the statements must be true. A thru C are the parts of the definition of
continuity and the curve must be continuous in order to be differentiable. D is part
of the definition of differentiable.

The correct answer is E

2x +k forx<l1

5. Differentiable: f (x)=
3 forx>1

2N +k=3-k=1
Continuous: (1)2+(2)(1)—3=3(1)+b—>b= -3

The correct answer 1s A

7. There is a point of displacement at b.

The correct answer 1s B

9. LisTrue: lim f(x)=3+2=5and lim f(x)=4(3)-7=5
x—=>37 x—=>3"
II. is True: The three parts of the definition of continuity hold.
IML. is False: lim f’(x)=1but lim f'(x)=4
x—>3" r—>3+t

The correct answer is D

P(x
11. The denominator degree is higher, therefore lim Qi )) =0
5o O

The correct answer 1s C
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13. L is true by the numerical definition of f'(2)
I1. is true because if f(2) exists, f(x) must be continuous at x =2
I11. is true because f'(2) =0

The correct answer is E

me*+k if x>0
kx> +5x+12 if x<0

15, £(x) =[

Continuous at x =0means: m;+k=12

me”* if x>0
="

2kx“+5if x <0
Differentiable at x =0 means: m =5

Together: m=5-k=7

The correct answer 1s A

mx +1In(x — 1K, if x>2

17.  h(x)=
mx2+5x,if x<2
Continuous at x =2means: 2m=4m+5—->m = _E
m+ ,ifx>2
h(x)= x—1

2mx +5,1f x <2

Differentiable at x =2means: m +k=4m+5->3m—k=—5

S 5
Together: 3 ——|—k=—5-k=——
2 2
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The correct answer is B

10+bx—x2,ifx< —1

19.  f(x)=
[3—kex+1, if x> —1

Continuous means: 9—p =3 —k

b—2x forx<-—1

f(x)=
—ke*t! forx>—1
Differentiable means: p +2= —k
Together: 9—b=3+(b+2)>b=2-4

The correct answer 1s A
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7.6 Free Response Homework
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sinx _ . . .
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(=)
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3 2
x7+7x“+10x
9. lim tan~! =tan"1(o0) = T
s — oo x+5 2
cot” lx tan (/) 0
1. lim = lim ————=—=0
x—>ooe_x+1 ¥ = 00 e_x+1 1
COSX
13, f(x)=
X2
COSX ,
Left end: lim =(.".horizontal asymptote at y =0
, il Y] ,
Rightend: 1lim o= 0.".horizontal asymptote at y =0

r—>o00 X
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Inx?2 2lnx

15, f(x)= =
N Ad—x N Ad—x
2Inx
Left end: lim =dne .".none
x> — o0 -
, 2Inx L'H 2/, (x-4)" /2
Rightend: lim = lim — i

x>0 \[x—4 x =00 /2(x 4)/236_’00 *

asymptote at y =0

7.6 Multiple Choice Solutions

secz(l + h) - secz(l) L'H

) 4 4
1. lim =
h—0 h

2586(% + h)sec(% + h)tan(% + h)
1 -

=2see( 2 Jee( - Jan{ ) =2y 2N =4

The correct answer is D

=0.".

horizontal

3. 9—(—3)2=0=6(—3)+ 18, so fis continuous.

: —2x, ifx<-3
(x)= ,
6, if —3<x

The correct answer is E

and —2(—3) =6, so fis differentiable.
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5. A horizontal asymptote is synonymous with lim f(x)

x> OO0

The correct answer is B

7. G'(x)= j—xfx3\3/? dt = 3x3(3x?)

The correct answer is D

Tt . TU
9. f(x)=In|x - 3 has a vertical asymptote at , = —
2

The correct answer 1s C

x—T _qm-m _ O

11. lim =0
> Secx secTt -1

The correct answer 1s C
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Chapter 7 Practice Test Solutions

' secz(% + h) —secz(%)
I. lim =

h—0 h
L'H 2S€C(l + h)sec(l)tan(l)

) 4 4 4
= lim 1 =2,/2/2(1) =4

h=>0

The correct answer is D

3.  Since 9—(—3)2=0=6(—3) + 18, f(x) is continuous.

—2x, ifx<-3 . .
fx)= / . Since —2(—3) =6, f(x) is differentiable.
6, if —3<x

The correct answer is E

5. Algebraically, horizontal asymptote [im

y— + 00

The correct answer is B

,=i x5 —=3/.3.(2,2) =2,3
G'(x) dx£ Yrde=3x3-(3x) =3x

The correct answer is D

T : T
9. f (x)=In|[x— E has a vertical asymptote at x = 7

The correct answer 1s C
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xX—Tl 0
11. lim = =0

- Secx —1

The correct answer 1s C

FRQ

I(a) lim f (x) =0 because the left side of the curve approaches (—3, 0)

x> —3~

1(b) lim f(x)= —oo because the curve goes down along the left side of the

x—>4-
vertical asymptote.

1(c) lim f(x)=0 because the two parts of the curve come together at (—3, 0)

x—> -3
1(d) lim f(x) = + oo because the curve goes up along the right side of the

_ x4t
vertical asymptote.

1(e) lim f(x) = -1 because the right side of the curve approaches (3, — 1)

x >3t
1(f) lim f(x)=2.8 because the curve is continuous at x = — 1, s0
x-> -1
lim f(x)=f(—=1)=/9-(-1)?=,/8 =2.828

x=> —1
1(g) f(4)=DNE because there is a vertical asymptote at x=4

1(h)  lim f(x) = 0 because the left side of the curve approaches (3, 0)

x—=>3"

1)  f(=3) =1 because the actual point is at (—3, 1)

1G)  f(3)=-1 because the actual point is at (—3, — 1)
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k) lim f (x) =0 because the right side of the curve approaches (—3, 0)

x—> =3+

1())  limf(x) =DNE because the two parts of the curve do not come together at
x—3
as x approaches 3
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