Review Exercise, pp. 156-159

1.

NEL

F(x) = 4x® + 4x 73,
fr(x) = 126* = 20x7°
d2

A T

de

v=2t+ (2t — 3)%,
a=2-(t-3)

v(r) =1—5:"2,

a(r) = 10173

The upward velocity is positive for
0=t=4.5s,zerofort = 4.5s, and
negative forz > 4.5 s.

45 v(t)
304

15+

Velocity (m/s)
o

—154

_30-
—45
Time

a. min: —52,

max: 0
b. min: —65,

max: 16
c. min: 12,

max: 20
a. 62 m

b. Yes, 2 m beyond the stop sign

c. Stop signs are located two or more
metres from an intersection. Since
the car only went 2 m beyond the
stop sign, it is unlikely the car
would hit another vehicle travelling
perpendicular.

min is 2, max is 2 + 3V3

250

i. $2200

ii. $5.50

iii. $3.00; $3.00

i. $24 640

ii. $61.60

iii. $43.20; $43.21

i. $5020

ii. $12.55

iii. $0.03; $0.03

i. $2705

ii. $6.88

iii. $5.01;$5.01

11.
12.

13.
14.

15.
16.
17.
18.

19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

29.

30.

2000

a. moving away from its starting point

b. moving away from the origin and
towards its starting position

2
a. t=— b. yes

27.14 cm by 27.14 cm for the base and
height 13.57 cm

length 190 m, width approximately 63 m
31.6cm by 11.6 cm by 4.2 cm

radius 4.3 cm, height 8.6 cm

Run the pipe 7.2 km along the river shore
and then cross diagonally to the refinery.
10:35 p.m.

$204 or $206

The pipeline meets the shore at a point C,

5.7 km from point A, directly across from P,

11.35 cm by 17.02 cm
344 mby29.1 m
2:23 p.m.

3.2 km from point C

a. absolute maximum: f(7) = 41,
absolute minimum: f(1) =5

b. absolute maximum: f(3) = 36,
absolute minimum: f(—3) = —18

c. absolute maximum: f(5) = 67,
absolute minimum: f(—=5) = —63

d. absolute maximum: f(4) = 2752,
absolute minimum: f(—2) = —56

a. 629 m ¢. 3.6 m/s?

b. 47s

a f'2) =60  d.f'(1) = —136
. _ o 1

b. f"(—=1) =26 e f"(4)= 108
. B . 1

€ f(0) =192 Lf8) =

a. position: 1, velocity: é,
s (L 1
acceleration: (18)’ speed: 3

b. position: g, Velocity' g,

acceleration: speed °

27’

a. v(t) = %(zl + )52+ 1),

2
a(t) = 5@ + N2+ 2 - 1)

. 1.931 m/s

. 236 m/s

. undefined

. 0.141 m/s’

c a6

Chapter 3 Test, p. 160

1.

a. y' =14
b. f”( ) = —180x — 24x
ey’ =60x > + 60x
d. £"(x) = 96(4x — 8)
a. v(3) = =57,
a(3) = —44

=2
<
=
S
g
Il
&

w
®
<

. 1m/s, 1 m/s

. betweent =0sandr = 15s
2m/s?

. min: —63, max: 67

. min: 7.5, max: 10

2.1s

. about 22.9

250 m by 166.7 m

162 mm by 324 mm by 190 mm
$850/month
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Chapter 4

Review of Prerequisite Skills, pp.

162-163
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9. a. Asx— £oo,f(x) > 0. b. increasing: x < 0,x > 4;
b. Asx— —o0,f(x) > decreasing: 0 < x < 4
Asx — o0, f(x) > 00 c¢. increasing: x < —1,x > 1;
c. Asx— —oo,f(x) > decreasing: —1 < x < 0,
As x — 00, f(x) > —o0. 0<x<1
10. o li=o d. increasing: —1 < x < 3;
S we decreasing: x < —1,x >3
b. ﬁ;x =3 e. increasing: —2 < x < 0,x > 1;
decreasing: x < —2,0 < x < 1

c. m; no vertical asymptote f. increasing: x > 0;
; d L .= 3 . decr.easing: x <0
. (x +3)» 5. increasing: —3 < x < —2,x > [;
44 1. a.y=0 decreasing: x < —3, -2 <x <1
2 /’ b.y=4 6. y
5 1 5
6 -4 2 20 2 4 6 ¢ y=s3 ol @25)
7 dy=2
—4 12. a. i. no x-intercept; (0, 5) 3
6] ii. (0,0); (0,0) 2
i, (é, 0); (o,§> ] .
4 a0 3 3 2 30| 1 3 3 45
: ;7 iv. (%, O); no y-intercept (-1.0) __;
d. 3 b. i. Domain: {xeR|x # —1},
5. a. x>+ 6x +x 2 Range: {yeR|y # 0} 7. a=3,b=—-9,c=-9
W4+ 2+ 3 ii. Domain: {xeR |x # 2}, 8. y
b. 2 —3) Range: {yeR|y # 4}1 FYNEN
5 - 1
c. 2(3x 8— 6x)(6x — 6) iii. Domain: {xeR|x * 2}, /\
- 2
d. (i - 4)% Range: {yeR\y # %} Y ) ]
28 iv. Domain: {xeR |x # 0}, -4 0 \4\
6. a x—8+x+3 Range: {yeR |y # 2} ]
2
bt T Section 4.1, pp. 169-171 9. a ix<4
) ii. x >4
7. <§, 2.19),(—1,4.5) 1. a. (0.1),(-4,33) jii. x =4
) b. (0,2) -
8. a. Iff(x) = x", where n is a real 1 N
number, then f*(x) = nx"~ . c. <5, o), (2.25, —48.2), (=2, —125) /—\
b. If f(x) = k, where k is a constant, 5 5 /
then f'(x) = d. <1,5), (—1, —5) "
c. Ifk(x) = f(x)g(x), then 2. A function is increasing when EEL RS R N
k(x) = f'(x)glx) = flx)g'(x) f'(x) > 0and is decreasing when ™
. 1 (x) = L3 then fix) <o. _a
3. a. Lx<-1,x>2 -3
iy - £ 8 ~ ) P e ss ‘
[g(x)]z ’ ii. (71’4)’(2’ 71) b. :. x < —l,x > 1
g(x) # 0. b i —1<x<1 di. L <x<
e. If fand g are functions that have ii. x < —1L,x>1 fil. x=—-lLx=1
derivatives, then the composite iii. (—1,2),(2,4) 4
function h(x) = f(g(x)) has a c ix< -2
derivative given by i, —2<x<22<x 2
n(x) = f'(gx))-g'(x). iii. none 1
f. If uis a function of x, and n is a d i 1 <x<23<x —_—
positive integer, then i, x < —1,2<x<3 1 1 =13
d _du iii. (2,3)
E(un) = " ]E' 4. a. increasing: x < —2,x > 0; ]
decreasing: =2 < x < 0 ]

642 Answers




10.

11.

12.

13.

NEL

c. i 2<x<3
. x < —-2,x>3
iii. x=-2,x=3

y

fx) =ax®> + bx + ¢
f'(x) =2ax + b

Letf'(x) = 0, thenx = 5.
Ifx < %:, f'(x) < 0, therefore the

function is decreasing.

Ifx > ;le, f'(x) > 0, therefore the
function is increasing.

f'(x) =0forx =2,

increasing: x > 2,

decreasing: x < 2,

local minimum: (2, —44)

8_Y

)

—44

Lety = f(x) and u = g(x).

Let x; and x, be any two values in the
interval @ = x = b so that x; < x,.
Since x; < x,, both functions are

increasing:
fx2) > f(xr) o
8(x2) > glx1) ()

yu = f(x) - gx)

14.

(1) X (2) results in

fx2) - 8(x2) > flx1)g(x1)

The function yu or f(x) « g(x) is strictly
increasing.

y
//’fm
| 38(x)
i 1
@ x « b

strictly decreasing

Section 4.2, pp. 178-180

1.

Determining the points on the graph of

the function for which the derivative of

the function at the x-coordinate is 0

a. Take the derivative of the function.
Set the derivative equal to 0. Solve
for x. Evaluate the original function
for the values of x. The (x, y) pairs
are the critical points.

b. (0,0), (4, —32)

201 7

a. local minima: (=2, —16), (2, —16),
local maximum: (0, 0)

b. local minimum: (=3, —0.3),
local maximum: (3, 0.3)

c. local minimum: (-2, 5),
local maximum: (0, 1)

a. (0,0),(2V2,0), (-2V2,0)

y

201

b. (0,0)

0.5

—0.5

c. (=3,1,0),(0, 1)

h(t)
30

20

2 o0 2 4 6

a. local minimum: (0, 3),
local maximum: (2, 27),
Tangent is parallel to the horizontal
axis for both.

b. (0, 0) neither maximum nor
minimum,
Tangent is parallel to the horizontal
axis.

c. (5, 0); neither maximum nor
minimum,
Tangent is not parallel to the
horizontal axis.

d. local minimum: (0, —1),
Tangent is parallel to the horizontal
axis.
(—1,0) and (1, 0) are neither
maxima or minima.
Tangent is not parallel to the
horizontal axis for either.

Hiniraur ="

Answers




644

7. a. (2,21) local maximum

4
20

b. (=3, 20) local maximum,
(3, —16) local minimum

y

20

Answers

8.

c. (=2, —4) local maximum,
(=1, =5) local minimum
8
4
X
4 -2 9 2 4
-8

d. no critical points

8

2 a1 0 i 2
-4
-8

e. (1, 1) local minimum
y

4 20 2 4

f. (0, 0) neither maximum nor
minimum,
(1, —=1) local minimum

y
s
44
X
-4 -2 o[ \J 3 4
local minima at x = —6 and x = 2;
local maximum at x = —1
f(x)
(=1,6) o 64
[ER) R
4 3 2 T2 3 4
-1
-2

10.
1.

12.

13.
14.

15.

——Eb_g =1
a 9, 3,(,‘
p=-24q=6

minimum; the derivative is negative
to the left and positive to the right
a. k<0

b. k=0

c. k>0
a=—-1,b=3,c=0,d=0

a. fx)

b. 0]

6 —4 -2 O
-2

-4
-6

C. flx)

d- f’(x)

4
2

T AN F
-4
—64

aa=—4b=-36,c=0

b. (3, —198)

c. local minimum: (—2, —73) and
(3, —198),
local maximum: (0, —9)

a. local maximum: (0, 4)

NEL



17.

b. local minimum: (1.41, —39.6),
local maximum: (1.41, 39.6)

h(x) = @

8(x)
Since f(x) has a local maximum at
x = ¢, thenf'(x) > 0forx < cand
f'(x) < 0forx > c. Since g(x) has a
local minimum at x = ¢, then
g'(x) < Oforx < cand g'(x) > 0
forx > c.

F'(x)gx) — &'(x) f(x)

h(x) =
[e(x)]

Ifx <c f'(x) >0andg'(x) <O,
then 7'(x) > 0.
Ifx > c,f'(x) < Oandg'(x) > 0,
then 2'(x) < 0.
Since forx < ¢, h'(x) > 0 and for
x > ¢, h'(x) < 0. Therefore, h(x) has
a local maximum at x = c.

Section 4.3, pp. 193-195

1.

NEL

a. vertical asymptotes atx = —2 and
x = 2; horizontal asymptote aty = 1
b. vertical asymptote at x = 0;
horizontal asymptote aty = 0

8(x)
f(x) - h(x)
Conditions for a vertical asymptote:
h(x) = 0 must have at least one

solution s, and lim f(x) = oco.
X—00

Conditions for a horizontal asymptote:
lim f(x) = k, where keR, or
X—>00

lim f(x) = k, where keR.
X—00

Condition for an oblique asymptote:
The highest power of g(x) must be one
more than the highest power of k(x).
a. 2

b. 5

3
2
d. co

Cc. —

a. x = —5; large and positive to left of

asymptote, large and negative to
right of asymptote

b. x = 2; large and negative to left of
asymptote, large and positive to
right of asymptote

c. x = 3; large and positive to left of
asymptote, large and positive to
right of asymptote

d. hole at x = 3, no vertical asymptote

e. x = —3;large and positive to left of
asymptote, large and negative to
right of asymptote
x = 1; large and negative to left of
asymptote, large and positive to
right of asymptote

f. x = —1;large and positive to left of
asymptote, large and negative to
right of asymptote
x = 1; large and negative to left of
asymptote, large and positive to
right of asymptote

a. y = 1; large negative: approaches
from above, large positive:
approaches from below

b. y = 0; large negative: approaches
from below, large positive:
approaches from above

c. y = 3; large negative: approaches
from above, large positive:
approaches from above

d. no horizontal asymptotes

Y

TS5 756
-24

L
(=
1ol

SN I U (0 O, S Sy O (O P gy e e e e«

ay=3x-7
b.y=x+3
c.y=x—2
dy=x+3

a. large negative: approaches from
below, large positive: approaches
from above

b. large negative: approaches from
above, large positive: approaches
from below

a. x = —5; large and positive to left
of asymptote, large and negative to
right of asymptote
y=3

b. x = 1; large and positive to left of
asymptote, large and positive to
right of asymptote
y=1

¢. x = —2; large and negative to left
of asymptote, large and positive to
right of asymptote
y=1

d. x = 2; large and negative to left of
asymptote, large and positive to
right of asymptote
y=1

fx)

Answers
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bc h(f)
30
20
10
T 5 T
-2
_]o_
-20
c.
24
8 -6 -4 -2 9
-2
d.
e.
f.
n
2.
-8 -6 -4 -2 O
24
Answers

M. ay=°2
C
d
b. x=—
C
12. a 7
6.
4
y=~f"x)
: X
& 20 2 47
_2.
4]
_6.
b.

13. a
b.
14. a.

b.

Yy
24
14
X
412 2 4
'|.
-2
Y
1
4 1
1
1
1
1
21 1
1
1
1 X
-2 4 6
1
1
1
1
1
1
1
1
1
1

f(x) and r(x): lim f(x) and lim r(x)
exist. o o
h(x): the highest degree of x in the
numerator is exactly one degree
higher than the highest degree of x

in the denominator.

. h(x): the denominator is defined for

all xeR.
flx) = % has vertical
Asymptotes at x = 7 and x = —2.

Asx — =27, f(x) > —o0.
Asx— =27, f(x) = 0.
Asx—T7", f(x) > o0.
Asx—T%, f(x) > —c0.

f(x) has a horizontal asymptote at
y=0.

g(x) has a vertical asymptote

atx = 3.

Asx—37, g(x) > o0.
Asx—37, g(x) = —oo.

y = x is an oblique asymptote for

h(x).
r(x) = % has vertical
asymptotes atx = —4 and x = 4.

Asx— =47, r(x) >
Asx— —47, r(x) —
Asx—4", r(x) > —oo.
Asx— 47, r(x) = 0.

o.¢]
—0Q.

r(x) has a horizontal asymptote

aty = 1.
9 3
15. a=—,b=—
5 5
1
2 +1 x+ -
16. a. lim~ = lim —
x—00 X 1 Xx—00] 4 2
X
= 00
X2+ 2+ 1
X—>00 x + 1
(x+1Dx+1)
= lim
X—00 ()C"F l)
= lim (x + 1)
[P+ Pt 2atd
b. lim -
x—ool X + 1 x+ 1
" 1 =xr=2x—1
=li
X—>00 x+ 1
:x—>ocx+ 1
. =2
=lim— = -2
17. X—>00
R
1 4 1
1 1
13 1
1 1
R R
ol
1 1 X
10 -8 -6 -4 1-2 214 6 8 10
v L 1
1 1
N
=1
1 1
1| -4 1
1 1
1
Mid-Chapter Review,
pp. 196-197

1. a. decreasing: (—o0, 2),
increasing: (2, o)
b. decreasing: (0, 2),
increasing: (—oo, 0), (2, c0)
c. increasing: (—oo, —3), (3, 00)
d. decreasing: (—o0, 0),
increasing: (0, co)

NEL



2.

3.

10.

NEL

increasing: x < —landx > 2,
decreasing: —1 < x < 2

(3.5)
X
T 5559 14 68

-2

-4

_6.

_8.
a. —4 d. +1,4+2
b. 0,+3V3 e. 0
c. 0,+V2 f.+V2
a. x = 1 local maximum,

x = 2 local minimum
b. x

2 .
-3 local maximum,

x = 2 local minimum

+2

x = 2 local minimum,

increasing: x > 2,

decreasing: x < 2

a. x = —2; large and positive to left of
asymptote, large and negative to
right of asymptote

b. x = —3; large and negative to left
of asymptote, large and positive to
right of asymptote
x = 3; large and positive to left of
asymptote, large and negative to
right of asymptote

¢. x = —3; large and negative to left
of asymptote, large and positive to
right of asymptote

d. x = —%; large and positive to left of
asymptote, large and negative to
right of asymptote
x = 5; large and positive to left of
asymptote, large and negative to
right of asymptote

a. y = 3; large negative: approaches
from above, large positive:
approaches from below

b. y = 1; large negative: approaches
from below, large positive:
approaches from above

a. x = 5; large and positive to left of
asymptote, large and positive to
right of asymptote

b. no discontinuities

c. x=6+2Ve6; large and negative
to left of asymptote, large and
positive to right of asymptote

11.

12.

13.

14.

x=6-2Ve; large and negative

to left of asymptote, large and
positive to right of asymptote
a. f(x) is increasing.
b. f(x) is decreasing.
increasing: 0 < t < 0.97,
decreasing: t > 0.97
increasing: t > 2.5198,
decreasing: 1 < 2.5198

Y
5.
4 4
. 7
a. i.x=—
2
I . 7
ii. increasing: x > 3
decreasing: x < %
.. 7
iii. local minimum at x = 2
iv.
Yy
101
54
4 0 12
b. i.x=0,x=3

=
=

i. increasing: 0 < x < 3,
decreasing: x < 0,x > 3
local minimum at x = 0,
local maximum at x = 3
iv.

iii.

=1

16.

17.

c. Lx=-1,x=0,x=1
ii. increasing: —1 < x < 0,x > 1;
decreasing: x < —1,0 < x < 1
iii. local maximum at x = 0,
local minimum atx = 1, —1
iv.

14

d. i.x=-1,x=1
ii. increasing:x < —1,x > 1;
decreasing: —1 < x < 1
iii. local maximumatx = —1,
local minimum at x = 1
iv.

a. x = —%; large and positive to left
of asymptote, large and negative to
right of asymptote; y = %

b. x = —2; large and positive to left
of asymptote, large and positive to
right of asymptote; y = 1

c. x = —3; large and positive to left
of asymptote, large and negative to
right of asymptote; y = —1

d. x = —4; large and negative to left
of asymptote, large and positive to
right of asymptote; y = 2

a 2 e
.= . 00
3
1
b. — f. 1
6
c. =3 g 1
d. 0 0

Answers




Section 4.4, pp. 205-206

1.

a. A:negative, B: negative, C: positive,
D: positive

b. A: negative, B: negative, C: positive,
D: negative

a. local minimum: (5, —105),
local maximum: (—1, 20)

(-
; (o 2
b. local maximum: (O, 48)

c. local maximum: (=1, —=2),
local minimum: (1, 2)

d. (3, 8) is neither a local maximum
or minimum.

4 20
a. <§, - 14f>

(-4.8)(+3)

. no points of inflection
(3.8)

. 24; above

. 4; above

=2

Ty

e

9
——— ; below
100V10
_2.
s o7
i. concaveuponx < 1,
concave down onx > 1

ii. x =1

below

iii. ¥

y=flx)

S

i. concaveuponx < Qorx > 2,
concave downon 0 < x < 2
ii. x=0andx =2

-2

For any function y = f(x), find the
critical points, i.e., the values of x such
that f'(x) = 0 or f'(x) does not exist.
Evaluate f”(x) for each critical value.
If the value of the second derivative at
a critical point is positive, the point is a
local minimum. If the value of the
second derivative at a critical point is
negative, the point is a local maximum.

648 Answers

8.

10.

11.
12.

Use the first derivative test or the
second derivative test to determine the
type of critical points that may be
present.
a. i. (=2, —16), (0,0)

ii.

4 2 9 2 1 6 s

a=-3,b=9c=-1

2,m)

(1,5)
T3 9 3 & 53
-2
27
64
Fx) = ax* + bx3
F'(x) = 4ax® + 3bx?
F"(x) = 12ax* + 6bx
For possible points of inflection, we
solve f”(x) = 0:

13.

14.

12ax* + 6bx = 0
6x(2ax + b) =0

— __b
x=0o0rx=—.
The graph of y = f”(x) is a parabola
with x-intercepts 0 and —%.
We know the values of f”(x) have
opposite signs when passing through
aroot. Thus, at x = 0 and
atx = —o, the concavity changes as

the graph goes through these points.
Thus, f(x) has points of inflection at

x=0andx = —%.
To find the x-intercepts, we solve
flx)=0
Xax +b) =0
x=0orx = —%
The point midway between the
x-intercepts has x-coordinate —i.
The points of inflection are (0, 0) and
(-4~

2a° 16a%)
a. y
8.

-

1
1
1
SRR CE
- X

N Sl
6 -4 2 INT 4 6

i

{

(l

l

1

1

-
o
/’ !
e 1 -8
- I
L2
1

I
161
1

b. Answers may vary. For example,
there is a section of the graph that
lies between the two sections of the
graph that approaches the asymptote.

n = 1, n = 2: no inflection points;

n = 3, n = 4: inflection point at x = ¢;

The graph of fhas an inflection point at

x = cwhenn = 3.

Section 4.5, pp. 212-213

1.

A cubic polynomial that has a local
minimum must also have a local
maximum. If the local minimum is to
the left of the local maximum, then
f(x) > 400 as x - —oo and

f(x) > —o0 as x — +oo. If the local
minimum is to the right of the local
maximum, then f(x) — —oo0 as

x— —oo and f(x) — +o00 as x — +oo.
A polynomial of degree three has at
most two local extremes. A polynomial
of degree four has at most three local
extremes. Since each local maximum
and minimum of a function corresponds

NEL



NEL

to a zero of its derivative, the number
of zeros of the derivative is the
maximum number of local extreme
values that the function can have. For a
polynomial of degree n, the derivative
has degree n — 1, so it has at most

n — 1 zeros, and thus at most n — 1
local extremes.

a.x= —3orx=—1
b. no vertical asymptotes
c.x=3
a.
(1,37)
30
(3,21)
19
(5,5) X
2[9 2 4 6 8 10
15
301

d.
Y (2,48)
40 (3, 45)
20
X
S AL B B
_2 -
0.
_60.
_80.
(~2,-80)

8. y
8.
4-{\;
=t~ 2 4 6
-8
_12.
h- VI y
.0
1
1
1
o]
1
1
¥ I
4 8
1

s =1 e PR P

e.

{L:

-

Answers




7.

g.
. r\q-h‘_“m
Y

h.

N
el
I

J- e -

t I .
a=—b=0,c=3,d=

a. Answers may vary. For example:

L N

y

o

-

-10 -8 -6 -4 —2 0
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10.

11.

b. Answers may vary. For example:

PEBYE

N I ) S L i
(=]
o
F
o
o0

-1

a. y = | is a horizontal asymptote to
the right-hand branch of the graph.
y = —1is a horizontal asymptote

to the left-hand branch of the graph.

b. y = %and y= —% are horizontal
asymptotes.
y=ax3+bx2+cx+d

d

l=3mz+2bx+c

dx

e

l=6m+2b=6a(x+£>
3a

dx?
For possible points of inflection, we

L2y _ .
solve ;5 = 0:
b
xX=—-=

3a

2
The sign of %x% changes as x goes from
values less than %ab to values greater
than %:. Thus, there is a point of

—b

inflection at x = 3a-
a

Review Exercise, pp. 216-219

1. a. i.x<I
ii. x > 1
iii. (1, 20)

b, i.x< -3 -3<x<1,
x> 6.5

i, 1 <x<3,3<x<65
iii. (1, —1),(6.5,—1)

2. No, a counter example is sufficient to
justify the conclusion. The function
f(x) = x3 is always increasing, yet the
graph is concave down for x < 0 and
concave up forx > 0.

3. a. (0,20), local minimum; tangent is

horizontal

b. (0, 6), local maximum; tangent is
horizontal
(3, 33), neither local maximum nor
minimum; tangent is horizontal

C. (—1, —%), local minimum;

(7, 11*4>, local maximum; tangents at
both points are parallel

. (1, 0), neither local maximum nor
minimum; tangent is not horizontal

(="

4. a.a<x<bx>e
b. b <x<c
cx<agd<zx<e
dc<x<d

5. a. x = 3; large and negative to left of

asymptote, large and positive to
right of asymptote
b. x = —5; large and positive to left
of asymptote, large and negative to
right of asymptote
. holeatx = —3
d. x = —4; large and positive to left
of asymptote, large and negative to
right of asymptote
x = 5; large and negative to left of
asymptote, large and positive to
right of asymptote
6. (0, 5); Since the derivative is 0 at x = 0,
the tangent line is parallel to the x-axis
at that point. Because the derivative is
always positive, the function is always
increasing and, therefore, must cross the
tangent line instead of just touching it.

o

NEL
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2 a9 1L 3 4
) \
—4
1 To-e
8. a. i.concaveup: —1 < x < 3;
concave down: x < —1,3 < x
ii. points of inflection: x = —1,
x=5
ii.
y
80
40
X
» \——e\/ R
—404
_80.

b. i. concaveup: —4.5 < x < |,
5<x
concave down: x < —4.5,
1<x<5
ii. points of inflection: x = —4.5,
x=1l,andx =5
ii.

o

4

|
EN

|
N~

o

=L Lt L

o

NEL

10.

-4 |22

(=2,-9)

q9--—=-

(2.-9)

~<

-4 2

-204

40

11.

e.
y 1
1
44 1
]
1
1
1
21 1
1
1
1
" 2 0 1 4
]
1
1
-2 i
1
1
1
-4 1
]
1
f.
y o
1
8 :\/
d
1 4
1 4
4] 1 ,7(44,538)
17
XN
71
L7 1(16,03) x
-4 14 8
7 I
4
/, —44
4
v

a. —2=k=2,x#=+tk

b. There are three different graphs that
result for values of k chosen.
k=0

24

-4

Answers




12.

13.

14.

15.

16.

For all other values of k, the graph will
be similar to the graph below.

y 1
1
44 1
1
| 1
| 1
| 2] |
1 1
1 1
1 } X
R SR
| |
L !
| 1
I 1
I 1
—44 1
1
1
ay=x—3
b.y=4x+ 11

x=—-2,x=0,x=2;

increasing: =2 < x < 0,x > 2;

decreasing: x < —2,0 < x <2

local maximum: (—2.107, 17.054),

local minimum: (1.107, 0.446),

absolute maximum: (3, 24.5),

absolute minimum: (—4, —7)

y

200

150

100
0.

G4 0~ 1 3
Ss0]
=100
—=1504
—2004

a. p(x): oblique asymptote, y = 0.75x
q(x): vertical asymptotes at x = —1
and x = 3; horizontal asymptote at
y=0
r(x): vertical asymptotes atx = —1
and x = 1; horizontal asymptote at
y=1
s(x): vertical asymptote aty = 2

/

-4 -2\ ' o0

ES
L

652 Answers

17.

18.

19.

Domain: {xeR|[x # 0};

x-intercept: —2;

y-intercept: 8;

vertical asymptote: x = 0; large and
negative to the left of the asymptote,
large and positive to the right of the
asymptote;

no horizontal or oblique asymptote;
increasing: x > 1.59;

decreasing: x < 0,0 < x < 1.59;
concave up: x < —2,x > 0;
concave down: —2 < x < 0;

local minimum at (1.59, 7.56);
point of inflection at (=2, 0)

o
[N]
ES
o

-6 -4 -

If f(x) is increasing, then f'(x) > 0.
From the graph of f', f'(x) > 0 for

x > 0.If f(x) is decreasing, then
f'(x) < 0.From the graph of f',
f'(x) < Oforx < 0. At a stationary
point, x = 0. From the graph, the zero
for f'(x) occurs atx = 0. Atx = 0,
f'(x) changes from negative to positve,
so fhas a local minimum point there.
If the graph of fis concave up, then f”
is positive. From the slope of f’, the
graph of f is concave up for

—0.6 < x < 0.6. If the graph of f is
concave down, then f” is negative.
From the slope of f’, the graph of f is
concave down for x < —0.6 and

x > 0.6. Graphs will vary slightly.

y

-2 -1 0 1 2

-1

domain: {xeR|x # 1};

x-intercept and y-intercept: (0, 0);
vertical asymptote: x = 1; large and
positive on either side of the asymptote;
horizontal asymptote: y = 0;
increasing: —1 < x < 1;
decreasing: x < —1,x > 1;

20.

concave down: x < —2;
concaveup: =2 < x < 1,x > 1;
local minimum at (—1, —1.25);
point of inflection: (=2, —1.11)

J1

a.

b.

-2

Graph A is f, graph Cis f', and
graph B is f”. We know this because
when you take the derivative, the
degree of the denominator increases
by one. Graph A has a squared term
in the denominator, graph C has a
cubic term in the denominator, and
graph B has a term to the power of
four in the denominator.

Graph F is f, graph E is f" and graph
D is f". We know this because the
degree of the denominator increases
by one degree when the derivative is
taken.

Chapter 4 Test, p. 220

1.

a.

b

d

=

a0

w e

x< —9o0or—-6 <x< —3or
0<x<d4dorx>38

—9<x< —6or-3<x<O0or
4 <x<8

(=9.1),(—6,—2),(0, 1), (8, —2)
x=-3,x=4
fx) >0
—3<x<0or4d <x<38
(—8,0), (10, =3)

1
x=3o0rx = *EoerE
(*%, *%): local maximum

28
(3, —45): local minimum

115 s
(f *): local maximum

=17 .
6

IS
=+

24

TF 39 313
-2
-4
-6

NEL



4.

<

hole at x = —2; large and negative to
left of asymptote, large and positive to
right of asymptote;

y=1

Domain: {xeR|x # =2, x # 3}

204
X
64 2 9 3 4 s\s8 10
—204

—404
_60.
-804
-100
-120
~140-
There are discontinuities at x = —3
andx = 3.
lim f(x) = o0
A x = —3is a vertical
Xlgg f(x) = —o0 Jasymptote.
lim f(x) = —o0
x—3- . .
] x = 3is a vertical
lllggf(x) =00 |asymptote.
X

The y-intercept is —19*0 and x-intercept
is —5.

(*9, *é) is a local minimum and
(=1, —1) is a local maximum.

y = 01s a horizontal asymptote.

Y

N R o

TO0 -8 6 -4

NEL

I
1
1
1
1
1
|
1
1
1
r4a 6 8 10
1
1
1
!
1
1
1
1
|

<
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Chapter 5

Review of Prerequisite Skills,

pp. 224-225
1 1
1. — .=
) “9
9
b. 4 d. —
4
2. a. logs625 =4
1
b. logg— = -2
084 16
c. log,3=3
d. 10810 450 = w
e. log3z =38
f. log, T=10
3. a. y
34
24
;/—»X
EERY<E B
_‘I_
Y
3
x-intercept: (—1, 0)
b. y
8.
6.
44
24
N S A . R R
-24
no x-intercept
4. a. 2 b = c. X
r r X
37
5. a. 2 .
a. 27 e~
™ 21
b. — f.—
4 3
o T Rl
2 &
T 117
d. — h. —
6 6
6. a. b coa e. b
b
b. — d. a f. —b
a
12
7 0=—,
a. cos 13
tan 6 = EE
12

10.

. sin 0 = —ﬁ,
3
tan0=§
2
. sin0:fi
V5
(:os(9=L
V5
T
.cosz=0,

T .
tan > is undefined

. period: 7,

amplitude: 1

. period: 41,

amplitude: 2

. period: 2,

amplitude: 3

inde T
. period: 6

amplitude: %

. period: 27,

amplitude: 5

. period: 277,

amplitude: %

Y

o ™ 3T 2w
2 2
y

3

: /\ /\

1

O\ = 37 2% Sg jr 7o X

-1\ 2 2 2 2

. tan x + cot x = sec x ¢sc x

LS = tan x + cot x
_sinx | cosx
cosx  sinx

- sin?x + cos®x

cos x + sin x
1

cos x + sin x
RS = Sec x €sc X
1 1
= X
Cos X
1
Cos x sin x
Therefore, tan x + cot x =

sin x

S€C X CSC X.

Answers




