19. a.y=7
b.y=-5%-5
c.y=18&x+9
d.y = —216x + 486

20. a. 700 000
b. 109 000/h

Chapter 1 Test, p. 60

1. lim = +00 # lim = -0
x>t x—1 -l x—1
2. —13
3. a. lim f(x) does not exist.
x—1
b. 1
c 1
d.x=1landx =2
4. a. lkm/h
b. 2 km/h
5 V16 + h — V16
' h
=31
3
12 d. —
a 4
7 1
b. g e. g
1
. 4 f.—
¢ 12
8. a.a=1b= —ﬁ
5
Chapter 2
Review of Prerequisite Skills,
pp. 62-63

8
1. a. a d. 27
b. —8a° e. 48¢!8
b
c 2 f.—
' i
2. a. x° b. 4x* c @
3 3
3. a. — .=
) “7s
b. 2 d. 1
4, a. x—6y—21=0
b.3x =2y —4=0
c.dx+3y—7=0

%% — Sxy — 3y2

x> —5x2 4+ 10x — 8
12x% + 36x — 21

. —13x + 42y

29x2 — 2xy + 10y?
—13x% — 12x%y + 4xy?
15

6. a. 7x;x #0,—-2

meae TR

NEL

10.

1.

y—35
T4’y +2)
8
. — h # —k
“9

2
d.——x# —y, +
TR
1> —8x + 7
2x(x — 1)
dx + 7

;v # —2,0,5

x#0,1

_,,
=
H
|
»w
0o

)r—1)(r+2)(r—2)
a — b)(a® + ab + b?)
Ya* + a’b + a’b?
+ ab® + b%)
c. (a—b)(a® + a®b + a*b?
+ @b + a*b* + ab® + b%)
d. a"— b" = (a — b)a"""
+a" %+ a3+ a3
+ab"r+p" 7

FeEere R0 T

53
a. —17 c. —
b. 10 d. about 7.68
A 3V2
T2
b 4V3 - Vo6
: 3
o 30+ 17V2
' 23\[
11 - 4Ve
d —r»—

5
a. 3h + 10; expression can be used to

determine the slope of the secant line
between (2, 8) and (2 + h, f(2 + h))
b. For h = 0.01: 10.03
c. value represents the slope of the
secant line through (2, 8) and
(2.01, 8.1003)

Section 2.1, pp. 73-75

1.

a. {xeR|x # -2}

b. {xeR|x # 2}

c. {xeR}

d. {xeR|x # 1}

e. {xeR}

f. {xeR|x> 2}

The derivative of a function represents
the slope of the tangent line at a give
value of the independent variable or the
instantaneous rate of change of the
function at a given value of the
independent variable.

Answers may vary. For example:

2

a. 5a + 5h — 2;5h

b. a® + 2ah + h* + 3a + 3h — 1,
2ah + h* + 3h

c. @ +3a"+3ah® + W - 4a
—4h + 1
3a’h + 3ah* + h® — 4h

d > +2ah+ W +a+h—6;
2ah + h* + h

e. —7a —Th + 4;,=Th

f. 4 —2a — 2h — a® — 2ah — h%
—2h — h® = 2ah

©
I
|
5

X
-2 -1 O\ 1 3 4
-1
a Yy
4
2_
X
2 4
Answers




10.

11.
12.
13.

14.

15.
16.

17.

f(=2) =12/ (1) =3;
f(0)=0 1) =3502) =12
C. y

12

101

84

6.

4

-6 -4-20 2 1 ¢
—24

d. graph of f(x) is cubic; graph of
f'(x) seems to be a parabola

s'(0) = 8m/s; s'(4) = 0m/s;

s'(6) = —4m/s

x—6y+10=0

a. 0 c.m

b. 1 d. 2ax + b
Since 3x? is nonnegative for all x, the

original function never has a negative

slope.

a. —1.6m/s

b. 1'(2) measures the rate of change in
the height of the ball with respect to
time when ¢ = 2.

a. e. b. f. c. d.
. f(0+h)—f(0)
lim———
h—0 h
0+ h)? = (—0%)

= lim

h—0~ h

iy

= lim —

0" h
= lim (—h)

=0~

I
g
|

= lim (h)
=0

Since the limits are equal for both
sides, the derivative exists and

£/(0) = 0.
3

630 Answers

18. Answers may vary. For example:

y 1
1
61 1
1
4 1
1
N )/‘
1 X
SO 2§ o4 s
-2 :
19. (3,-9)

20. 2x+y+1=0and6x—y—9=0

Section 2.2, pp. 82-84

1. Answers may vary. For example:
constant function rule: -(5) = 0

3) = 32
(4x ) = 1247

power rule: 7 4 i (x
constant multlple rule:
sum rule:a(x +x)=2x+1

difference rule: d%(x3 — x4+ 3x)

=3x2-2x+3
2. a4 —
: d3\%§
3
b. 3x% — 2x e
4
c. ~2x+5 f.—3x 7
a. 4x + 11 d x*+ 22— x
b. 6x2 + 10x — 4 e. 40x7
c 4z — 6 f.2z3—é
4. a 5@ 2
3
b. —2x72 + 6x 2
-18 4
C. x4 F
d —18x 3 4 243
2
1 1
e. —(x72) +9x2
f. —x72—1x7%
2
a. —4+7 b.5-1 ¢2—6
6 47.75 bE
. a . .241
7. a. 12 [ >
b. 5 d. 12
8. a. 9 c. 4
b L d. —7
2
9. a.bx—y—4=0
b. 18x —y+25=0
c. Ix—2y—9=0
dx+ty—-3=0
e. Tx =2y —28=0
f. 5x —6y—11=0

10.

1.
12.

13.

14.

15.
16.

17.

18.
19.

A normal to the graph of a function

at a point is a line that is perpendicular
to the tangent at the given point;

x+ 18y —125=10

8
no
dy
2
= L, = 2
y X dx X

The slope of the tangent at A(2, 4) is 4

1 1
and at B( ® 64) is —.

Since the product of the slopes is —1,
the tangents at A(2, 4) and B( 3 614>
will be perpendicular.

y

w

(2,10) and (2, —6)

1
y =—x — 10x, slope is 6

P 5

y 4

— = - 10=6
dx x

=16
2=4dorx’=—4

x = =2 non-real
Tangents with slope 6 are at the points

(2, 7%) and< 68)
aay—3=016x—y—29=0

b. 20x —y—47=0;4x+y—1=0
7

a. 49.9 km

b. 0.12 km/m

NEL



20.

21.
22,
23.

26.

NEL

a. 343 m/s
b. 39.2 m/s
c. 542 m/s
0.29 min and 1.71 min
—20m/s
(1, =3) and (-1, =3)
4
31(0,3)
2
X
3 -2 12 3
2
_3.
B(0,0)
y
3
2

.. (1 103

ii. (3, 27 ) and (5, —47)

b. At these points, the slopes of the
tangents are zero, meaning that the
rate of change of the value of the
function with respect to the domain
is zero. These points are also local
maximum and minimum points.

Vi+Vy=1

P(a, b) is on the curve; therefore,

a=0,b=0.

Vy=1-Vx
y=1-2Vx+x

dy I/ 1

a——ib 2+1)
Atx = a. Slope is

1 1+ Va

+1= :

Va Va

But, Va+ Vb =1
~Vb=Va-1
b

Vb _ _
Therefore, slope is Vi o

27.

28.

. . 1
The x-intercept is 1 — A8 n—>00,

i — 0, and the x-intercept approaches 1.

As n — 00, the slope of the tangent at
(1, 1) increase without bound, and the
tangent approaches a vertical line
having equationx — 1 = 0.

, 2x,if x < 3
a f) = { Lifx=3

f'(3) does not exist.
y

S

219 1 2 3

6x, if x < —V2orx >V2

fx) = {—6x,if—\65xs Va2

f’(\@) andf’(— \f2> do not exist.

Lif x > 1
—Lif 0 <x <1

Lif -1 <x<0
—Lif x < -1
7'(0), f'(=1),andf"(1) do not exist.

e f(x) =

3_

10 1 2 3
_'I_

-3 =2

Section 2.3, pp. 90-91

1.

2x — 4
6x% — 2x
12x — 17
L4538 — 80x7 + 2x — 2
-85 + 21

6
(x + 3)?
CGx+ 1)+ 15Gx + 1) (x — 4)
b. 15x%(3x% + 4)(3 + x%)*

+ 6x(3 + x°)°
e —8x(1 —x2)3(2x + 6)3

+6(1 — x*)*(2x + 6)?
d. 6(x* — 9)*(2x — 1)?

+ 8x(x? — 9)3 (2x — 1)}
It is not appropriate or necessary to
use the product rule when one of the
factors is a constant or when it would
be easier to first determine the product
of the factors and then use other rules
to determine the derivative. For
example, it would not be best to use
the product rule for f(x) = 3(x> + 1)
org(x) = (x + 1)(x — 1).
F'(x) = [b(x)][¢'(x)]
+ [b'(x)][e(x)]

o0 T

™

1~

a. 9 d. —36
b. —4 e. 22
c. =9 f. 671
10x+y—8=0

a. (14, —450)

b. (—1,0)

a. 3(x + 1)>(x + 4)(x — 3)?

+ (x 4+ 1)3(1)(x — 3)?

+ (o + 13 (x + 4)[2(x — 3)]
b. 2x(3x% + 4)>(3 — x3)*

+ x2[2(3x% + 4)(6x)](3 — x%)*

+ x%(3x2 + 4)?

X [4(3 — x3)3(—3x%)]
—4.84L/h
—30; Determine the point of tangency,
and then find the negative reciprocal
of the slope of the tangent. Use this
information to find the equation of the
normal.

Answers




M. a f'(x) = g1'(x)g2(x)g5(x) ... Mid-Chapter Review, pp. 92-93 5. y— - 3
8n—1(x)8n(*) ] : 8
+ £1(x)82'(x)83(x) -~ 8y —1(x)8n(x) - y 6. a. 8x—7
+ 81(x)g2(x)83"(x) - gu—1(x)gn(x) . b. —6x% + 8x + 5
Tt ax)ga(x)gs(x) i _lo_ 9
gn—1(x)g,' (x) © o xt
n(n + 1) 9 1 1
b ——— d
2 5 T 3
12 y=32+6x-5 20 2 4/s6 ST
13. y —24 e. —; — i
3 ] £ 2y
2
24 —67 *
7. a.y=17
1
x b. f(0) = =5.f'(1) = =3, b.y=
R . r6) = 8. a. 48¢° — 81x% + 40x — 45
2
g x=lorx=—1 y b. =36/ = 501 + 39
b fi(x) = =26, -1 <x <1 6 c. 24x +224x *ZSX*386
4 d. —162x° + 216x° — 72x
4 9. 76x—y—28=
6 2 10. (3,8)
4 X 11. 10x — 8
20 7 41 § 500
2 -2 12. T L
X
T T T T T T —44 200
-3 -2 -1 O\1 2 3 ——7 L/min
-2 —é4
200
—4 j/ ¢ o L/min
-6 d. f(x) is quadratic; f'(x) is linear. 13. a 190077 cm®/em
2. a.6 T3
b. 4x b. 256 7 cm®/cm
(Z9) = —4 £(0) = 0. F'(3) =
«f 56 ) S0)=0.5B) =6 -5 14. This statement is always true. A cubic
14. y= - - ¢ (x — 5)2 polynomial function will have the form
d x 0 1 f)=ax®+bx*+ cex+d, a#0.
o - d Ny —2 So, the derivative of this cubic is
dx * 3. ay= —2¢+2 f'(x) = 3ax® + 2bx + ¢ and since
Slope of this line is 4. Y

b. 3a # 0, this derivative is a quadratic

_% =4 X polynomial function. For example, if
X i fix) = x>+ x2 + 1, we get
x=-2 f'(x) = 3x* + 2x, and if
y=3 Fx) =203 + 362 + 6x + 2, we get
Point is at (=2, 3). 2 \ f'(x) = 6x2 + 6x + 6.
Find intersection of line and curve: L1 ANN X 2a+3b
y:4x+11 -4 =2 0 6 15. y:ﬁ,a,bel
Substitute, =2 Si l/'vf i
16 . lmplzylrzll%’— -b +4b—1
4t ll== -1 —4 y = xPar3bmamh) = ya
3 2 . 2 —6- Then,
4x” + 11x* — 16 — x~ or / a+4b—1
3 ) y'(a + 4b)
4x7 + 12x° — 16 =0 6 16. a. —188
Letx = -2 4. a. 24x° d5-— b. f'(3) is the slope of the tangent line
RS =4(-2) +12(=2)* ~ 16 * to f(x) at x = 3 and the rate of
) =9 ) ) b. S e. 242 + 22 change in the value of f(x) with
Since x = —2 satisfies the equation, Vo respect to x at x = 3.
therefore it is a solution. 6 1
Whenx = =2,y = 4(=2) + 11 = 3. ¢ 3 f. 2

Intersection point is (—2, 3). Therefore,

the line is tangent to the curve.

632 Answers

NEL



17.

18.

a. 100 bacteria
b. 1200 bacteria
¢. 370 bacteria/h

C'(t) = 100 ; The values of the
derivative are the rates of change of the
percent with respect to time at 5, 50,
and 100 min. The percent of carbon
dioxide that is released per unit of time
from the soft drink is decreasing. The
soft drink is getting flat.

Section 2.4, pp. 97-98

1.

For x, a, b real numbers,

axb — xa+b
For example,
Oy~ = 3
Also,
(xa)b — xab
For example,
(x2)3 — xﬁ
Also,
a
Lb =x4"b x£0

T
X
2.
Differentiate
and Simplify,
Function Rewrite if Necessary
X2 + 3x
) ="t =x+3 | Fr=1
x#0
3x3
90 =~ g =3¢ g =2
x#0
h(x) = . 1 -1
1065 | h(x) = ﬁfs h'(x) = 7)76
x#0
8% + 6x
: P dy
2x y=4x*+ 3 o = 8x
x#0 X
N t: _39 ' s=t+3 @ _ 1
- e
t#3

NEL

In the previous problem, all of these
rational examples could be differentiated
via the power rule after a minor algebraic
simplification. A second approach would
be to rewrite a rational example

_fk)
hex) = gx)
using the exponent rules as
h(x) = f(x)(g(x))"", and then apply

the product rule for differentiation
(together with the power of a

function rule) to find /’(x). A third (an 2.

perhaps easiest) approach would be to
just apply the quotient rule to find
n(x).
4. a. o
(x + 1)?
b, 13
(r+5)?
2t — 3x2
kX1
—2x
(% 3)?
5x% 4+ 6x +5
(1=
x>+ 4x — 3
(x? +3)?
13 200
4 " 841
7 7
b. 25 d. 3
6. —9

2
7. (9,%) and (—1,%)

8. Since (x + 2)?is positive or zero for
all xeR, > 0forx # —2.

8
(x +2)2
Therefore, tangents to the graph of

flx) = 5; : 22 do not have a negative
slope.
9. a. (0,0)and (8, 32)
b. no horizontal tangents
10.
63.1 bacteria per hour att = 2
1. 5Sx— 12y —4=0

12. a. 20m
10
b. 9 m/s
13. a. i. lcm
ii. 1s
iii. 0.25 cm/s
b. No, the radius will never reach 5.
2 cm because y = 2 is a horizontal
asymptote of the graph of the
function. Therefore, the radius
approaches but never equals 2 cm.
14. a=1,b=0
15. 1.87h
16. 2.83s
17. ad — bc >0

Section 2.5, pp. 105-106

1. a0 d. V15 6.
b. 0 e. VxZ—1
c. —1 f.x—1

75.4 bacteria per hour at # = 1 and 4.

a (fog)=rx
(g°f) = Ixl,
{x = 0}, {xeR}; not equal
1
b. (fog) = D

(g°f) = (%) 1,

{x # 0}, {xeR}; not equal

1
e (fee)=———
x+2
1
o — 2’
(eon) =\
1
{x > 2},{x Ex>0}
not equal

If f(x) and g(x) are two differentiable
functions of x, and
h(x) = (f° g)x)
= f(gx))
is the composition of these two functions,
then 1'(x) = £(g(x)) X g'(x).
This is known as the “chain rule” for
differentiation of composite functions.
For example if f(x) = 0 and
gx) =x>+3x + 5, then
h(x) = (> + 3x + 5)'°, and so
h'(x) = f'(g(x)) X g'(x)
=10(x* + 3x + 5)%(2x
As another example, if f(x) =
g(x) = x* + 1, then h(x) =( )
2 i
and so h'(x) = g(x2 + 1)73(2x).
. 8(2x + 3)?
. 6x(x? — 4)?
. 4(2x% 4 3x — 5)3 (4x + 3)
—6x(m? — x?)?

= G~ ]

Answers




8. a. (x+4)%(x—3)°0x + 15)
b. 6x(x> + 3)%(x* + 3)

(2x3 + 3x + 3)

—2x% + 6x +2
(x2 + 1)2

d 152 (Bx = 5)(x — 1)

e 4x3(1 — 4x2)2(1 — 10x?)

48x(x* — 3)?
f. ————=—
(x=+3)
9. a o b 75%
736 © o 24m
10. x=0orx=1
11. !
4

12. 60x —y — 119 =0

13. a. 52 b. 54 c. 878 d. 78

14. -6
15. 2222 L/min
16. 2.75m/s

17. a. p'(x)q(x)r(x) + p(x)q'(x)r(x)
+ p)g(x)r (x)
b. —344
d
18. d—y =32+ x - 22(2x + 1)
X
At the point (1, 3), slope of the tangent
willbe 3(1 + 1 —2)2(2 + 1) = 0.
Equation of the tangent at (1, 3) is
y=3
(+x—2P3+3=3
x+2P3x-172=0
x=—2orx=1
Since —2 and 1 are both triple roots,
the line with equation y = 3 is also a
tangent at (—2, 3).
2x(x% + 3x — 1)(1 — x)?
1+ x)*

Review Exercise, pp. 110-113

1. To find the derivative f'(x), the limit
1) = i SR — ()
f (x ) - 11113?) h
computed, provided it exists. If this
limit does not exist, then the derivative
of f(x) does not exist at this particular
value of x. As an alternative to this
limit, we could also find f'(x) from the
definition by computing the equivalent

12 — ()

fimit f'(x) = lim == —

must be

. These
two limits are seen to be equivalent by
substituting z = x + h.

2. a. 4x—5 c.

L

2Vx -6

4 - x)2
b.

634 Answers

a. 2x — 5
3
1
4x4
28
c. ——
3x°
_ =
(x2 + 5)2
12x
CEESL
Tx + 2
V7x2 + 4x + 1

a 2+£
. 3

(7x2 = 3)

d. —

3Vx(Vax + 2)§
£ 1
a. 2003 (2x — 5)°(x — 1)
x2
b. Vil + Va2 + 1
(2x — 5)%(2x + 23)
(x + 1)4
318(10x — 1)°
(3x + 5)7
e. (x —2)2(x*+9)°3
X (11x% — 16x + 27)
3(1 — x2)%(x? + 6x + 1)

E 8(3 — x)*
a. f(x?) X 2x
b. 2xf'(x) + 2f(x)
184 25 8
a. *T . ﬁ C. *g
2
3
x=242V72;
x=5x=-1

a. Lx=0,x==+2
ii.x = 0,x=:|:1,x=:|:%

=2
w= =1 0EH000EHE "B+ "Z.04

H=n
L K |

b
=1 0ZH000EY

E -Hi+ 2048

= . EPTEE0E
w=7.6978EE -7

NEL



11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

NEL

. (0,0), (3 V2,

s T e

Ty T

a. 160x —y+16=0
b. 60x +y—61=0
S5x—y—7=0
(2,8);b = —8

.y =0,y =636,y = —6.36
9\6)

5 )

(—3\6, —9—\6>

2

—14

V50

1

. Whent = 10, 9; when ¢t = 15, 19

. Att = 10, the number of words
memorized is increasing by
1.7 words/min. At 7 = 15, the
number of words memorized is
increasing by 2.325 words/min.

301

© + A)

b. No; since t > 0, the derivative is

always positive, meaning that the
rate of change in the cashier’s

productivity is always increasing. 24.
However, these increases must be 25

small, since, according to the
model, the cashier’s productivity
can never exceed 20.

x* + 40
. 6 gloves/week
L7503 - 28
. $546.67
)
4
. B(0) = 500, B(30) = 320

b. B'(0) = 0, B'(30) = —12

. B(0) = blood sugar level with no
insulin
B(30) = blood sugar level with
30 mg of insulin
B’(0) = rate of change in blood
sugar level with no insulin
B'(30) = rate of change in blood
sugar level with 30 mg of insulin

d. B'(50) = —20, B(50) = 0

B'(50) = —20 means that the
patient’s blood sugar level is
decreasing at 20 units/mg of insulin

22,

23.

1 h after 50 mg of insulin is
injected.

B(50) = 0 means that the patient’s
blood sugar level is zero 1 h after
50 mg of insulin is injected. These
values are not logical because a
person’s blood sugar level can never
reach zero and continue to decrease.

a. f(x) is not differentiable at x = 1
because it is not defined there
(vertical asymptote at x = 1).

b. g(x) is not differentiable at x = 1
because it is not defined there (hole
atx = 1).

c. The graph has a cusp at (2, 0) but is
differentiable at x = 1.

d. The graph has a corner at x = 1, so
m(x) is not differentiable at x = 1.

a. f(x) is not defined at x = 0 and
x = 0.25. The graph has vertical
asymptotes at x = 0 and x = 0.25.
Therefore, f(x) is not differentiable
atx = Oand x = 0.25.

b. f(x) is not defined at x = 3 and
x = —3.Atx = —3, the graph has
a vertical asymptote and at x = 3 it
has a hole. Therefore, f(x) is not
differentiable at x = 3 andx = —3.

¢. f(x) is not defined for I < x < 6.
Therefore, f(x) is not differentiable
forl < x <6.

25
(r+1)?
Answers may vary. For example:
f(x)=2x+3
1
= 2x + 3
_ (2 £3)(0) - (M)@)
(2x + 3)?
-2
(2x + 3)?
fx) =5x+ 10
1
YT st 10
_ (5x +10)(0) — (1)(5)
T (5x+10)2
5
(5x + 10)?
Rule: If f(x) = ax + bandy = ﬁ
then
ro_ T4
(ax + b)?

y’:liml{ ! - ! }

—ohla(x +h)+b ax+b

1[ax+b— [a(x + h) +b]}
la(x + k) + b](ax + h)

m—
h—0h

26.

27.

28.

29.
30.

- iii‘éi{ [a(x + h)_+aZ1(ax ¥ b)]

. —a
l‘i‘é{[a(x + ) + b)(ax + b)}
_ —a

(ax + b)?
. y:quSLt_1
. 2(1 — 5(2x — 3)7%)
cy=Vu+5u

2x—3)"1+ 10
. 6(2x — 5)2(3x% + 4)*
X (13x%2 — 25x + 4)
. 8x%(4x% + 2x — 3)*
(52x% + 16x — 9)
e 2(5 + x)(@ — 7x3)
X (4 — 31552 — 70x%)
6(—9x + 7)
(3x + 5)°
2(2x% — 5)%(4x> + 48x + 3)
(x + 8)3
—3x%(7x — 16)

P T v T

=2

w

(4x — 8)E
2 4+ 5\3/ (x + 2)(x + 3)
8 2 2\2
6—x (6 —x7)
. —9(4x + x2) 710 (4 + 2x)
=—4,b=32,c=0
-3 +5
. —7000 ants/h

75 000 ants
9.27h

sogrsF 0w

Chapter 2 Test, p. 114

1.

You need to use the chain rule when
the derivative for a given function
cannot be found using the sum,
difference, product, or quotient rules or
when writing the function in a form
that would allow the use of these rules
is tedious. The chain rule is used when
a given function is a composition of
two or more functions.

fis the blue graph (it’s cubic). f' is the
red graph (it is quadratic). The
derivative of a polynomial function has
degree one less than the derivative of
the function. Since the red graph is a
quadratic (degree 2) and the blue graph
is cubic (degree 3), the blue graph is
fand the red graph is f.

Answers




636

3. 1 —2x
4. a. x>+ 15¢°°
b. 60(2x — 9)*
_3 4 1 9 _2
C. —x 2 — X 3
V3
4 5(x% + 6)*(3x> + 8x — 18)
’ (3x + 4)°
2 -2 2
e. 2x(6x” — 7)"3(8x" — 7)
4¢3 — 18x + 8
L5
I
5 14
40
6. ——
3
7. 60x+y—61=0
75
8. Eppm/year
11
9. (——
( 4 256>
132
0. (——=],(1,0
(-33)a0
M. a=1,b=—1
Chapter 3

Review of Prerequisite Skills,
pp. 116-117

Answers

-6 -4 20

14

5
x=—13
t=3ort=1

a. x =

& o

. t=30rt=26

t ! t=3
= ——ort=
2

. x=0orx=—-3orx=1

e
f.
g. x=0orx =4
h.

1 1
.t=—-3o0rt=—_ort=——
2 2

9
i.t=x—ort==1
4

a. x >3
b. x <Oorx >3
c. 0<x<4

=2

[=7

. 25 cm®
. 48 cm?
. SA = 567 cm?,

. (3, )

PR TE LT

¢. 497 cm?
d. 367 cm?

V = 487 cm’

. h = 6cm,

SA = 80 cm?

. r=6cm,

SA = 1447 cm?

. h="Tcm,

V = 1757 cm®

. SA =54 cm2,

V =27 cm?

. SA = 30cm?,

V=5V5cm?

. SA = 72 cm?,

V =24V3cm?

. SA = 24k* cm?,

V = 8k’ cm’®

d. [-5
(=00, —2] e (=2,
(—00,0) f. (-4

. {xeR|x > 5}

. {xeR|x = -1}

. {xeR}

. {xeR|-10 =x = 12}
. {xeR| -1 <x <3}
. {xeR|2=x <20}

\

The function has a minimum value
of —5 and no maximum value.

Haxirmurm
H=-E } Y=zE

The function has a maximum value
of 25 and no minimum value.

The function has a minimum value
of 7 and no maximum value.

NEL



