Pre-Class Problems 9 for Wednesday, February 21

These are the type of problems that you will be working on in class.
You can go to the solution for each problem by clicking on the problem

number or letter.

1.  Determine if the graph of the following equations is symmetric with respect
to the x-axis, y-axis, origin, or none of these.

a. y=3x*-5 b. y?>=7x*+2 c. y=x>—|x|+4
d y*=x"—|x| +4 e. x2+y?=09 f.y=2x°
g. Yy = X*+ 9x h. y=6x—15

Definition A function f is called an even function if and only if f(—x) = f(x)
for all x in the domain of the function.

NOTE: The graph of an even function is symmetric with respect to the y-axis.

Definition A function f is called an odd function if and only if f (—x) = — f (%)
for all x in the domain of the function.

NOTE: The graph of an odd function is symmetric with respect to the origin.

2.  Determine if the following functions are even, odd, or neither.
a. f(x)=3x"-2x? b. g(x) =x*+ 4|x| -7

c. h(x) =x®>-6x° d. h(x) =x>-6x>+38

e. f(x) =416 — 9x? f. g(x) = 2x® + 5x%°



% 4x°

h == f =
g. h(x) X%+ 9 h. 1(x) x> — 6X
—2x%, x<1
3. If h(x) = c , then find
-X, x>1
a. h(5) b. h(-3) c. h(1) d. sketch the graph of h

X2 +6x+9, x<-5
4. If g(X)=< 31/4X+9 ,—5<XS—2’thenﬁnd

3x2+1—21x X >=2

17
a. g(4) b. 9(-2) C. 9(—zj d. 9(-4)
e. 9(-8)
X, x>0
f — .
5. If T(¥ {—x, « < o » then find
a. f(-4) b. f(0) c. f(6) d. sketch the graph of f

Definition Let a function f be defined on an interval (&, b) and let X; and X, be
any numbers in the interval. Then

a. f isincreasing on the interval if f(x;) < f(X,) whenever X, <X,,

b.  f isdecreasing on the interval if f(Xx;) > f(X,) whenever X; <X,
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c. f isconstant on the interval if f(X,) = f(x,) forevery X; and X, in
the interval.

6.  Determine the interval(s) where the following functions are increasing and

decreasing.
a. y b. y
Iy 7
)
« y=9(x) = |6x - 18| .'II I".
III .III
p X ."l _Z \ X
/ L y=h(x)=-]4x+9|+7
C y d. y
lZ X II II
<— y = f(x)=2(x-4) -3
| N 4 X
1|y = 9(x) = =5(x + 12)° .
| " a S
€. Y,
! f
I-'(—y:h(x):%(x+2)3+6 y
J
/'_'/E 2
<—y:7%1/3x77 + 2
| 7 X
I 1 X g
g. y y

+8

| 4
|| ev=tm=g5

- ot
— —_— ———




{ eyl g(x) =‘x2+11x+ 28

Definition Let ¢ be a number in the domain of the function f. Then

d.

f(c) is arelative (local) maximum of f if there exists an open interval

(a, b) containing ¢ suchthat f(x) < f(c) forall x in the interval
(a,b).

f(c) is a relative (local) minimum of f if there exists an open interval

(a, b) containing ¢ suchthat f(x) = f(c) forall x in the interval
(a,b).

On the graph of y = f(x), f(c) is the y-coordinate of the point with an x-
coordinate of c. Part (a) of the definition is saying that f(c) is a relative (local)
maximum of the function f if it is the largest y-coordinate of all the y-coordinates
of points on the graph of Yy = f(X) inan open interval of X =cC.

On the graph of y= f(x), f(c) is the y-coordinate of the point with an x-
coordinate of c. Part (b) of the definition is saying that f(c) is a relative (local)
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minimum of the function f if it is the smallest y-coordinate of all the y-coordinates
of points on the graph of y = f(X) in an open interval of Xx=cC.

7. Determine the location and the value of any relative maximum and minimum
of the functions in Problem 6.

a. b. c. d e f g h 1. ] k

New functions can be formed from the sum, difference, product, and quotient of
two functions.

f
Definition Given the functions f and g, the functions f +g, f —g, f-g, and E

are defined by the following.

(f+9)(x) = F(x) + 9(x)
(f =g)(x) = T(x) = g(x)
(f-g)(x) = £(x)-g(x)

ey = £
(g)(x) J(x) Provided that g(x) = 0

The domain of these new functions is the set of real numbers in the intersection of
. i ) f
the domains of the functions f and g. For the function E we also exclude any real

number x for which g(x) = 0 since division by zero is undefined.

8. If f(x)=4x>-7x - 75and g(x) = 3x + 25, then find the following.

f
a. (f+9)(-23) b. (f-9)(-3) ¢ (f-g9)(-3) d. (aj(—S)

9. If f(x)=4x>-7x - 75and g(x) = /3x + 25, then find the following.
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f
a. (f+9g)(x) b. (f —g)(x) c. (f-g)(x) d. (EJ(X)

10. If h(x) = 8 — 5x and k(x) = x* + 9x — 36, then find the following.

a. (h+k)(x) b (-0 o (e d (1]

Problems available in the textbook: Page 255 ... 7 — 112 and Examples 1 — 11
starting on page 244. Problems available in the textbook: Page 271 ... 5 —44,
99adcd — 102abcd, 103, 104. Examples 1 — 5 and 12abc starting on page 262.

SOLUTIONS:

la. y=3x*-5 Back to Problem 1.

To check for symmetry with respect to the x-axis, replace y by — y:
—y =3x*-5,

Solvingfory: —y =3x*-5 = y =-3x*+5

The equations ¥ = 3x* -5 and —y = 3x* — 5 are NOT the same. Thus,
there is no symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
y = 3(-x)?-5=3x*-5,

The equations ¥y = 3x* =5 and y = 3(- x)* — 5 ARE the same. Thus,
there is symmetry with respect to the y-axis.

Answer: y-axis



1b.

1c.

yZ =7x%+ 2 Back to Problem 1.

To check for symmetry with respect to the x-axis, replace y by — y:
(—y)? =7x*+2 = y> =7x"+ 2,

The equations y° = 7x* + 2 and (- y)? = 7x* + 2 ARE the same. Thus,
there is symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
y> =7(=x)*+ 2 =7x"+ 2.

The equations y> = 7x> + 2 and y*> = 7(— x)? + 2 ARE the same. Thus,
there is symmetry with respect to the y-axis.

Answer: x-axis, y-axis, and origin

y = x*—|x| + 4 Back to Problem 1.

To check for symmetry with respect to the x-axis, replace y by — y:
-y =x*—|x| + 4.

Solvingfory: —y =x*>—[x|+4 = y=—-x"+|x| - 4

The equations ¥ = x* = |x| + 4 and —y = x* — || + 4 are NOT the
same. Thus, there is no symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
y=(-x)"=]=-x|+4=x*—|x| + 4,



1d.

le.

The equations y = X* — [x| + 4 and ¥y = (-Xx)* - |- x| + 4 ARE the
same. Thus, there is symmetry with respect to the y-axis.

Answer: y-axis

2

y? =x?—|x| + 4 Back to Problem 1.

To check for symmetry with respect to the x-axis, replace y by — y:
(—y)P=x"—|x|+4 = y? =x"—|x]| + 4,

The equations y* = x> — |x| + 4 and (- y)® = x> = |x| + 4 ARE the
same. Thus, there is symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
yi = (=x)?—|-x| + 4 =x*—|x| + 4,

The equations y* = x* — |x| + 4 and y* = (- x)* — |- x| + 4 ARE the
same. Thus, there is symmetry with respect to the y-axis.

Answer: x-axis, y-axis, and origin
X>+y*=9 Back to Problem 1.

To check for symmetry with respect to the x-axis, replace y by — y:
X°+(-y)’=9 = x>+ y* =9,



1f.

The equations x*>+ y> =9 and x*+ (- y)?> = 9 ARE the same. Thus,
there is symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
(-x)°+y*=9 = x*+y?> =09,

The equations x* + y? =9 and (- x)*+ y®> =9 ARE the same. Thus,
there is symmetry with respect to the y-axis.

Answer: x-axis, y-axis, and origin

y = 2x° Back to Problem 1.

To check for symmetry with respect to the x-axis, replace y by —V:
—y = 2x°,

Solvingfory: —y =2x® = y = - 2x°

The equations ¥y = 2x°> and —y = 2x® are NOT the same. Thus, there is
no symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
y =2(-x)° = 2(-1)x> = —2x°,

NOTE: (—x)°= (-1-x)°=(-1)°*=-1-x> = - x®

The equations y = 2x° and y = 2(— x)° are NOT the same. Thus, there is
no symmetry with respect to the y-axis.



1g.

To check for symmetry with respect to the origin, replace x by — x and y by
—y: —y =2(-x)°.

Solvingfory: —y =2(-x)’ = -y =-2x> = y = 2%°

The equations ¥y = 2x° and —y = 2(- x)*® ARE the same. Thus, there is
symmetry with respect to the origin.

Answer: origin

y = X* + 9X Back to Problem 1.

To check for symmetry with respect to the x-axis, replace y by — y:
—y =x*+ 9x.

Solving fory: —y = x>+ 9x = y = — x* — 9x

The equations ¥ = x* + 9x and — y = x* + 9x are NOT the same. Thus,
there is no symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
y = (=%x)*+ 9(—x) = x* - 9x.

The equations ¥y = x>+ 9x and y = (= x)? + 9(— x) are NOT the same.
Thus, there is no symmetry with respect to the y-axis.

To check for symmetry with respect to the origin, replace x by — x and y by
~y: =y =(=x)°+ 9(-x).

Solvingfory: —y = (=X)?+9(-x) = -y =x*-9x =
y = —x*+ 9x



1h.

The equations y = x>+ 9x and —y = (= x)* + 9(—x) are NOT the
same. Thus, there is no symmetry with respect to the origin.

Answer: none of these

y =6x—-15 Back to Problem 1.
To check for symmetry with respect to the x-axis, replace y by — y:

-y =6x- 15,

Solving fory: —y =6x-15 = y =-6x+ 15

The equations y = 6x—15 and —y = 6x — 15 are NOT the same. Thus,
there is no symmetry with respect to the x-axis.

To check for symmetry with respect to the y-axis, replace x by — X:
y =6(—x)—15=-6x —15.

The equations y = 6x—15 and y = 6(— x) — 15 are NOT the same. Thus,
there is no symmetry with respect to the y-axis.

To check for symmetry with respect to the origin, replace x by — X and y by
— y:
—y =6(—x)—-15.

Solving fory: —y =6(-x)-15 = -y =-6x—-15 = y =6x+15

The equations ¥y =6x—-15 and —y = 6(—x) — 15 are NOT the same.
Thus, there is no symmetry with respect to the origin.



Answer: none of these

2a. f(x)=3x"*-2x° Back to Problem 2.

f(—=x) =3(-x)" = 2(—=x)?>=3x* - 2x* = f(x)

Answer: Even

NOTE: (-x)*= (-1-x)*= (-D*'x*=1-x* = x*
(-x)?= (-1-x)?= (-1)*x*=1-x* = x°
2b.  g(x) = x*+ 4|x| -7 Back to Problem 2.

g(—%x) = (=x)*+ 4|—x| =7 = x*+ 4|x]| =7 = g(x)

Answer: Even

2c. h(x) = x®>-6x° Back to Problem 2.

h(-=x) = (-=x)° - 6(-x)° = = x>+ 6x>= —h(x)

Answer: Odd

2d. h(x) = x>-6x%+8 Back to Problem 2.



h(=x) =(=x)°-6(=x)°+8=—-x>+6x>+8
NOTE: h(—x) = h(x) and h(—x) # —h(x)

Answer: Neither

2e. f(x) =16 — 9x? Back to Problem 2.

f(=X) =16 = 9(=x)? =16 — 9x2 = f(X)
Answer: Even

2f.  g(x) = 2x°® + 5x° Back to Problem 2.

g(=x) = 2(-x)°+ 5(-x)°®= 2x°® - 5x°

NOTE: g(—x) = g(x) and g(—x) = —g(x)

Answer: Neither

4x
2g. h(x) = — Back to Problem 2.
X+ 9
h(—x) = X A ANy

(—x)2+9:x+9: X+ 9



2h.

3a.

3b.

3c.

Answer: Odd

4x3
f(x) =— Back to Problem 2.
X> — 6X
4x° 4(—x)?® —4x3 4x°
O B LI 10
X>—=6x (=x)>—6(—x) —x"+6x X —6X

Answer: Even

—2x%, x<1
h(x) = Back to Problem 3.
5-x, x>1 —_—

The function h is called a piecewise function. The number 1 is sometimes
called a breakup point of the function h.

To find h(5): Since 5>1 and h(x) =5- X when X >1, then h(5) =0,

Answer: 0 Back to Problem 3.

To find h(-3): Since —3<1 and h(x)=-2x> when Xx<1, then
h(-3)=—18.

Answer: -18 Back to Problem 3.

To find h(1): Since 1=1 and h(x) = — 2x* when x <1, then h(1) =-2,



Answer: -2 Back to Problem 3.

3d. !

Back to Problem 3.

X2 +6Xx+9, x<-5
4, 90 =9 Y4x+9 , -5<x<-2 Back to Problem 4.

3x2+1—21x L OX>—2

The function g is a piecewise function. The numbers —5 and — 2 are the
breakup points of the function g.

11
4a. Tofind g(4): Since 4> -2 and 9(X) =3x + = X when X > - 2., then

11 1
g(4)=48+22=70. NOTE: Since 3X° + 3X = EX(GX +11) | then we
could use this information in order to find g(4). Thus,

g(4) :%(4)(35) 70,

Answer: 70 Back to Problem 4.



4b.

4c.

4d.

4e.

S.

To find g(—2): Since —2=-2 and 9(Xx) =3/4X+9 when -5<Xx<-2,

then g(-2)=3/-8+9 =31 =1,

Answer: 1 Back to Problem 4.
17 17
To find 9 ~ 7] Since —5<—ZS—2 and g(x)=3/4x+9 when

17
—~5<x<-2, then 9(—Zj=‘°{/—17+9 = %/—8 =-2,

Answer: -2 Back to Problem 4.

To find 9g(—4): Since -5<-4<-2 and 9(x)=%4x+9 when

~5<X<-2then 9(-4)=3-16+9 =3/-7 = -3/7.
Answer: —%/7 Back to Problem 4.

To find g(-8): Since —8<-5and g(x) = x> +6X +9 when X< -5, then
g(—8)=64-48+9=25, NOTE: Since X> +6X+9 = (X+3)2, then we
could use this information in order to find g(-8). Thus,
g(-8)=(-5)" =25.

Answer: 25 Back to Problem 4.

f (x) = X, x=0
“1-x. x<0 Back to Problem 5.



Ha.

5b.

5c.

5d.

The number 0 is the breakup point of this piecewise function f.

To find f(-4): Since —4<0 and f(x)=-x when x<0, then
f(-=4)=—(-4)=4,

Answer: 4 Back to Problem 5.

To find f(0): Since 0>0 and f(x)=x when x>0, then f(0)=0,

Answer: 0 Back to Problem 5.

To find f(6): Since 6>0 and f(x) =X when x>0, then f(6)=6.

Answer: 6 Back to Problem 5.

Back to Problem 5.

NOTE: This piecewise function is the absolute value function.



We will have the need to find the absolute value of algebraic expressions. We will
do this using the following definition.

a,azx0
Definition Let a be an algebraic expression. Then la| = { 4 a<o
6a. Back to Problem 6.
1"-,\\ « y =9(x) =|6x - 18|
Answer: Increasing: (3, )
\; X Decreasing: (-, 3)
6b. y Back to Problem 6.
_ 9
X Answer: Increasing: | — %~ n
' '.Ileyzh(x)=—\4x+9\+7 ] 9
' Decreasing: | — s 0
6C. y Back to Problem 6.

6 X

Ve yl= g(x) = =5(x + 12)?

Answer: Increasing: (- o, —12)
Decreasing: (—12, )

6d. y , Back to Problem 6.

<— y = f(x) =2(x - 4)* -3

—— Answer: Increasing: (4, «)
N4 Decreasing: (- o, 4)




6e. y

,'ey:h(x):%(x+2)3+6

Answer:
|III : X
6f. y
11
«—y= —E\/ﬁ + 2
2
N X Answer:
69. y
TN ey =t =35 -x -4
\\%_____ o Answer:
6h. y
11
|| lley: f(x):;%+8
II I|
Answer:
X

Back to Problem 6.

Increasing: (- o, )
Decreasing: Nowhere

Back to Problem 6.

Increasing: Nowhere

7
Decreasing: (5 ’ 00]

Back to Problem 6.

Increasing: Nowhere
Decreasing: (— o, «)

Back to Problem 6.

Increasing: (— <o, 0)
Decreasing: (0, «)



6i.

ok.

7a.

<y =g(x) =|6x - 18|

Answer:

Back to Problem 6.

y
|
|5 X
k
/| . . 5 5
lod_om__ 1 . Answer: Increasing: | —o, -~ |U|-=, ®
|| a(x) 7%+ 5 2 2
Decreasing: Nowhere
|
y Back to Problem 6.
.rjh.q_““m
.-"ll.-l \\Hx"ﬁ- X
R i T
At
! ll'. IIJ.'
W F e ez e 2 Answer: Increasing: (-, —-4) U (-2, 3)
Mk ik X B Decreasing: (—4,-2) U (3, »)
f.' y Back to Problem 6.
|lII IIII
\l I(—y:g(x)z‘x2+11x+28‘
| / . 11
R Answer: Increasing: | -7, 5|V (-4, «)
" P 11
Decreasing: (-, -7) U 5 -4

Back to Problem 7.

Rel. Max: None
Rel. Min: Oat X = 3



7D.

<y =h(x) = —[4x + 9] + 7

7cC. y Back to Problem 7.
L yl=g(x) = —=5(x + 12)?
Answer: Rel. Max: Oat x = —12
Rel. Min: None
7d. v Back to Problem 7.
e y = f(x) = 2(x — 4)? — 3
i X Answer: Rel. Max: None
1N/ Rel. Min: —3 at x = 4
Te. V. Back to Problem 7.
I.'I « y:h(x):%(x+2)3 +6
Answer: Rel. Max: None
Rel. Min: None

X ANnswer:

Back to Problem 7.

9
Rel. Max: 7 at X = )
Rel. Min: None



7f. y

2 - y=_%m+z
7 \ X Answer:
3
9. y
_ L] X
W e y=t0=yY5_x -4
L=———___ Answer:
7h. y
11
|| ||<—y: f(x):§+8
II II
Answer:
X
7i. y
|
|5 X
F
s Answer:
| 14
| :g(x):—2X+5—
|
|

Back to Problem 7.

Rel. Max: 2at X =
Rel. Min: None

Back to Problem 7.

Rel. Max: None
Rel. Min: None

Back to Problem 7.

Rel. Max: None
Rel. Min: None

Back to Problem 7.

Rel. Max: None
Rel. Min: None



7]. y Back to Problem 7.
.ij.H -
.-'Ill \\HM\. X
I|I:_.-' l"\.lllll ;
i | i.-f
BEERANE TS TR e Answer: Rel.Max: -2 atx=-4
{ <y =h(x)= sz’za 2<x<3 s _
, st Rel. Min: -8 at X 2
Tk. '. ;' y Back to Problem 7.
|III IIII
' i y:g(x):‘x2+11x+28‘

ANnswer:

9
Rel. Max: — at X

U

| v "«-,‘I.l' A 5
Rel. Min: Qat x=-7and x = -4

8. f(x) =4x>-7x —75and g(x) = {/3x + 25

f(-3)=36+21-75=—18

9(-3)=,/-9+25 =./16 = 4

8a. (f+9g)(-3)=f(-3)+9g(-3)=-18+4=-14
Answer: (f +g)(-3) =-14
8b. (f-9)(-3)=fFf(-3)-9g(-3)=-18-4=-22

Answer: (f —g)(—3) = —22 Back to Problem 8.



8c.

8d.

Oa.

9b.

(f-9)(~3) = f(~3)-g(-3) = ~18(4) = - 72

Answer: (f-g)(—3) = —72

(ij(‘?’): f(-3) _-18_ 9
g g(-=3) 4 2

Answer: (ij(— 3) = 22
g 2

f(x) =4x*> - 7x — 75and g(x) = \/3x + 25

The domain of the function f is the set of all real numbers and the domain of

25
the function g is the interval of real numbers given by [— 3 00) . Thus, the

25
domain of the functions f +g, f — g, and f-g is the interval [— 3 OOJ

f 25
and the domain of the function a is the interval (— 3 00) .

NOTE: 3x+2520:>3x2—25:>x2—%

(f + 9)(x) = f(x)+9(x) =4x*>—-7x - 75+ 3x + 25

Answer: (f + g)(x) = 4x* —7x — 75+ /3x + 25

(f —g)(x) = f(x) —g(x) =4x*> - 7x - 75— /3x + 25

Answer: (f — g)(x) =4x> —7x - 75— /3x + 25



Oc.

9d.

10.

10a.

10b.

Back to Problem 9.
(f-g)(x) = f(x)-g(x) = (4x*> = 7x — 75) {/3x + 25

Answer: (f-g)(x) = (4x* = 7x — 75) 3x + 25

(gj(x): f(x) 4x*—7x - 75

g(x) - J3X + 25

x> — 7x — 75

J3X + 25

Answer: (%j(x) _ 4

h(x) = 8 — 5x and k(x) = x>+ 9x — 36

The domain of the functions h and k is the set of all real numbers. Thus, the
domain of the functions h + k, h—k, and h-k is the set of all real numbers

. . h . : :
and the domain of the function L the interval of real numbers given by
(— o0, —12) U (3, »).

NOTE: x>+ 9x — 36 #0 = (x +12)(x —=3) # 0 = x# —12 and
X# 3

(h + kK)(x) = h(x) + k(xX) =8 =5x + x>+ 9x — 36 = x* + 4x — 28

Answer: (h + k)(x) = x>+ 4x — 28

(h — k)(x) = h(x) — k(x) =8 —5x — (x*+ 9x — 36) =
8 —5Xx — x*— 9x + 36 = 44 — 14x — x?

Answer: (h — k)(x) = 44 — 14x — x?



Back to Problem 10.
10c. (h-k)(x) = h(x)-k(x) = (8 — 5x)(x* + 9x — 36) =
8x% + 72x — 288 — 5x° — 45x? + 180x = —5x® — 37x? + 252x — 288

Answer: (h-k)(x) = —5x® - 37x® + 252x — 288

h _h(x) 8 — 5x
10d. (Ej(x) Ck(x)  x*+ 9x — 36

Answer: ()00 = 2%
NSWeEr-{ k X2+ 9x — 36




