Math 1325
Practice Test #2

#1)  Find the intervals where f(X) is increasing and decreasing.

f(x) = & + 16x

#2)  Find the relative maxima and relative minima of g(x).

g(x) = X2 —3x% — 24x + 32

#3)  Find the absolute maximum and absolute minimum of h(x) in the interval [-2,2].

h(x) = 4—x

#4)  Find the points of inflection of 5(x).

s(x) =X

#5 Sketch the graph labeling extrema and inflection points:

h(x)=e™  on[-22].

#6  Describe the graph of f(x) = x* — 2¢.

#7  Describe the graph of h(x) = x> —Inx



#1)

SOLUTIONS

Find the intervals where f(x) is increasing and decreasing.

f(x) = 4¢ + 16X Begin by finding the critical numbers (the x-values where
f'(x) =8x + 16 a function's derivative equals zero.

8x+16=0

8x=-16

X=-2

, _ If the derivative changes sign at the critical number, then the critical
f(-3) =8(-3) + 16 number represents a turning point, an extrema, in the function. Since f'(x)

f: (-3)=-8 is negative left of x = —2 and positive to theright of x = —2, the function
f(0) = 8(0) + 16 changes behavior at x = —2.
f(0) = 16

INCREASING (-2, «)
DECREASING (—w0,—2)

#2)

A function increases wherever its derivative is positive and
decreases wherever its derivative is negative, so f(x) increases

along theinterval (—2,00) and decreases along the interval
(_°°!_2)

Find the relative maxima and relative minima of g(x).

g(x) = X2 —3x% — 24x + 32
g (X) = 3¢ —6x—24

X —6x-24=0

X —2x-8=0
(x+2)(x-4)=0
X+2=0x-4=0
X=-2, 4

g'(-3) = 3(-3)* - 6(-3) — 24

g(-3)=21
9 (0) = 3(0) - 6(0) ~ 24
g(0) = —24

g'(5) = 3(5)* - 6(5) — 24
g(5) =21

9(-2) = (-2)° -3(-2)* - 24(-2) + 32

Extrema can occur where the first derivative is undefined and/or
equal to zero, so begin by finding the critical numbers.

Testing to the left and right of the critical numbersto see if the derivative
changes sign determinesif the critica numbers represent the x-val ues of
extrema. If the derivative changes sign, the critical number will be an
extrema.

g(-2) = 60 relative maxima

9(4) = (4)° -3(4)> — 24(4) + 32

g(4) =48 relative

0(-2) = 60 isamaximum because the
function increases up to —2 then decreases.

0(4) = -48 isaminimum because the function
decreases up to 4 then increases.




#3)

#4)

Find the absolute maximum and absolute minimum of h(x) in the interval [-2,2].

h(x) = 4—x°

h'(x) = —2x

—-2x=0
x=0

h(-1) =-2(-1) =2
=2

h' (1) = -2(1)

h(0) =4 -0
h(0) = 4

Extrema can occur where the derivative is undefined and/or equal to zero. Begin by
finding derivative. Set derivative equal to zero and solve. Zeroisacritical number
and possibly an extrema.

This shows that the function changes from increasing to decreasing at x = 0.

The function increases (-2,0) and decreases (0,4), so the highest point must occur at x =
0. Conseguently, h(0) = 4 is an absolute maximum.

_ 2
h(-2) =4-(-2) The function increases (-2,0) and decreases (0,4), so the lowest pair of points must occur

h(-2) =0

h(2) =4-(2)*

h(-2) =0

at x=—-2and x = 2. Sincethe function hasthe same value at
x = =2 and x = 2, both points represent absolute minimums.

ABSOLUTE MAXIMUM: h(0) =4
ABSOLUTE MINIMUM:  h(-2)=0and h(2) =0

Find the points of inflection of 5(x).

s(x) =X
S(X) = 3¢
S'(X) = 6x

6x=0
x=0

s'(-1) =6(-1) =6 A function is concave down where its second derivative is negative and

$'(1) = 6(1) =
s(x) =X
s(0) = 0°
s(x) =0

Inflection is where a function changes concavity. Inflection points occur
where the second derivative is equal to zero, so begin by finding the second
derivative.

Zero could be where inflection takes place if the function changes concavity.

concave up where its second derivativeis positive. So, §(X) is concave up
before x=0 and concave up after x=0.

6

Since the function changes in concavity at x=0, zero isthe x-value
where inflection occurs in the function. Evaluating the function at x=0
will give theinflection point.

INFLECTION POINT §(0) =0




#5 Sketch the graph labeling extrema and inflection points:

h(x)=e*  on[-22].

(0,1) absolute maximum

A 1 3 _ _
h'(X) = —2xe_x2 ——2 ,g inflection
—2xe™X =0 [ 1 3}
——,— | inflection point

x=0,e" %0 V2’5 T /
h'(-1) = —2(-1)e ™ ~.736 —/ X
h() = 2(1)e—<1> 736 B
h(0) =™

h(0) = 1, absolute max imum

h(—2) = e " = .02, absoluteminimum

h(2) = e @ = .02, absolutemin imum

vl

vl

(%2,.02) ab\sol ute minimum

' _x2
(%) 2xe The graph above was created with the
h'(X)=-2-€ +-2x--2xe™* drawing features of Word, so it represents a
poor sketch. Using graph paper, the student
h'(x) =—2e +4x%™ should be able to reproduce a better sketch.

h*(x) =2e™* (—1+ 2x* )
2e(-1+2x%)=0
~1+2x* =0,2e™ %0

2x* =1
, 1
=t
2
x:i%
h'(-2) = 26 -1+ 2 2)° )= —.256
h'(0) = 26 (- 1+ 2(0)% )= 2
h'(2) = 26" (- 1+ 2(2)% )= —.256
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#6  Describe the graph of f(x) = x* — 2¢.

f(x) = x* —2¢ ——— : :

F(x) = 4 B — Ax E_xtr_ema can oceur Wheret_he d_erlvatlve is undefined and/or equal to zero. Begin by
finding derivative. Set derivative equal to zero and solve. Zero, positive one, and

43 —4x=0 negative one are critical numbers and possibly extrema.

ax(x¢-1)=0

x=0,x=1,x=-1

F'(-2) =-24 Since the derivative is negative | eft of negative one and between zero and one, the

f'(-2) =15 function decreases from (—o,—1)U(0,1). Since the derivativeis positive between

f'(*¥2) =-1.5 negative one and zero and right of one, the function increases (—1,0)U(1,%).

f'(2) =24

f(-1) =-1 Since the function decreases from (—c,-1) then increases (—1,0), arelative minimum

f(1) =-1 occurs when x = —1. Therefore, f(-1) = -lis arelative minimum. Lik_aNise, another

f(0) =0 minimum occurs at X =1, so f(l_) =-lis also ardative minimum. Inudentally, these
two extrema are the absol ute minimum values of the function. Since the function
increases from (—1,0) then decreases from (0,1), a relative maximum occurs when
x = 0. Therefore, f(0) = 0 isareative maximum.

]; 2(;2 - iz—xi)_ 4 The critical numbers of the first derivative (where the second derivative is undefined or

0T equal to zero) represent possible inflection points.

3 -1=0

=1

X =14

X=x=

Al

1
Since the second derivative is positive for x-values left of — ﬁ and right of

fr(-1)=8

1 o L
f"(0) = —4 ﬁ but negative in between these two x-values, the function is concave up everywhere except
f"(1)=8 1

1
aong (—ﬁ ,—j whereit is concave down. Since there isa changein concavity, inflection

(L) v

\/§ 9 | occurswhenx= +——.
f(ij__ﬁ
J3 9

ANSWER for #6. Thefunction increaseson theinterval (—1,0)U(1,50) and decr eases on theinterval
(—0,~1)U(0,2). The function has absolute minimumsat the points (-1, —1) and (1, —=1). Thefunction has a r e ative maximum at

1 1
the point (0,0). The function isconcave down on theinterval [— ﬁ , ﬁj . The function is concave up on the interval

[— —iju[i jInflectionoccursatthepoints[—i —§j and [i 1§j The inter cepts occur at
" VJ3) W3 ) V3’ 9 V379)

(2,0} (00). (V2,0)



#I

Sketch the graph of h(x) = x* —Inx

Find the restrictions:
x > 0, because the argument of a logarithm must be positive.

Find asymptotes:
Logarithmic functions have vertical asymptotes that act as a boundary to the domain. The vertical
asymptoteisx = 0.

Find the y-intercept:
The graph does not intersect the y-axis because x > 0.

Find the x-intercepts:

x> =Inx=0
Inx = x*

2
eX #X

The graph does not intersect the x-axis.

Find behavior:  h(x) = x* —In x

h'(x)=2x—1
X

2x—1=0

h'(.5)=-12<0
h'(@)=1>0

h(x) decreases [0, izj

h(x) increas&s[i : ooj

N



Find extrema:
This function possesses an absolute minimum at its critical value.
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Find concavity:

h'(x)=2x—1
X

h"(x)=2+i
X

2

2+i>0

X2

concave up

(0,)

Find inflection:
This function does not possess any inflection.




