AP Multiple Choice 1969-1998 Topic: Inc/Dec, Min/Max, Concavity, POI, Critical Numbers

If £ 15 a differentiable function such that g(x) <0 for all real numbers x and if
F'(x)=(x* —4)g(x) . which of the following is true?

(A) S has a relative maximum at x =-2 and a relative minmmum at x=2.
(B) S has a relative munimum at x=-2 and a relative maxmmum at x=2.
(C) S has relative minima at x=-2 andat x=2.

(D) [ has relative maxima at x=-2 and at x=2.

(E) It cannot be determined if f has any relative extrema.

The graph of the function y= X +6x° +Tx—2cosx changes concavity at x =

(A) -1.58 (B) -1.63 (€ -167 D) -189 (E) —2.33

The derivative of [ 1s _1’4{1’— 2)x+3). At how many points will the graph of f have a relative
maximum?

(A) None (B) Omne (C) Two (D) Three (E) Four

What is the mininmm value of f{x)=xlnx?

(A) —e B) -1 (©) -é D) 0 (E) f(x) has no minimum value.

How many critical points does the function fi{x)=(x+ 2)5 (x— 3)4 have?

(A) One (B) Two (C) Three (D) Five (E) Nine

At what value of x does the graph of y= il —— have a point of inflection?
X

1
i

(a) 0 B 1 © 2 D) 3 (E) At no value of x



If a function [ is continuous for all x and if f has a relative maxinmim at (-1.4) and a relative
minimum at (3,—2), which of the following statements must be true?

{A) The graph of f has a point of inflection somewhere befween x=-1 and x=3.
B) f(-1=0

{(C) The graph of f has a horizontal asymptote.

(D) The graph of f has a horizontal tangent line at x=3.

(E) The graph of [ intersects both axes.

For what value of & will x+E hawve a relative maximom at x=-27
X

(A) 4 By -2 () 2 D) 4 (E) None of these
The graph of y= 5x*—x” hasa point of inflection at

(A) (0.0) only (B) (3.162) only (C) (4.250) only
(D) (0,0) and (3,162) (E) (0,0) and (4,256)

At x =0, which of the following is true of the function f defined by f(x)=x"+e =~ ?

(A) [ is increasing.

(B) [ is decreasing.

(C) f1s :ﬂiscnﬂﬁﬂunus_

(D)} f has a relative minimum.

(E) [ has a relative maximum.

4 3
The derivative of f(x)= I? _x? attains 1fs maximum value at x=

(A) -1 ® 0 © 1 (D) (E)

i |



If f(x)= E for all x > 0, which of the followmng 15 true?
X

(A) [ is increasing for all x greater than 0.
(B) [ is increasing for all x greater than 1.
(C) [ is decreasmg for all x between 0 and 1.
(D) f 1s decreasing for all x between 1 and e.
(E) [ is decreasing for all x greater than .

The point on the curve 2y = x° nearest to (4.1) 1s

A (0.0) ®) (2.2) © (V2.1 @) (2.4) ® (48)
If fix)= x+%._ then the set of values for which [ increases 1s

@A) (- -1]u[Lx) ®) [-11] ©) (-.x)
D) (0.=) (E)  (-=.0)w(0.=)

At what values of x does f(x) =3x —5x° +15 have a relative maximum?

(A) —1only (B) 0 only (C) lonly (D) —landlonly (E) —1.0and1
The function defined by f(x)=x" —3x” for all real numbers x has a relative maximum at x =
(a) -2 B o © 1 @) 2 E) 4

If 1 15 a continuous finction defined for all real numbers x and if the maximum value of f(x) 15 3
and the nunimum value of f(x) 15 —7, then which of the following must be true?

I The maximum value of f(|x|) is 5.
Il The maximum vatue of | f(x)|is 7.
I The minimum value of f(|x]) is 0.

(A) Tonly (B) Honly (C) IandMonly (D) MandMlonly (E) LIL and I

The graph of y = _—}2 is concave downward for all values of x such that
x —

(A) x<0 (B) x<2 (€) x<5 @) x>0 (E) x>2



The point on the curve X+ 2y =0 that is nearest the point ['IJ —%] occurs where y 1s

(A) % (B) 0 (C) —% Dy -1 (E) none of the above

Given the function defined by f(x) = 3x° —20x°, find all values of x for which the graph of f 1s
COncave up.

(A) x>0
B) —2<x<0 or x>+2

(C) -2<x<0orx>2

D) x>+2
(E) -2<x<2

For what value of x does the function f(x)=(x-2){x- 3)2 have a relative maximum?

@ -3 ® - © -2 o < ®

Pt | L

The volume of a cylindncal tin can with a top and a bottom is to be 167 cubic mnches. If a
mininnun amount of fin is fo be used to construct the can, what must be the height. in inches, of the
can?

Ay 232 B) 242 © 233 D) 4 E) 8

|
|
|
|
l
x;Z \____,d/ x=7

The graph of y = f(x) on the closed inferval [2__ ?] 15 shown above. How many points of
inflection does this graph have on this interval?

(A) One (B) Two (C) Three (D) Four (E} Five



The function f given by f{x}=13+121—24 15

(A) increasing for x < -2, decreasing for —2 < x <2, increasing for x > 2
(B) decreasing for x <0, increasmg for x>0
(C) mcreasing for all x

(D) decreasing for all x
(E) decreasing for x <—2. increasing for —2 < x < 2, decreasing for x> 2

The graph of y= 3x* —16x7 +24x” + 48 is concave down for

(A) x<0
B) x>0

(C) x<-2 or :r“;-—%

2
(D) :-r-c:? or x>2

2
(E) —<x<2
3
What are all values of x for which the function f defined by f(x)= (xl —3)e™* is increasing?

(A) There are no such values of x .
(BY x<-1and x>3

(C) -3<x<1

D) -l<x<3

(E) Allvalues of x

If y=2x-8_ what is the mummmm value of the product xy ?

(A) 16 B) 8 < -4 D) 0 E) 2



If the derivative of f is given by f'(x)=¢" - 3x7. at which of the following values of x does f
have a relative maximum value?

(A) 046 (B) 0.20 (C) 0291 (D) 0095 (E) 3.73
What 15 the x-coordinate of the point of inflection on the graph of y= % X +5x +247

10

(A) > (B) 0 © -3

D) - (E) -10
If f'{x]=x[x+1j[r—2j2,1henthe graph of f has inflection points when x =
(A) —lonly (B) 2only (C) —landOonly (D) —land2only (E) -1,0, and 2 only

22 The function f 1s given by f(x)= x* +x? =2 On which of the following mfervals 15 f
mcreasing?

(A)

(€ (0.x)
D) (-x.0)

[ 1
® ﬁ"-‘ﬁ]

What are all values of x for which the function f defined by fi(x)= X +3x7 —0x+7 is
increasing?

(A) 3<x<«l
(B) -l<x<l
(C) x<-3orx>1
(D) x<-lorx>3
(E) All real numbers



