1969 AB3/BC3

Given f(x)=l+h1x,dezﬁnedonlymtheclosedmlm'a] lﬁxSe.
x e

1975 AB4/BC1
(a) Showing your reasoning. determine the value of x at which f has its
3
) . Given the function defined by v = x+sinx for all x such that I =x= z .
(1) absolute maxinmim, - 2 2

(if) absolute mininmm.

(a) Find the coordinates of all maximum and minimum points on the given interval.

; i ? :
(b) For what values of x is the curve concave up? Tustify your answers.

(c) Onthe coordinate axes provided, skefch the graph of f over the interval 1 ZxZe. (b) Find the coordinates of all points of inflection on the given interval. Justify your
e answers.
(d) Given that the mean value (average ordinate) of f over the interval is il state in (¢) On the axes provided. sketch the graph of the function.
words a geometrical interpretation of this number relative to the graph. "
"
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1970 AB3/BC2 Consider the function f defined by f{x) = (x> —1)° for all real numbers x.
4 1 i L 3
Consider the function f given by f(x)=x? +4x3 on the inferval —-8<x<8. (2) For what values of x is the function increasing?

(b) Find the x- and y-coordinates of the relative maximum and minimum points.

(a) Find the coordinates of all points at which the tangent to the curve is a horizontal line. .
Tustify your answer.

(b) Find the coordinates of all points at which the tangent to the curve is a vertical line. () For what values of x is the graph of /" concave upward?

(c) Find the coordinates of all points at which the absolute maximum and absolute

P — (d) Using the information found in parts (a), (b), and (c). sketch the graph of f on the

axes provided.
(d) For what values of x 1is this function concave down?

(e) On the axes provided, sketch the graph of the function on this interval. v
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Fix)=0 at x=l.

The three candidates are
Fh=1

‘zl-,

e

r@-ta.22
£

Therefore the absobite merimum is at J:-l and the absobate pinimonm is ag x=1.
[

1 1 21-x 1.
)l ma—m——u- 20 far —Sx<l.
Fx=-= i -

Therefore the curve is concave up for %ix-::.
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‘1 is the beight of a rectangle of width | a1 | and having the same area as that
L e

-
enclosed by the graph of y = fi{x), the vertical lines r-l and ¥ =2, and the
¢

x-a%is,
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F) =2 142 =P 1y

. 4 13 4 -3 4 x+1)
f@=3 37 =5

f(x)=0 at x=-1. There is a horizontal tangent at (—1.-3).
There is a vertical tangent at (0.0).

The absolute maximum and absolute minimum must occur at a critical point or an
endpoint. The candidates are

(-8.8). (-1-3). (0.0). and (8.24)

So the absolute maximum is at (8,24) and the absolute minimum is at (-1.-3).

A8 o _4(3-2)
S@=g g glxiﬁ_J

The graph is concave down for 0 <x<2.
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¥ =lsoosx

Therefore ¥ == is the enly critical peint on the interval —%5:11—“.% ¥0
om this interval, hence = &5 not an extreme point. The minimum and markimmam miast
ocour at the endpoints.

Ar I——%. }'-—%+5'm[—%~::-—3—l

Ar I—?. ¥ -'1—:+5|'11'£--——1

The absobute minimum s at |x-§. I,
LS &

The absohte maximum is at |.T‘T_1-|'

¥ =—sinx

y=0at x=l) and x==.
y o0 for —; <xi
¥ for U:ZJ.": =

y >0 for a-:x-::#

Therefare (0.0 and (z.%) are inflection points.
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(a)

O]

(c)

(d

fm=6t -1y

Fix) = 6x(x” - 1)°

x<0= f(x)<0

x>0= (x>0

Therefore the function is increasing for x> 0.

Fx)=6x(x -1 =0

r=0x=Lx=-1

Since f is decreasing for x = 0 and increasing for x = 0, the only relative minimum
point is at x =0,y =—1 and there are no relative maximum points.

£ =60 -1+ 242 (xF -1 = 6(x" -Dx 1)

fx)=0 forx:lx:—lx:J%.x:—"E.

The graph of f is concave up when 6(x” —1)(5x> —1) > 0 _ This happens for all x in
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