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x| g | g
-5 10 -3
-4 5 -1
-3 2 4 1
-2 3 1 0 -y X
-1 1 -2

0 0 -3

Graph of h

6. Let f be the function defined by f(x) = cos(2x) + " *.

Let g be a differentiable function. The table above gives values of g and its derivative g’ at selected values

of x.

Let £ be the function whose graph, consisting of five line segments, is shown in the figure above.

(a) Find the slope of the line tangent to the graph of f at x = 7.
(b) Let k be the function defined by k(x) = h(f(x)). Find k’(x).

(c) Let m be the function defined by m(x) = g(—2x) - h(x). Find m’(2).

(d) Ts there a number c in the closed interval [—5, —3] such that g’(¢) = —4 ? Justify your answer.
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(@) f'(x) = —2sin(2x) + cos x &5"* 2: f(m)
f(x) = =2sin(27) + cos w & = —1
(b) K(x) = H(f(x)- /() . { 1K)
1K (7)
k(z) = H(f (%)) /'(7) = (2)-(-1)
3o
(c) m'(x) =-2g"(-2x)-h(x) + g(—2x)-h'(x) 3 {2 s m'(x)
l1im(2)
m'(2) = 2g'(=4)-h(2) + g(=4)-H(2)
- 2(—1)(—%) + 5(—%) -3
(d) g is differentiable. = g is continuous on the interval [-5, -3]. 1 g(-3) - g(-5)
g(=3)-g(-5 _2-10__, e )
3-(-5) ~ 2 = " | 1:justification,
using Mean Value Theorem
Therefore, by the Mean Value Theorem, there is a least one value c,
-5 < ¢ <=3, such that g'(c) = —4.
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Part (a)

Technology Solution
(1) Define the function f.

(2) Find the derivative of f when x = 7.

Ax):=cos(2- x)”sin(x) Done
d -1
;()‘(x))b@x

di(f(x)) cos(x)- esintx) . sin(2: x)
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Part (a) Problem Extensions

Find f”(x) and f” ().
f'(x) = —2sin(2z) + cos zes"*

f"(x) = =2 2cos(2z) + [~ sinze™® + cos x - cos we™ 7]

sin sinxz

—4cos(2z) — sinxe¥™® + cos? we

f"(m) = —4cos(27m) — sin e ™ + cos® weS T
=—4(1) = 0-e’+ (=1)%-¢°
—441=-3
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Part (a) Problem Extensions

Technology Solution

rac {71 53
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Part (a) Problem Extensions

(1) Let j be the function defined by j(z) = f(2?). Find j'(x) and j'(\/7).

(2) Let L be the function defined by L(x) = In(f(x)). Find L'(x) and L'(7).
(3) Let s be the function defined by s(z) = sin(f(z)). Find s'(z) and s'(7/2).
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Part (b)

It is possible to define the piecewise function h.

We can also graph h.

0.5 (x+5)+1,-5%x<-3 Done
2, -38x<-2
-x, -25x<0
fr(x):= =
—, 0sx<3
3
2 (x-3)-1, 3¢5 -
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Part (c) Problem Extensions

Let n be the function defined by n(z) = g(—2x). Find n/(z).
h(x)
) — M) (=20) ~ W ()g(20)
[h(2))?
sy = EREA - DO
(5)
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Part (d)

Technology Solution

Plot the points on the graph of g.

Construct the line joining the points (—5,10) and (—3,2).
Find the slope of the line.

YN ofl] < |

rapt

5 ' ' ' T t
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AB-6
Problem Extensions

Let H be the function defined by H(x) = / h(t) dt.
0
(1) Find the values H(3) and H(-3).

(2) Find the intervals on which H is both increasing and concave up.

(3) Find the critical numbers of H and classify each as a relative minimum, a
relative maximum, or neither. Justify your answer.

(4) Find the absolute minimum and the absolute maximum value of H on the
closed interval [—5, 5].
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