Monday Night Calculus
The Fundamental Theorem of Calculus

11/30 Question

1. Suppose the function g is defined by g(x) = / 277 4t
2

(a) Find an equation of the line tangent to the graph of g at x = 2.
2 2
g(2) = / 277 dr =0
2

1
—x2 _
gx)y=27" = g/(2)=24=ﬁ

1
An equation of the tangent line: y = E(x —-2)

(b) Let h(x) = g(+/x). Find h(4), h'(4), and 1" (4).

h(#) =g(V4) =g(2) =0
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2. Let k be the function defined by k(x) = / tdt.

sin X

(a) Find k(0) and k (%)

cos 0 1
k(O):/ ta’t:/tdt
sin 0 0
_ [Iz]l 10 1
S Ll2de 2 27 2
e cos(m/4) J2/2
k(—):/ tdz:/ tdt =0
4 sin(rr/4) V2/2
(b) Use the Fundamental Theorem of Calculus Part 1 to find &’(x).

0 cos X
k(x):/ ta’t+/ tdt
sin X 0

sin X cos X
= —/ tdt +/ tdt
0 0

k'(x) = —(sin x)(cos x) + (cos x)(— sin x)

= —2sinx cos x
1
(c) Use the Fundamental Theorem of Calculus Part 2 to show that k(x) = 5 cos(2x).
12 cos x
k(x) = [—]
2 sin x

1 1
= E[COSZ x —sin®x] = 3 cos(2x)
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3. Let g be the function defined by g(x) = / f(t)dt where f is the function whose graph is
5

shown in the figure.
y

—12

(a) Find g(12) and g(-5).
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g = [ fayde = /5 rwdi+ [ sy
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(b) Find the maximum value of g on the closed interval [—12, 12].
g'(x) = f(x)
gx)=0:x=-9, -5, 5
g’(x) DNE : none

Eliminate x = —5and x = 5

1 2571) 251

9 s
g(—9):/5 f@)dt = — _9f(t)dz=_(_§.4.4_T :8+7

—12 5 -9 5
g(=12) = fyde=—| f(t)de Z—[ f()dt + f(l)dl]

—12

5 —12

—12

Here is a graph of g.
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(¢) Find an equation of the line tangent to the graph of g at x = 7, or explain why the tangent
line does not exist.

g(7) = /57f(t)dt :%-2-6:6

gx)=fx) = &M=, =6

An equation of the tangent line: y —6 =6(x —7) = y = 6x —36
(d) Let h(x) = g(x?). Find /' (=3).

B(x) = g'(x?) - 2x

h(=3) = g'(9) - (=6) = f(9)(=6) = (4)(-6) = —24
(e) Let k(x) = g(x)2. Find k'(9).

k'(x) = 2g(x)g'(x)

k'(9) =2g(9)¢g'(9) =2 {6 - %(2)(6 + 4)] f(9) =2-16-4 =128



