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2, Letg(x) = J};f(r) dt, where f is the function whose graph is

x
shown.
(a) Evaluate g(x) forx =0, 1,2,3,4,5, and 6. X SXX = & ‘]:[t\ dt
(b) Estimate g(7). o
(c) Where does g have a maximum value? Where does it
have a minimum value? o
(d) Sketch a rough graph of g.
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The Fundamental Theorem of Calculus, Part 1 If f is continuous on [a, b], then
the function g defined by

g(x) =£Yf(t)dt a<x<bh

is continuous on [a, b] and differentiable on (a, b), and g'(x) = f(x). J
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The Fundamental Theorem of Calculus, Part 2 If f is continuous on [a, b], then

[ ) dx = Fo) = Fa) *

where F is any antiderivative of f, that is, a function F such that F' = f.
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7-18 Use Part 1 of the Fundamental Theorem of Calculus to find
the derivative of the function.

7. g(x) = fnr\/t + 13 dt 8. g(x) = fl‘ cos(t?) dt
9. g(s) = 'L‘ (t — 1¥)%dr 10. h(u) = JO" t:itl dt

1. F(x) = J‘O\/l + sect dt

[Hir1t: J~O\/l + sect dt = —J(:\/l + sect dt]

12. R(y) = J‘\zrisinrdt
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13. h(x) L sin't dt 14. h(x) Jl - dz
_[3xt2 t o ot 5
15. y = Jl e dt 16. y JO cos0 db
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19-38 Evaluate the integral.

19. |‘|3 (X + 2x — 4) dx 20. J'l X1 gy
. [(Gr-ie+ a2 [ (187 + 167)do
23. JT’ Jx dx 24. ffx*“ dx
T (5
25. [/6 sinf d6 2. | max
27. J'O' (w+2)w—3)du  28. J: @ —0rd
+ x2 :
9 J‘IAZ\/—;de 30. J: Bu — 2)(u + 1) du

31. [m csct cot tdt 32, J'm csc’6 do
J/6 /4



14

7

e Tiete 1 geone & Fe et (e ﬁm,

Ve

Nete -

T WoeFHe Wl L & (=) dx

1S Vo G et e (et Coltbdion  of

Adigenvaives & Fx) . s, ® FUR) = k)

THen

b
Dernle  MechnL \'Hx\ ax

13

Woerue  \MlecnaL \Hx\ dX -

fl

th\&( = FNE O

4 T36%D
Wwabell 1 aea

A b

CotLectiond oF  FURClRS
Fix)+

Y;\'—(x\v YR

'k F(X) «)\

7-« F(x)

Y'— Flx)-\

y *Fx) -2

DD

7/




ex. X X Mo X dx = sxex + C
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Net Change Theorem The integral of a rate of change is the net change:

j{ IbF’(x) dx = F(b) — F(a)

o If V(z) is the volume of water in a reservoir at time ¢, then its derivative V'(z) is the
rate at which water flows into the reservoir at time ¢. So

ﬁ "Vt dt = V(t) — V(1)

is the change in the amount of water in the reservoir between time #, and time 2.
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If the mass of a rod measured from the left end to a point x is m(x), then the linear Noler Bene we flese To 1'D
density is p(x) = m'(x). So ey 4

J:‘bp(x) dx = m(b) — m(a) C'Q- ™ /}t . k& /WL

is the mass of the segment of the rod that lies between x = a and x = b.
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