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Now, from the )
ber c i can Value Theorem f ere exists a
number ¢ in the intery or Integrals, we know th

expression is equal 1. al [x, x + Ax] such that the integral in the above

f(c)Ax. Moreover, since x < ¢ < x + A, it follows
that ¢ — x g Ax— 0. Thus, we have o |

Poy = e [1 .
() Al}:l—.[-lo [ZTx f(c)Ax] = Al;r_r}o fle) = f(x).
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REM i ;
ARK " Using the area mode] for definite integrals, we can view the approximation
x+Ax
fode~ [ piy 4
as saying that the area of

equal to the
interval [x,

the rectangle of height f(x) and width Ax is approximately

area of the region lying between the graph of f and the x-axis on the
X + Ax], as shown in Figure 5.29.

f)

— ¢

x + Ax .
. Note that the Second Fundamental Theorem of Calculus tells us that if
fwhx = L f(e) dr a function is continuous, then we can be sure that it has an antiderivative.

T.his an.tiderivative need not, however, be an elementary function. (Recall the
FIGURE 5.29 discussion of elementary functions in Section 1.5.)

|

EXAMPLE 6  Applying the Second Fundamental Theorem of Calculus

Evaluate

d%f Vi +1ds.
0

SOLUTION

Note that f(f) = Vt* + 1 is continuous on the entire real line. Thus, using
the Second Fundamental Theorem of Calculus, we can write

"X
dixfoxft2+1dt=\/x2+1. (]
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In Exercises 1-24, evaluate the definite integral.
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In Exercises 25-30, determine the area of the indicated
regon.

B.oy=x-g % y=-2+u+3
27-‘=l-.“ n‘.—_-l—_
2
LT \\
¥ y=Vh 0. y=03-0Vx

in Exercises 3134, find the area of the region bounded
by the graphs of the given equations.

3Ly=3x+Lx=0,x=2,v=0
R.y=1+Vrx=0x=4y=0
B.y=x+x,x=2y=0
My=—-x'+3r,y=0

In Exercises 3538, find the values of ¢ guaranteed by

the Mean Value Theorem for Integrals for the given func-

tion over the specified interval.
Function Interval

35. f)=x° [0, 2]

36. fx) = % (1, 3]
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7. ﬁﬁ_ Vi [1.9)
ises 3942, sketch the grapy, ¢
L';‘Eﬁ:,mspec.ﬁed interval. Fing uf*gg,
dmmmhmwm"'m“'mali% :
thefu“cm“equalsrt::.averagem,,e *
L/'—’" ion Interval

x: 1 [1 2
0. f) = "7 2’
a0 =5~ Y
[0.2)

2. f0) =53y

In Exercises 4348, () integrate to fing Fasys
ofxand(b)demonstlatetheSeoondF

3. Fu):JD(x-’rl)& 4. F(—‘)=[m:‘
45. Fix) = L €7d 46. F(X):E\::

.
0. k0= | g 8. Fw= [ o2,

In Exercises 49-52, use the Second Fy
Theorem of Calculus to find F'(x).

49. F(x) = j_z (2 —2t+5d
0. F(x) = Jl Vid
51. F(x) = L Vete+ldr

5. F =
@) = L P+ 1
53. mvolumVinlitasofairinlirlungSti.ﬁé-g
second respiratory cycle is approximated by 5 ==
V =0.1729r + 0.1522:*> — 0.03747°

where ¢ is the time in seconds. Approximsie 2~
volume of air in the lungs during cne Y%
4. The velocity v of the flow of blood at 2 525
the central axis of an artery of radius R i &%

v:k(RZ_rZ)

where k is the constant of proportioss® -
average rate of flow of blood along @ ™
artery. (Use zero and R as the limits of 5
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