[image: ]

[image: ]

[image: ]

[image: ]
image1.jpeg
EXERCISE 14.2
1. Find the following:
(o)f16x‘3dx (x#0)
(b) f 9 dx
© /(xs—Sx) dx
2, Find:
(a) / 13e* dx

(b) / (39* + ;) dx (x>0)
© /(sm%)dx (x£0)
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3. Find:
@[ wro
®[25 w
4, Find:

(@) /(x +3)x+ 1) dx

() [ 2¢7% dx

4x
@ f 5T

) /(Zax + b)(ax? + bx) ox

@) / 3¢ 47 gy
(@ /4)«"1*3 dx
) fxe’z’gdx

(c)/—z-ﬁdx
,/3x2+5 *

(b)/xlnxdx (x>0}
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EXERCISE 14.3
1. Evaluate the following:

i
(a) ﬁ ’ %xl dx (d) ﬁ (* - 6x%) dx

1
(b f : X% +6) dx 6} / (X% + bx +¢) dx
1]

(c)/:aﬁdx (/)/ ( X +1)

2. Evaluate the following:

2 3
@ f e d © ﬁ (€ + ¢%) dx

of (& o[

Chapter 14 Economic Dynamics and Integral Calculus 461

3. In Fig. 14.14, take the fowest value of the function attained in each subinterval as the
height of the rectangular block, i.e., take f(x2) instead of (x) as the height of the first
block, though still retaining Axy as its width, and do likewise for the other blocks.

(@) Write a summation expression for the total area A** of the new rectangles.

(b) Does A™ overestimate or underestimate the desired area A?

(c) Would A** tend to approach or to deviate further from A if a finer segmentation of
{a, b] were introduced? (Hint: Try a diagram.)

(d) In the limit, when the number 7 of subintervals approaches co, would the approxi-
mation value A** approach the true value A, just as the approximation value A* did?

() What can you conclude from (a) to (d) about the Riemann integrability of the
function f(x)in Fig 14.1a7

4. The definite integral / f(x) dx is said to represent an area under a curve. Does this

curve refer to the graph of the integrand f(x), or of the primitive function £ (x)? If we
plot the graph of the 7(x) function, how can we show the given definite integral on
it—by an area, a line segment, or a point?
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EXERCISE 14.4

1. Check the definite integrals given in Exercises 14.3-1 and 14.3-2 to determine whether
any of them is improper. if improper, indicate which variety of improper integral each

one is.

2. Which of the following integrals are improper, and why?
x 0
(a)f e dt (d)/ e dt
o %

3 S dx

4 —_—

(b) /; x*dx O] 2
¥ i 4

© [ x?ax % f 6
Jo -3

3. Evaluate all the improper integrals in Prob, 2.
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FIGURE 14.1

®)

the width Ax,, and, in general, the ith block has the height f(x;) and the width Ax;. The
total area A* of this set of blocks is the sum

=Y fw)Ay  (n=4inFigl4la)

This, though, is obviously not the area under the curve we seek, but only a very rough
approximation thereof,

What makes A* deviatc from the true value of A is the unshaded portion of the rectan-
gular blocks; these make A* an overestimate of A. If the unshaded portion can be shrunk
in size and be made to approach zero, however, the approximation valuc 4™ will corre-
spondingly approach the true value 4. This result will materialize when we try a finer and
ﬁnu’ <egmemauon of the interval [a, b], so that n is increased and Ax; is shortened indefi-
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