Math 1B quiz 3

Sep 16, 2009

Section 105
1. (3 pt) Compute the integral [el**¢") dx.

2. (3 pt) Calculate the integral Iiz x? dx approximately using Midpoint Rule
with n = 4.

1
(x+1)(x2+1)
What about the integral J"(i o F(x) dx? Justify your answers. You do not
have to evaluate the integral. (Warning: Comparison Theorem does not
work for negative functions. However, jz f(x) dx converges if and only if

3. (4 pt) Let f(x) = . Does the integral jgo f(x) dx converge?

IZ —f(x) dx converges.)

Section 106
1. (3 pt) Compute the integral [el¢ ") dx.

2. (3 pt) Calculate the integral jiz x? dx approximately using Trapezoid
Rule with n = 4.

1
(x+1)(x2+1)
What about the integral f(ioo f(x) dx? Justify your answers. You do not
have to evaluate the integral. (Warning: Comparison Theorem does not
work for negative functions. However, IZ f(x) dx converges if and only if

3. (4 pt) Let f(x) = . Does the integral jgo f(x) dx converge?

fz —f(x) dx converges.)



Solutions for section 105

1. Make the substitution u = e*: then du = e* dx, and

Je"”X dx = Je"eex dx = Jeu du

=e"+C=¢e +C.

2. The answer is

2 (-2) 3\2 1N2 /1\2 /332
i [(‘5) +(-3) +(3) +(5>]5-
3. (Solution 1) The function f(x) is defined everywhere except at x = —1.
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For the integral [’ f(x) dx, note that for x > 0, f(x) < %. Now, [ 4} =
2X2 + C, which has 11m1t 0 as x — +o00. So the integral J”;o % converges.
By Comparison Theorem, the integral fl x) dx converges. Since f(x) is well-
defined and continuous on [0, 1], the integral fo x) dx converges. Therefore,
fo x) dx converges. (Note that the integral fo i" does not converge.) Alter-
natlvely, use that f(x) < QH for x > 0.
For the integral f x) dx, first analyse the integral f x) dx. We have

x2+1<2for —1 < 0 sof( ) > STy +1 . However, f2x+1 :lln\x—l—ll—l—C
which has limit —co as x — —1; therefore, f 1 m diverges. By Comparlson

Theorem, the integral f x) dx diverges. Therefore, the integral f x) dx
diverges.



3. (Solution 2) Find the antiderivative [ f(x) dx = F(x) + C by partial frac-
tions:
1 A n Bx +C
(x +1)(x2+1) TXx+1l X2yl
1=AX?>+1)+(Bx+C)(x+1)=(A+B)x>+ (B+C)x+ (A+ Q).

Therefore,
0=A+B,
0=B+C,
1=A+C.
We find A = % :—%,C:%,so
(x) = 1 + 1—x
C2(x4+1)  2x2+1)’
1
F(x) = Z(21n\x+1|+2arctanx—1n\x +1)).

To analyze fo x) dx, it is enough to find

1
lim F(x)=-= lm 2arctanx + 1n
X—+00 4 x
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x2+1
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1
7_+_ 1+ 1/x2

4 x4>+oo

Since this is finite, the integral fo x) dx converges.
For fioo f(x) dx, we have to find the limits of F(x) at x = —1 and x = —c0

to make sure that the integral converges. However,
lim F(x) = lim - arct LG +1) + Sinfx 4 1)
Jm F(x) = lim arctanx — - In(x 5 Infx

1 1 1 .
=5 arctan(—1) — 2 In2+ 5 x]irill lnjx+1] =—

Therefore, the integral f x) dx diverges.

Solutions for section 106

1. Make the substitution u = e™™: then du = —e~* dx, and

J'e(eﬂ*x) dx = Jeeﬂe*x dx = —Jeu du

x

=—e"+C=—-e® +C.



2. The answer is

2 (—2)

s (272 (-1 420742124127 =6,

3. See solution to problem 3 for section 105.



