Math 10A
Worksheet, Discussion #21; Monday, 7/16/2018
Instructor name: Roy Zhao

1 Improper Integrals

1. TRUE False It is possible for the integral / f(z) to be neither a finite number nor
1
infinity.

Solution: We showed that the integral fooo cos(z)dxr doesn’t exist at all in class.

<1
2. True FALSE Since 3 > 1, the integral / —dx converges.
0 T

Solution: We only showed the result where the bottom limit is 1. This integral
actually diverges.

3. True FALSE If lim,_,o f(z) = 0, then [~ f(z)dz converges.

Solution: Counter example is f(z) = 1.

1
zln(z)

4. Calculate /
3

Solution: We have that

<1 bl
/ = lim/ = lim In(Inz)|}
3 xlnw t=eo f3 xlnzr  tooo

= lim [In(In(c0)) — In(In 3)] = oo.

t—o00

5. Calculate/ e dx.
1
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Solution: We have that

o) t 675:1:
/ e "dr = lim [ e *dz = lim K
1

t—o0 1 t—o0 —5
1 [6 5t N 675-1 675
= 11m |—-— = —
t—oo —bH 5 5

6. Calculate

/{J;M
1 Va2 +1

Solution: We have that

<
- — 1 — 2 4
| =i [ Je = Ve

UCGESRIEE

1

14 22 dr.

7. Calculate /
0

Solution: We have that

9] 1 t 1
/0 1+ x2d$ = fm o 1+a2 gdv = lim arctan(z Jo = Jim arctan(t) = g

2 Convergence

8. True FALSE If a < b then ac < be.

Solution: We have that 1 < 2 but —1 £ —2.

9. True FALSE If a < b, then % > %.
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Solution: Take —1 < 2 but —1 ¥ %

10. True FALSEIf f <g and/ g(x)dx converges, then/ f(z)dz converges.
1 1

Solution: The integral / f(z)dz could diverge to —oc.
1

11. True FALSE If we can find a function g such that 0 < f < g, then / f(z)dz
1

converges.

Solution: In order to say the integral of f converges, we need to show that the
integral of g converges as well.

> arctan?(z)

o V1+a?

12. Does dx converge?

s

Solution: First we know that |arctan(z)| < % and so arctan®(z) < Z-. Also, we

know that 1+ 2* > 2% and so v/1 + 2% > V24 = 22 and \/11? < L. Thus

o< [Ty o [Ty T
1 V14 x4 1 x 4
So this integral converges.

Then for the remaining part, we know that 1 +2* > 1 and so v/1+2* > 1 and
L _ <1 andso

e 1 2 12 2
t 4
arcan(x)dxé/ﬂ/d:p:ﬂ_‘
o V14t o 1 4
Therefore
0 < > arctanZ(x)d < 2 N 2
—dr < — 4 — = —.
“Jo V14t 44 2

This integral converges.

o 1
13. Does / ———— converge?
3

Van(z)
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Solution: We know that for x > 3 that * > /z and so zln(z) > /zln(x) so

L <

1
zIn(z) = Vzln(z) >0
So this integral diverges.

14. Does/ e 5"V2dx converge?
1

Solution: For z > 1, we know that 21/ > = so —2v/z < —z and so e 5*V® < ¢~

and so - - .
/ e DV dy < / e dy = e—.
1 1 5

So this integral converges.

dx converge?

ee T
15. Does
/1 Viz+1l—e®

Solution: We have that va2+1—e* < V2?2 + 1 so T = 7o and so

dx = 00,

& T & T
dr > e —
/1 Viz+1—e = _/1 vz +1

so this integral diverges.

o 1
16. Does/0 mdw converge?

1

Solution: We know that (1+2?) > 1 and so (1 +2%)* > (1 +2%) 80 7y < 772

S0 . S
| e < / dr="
o (14 22)? o 1422 2

So this integral converges.

17. Does/ Vze ™ converge?
1
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Solution: We have that \/z < z for x > 1 and so /ze ** < xe ?* and so

00 o] 6_2 6_2
/ \/56—21‘ S / l,e—QLU - + —_—,
1 1 2 4

so the integral converges.




