Math 31A Week 6 - Tuesday September 10, 2019

1. Compute the following integrals:
1
/ 3xsin(z? — 5) dx /(J: —9)1%(z —8) dx
0

7
5
/secm-secx-tanm dzr /x + dzx

26
(For the lower left one: there are two plausible substitutions which both
will work. Do they get you the same answer?)

2. Find the area between the graphs of y = 22 +1/4 and y = |z|. (The
intersection points are at x = +1/2).

3. Show that the volume of a cone with height 10 and basal radius 5 is %W

(that is, 1/3 of the volume of the cylinder containing it). Hint: what is
the area of a vertical cross-section at a height of h?
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Solutions

(1)

For the first integral, the substitution u = 2 — 5 suggests itself; then we get

1 1
3
/ 3zsin(z? —5) do = = 2z sin(z? —5) dx
0 2Jo > —
(% u

—4
= §/ sinu du
2);
3

=3 [cos(b) — cos(4)] = 1.4060

Don’t forget to change the bounds of integration when we do a substitution! In
this case the bounds went from 0 and 1 to -5 and -4.

For the second, we’d like to let v = z — 9. In that case, the x — 8 term
becomes u + 1, so we’ll get

/(:v —9)190(y —8) da = /uwo(u—i— 1) du

_ /ulol 4wt gy

u102 ulOl
=Tz T1o1 ¢
(- 9)102 (5 — g)101
102 + 101 +C

For the third, we can try the substitution u = sec x:

/secxosecmwanx dr = | udu
M~ ——
u

w!

’LL2

:?4‘0

sec2 x

:2+C
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Or we could use v = tan z:

/secx~secx'tanx dr = | vdv
———
v

2

v
=~ 4D
5+

tan® x

D
2 +

Of course, since sec? x = 1 + tan? x, these are the same (up to constants).
The last one is a red herring; you probably don’t want to use a substitution
at it’s just [z 4+ 5276 dz which the power rule tells us is z2/2 — 275 + C.

2

We set up the integral as follows: the area between y = 2% +1/4 and y = |z| is
1/2
/ (2 + 1/4) — |2 do
~1/2
We need to write this integral in piecewise form: it’s
0 1/2
/ x2+x+1/4dx+/ 2?2 —x+1/4 de
~1/2 0

but because of the symmetry of the problem, it’s enough to find the area of the
right half and double it. So we get

(area) = 2 - (area of right half)

=2 22—z —1/4de

3 2?2 z1/2
:ﬁ3‘2+Jo]
24 8 8

1



