Calc 2 Answers to Tuesday’s worksheet

2/19/02

Find the following integrals on this page and on the next, and check your answers by
differentiating your results!!

B S

Let u=1—=. Then du = —dz.
Substituting back into the integral, we find

1 1
./\/ﬁdm_,/ﬂd“_./“_”? du:—Qqﬂ/?_l_C:iQm_l_C

2. /msin(wmQ) dr (u= 7T.712)

1
Let u = m2% Then du = 2rx dx, so — du = z dz.

m
Substituting back in to the integral, we find

1 1 1
/l’Siﬂ(ﬂ'J,’?) dr = — /sin(u) du = — % (—cos(u))+C = —— COS(7T.’I:2) +C
) 21 | 27 2

T

3. /1:7"2 dr (u—]—l—mQ)

1
Let u =14 22 Then du =2z dz, so — du = z dz.
Substituting back in to the integral, we find

x 1 In(u In(1 + 22
/ v dm:/du: n(w) W0 +27)

14+ x2 2] u 2 2

1
Let u = 22, Then du = 2z dx, so — du = x dx.
Substituting back in to the integral, we find

T 1 1 arctan(u) arctan (7‘2)
dr = du=—""-""4+(C=——"24(C
_/n1-+gﬁ ! 2_/n1-+qﬂ ! 5 5
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5. /7’ cos(3 + .172) dr

1
Let u = 3 4 22 Then du = 2z dz, so 5 du = x dx.
Substituting back in to the integral, we find

1 1 1
/mcos(S + mg) dr = 2 /cos(u) du = Esin(u) +C = 5 sin(3 + .772) +C

6. /Sin(m)ems(m) dr

Let u = cos(z). Then du = —sin(z) dz, so —du = sin(x) dz.

Substituting back in to the integral, we find

/sin(m)ems{m] dr = — /e“‘ du=—e" 4+ = —@) 4 ¢

[5G,

1 1
Let u =5 —1In(z). Then du = —— dz, so —du = — dx.
Then

vH—In(z 9 C9(5 — In(x))3/2
/ ﬂ(T) dr — — /\/E du = — /71/1/2 du — —§7l,3/2 40 = (5 T](’I')) +C
. T . . ¢

3

T
8. — dr
/ VAR
1
Let u = 2?. Then du = 2x dz, so 2 du = x dr.
Then

1 1
du = B aresin(u) + C' = 2 a.rcsin(mQ) +C

T 1 1
—dr =~ | ————
,/\/].r“ ! 2,/\/]?/,2

1
9. dr
/ zIn(z) T

1
Let u = In(z). Then du = — dx.
T
Then

| 1
/ zTn(z) do = / ~du=Tn(u)+ C =In(In(z)) + C

(7
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Find the derivative of arctan(z) by following steps similar to those we used to find the
derivative of arcsin(z).

d
Let y = arctan(z). We want to find d—y

Because arctan(z) and tan(z) are inverse functions,

y = arctan(z) <= = = tan(y)

We of course know how to differentiate tan(y). Remember we want to differentiate with
respect to . Since y is a function of z, we’ll need to use the chain rule when we differentiate
tan(y). (This is called implicit differentiation, by the way).

Differentiating both sides of 2 = tan(y) with respect to =, we get

d d , dy

E(T) = E(‘ran(y)) =1 =sec UE

Since -2 is what we are looking for, we’ll solve the above equation for it by dividing

both sides by sec?(y).

dy 1
dr  sec?(y)

= cos”’(y).

We’re nearly done, but we can not say that the derivative of y with respect to = is a
function of y. That’s a circular answer. So we need to find sec’(y) in terms of .

dy 1

dr sec?(arctan(z))

= cos’(arctan(y)).

There are two ways to simlify this: use trigonometric identities, or draw right triangles
where the second angle is y.

If 'm going to use trig identities, then what T'm going to be looking for is a a way to

. . Yy .
rewrite one of the above two expressions for == in terms of tan(arctan(z)), because T know

that this is just x.

COSQ(.’IJ) + Siﬂ2(.’17) =1
Therefore, 1 + ta,nQ(m) = secQ(m)
Thus
d7y B 1 1

dr 1 + tan?(arctan(x)) h 1+ 22



