MATH 2300-015 QUIZ 1 Name:

1. Integrate the following with a substitution, [ f(u(z))u/(z)dz = [ f(u)du.

d
(a) / ﬁ (Hint: complete the square in the denominator first.)
x x

We have 22 4+ 2z + 2 = (z + 1)? + 1. Making the substitution v = x + 1, du = dx

gives
/ dx _/ dx _/ du
2 +2r+2 ) (x+1)2+1 ) 14?2

= arctanu + C = arctan(z + 1) + C.

As an aside, any quadratic az? + bz + ¢ can be written as a(x + h)? + k, where

b b2
h= "\ k=c— .
2a’ ¢ 4a

w/3
(b) / sec’ 0 tan 6d6
0

With u = secf, du = secf tan0df, u(0) = sec(0) = 1/ cos(0) =1,
u(m/3) =1/ cos(m/3) = 2, we have

w/3 /3 2
/ sec® 0 tan 0dO = / sec? O sec 0 tan Odf = / uldu
0 0 1
2
- u3/3)1 —7/3.

You could also write the integrand in terms of sinf and cos 6,

/3 /3 o
/ sec 0 tan 0dh = / ﬂdﬁ
0 0

cost g’

and substitute u = cos 8, du = —sin 0df to get

™/3 gin @ 1/2 4 w3 1/2
/0 cos49d9__/1 " du—?‘l =7/3




2. Integrate the following by parts, [udv = uv — [ vdu.
3z

One could directly integrate by parts, or first make a substitution. With
y = —2x (and z = —y/2), dy = —2dx, we have

3z 3
/ehd:c: 4/yeydy.

u=1y, du=dy, dv=¢eYdy, v==¢eY,

3z 3 3
= = — Y = — Yy _ Y
/ QQIdx 1 / yeldy 1 (ye / e dy>

= —2(23: —1)e 2 4 C.

Integrating by parts with

we get

(b) /1 “Inzda

With
u=Ilnz, du=dz/z, dv=dzx, v=1

we get

€ €

—/ dr = (xlnzx —x)| =1.
1

1

/ Inzdr =xInz
1 1

3. Integrate f arcsin zdz (Hint: integrate by parts using u = arcsin z, dv = dz, then use a
substitution on the resulting integral.)

With
. dz
u = arcsinz, du = ——, dv=dz, v=1=z

V1—22

we get

. . zdz
arcsin zdz = zarcsinz — | ——.
V1—22

Making the substitution w = 1 — 22, dw = —2z, the above integral becomes

zdz 1 dw
— = —— | — = —Jw=—v1-22
/\/1—22 2) Jw Vw
Hence

/arcsin zdz = zarcsinz + V1 — 22 + C.



