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1. (10 points) Flnd/idac.

tanx cscx
Since tan z csc z = sec z we have

/eSi”(zosxdac :/e”du:e“—i-C:eSi”—i—C.

2. (12 points Find /
( P ) vVr+1-— 1
Here make the substitution v = /z + 1. Then

du= (1/3)(z +1)"?*dx — 3(z + 1)** du = doz — 3u® du = dx.

2
3/ Y du
u—1

Make the substitution ¢ = u — 1, which gives dt = du and u* = (¢ + 1)? so the integral becomes

So the integral becomes

t?+2t+1
3/Ldt = 3/(t+2+1/t)dt

3t?/2+ 6t +3n|t|+ C

R
= 3(”%; ) +6(Yz+1—-1)+3m|Yz+1—1+C

3. (12 points)  Find /ex(lnx)2 dx.
1

First compute the definite integral, using integration by parts with v = (Inx)? and dv = z dz. We

get
2 2
/x(lnx)zdx = @ - /xlnxdm.

Again using integration by parts, with v = Inz and dv = x dx we find

2

/x(lnx)2 4 — 2?(Inz)? B (mQInaz —/gd:::) _ 2?(In z)? B 2?lnz R

2 2 2 2 4

Evalutating at the limits gives

2 2 2 2 2 2
e o, _¢e(lne)? e'lne e (In1)* 1Inl e 1
/1 z(lnzx)’ dx = 5 5t 5t 1/4 = T
4. (12 points) Find /ac3(:v2 —4)32 dg. (Assume that z > 0.)

Make the substitution z = 2secf. Then 22 — 4 = 4tan? 6 and dz = 2sec 6 tan 6 db.

So our integral becomes
/(8 sec® 0)(4tan?0)%2(2secOtan ) df = /8 -8-2sec* Htan* 0 df

= 128 / sec? 0 tan* O sec? 0 df
= 128 /(tan4 0 + tan® #) sec® 0 d.



Making the substitution v = tan 6 gives

P tan®0  tan” 0
128/(tan49+tan60)se(:20d9:128<u_+u_>+C:128(an | fan >+C.

5 7 5 7
2 _
Since x = 2secf, we will have tanf = — and this gives
4(Vx2 — 4P (Va2 —4)
/x3(x2 —4)32 4y = + +C.
5 7
. . dx
. (10 pomts) Flnd /m
First factor the denominator:
42 + 42° + 7 = (22 + 1)
Then use the method of partial fractions. One can show that
1 1 2 2
dx3 +4z2+2 . 20+1  (20+1)2°
Integrating this gives
dx
—— =1 —1n|2 1 .
1P A o n|x| —In |2z + |-i-2 +1+C
dx
. (12 point Find / _
(12 points) n x+4y/x + 13

First make the substitution v = y/z. This gives 2u du = dz and

/ dx _/ 2u du—/ 2u, Ju
r+4yr+13 ) w+4u+137 S (u+2)2+9

Making the substitution ¢t = u 4 2 in this integral gives

2 — , 4 t
259 9 /t2 t2 =In(t*+9) — 3 arctan (3) +C.

Going back to the original variable gives

dx Vi +2
— =1 4 13) — = .
/:1:+4\/E+13 n(z + 4z + 13) 3arctan< 3 >+C’

3

. (10 points) The region enclosed by the curves y = x? and y = z* is revolved around the line z = 5.

Find the volume of the resulting solid.

Rotates to give a shell of radius 5 — z, height 22 — 23. So

53

! ! 6zt %) |! 11
V:27r/(5—x)(x2—x3)d$:27r/(5$2—6m3+$4)dx:27r<——i+x—> ==
0 0

T T

3 4 5



8. (10 points) The base of a solid is the region below the curve y = v/arctan z and above the z-axis,
for 0 < x < 1. (See diagram.) The cross-section through each plane perpendicular to the z-axis is a
square lying above the base. Find the volume.

1 1
V= / (Varctan z)* dz = / arctan x dx
0 0

Use integration by parts with u = arctan x and dv = dx to obtain

. 1 1/ 2 1 ! 1
V:xarctanxo—/o 1fx2da::arctan1—§/0 ﬁxx?dx:arctanl—iln(l—i-x?)Ozg—ian

9. (12 points)  Sketch the curve given in polar coordinates by
r =30, for0 <6<,

and find the length of this curve.
This is very similar to example 3 on page 521 of the text.

To compute the length of a polar curve we use the formula

B
Length :/ /72 + (dr/d6)? dob.

In this case, since r = 36 we have dr/df = 3 and the integral runs from 6 = 0 to § = 7, giving

O=mn T
Length = [* " V097 +9d9 =3 / NCESE)
—0 0

Make the substitution # = tan z to get

O=m 3
3 sec’ z dzx
0=0

Using integration by parts we can compute that
3 3 3
/sec rdr = §secxtanx + §ln |secx + tanz| + C.
Since # = tan z, we have /62 + 1 = secz and
3 3 3 3
isecxtanx + §ln|secx +tanz| = 5\/02 +1-0+ 5]11\\/02 +14+0/+C.

Evaluating at the limits gives

3 3
§V7TQ+1-7T+§111|\/7T2+1+7T|+C.



