Sample Gateway I

. f;ﬂ sin f cos 6d6.

First we find [ sin 6 cos 8df. We do this using the substitution u = sin 6,
Then du = cosfdf and we have that [sinfcosfdf = [udu = %u2 =
+sin®6. So now we evaluate %[sz’nzﬂzz? = $[sin(%)? — sin(5)? =
HEPP -1 = - U=dxi=}

o (2? — 4)da

Again first we find [ /z(z? — 4)dz. We do this by the power rule. So

5 1 7 3 . .
we compute [x2 —4x2dr = %xi — 4 x 2x5 Now evaluating we obtain

3(4>2_4*247_28 832_3*256217*64 @_15
. e\\/fjdx
We use substitution u = /z which gives du = % T thus we have

fe\fd.r =2 [e'du = 2e" + C = 2eV?.

) j‘elln(x

First we use some algebralc simplification and find that ez
@) = e 50 fe2l”(x de = [e*dx = e + C.

Lin(z?) —

' f:13+1d‘7j
Here we first divide to make this proper and find that (z + 1) * (2 —
$+x—1+$—+1) ‘. Thus [ = dx—f( $+x—1—|—m)d:v—

1zt — 328 4 2% — m+ln|m—|—1|—|—C’

. S/ (2?2 +16)dx

Here use a substituition u = 2? + 16 which gives du = 2zdx or that
zdx = du. Now doing the substitution we have [ zy/(2?+ 16)dz =

3

L Vi =} ud = Y+ 10)%

. foZ tan?(z)dz

Here it is helpful to recall that tan?(z) + 1 = sec?(z) so that we can
S

1
rewrite our integral [tan?(x)dz = [(sec?(x) — 1)dz = tan(z) — 2. Now

evaluating we find our answer tan(%) — 7 —tan(0) +0=1— 7.
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. foE sin(f)df First we find that [sin(0)df = — cos(#), This gives that

our definite integral is — cos(§) 4 cos(0) = —3 + 1 = 1.
. f ln(2:v)d
We find the substitution u = ln(2x) to be helpful in that du = % = 4,
Therefore we have that [ l"(zx = fudu=3iu?+C = ;ln(Zx) + C’
o (Gl — #52)da
First we evaluate [ (m — L”)dx Splitting this up and using the power
rule and the substitution u = x + 2 we find that f(— — ) dr =

2ln|z + 2| — (322 + 2x) = 2In|z + 2| — 32 — 2. Now we evaluate the
definite part and conclude with the answer 2in|3| — 1 —2—2In[2|+2 =
2ln|3| — 1.

. [xe® tdx

We find that this integral is easiest done by parts, with the substitutions
u = z which gives du = dx, and dv = e* !'dx which gives v = e,
Using the by parts formula we find that [ ze* 'dz = ze* ! — [ e tdx =
et —e* 4+ C.

S

Th1s mtegral Wllll be made easy by using some algebra and ertmg
5

‘”\/Jil — 2% + 22 which gives == +1dal:— [z5+z7 = f:cz + 227 + C.

. [z cos(x? + 1)dx

Using the substitution u = 2% + 1 we find that du = 2zdx which gives

[z cos(z? + 1)dx = 1 [cos(u)du = 3 sin(u) + C = Lsin(z? + 1) + C.

: fog tan(2x)dx.

First we find [tan(2z)dx we find this by writing tan(2z) = ZE; Z?
We find the substitution u = cos(2x) gives du = 2sin(2z)dz and we
find that [tan(2z) = fig; ;:; = 2 /% = Lin|u| = iin|cos(2z)|. Now

evaluating we find that (ln| cos(2 * 7)| — Infcos(0)]) = %(In| — 1| —
In|1]) = 0.



