SOLUTIONS TO 8.4 PRACTICE PROBLEM SET

1.1

A) [secdu du = [secu(tanu)’ du = secutanu — [ secutan®u du
=secutanu — [ secu(sec?u — 1) du, therefore
2 [sec®u du = secutanu + [secu du = [sec®u du = %secutanqu %fsecu du,
SO
, | 1
sec® u du = §secutanu+§1n|secu—|—tanu|—|—c

B) [sec® u du = [sec® u(tanu)’ du = sec® utanu — 3 [ sec® utan? u du
= sec® utanu — 3 [ sec® u(sec? u — 1) du, therefore
4 [sec® u du = sec® utanu + 3 [ sec® u du and hence

1 3
/secsudu: Zsec3utanu+§/sec3udu

2.1

We will use the substitutions indicated in 8.4:
1) [V1+ 22dx = [secuséc’u du = [ sec® u du

= ésecutanu—i— l11t1|secu—|—tanu\ +C=1sv1+2? —i— ilnjz+ V1422 +C.
f sec? u du _ sccudu:fcosudu_ —|—C \/1:74-0

) f 22 \/1+z2 secu tan? u tan2 u sin2u ~  sinu

S)fﬂ\/zz - = fSCCutanudu = fcosu du =sinu+ C = @ +C.

sec? u tan u

4)f 2\/1 3:2_.[ Lpseln _fsm u__COtu+C:_ 1;I2+C'

sin? u cosu

5)f$\/w2 - :fbecutanudu _U+C_SGC x—i—C.

secutanu

6) [ 1+$2 = [seCudu _ [gocy du=In|secu+tanu|+C = In|z+v1+ 22|+ C.

7) [22V1+ 22dzx = [tan® usec® u du = [(sec® u — 1)sec® u du
= [sec® u— [sec®u du = §sec} utanu — ; [sec®u du (see|.B)

= 1sec® utanu — %secutanu— $1In|secu + tanu| + C

=Llo(1+22)%2 - a:\/1—|—x2—71n|3:—|—\/1+m2\+0
8) [ \/1—m2dx—f51n ucos?u du = % [ sin®( 2u)du—%f1_%s(4u)du
= 1u— 35 sin(4u) + C. But
sin(4u) = 2sin(2u) cos(2u) = 4sinu cosu[l — 2sin? u] = 4sinu cos u — 8sin® u cos u,
hence our integral equals
=tu—tsinucosu+isin®ucosu+C = tsin™tx— Loyl —a?+ 123V1 - 22+ C.

9)f \/ﬁdx*fsmucos udU** cos u+C’_77(1 2)3/2+C’.

10) [ \/fflfwz = ftanusfccuud“ = ftanusecu du = [shudu _ 14 &
=vVi+a2+C.

1) f \/1fi2 = [ i;ﬁ‘;“d“ = ftan2usecu du = f(se(:2u—1)secu du =

[sec?u du— [secudu= }secutanu — 3 In|secu+ tanu| + C
1
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=1zv1+22—ilnfz+V1I+22|+C.

2 2 . . —cos .
13)f z dxr j‘sm ucosu du __ fsm2udu: f 1—cos(2u) du — lu—lSIIIUCOSU—i—

1—x2 cos u 2 2 2
C= %sinflx— %m\/l —x2+C.
2 2 2 2 2
x“dx _ tan“ usec” u du __ tan® u . sec” u—1 _ . _
14) f (1+x2)3/2 sec® u - f secu du = f secu du = fsecu du

du — [secu du— [cosudu=In|secu+tanu| —sinu+C = In|z+ 1+ 22| -

secu
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