MAT 21B, Fall 2016
Solutions to Homework Assignment 7

Compute the integrals:
Section 8.2: 46.(10 points) [ \/zeV®dz.

Solution: Let u = y/z, then z = u? and dx = 2udu, so
/\/Eeﬁdx = /ue“ udu = Q/uZe“du.
Integrate by parts:
2/u2e“du = 2/u2d(e“) = 2u’e" — 2/e“d(u2) = 2u’e" — 2/6“ 2udu =
2u’e — 4/ue“du.
Integrate by parts again:
4/ue“du = 4/ud(e“) = due" — 4/e“du = 4ue" — 4e" + C.

Therefore the integral equals:
2ue" — due" + 4e* — O = 2zeV® — 4y/zeV™ + 4eV® — C.

48.(10 points) foﬂm 23 cos(2x)dx
Solution: Integrate by parts:
1 1 1
/x3 cos(2z)dx = 5 /x3d(sin 2r) = §x3 sin(2zx) — §/sin(2x)d(x3) =

1 3
§m3 sin(2z) — 5 /xz sin(2z)dz.

Integrate by parts again:

—g / 22 sin(20)dz = % / 22d(cos(2)) = Zﬁ cos(2z) — z / cos(22)d(z2) =

3 3
ZxQ cos(2zx) — 3 /x cos(2z)dx.

And again:
3 3 . 3 . 3 .
—§/xcos(2x)dx =3 /xd(sm 21) = 3¢ sin(2z) + 2 /sm(Zx)dx =

—%m sin(2z) — gcos(Qx)dx +C.
To sum up,
5 1 5. 3, 3 . 3
x° cos(2x)dx = 57 sin(2x) + 2% cos(2x) — 22 sin(2zx) — 3 cos(2z)dx + C.

Now sin(0) = sin(2 - §) = sin(7) = 0, cos(0) = 1 and cos(2 - §) = cos(m) = —1, so

"/ 3 7 3 3
/0 x3cos(2x)dx:(O—Z-Z+§)—(O+O—O——):Z(l——).



Section 8.3: 16.(10 points) [ 7cos’(t)dt.

Solution:

/70087(t)dt = /7(COS2(t)>3 cos(t)dt = /7(1 — sin?(t))? cos(t)dt.

Let u = sin(t), then du = costdt, and
/7(1 — sin?(t))? cos(t)dt = 7/(1 —u?) du = 7/(1 —3u® + 3u* — u®)du =

1 1
7 (u —u® + §u5 - ?u7) +C =7 (Sin(t) —sin®(t) + gsin5(t) — sin7(t)) +C.

56.(10 points) fl/iz cos(x) cos(7x)dx
Solution: We have
1
cos(x) cos(7z) = é(cos(8x) + cos(6x)),

SO

/2 /2
/ cos(x) cos(7x)dx = 1/ (cos(8z)4cos(6z))dr =

—7/2 —7/2

(

DN | =
ool

1
sin(8m)+6 sin(6:p))|if/2 =0.



