Math 1B quiz 1

Sep 2, 2009

Please write your solutions on this sheet, continuing on a separate sheet
if necessary. Write your name in the upper right corner of every sheet you
submit. Please include the intermediate steps in your solutions.

Section 105

Compute the following integrals.

1. (3 pt) | xcos5x dx

J

2. (3pt
( p).JO \/X+1

3. (4 pt) | xe ™ dx

J

Section 106

Compute the following integrals.

1. (3 pt) | cosxIn(sinx) dx

2

2. 3pt) | xvx—1dx

1

3. (4 pt) | x° cos(4x?) dx

J




Solutions for section 105

1. First, make the linear substitution t = 5x; then x = %, dx = %dt, and

1
xcosbxdx = — |t costdt.
| %]
Now, integrate by parts using u =t, dv = cost dt; then du = dt, v =sint, and
Jtcostdt =tsint— Jsint dt =tsint+ cost+ C.
Substituting t = 5x, we get

1 1
chosSxdx: gxsin5x—|— £c0s5x+ C.

(Alternatively, first integrate by parts and then use the linear substitution.)

2. Make the linear substitution u = x + 1; then x =u — 1, dx = du, and

rde—J4“du—J4ul/2—u1/2du
0\/X+1 1 \/a 1 '

Now,
Jul/z —uY2du= §u3/2 —2ult? ¢ C,

so by the Fundamental Theorem of Calculus,

4
J’ ul/? _u—1/2 du: §(43/2 _ 13/2) _2(41/2 _ 11/2) — g-
1

3. First, make the substitution t = —x?; then dt = —2x dx and
5,—x2 12t
x’e dx = —3 t“e" dt.
Now, integrate by parts twice with dv = et dt, v = e®:
Jt2et dt =te' -2 Jtet dt
=t%e' —2te' + 2Jet dt

=t%e' —2tet +2et + C
=e'(t> —2t+2)+C.

Substituting t = —x?, we get
_x2

(x* +2x* +2)+ C.

.2 e
ste dx = —



Solutions for section 106

1. Make the substitution t = sin x; then dt = cosx dx and
Jcosxln(sinx) dx = Jlnt dt.
Then integrate by parts with u =Int, dv = dt: we have du = % dt, v=1t, and
Jlntdt = tlnt—Jdt =tlnt—-t+C.
Substituting t = sin x, we get
Jcosxln(sinx) dx = sinx(In(sinx) — 1) + C.

(Alternatively, first integrate by parts and then use the substitution.)

2. Make the linear substitution u = x — 1; then x =u+ 1, dx = du, and

2 1 1
J wx—ldx:J (u+ 1)\/ﬁdu=J W32 £t du.
1 0

0

Now, [u®/? +ul/?du = 2u®? + Zu®? + C, so

' 3/2 1/2 2 05/2  5/2y 4 2(13/2 _ q3/2 16
w4+ u/fdu= (1% —-0%%) + =(1°%° - 0°%) = —.
o 5 3 15

3. First, make the substitution t = 4x?; then x? = t/4, dt = 8x dx and
Jx‘r’ cos(4x?) dx = 1L Jt2 costdt
128 ’

Now, we integrate by parts twice. First we put u = t2, dv = costdt; then
du=2tdt, v=sint, and

Jtz costdt = t? sint—ZJtsintdt.
Now, put u =1, dv =sintdt; then du = dt, v=—cost, and
Jtz costdt = t? sint+2tcost—2Jcostdt

=t?sint+ 2tcost—2sint + C.

Substituting t = 4x?, we get

1 1 1
JXE cos(4x?) dx = §x4 sin(4x?) + Exg cos(4x?) — 5 sin(4x?) + C.



