Review Exam 11

1. Integrate the following

(2) / sect (3) tan? (3z) dr

You have a du by using sec? (3z)dz and use the identity sec? (3z) = 1 —
tan? (3z).

1 1
You then have /(tan2 (37)—tan* (3x))sec? (37)dx = 9 tan® (Bm)—ﬁ tan® (37)+
c.

(b) / sin® (22) dz
One factor of the sin (2x)dz is your du and use the identity sin? (2z) = 1 —

cos? (2z).

1 1
You then have /(1 — cos® (2z))sin (2z)dx = — 5 cos (2z) + 6 cos® (27) + c.

: dx
(c) / (9 + 422)372
Use trig substitution. 2 tan = x so that da = 2 sec? 0 df.
2 sec? 0df
27 sec® 6

2T

Substitute and get: / —+c
& V9 + 422

1 1
= /—0089d9: —sinf+c =
18 18
r—3
VA4 — 22

Use trig substitution. 2sinf = x so that dx = 2 cos 6 df.

2sinf —
Substitute and get: / Sln732 cos 0 df = /(2 sing — 3) df
2cos

= —2cosl —30+c=v4—z? —3arcsin(g) +c.

(d)

(e) /:ccos (3x) dz

Integrate by parts: - dV' = cos (3z) dx

du=dx V = isin(3z)
1 1 1 1
=37 sin (3z) — / 3 sin (3z) dx = 3 sin (3z) + g o8 (3z) +c.

(f) / 22 In (2) dz

_ _ .3
Integrate by parts: u=In(x) dV=a2"d

du=1Ltde V =izt



_ 1 4 1 3 _ 4 1 4
=% In () /430 d:v—4ac In (x) T +c
1
(&) /xQ—xdaj
) : 1 1 1
Partial Fractions: /7dx = / (—— + > dz.
x(x—1) r x—1
-1
:—ln|:v|+ln|x—1|+c:ln':r ’+c.
3+ 4
(h) /x2—4dx
) ) 4z 1 3
Partial Fractions but first reduce. / T+ dr = / <x—|— + ) dx.
(x —2)(z+2) r+2 x-—2

1
:§x2+ln|x+2|+31n|x—2|+c.

72
i d
() [ o= dr

Rationalize by letting u = v/z — 1. Then u? = 2z — 1 and 2udu = dz

2 12
/MQUdu:Q/(u4+2u2+l)du
u

2 4
= g(x —1)"2 4 g(x — 132420z -1V .

G) /xmdx

Use u-substitution. Let u = 9 + z2. Then %du = xdx and

1 1
/ﬁﬂdu = §(9+x2)3/2 + c.

5
T
k /7d
W [ s
Rationalize by letting u = /1 — 23. Then v® = 1 — 2® and —3udu = 2° dx.
Now 2°dx = 2* - 2 do = (1 — v?)(Fudu).

2
—%/WCZU:—%/(1—u2)du:—%\/1—$3—%(1—m3)3/z+c.

(1) / tan x dx

o sinzx
Use u-substitution: tanz =

cosx



sin
dr = —1In|coszx| + c.
cos

2. Tell wether the integral converges or diverges. If it converges, give the limit. If it
diverges, show why.

(a)

9 1 J
/1\3/1’—996
tim [ e = tim [P — 02
Iy || g = i (e = 9%

Therefore, the integral converges.

/mln—xd:c
1 x

. 3 2/3 _
= lim b(t— 9) —4} - 6.

1

t] 1 t 1
lim [~ de = lim {—(lna:)ﬂ = lim [—(lnt)2 — 0} = 00.
t—oo J1 1 t—oo | 2 1 t—oo | 2
Therefore, the integral diverges.
/ rve ¥ dx
0
t 1 1 t 1 1 1
: —2x . T2 T 2x| _1: T4 2t 20 - _
tllglo | ze dx—tll)rono {Qxe 1€ }0 —tll)rgo{ te 1€ 0 )| =
1 Therefore, the integral converges.
3 1
—d
/1 (x —3)? ‘
. ¢ 1 ) [ L 1 1
%1—{%/1 (x—3)2dx:%£% {_x—SLZ%I—% {_t—3+§] -

Therefore, the integral diverges.

3. Solve the following differential equations

Y —zer,  y(2)=0.

d
% = zxe¥
e Ydy = xdr
/efy dy = /:L’dx
1
—e Y = —2’+c
2 1
Yy = —In(—=2%+¢)

Yy = —ln(—§x2+3)



(b) zdx —2yv/z?+ 1dy =0,
x

2y dy = ——dx
2
T +$1
y2 _ (1,2 + 1)1/2

= 1.

4. A tank initially contains 60 gallons of brine in which 15 1b of salt is dissolved. Brine
containing 0.5 Ib of salt per gallon flows into the tank at a constant rate of 3 gal/min.
The concentration of brine and salt in the tank is kept uniform by stirring, and the
brine is drawn off at a rate of 3 gal/min. Find the amount of salt in the tank after

10 min.

Draw the picture and label it with the correct units, First!

d
Let y(t) be the amount of salt in the tank at time ¢. Then d—?z is the change in the

amount of salt as time changes.

dy
dt
dy
dt
dy
dt

=
y—30

In (y — 30)

Y
Y

rate-in — rate-out

3y

2 20

1
55y —30)

1
——dt

/5%
Ly
20" ¢

30 + Ae /20
30 — 15e /20

After 10 minutes there are 30 — 15¢~"/2 pounds of salt in the tank.

5. Integration Bee is March 21. To sign up now, e-mail Dr Rubin at rubin@math.pitt.edu



