Calculus II (Maths 201-NYB) Quiz4p Answers

) [atan’zde = [z(sec’ x — 1) dz = [wsec’vdz — [wde. Letu =2, dv =sec’vdz = du=dw,v="tanz

Then by Equation 2, [ wsec’ zdz = atanz — [tanzde = wtanz — In [secz|, and thus,

[=tan’zde = ztene —In[secz| — 22’ +C.

1(b) I = [xsin®zde. First, evaluate

[sin® zda = [(1—cos’z) sinzdr = [(1 —u®)(—du) = [(u* — 1) du= 3o’ —u+Cy = Jcos’x — cosz + C1.

Now for I, letu =, dv =sin®z = du=dr,v=%cos’ @ — cosx, 0

Fedlpenitpameonn (b ekir=on) di—Lneets Hen

[ cos® xdz + sinz

=lacos’ s —wcosz — L(sinz — 3 sinz) +sinz + C

=3zcos’ z —weosz+ Esina + fsin 2+ C

1(c) Let u = sin8z, dv = cos5rdr, so du = 8cos8rdr, v = Lsin5e. Then let u = 8cos8ur,

dv = Lsinbedz, so du= —64sin8zdr, v = —k cos5z. So

1 8 64
/sin 8rcosbrdr = 5 sin 8r sin 5r + 75 %8 8 cos b + % / sin 8. cos 5 di

Solving for [ sin 8z cos 5 dir, we get [ sin 8z cos 5z dr = — 2 sin 8z

sin 5z — 45 cos 8 cos 5 + C'

1(a)  [tenzsec’zdr= [tanz secz sec’ zdz = [u’du  [u=secs du=secx tanzds]

=3’ +C=3se’z+C

1 p
1(e) Letu =In {z,dv=dx = du—%ﬁ(az-“) dz:édz.v:zl’hen

ln\/_da:—rln\/;—/z —dz—zln\’/a_c—%z-f—c
Second solution: Rewrite [In Jzdz =1 [Inzdz

Third solution: Substitute y = /2, to obtain [In Zdz =3 [y?Inydy

; then du =

-3 .
22"
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19 Lciu_1+\/§soﬁ_u—landdu_Tdrsodr 2(u —1)du.
Theu/y/l VEdr =2 [(u—1)Vidu =2 [(u¥? —ul?)du = $(1+ VT2 - 41+ VT)¥2 +C.

(Trig sub also works.)

1h 3+4c— 42’ = —(4a® — 4z +1) +4=2"— (22— 1)? 5
Let2z — 1 = 25in6, 50 2dz = 2cos 6d6 and /3 F 4z — 427 = 2 cos 0 dx~1
Then O

—
P 1F
2? [3(1+2sin0)]’ i
= =\3+dx—4xs?
/(3+4z—4ﬁ)3/2d’ / ooy o040 N
ol [t a0, sec? 0 + 4 tan 8 secd + 4 tan’ 0) df
E7) 20

= 75 [[sec’ 6+ 4tan 6 sec + 4(sec’ § — 1)] df

= & [(5sec? 0+ 4tan 8 sccf — 4)df = 5 (5tan + dsecd — 46) + C

1 22 -1 2 22-1
==15- 4. —4-sin7( =—— c
32[ Y o ( 2 )]+

3+4z — 4z
_ 0248 1. .21\
32 3+4z 422 § 2

15 Let u=3+ 4z — 422, so du = —4(2x — 1) dz, so (22 — 1)dz = -} du.

Then‘/i,ﬂ'a‘: —1[udu= 13+ 4z — 42?)"V2 4 C.
Grix 73 1/ 3( )
5 i A Cz+D
gy, = HetL =
(@—1)%(=2+1) = et
2’ +o+1=A@—-1)(z+1) +B(z? +1) + (Cz+ D)z — 1) Sethngm:lgwesB:% Equating the
coefficients of 2° gives A = —C. Equaungthecons'anttexmsgves 1=—A+B+Dyso —A+D = 7% y
Equating the coefficients of  gives D——— Hence A=C=0.
?—20—1 1 3 L ey
Lo = |dpete 8= am o.
./(71 2+1 /[ z—l 2z’+1 e

(1K) Let 2z = sin 6, where —F < 6 < . Thenz = £ sin6, dz = § cos6.d6,

and VI — 427 = /T~ (22)? = cos . i
JVT=4a%dz= [ cos ( cos6) do = } [(1+ cos26) df
o

=51(6+3sin20) +C=}(6+5in6 cos6) + C -4

=1 sin"1(20) + 3o VI= BT +C
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2(a)  This limit has the form oo - 0. We'll change it to the form §

sinfz 5 . 6cos6z _ 6(1) _
lim cot 2zsin 6z = lim £on £ lim 55 = o =3

2(b)  This limit has the form oo — oo

7
i B —1H s
=In lim 4 =In hm —:ec

- r
; P Y e gl T = i T =
Jims la==1)<he=D] = s s Co =t I S o Bzt

2(c) Ve

3 We first assume that ¢ > 0, since ¢ can be replaced by —c in both equations without changing the graphs, and if ¢ = 0 the

cand z =

curves do not enclose a region. We see from the graph that the enclosed area A lies between z = . and by
symmetry, it is equal to four times the area in the first quadrant. The enclosed area is
A= 4[5 (@— o) do = 4[c% — 3a%]C = 4(F — 1%) = 4(2S) =
S0A=576 < & =576 © =216 & c=V26=

Note that ¢ = —6 is another solution, since the graphs are the same.

T o
=g 5)

5.Forn=1a; =0sinces; =0 Forn > 1,

_ 7"_17(7[_1)—1 —Un—(n+1)(n—2) 2
I RS e (A=) (n+Dn ==
1—1/n
Also, Zanfllmanfv”lln;ol+l/n
n+4"

6. Use the Limit Comparison Test with a, = e and b, = (3)"

5o the series z " converges by comparison with Z (2)", whichiis a convergent geometric series [|r| = 3 < 1]

n+6"

So the given series is absolutely convergent

7. Telescoping: s, = In(n + 2) — 1n(2 — 0, s0 the series is not AC. But In(2£2) is
decreasing (its derivative is 71y — 717 < 0). So by (AST) the series is conditionally
convergent,
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