222 Assignment 3 Solutions

§2.4 20. [ %dw. I'm apparently not very good at avoiding problems with solutions in the text.

Well, as they said the first step is to divide to get the numerator degree lower: (22?+4x+22)=(224+2z+10) =
2 _ 2 _ 2 _ 2 . .

24 e =2t Emars =2+ Tz = 2+ ST BT Now we’ve done enough manipulations

%dw =[2+ mdx =2z + 2 tan~! (%) + C. Notice that we compensate

for the 3 in the denominator by multiplying by 3, hence canceling one from 9.

to integrate, [

dz. T was hoping it factored to (:c 1)(z 2)(x+2) but not quite, alas. Apparently

it’s (x — 1)(z% +4). So we set out partial fractions m == A4 B‘;”LC We clear fractions and find

2= A(a?+4)+ (Bx+ C)(xz —1). =1 produces 1 = 54, so A = . Gathering equations by power
(mixing my methods here), squares: 1 = A+ B, 0 = C — B (oh, so C = B, that’s nice), and 0 = 44 — C

(and so C' = 4A also pretty workable). So, altogether we have A = %, C = %, B = %. Reassembling;:

f%dxz f%+ ;Lgiﬁ + t/féldx— 11n(m— 1)+%ln(x2+4)+%tan_l(%)+c.

§2427. [ ety

§2.5 35. [ I Hmm. I want to get that sum out of the denominator, so I'll multiply numerator and
l—sinz _ dz

denominator by (1 —sinz) to get cos® and something we can work with. Let’s see: [ =522 Tos =

[t dy = [sec? x — 5L dg. The first is nice, for the second, let u = cosz, this then gives [ ; fs‘fnm =
tanz—1/(cosz)+C = tanz —secx+C. (for some detail: there are 3 negatives that combine together to give
the final —secz, one is from [ sec? z — Csolé‘f dx, one is from du = — sin zdz and one is from [ Z—g = —% +C.

According to the old rule, three negatives make a negative.)

§2.6 18 (use Simpson’s Rule). 01 1122 = [tan~' z|§ = tan™'(1) = Z. Simpson’s rule with n = 4, just

gives us two parabolas, 14241, so we add % (1-5—102 + 1+(f/4)2 + 1+(12/2)2 + 1+(§1/4)2 + 14}12) _ 180021010 which

is a pretty good approximation to 7.

§2.6 45. Tables are where numerical integration excels. We have no way of computing anti-derivatives
from a table, but numerical integration does just fine. Trapezoid gives us %(125 +2(1254+120+ 112+ 90+
95 + 88 + 75 + 35) + 0) = 89250 m?.

2.7 40 _1 4 The problem is at = 0 so we divide into two integrals: _1 Az _ do_ +Jo ! dz_
27 x2/ 27 x2/ 27 T / z2/
Now since the function is not defined for zero, we’ll need to sneak up to it on both sides, using two beparate
limits. This gives us: = lim;_,o- fi27 x‘é% + limg_, o+ fsl %. Fortunately the integrals are easy and the
same, therefore: = lim,_,q- [32/3|" 5, + lim, o+ [32'/3|} = lim,_,o- 3t*/3 — (=9) 4+ 3 — lim,_,o+ 3s'/% =
0—(-9)+3-0=12.

§2.7 46 fl x2 The problem is at x = 1, so we need a limit to get there: lim; ,q+ ft \/;i,fi_l. This
time we’ve got more work to do on the 1ntegral Im going to focus on the integral for a while then

come back to the limits (in both meanings): f Let = secf so that we can undo the square

Vai—1
root V2 —1 = Vsec2f —1 = Vtan20 = tan@. For that to work we need dx = secfAtanfdf. So,
Ik \/z2 - = [ secOtanfdf — fsec 0d0 = In(sec + tan ) + C = In(z + Va2 — 1) + C. Ok, now let’s bring
back those limits, lim;_,q+ ft \/m? = limy_, 1+ [In(z + V22 — )|} = In(4+/15) —lim,_, 1+ [In(t +/12 — 1) =
In(4 ++/15) —In1 = In(4 + V/15)

Wow, solutions in one page. Probably good given all we’ve got happening.



