MATH 106, Section D
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1. (20 points) Find the solution of the IVE v =(y?+2)Inz, y(1) =2
@ = (42 +2)lnz = 2 = Inzds — 1 f"f”— f1 lnzdm=:-§f 2 Inzds

u=:§5=>du=?§dy=:»ﬁfﬁfﬁ=$En.r—f:r-—rixz>:}-arctanu=:xin:r—m+c=b

atctan%=mln:rﬁ—mvﬁ+ﬁ=‘-y{m \f_tan{ﬂ:ln.zf—m\-"—+c}$ y(l) = \-'"_t.an{ 1.,.-"_-1-{,"} W2
= tan(-v2+C)=1=C=24+/2= yl{a:]l=u’i_tan|::rh1$wj"——mq,r+q+ﬂ,

2. (20 points) Evaluate the integral. f =iy = f o

1 _ A, B, Pzt+E _ As(z*+1)48({z?41)4({Dz+E)z? .
iz 41) @ ta+ :-H = =z

Lgtx:[}=>1:3=>Cueﬁicieﬁtsuf!::[l:ziﬂ
Coefficients of 23 : 0 = A + D = [ D = 0], Coefficients of =2 ;ﬂ=B+E==-

Thus m fd“’ f—:— —%—a.rcta.n:n+t:'.

3. (20 points) Evaluale the integral. f mdz
z = 2sint, t € [ T 2] = dr = 2costdt | =+ /4 — 22 = /4 — 4sin®t = 2v/cos?t = 2|cost| = 2cosz

/ﬁgﬂ:]ﬁ‘é’sfﬂmsm 4/5m tdt = 4 - f[l—ccxsit jdt =2 ]ri'f ‘lfoos'ztdt
=212 —smEt+C Zarcsin § —2sintcosi+C = Emmlni—z-i-gﬂ-c_ garc_gln__EE{_I_cl

4. (20 points) Evaluate the integral. whe™ dx

Iu=z2=‘»du=ﬂmdz|ﬂ/ e dr = f[zi’} ™ drdr = f hdu=%ju2{e“}‘du
=1 {uﬁe“ - f Eue“du} = ju’et — f u(e®) du= Lule" - [uﬁ“ - ] e“u;iu] = dufe™ — ue® + f e"du

2 2 el
= Lu?e™ —ue" + " + C =|dale* —2le* +e +C|

5. (20 points) Find the fourth-order Taylor polynomial of f (z) = =7 centered at x; = —1 and determine the upper
bound on the approximation error of this polynomial over the interval [—3,0).

HINT: Suppose that y = f () is several times differentiable on the interval I containing =y, Let K, 1 be the minimal
positive constant such that |,f'[ﬂ+1] {-’ﬂ]l| = Kpp1 on T and py () be the n-th Taylor polynomial of f (z) centered at
Iq, then

I{n+] |I = .I'uln.l .

U (@)~ pa (@)l < =42



We know thatpy (z) = £ (=1)+ £ (=1} (= + D)+ 3 (-1) (& + 1P+ 57D (1) (= + 1)+ &/ (-1) (= +1)°
and the derivatives of f (x} are

flx)=2" | f(@)=12" | f (z)=425" | fO(z) =210s" | fY (z) = 840=® | f* (2} = 25202*
f(=l)=-1| F(-0=7 | f () ==-42] fO{=1)=210 | f®(-1)=—840 | fO(-1) =2520 |

Thus rm (£)==-1+7{z+1]—21(z + 1}3 + 35 (x + 1)3 —35(z +1)* | Now we need to find critical points of

£ (z) on [=3,0: f% (z) = 5040z = 0 = z = 0, therefore, we have the following values: 7o) = 0,
£ (=3) = 22,680 = K, = 22,680 = alzzzel. _ 28802 _[6043]

L

6. (20 points) Determine whether the integral is convergent or divergent. I it converges, evaluate it. If it diverges,
give reasons.

9 ] t
: e, el -1/3 e = TR
fﬁ‘zﬂﬁl—'-“ﬁ- g =Jim (-9 [u=z— 9= du=dzand[1,1] — [-8,¢ - 9]]
1 1
=9
= i i sl g s [{t—ﬂf"s—{—a}z”“] = lim [@-9)" -4
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—8

= 2. (—4) = —6. Thus the original integral converges to .



