MATEMATIK CHALMERS

Matematisk analys i en variabel E1 (TMV136) 071221
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1. a) Partialbraksuppdelning: p Py + i {HP} = . + 3 / 2@=3) dr =
1 1. -3 Cos T t =sinz dt
—§(1n|x—3|—ln|x|)+0—§1n\ . |+ C. b)/mdaﬁ—[dt—cosxdm}—/m_

= arctant + C = arctan(sinz) + C.

2.y +ay= z ar 1:a ord. linjir (och &ven separabel: ﬁ dy = rdz) med IF: e/ 2% = e /2 = %(ez2/2y) =
ze?’ 2 = /2y = [ %(exz/Qy) do= [2e”? ="+ C=y=1+Ce*?=2T7=y0)=1+C=C =
6=y=1+6e*"/2

3. a) Volymen = [ 7(z(2 — z))? da:—wfo (4- 433+=’13)d33—7T[ gt =... =

b) Volymen = f02 21z f(z) dox = fo 212%(2 — 2) do = 27[32® — ;2] = &
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4. z(z2-1) — z(z— 1)(w+1) z + z-1 + z—+1 {HP} Tz + z-1 + z+1 = f2 x( :c2 1) dr = hmR_mo f2 z + -1 +
R R
%ﬁldag = limp_, 0o [—ln|:1c\—1—§ln|ac—1\—}-%ln\a:—|—1|}2 =limp_, o [ InZ 71}2 = %(llmR—mln - %)

s(nl—In3)=;In3

5. €22—1 = 1+22+0(2?) -1 = 22+0(z?), In(1423) = 234+0(z°), cos(3z)—1=1— +(’)( H-1=
2 o . e?—1)In(l+z T T
—2- + O(z*). Detta ger (cos(3z) — 1)? = &a* + O(2°) sd att lim,_0 % = hmm_m ;::Li%((wﬁ)) =
lim,_q 82+<9(:v) _ 240 __ 8

8lio(z2) — 8l4o0  81°

6. y' +4y' +4y = € har 16sn. y = y, + yp. For yp : Kar. ekv: 0 =r? —dr+4=(r—22 = rp,=2=
yn = (A4 Bz)e*®. Ansitt y, = Cz?e® ty €** och ze* forekommer i y,. Detta ger ), = (C2z 4 2Cz?)e?
= (20 +8Cx+4Cz?)e?®. Insittning i ekv. ger €2® = [(2C +8Cx +4Cx?) — (20$+203:2)+4Cm2]e2”” =
2C = 1. Hérav fas att: y, = 12%€* sd att y = y, + y, = 32°€** + (A + Bz)e®™ = (322 + Bz + A)e?

7. a) Se boken sid. 480. b) 7) divergent ty a,, = 34”+1 40, ) Yo g =3 2omea (30)" =30 o (30)"—

1) = (geometrisk serie) = é(l—;: ) = 3155 i) Yoo, L =€l =e.
8. a) cost —1 = fom—sintdt = [PI] = —([(t — z)sint]f — [J(t — z)costdt) = [ (t — z)costdt =
[1(t—a)? cost]0+ [T(t—z)?sintdt =02 + %([l(t z)?sint]g — L [*(t—x)? costdt) = —%—6f0

z)dcostdt = —% + R(z) dir |R(z)| < ARNICEE) cost|dt| < gl J e =t at] < ¢aP| f5 dt| = 6|x|4.
Vi har alltsa att R(z) = (9(3;4)( ) och dirmed cosz =1 — Z + O(z?), b) wi sttt = (enl. a)) =

f2w1%0(t>dt_ﬁw LLo()dt = [** Ot) dt+[In[t]]% = 1n\2x\—1n\x|+f2‘”0 =In2+ [* 20 gt
dir | [2199 gt < cﬁ‘” 1t| dt < C|2x|| [2] < Clz|* — 0 daz — 0. Alltsa far vi hmHO [27 st gt = In 2,




