MATEMATIK CHALMERS

Matematisk analys i en variabel, E1 (TMV136) 090417
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1. a / oV dr = | de = i, 151] = /ettht:[PI]=2([tet](1)—/ e dt) = 2(e — 0 — [e]}) = 2,
0 0

/1 In g2 dx—2/1 1nxdx=[P1]:2([x1nx]§—/le%dx)=2(e—o—[x]§)=2.
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2. 1:a ord. linjir ODE. IF: ¢/ 7242 — 722 d—(e’”y) =e P =e=1= e ¥y= /d—(e%y) dx =
T T
/1dx=x+0:> y=(z+C)e* och1=y(0)=C= y=(z+1)e?
d 1 2 2
3. Separabel y2+1£: o —/:vda;:> arctany=%+0:>y=tan(%+0) och
0=y(1) = tan(: +€) = 0= —2 5y —tan(E — 1
= = — = —— = n———).
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4. For y;, : kar.ekv.0 = r* +1 = 7 = +i = y, = Cie ™ + Cpe"® = Acosz + Bsinz. Fér y, :
Ansitt y, = Ce Insittning ger e = Ce® + Ce* = 206 :> C=1/2=y, = —ez Alltsa har vi
Y=1Y +Yyp = —e + Acosz + Bsinx och dirmed 3’ 2 — Asinx + Bcosz. Begynnelsedata ger
1/2+4A=1 och 1/2+ B =0som ger A=1/20och B = —1/2 sd att y = 1(e” + cosz — sinx).

5. SéktléngdL:ff\/l—i- ’ng;:f14‘/1+% %_Zdag_fl \/1 531_2_%
:f14 w2+ +4z2 dx—f1 \/ 112dx—f1\+ \dx—2f1x+ =

) dz

[Z+Inz]f = 2+In2.
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sa att sinz —22% = (v — g—?+0(x5))2—x2 =2+ 2z —g—?+0(x5))+(—§—?+(’)(x5))2—x2 = —%4.4-0(.%6).
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Alltsa far vi S0 2= 5 £O0W@)  azg #OW)) =13 g0
zarctans —a?  —2 4 O(zf)  2t(—5+ O(«f) ~ —1/3

7. a) Viharatt Sy = 3.0 In(1+n)—Inn=m2—In1+mn3-In2+...+In(1+N—1)—In(N —1)+In(1+
N)—InN =In(1+N)—In1 =In(1+N) — oo da N — oo och foljdaktligen &r serien divergent. b) Addi-
tionssats for sinus ger att serien dr ) ., sin(nm) cos(m/n) + cos(nm) sin(r/n) =Y <, (—1)"sin(n/n) =
Y ns1(=1)"a, som &r en alternerande serie dér a, = sin(7/n); med 0 < a,11 < a,, f6rn > 2 och a,, — 0
da n — oco. Alltsa &r serien konvergent enligt konvergenstestet for alternerande serier.
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8. a) / 7(f(x))? dz, b) / 2nx f(z) dz, c) se bevis(skiss) i kursboken.



