Losningsforslag till Tentamen i matematik TMV 138, 20131218, f.m.

1. Berikna foljande integraler...
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2. Los differentialekvationerna...
(@)
/ 2 dy 2
Yy =22y +1) & — =2zdz < arctany = z° + C
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= y =tan(z? + C), y(0)=0geratt0 = tan(m + C) sdatt C = 0, exempelvis.

y = tan(z2) .
(®)

4y" (1) + y(t) = 2¢/?

yp, = Acos(t/2) + Bsin(t/2)

yp = CEY/2 insatt i DE:n ger Cet/2(4/4 4+ 1)) = 2¢t/2 & C = 1 .Svary = Acos(t/2) + Bsin(t/2) + et/?.
©
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ty' (t) — 2y(t) = 2> cost <y — TY= 2t cost, IF = 2710t =72 o

(y-t_Q) =2cost & y-t72=2(sint + C) &y = 2t>(sint + C).
y(r) =0=0=272(-0+C) & C = 0. Svar: y = 2t%sint,.

3. Givet funktionen h(z) := (e?* — 1) In (22 + 1).

(a)
h(z) = (e** —1)In (22 +1) = (1 + 2z + 222 — 1..)(z2 —2*/2+ ..) = 222 + O(z?)
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(b). Serien ir divergent. 5p
5. (a) Berikna volymen av rotationskroppen, som genereras da omradet roterar kring y—axeln...
NG 2 2 47V2
V=27r/ x(l—z—)dm:27r|:x——m—i| =.
0 2 2 8 1o
22
(b) Kurvany =1 — > dir 0 < z < /2, roterar kring y—axeln och genererar en yta. Ytans
area dr
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6. (a) Ge en formel for partiell integration av produkten f(z) - g(x)...Ex.vis for obestimd integral:

/ (@) g(z) da = F(a)g(z) — / F(z) ¢/ (z) da

ddr F'(z) &r en primitiv funktion till f(z).



(b) Limpliga villkor pd f(x) dr att f(z) #r kontinuerlig och pa g(x) dr att ¢’ (x) &r kontinuerlig. ~ Sp

7. Berikna integralen...
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8. Givet serien f(z) = Z k(2z)F1 ...
k=1
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Alltsd abolutkonvergent for = : |z| < 1/2 och divergent for || > 1/2. For z = £1/2 far

vi termer k (£1)*~1 /0. Alltsa divergent.

(b) Seriens summa: En primitiv funktion till f(z) dr

=:Rdak — .

[e)

_1 k11 1
F(z) = 21;)@@ =575 17<3
sé att 1
f@)=F'@) = G
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