Calculus/analyse najaar 2007

Uitwerkingen huiswerk week 5

Opgave 17.
Bepaal primitieven F'(z) voor de volgende functies:
. 1 . oz
6) f@) = (i) £(z) = 1o,
r 1
(iil) f(z) == — met a,b>0, a,b#£1,  (iv) f(@) = ——,
b* 02 — 12
1 . o 1
(v) f(2) = Ve—14+Vz+1 (vi) f(z) = 1+ sin(x)’
Oplossing.

(ii) f(a:):f—l—l_i_%zl—l_i_%:ﬁ’(a:):x—ln(l—l—x);

(i) /() = (§)° = exp(n(§)r) = F(x) = g exp(n($)e) = prip (47

(IV) arcsin(x) = \/1—_7 = F(x) = arcsin(%);
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(Vi) f(l‘) - 1+si1n(93) }::Egg - lljsi;r;((xw)) = cos%(x) - csciSQ(zcx)) - Verder geldt
sin(x 1 1 __ sin(x o 1
tan(a:)/ = (COSE$)))/ = cos2 (x) en (COS($) )/ - COSQ((:B)) = F(-T) = tan(:v)— s (@)

Opgave 18.
Bereken de volgende integralen:

1 ™
(i) / (1 —2)" dz voor n € N (ii) / sin(max) dx voor m € Z.
0 0

Oplossing.
(1) fga:) =(1-2)"= F(x) = n*—+11(1—3:)”+1 = fol(l—x)” dx = F(1)-F(0) =
ntl
(ii) f(z) = sin(mz) = F(z) = =Lcos(mz) = [ sin(ma) dz = F(w) —
F(0) = % als m oneven

0 als m even.



Opgave 19.
Bepaal de volgende integralen door partiéle integratie:

(i) / z2e® da, (ii) / vz In(z) dr, (iii) / In?(z) de,

(iv)/lng(a:) dzx, (V)/cos(ln(az)) dx, (Vi)/x arctan(z) dz.

Oplossing.
i) [2%e® dv = 2?e” — [2xe” dv = 2% — 2xe” + [ 26 dx = (2% — 22+ 2)e®
(ii) [z In(z) dz = %x% In(z) — % [ V& de = %x%

z—xz)In(z) — [(In(z) — 1) dz = (In(z)z — z) In(z) —
n?(z)z — 2In(z)x + 2,

(iv) [In*(z) dz = (In(z)z — 2)In®(z) — [(In(z) — 1)2In(z) dz = (In(z)z —
z)—2(In*(z)z—2In(zx)z+22)+2(In(z)z—2z) = In3(z)z—3In?(z)z+

In(z) — %1‘ ;
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v) [cos(In(z)) dz = z cos(In(z))+ [ sin(In(x)) = z cos(In(x))+xz sin(In(z))—
[ cos(In(z)) = Lz (cos(In(z)) + sin(In(z)));

(vi) [ arctan(z) dz = a2 a2rctan( -1 1112 dx
= %J,‘Q arctan(x) — % TJ:;% d.’L‘ + 5 f T2 dl’ = 21‘ arctan( )_ %J} +

1 arctan(z).

Opgave 20.
Bewijs de volgende reductie formules (m.b.v. partiéle integratie):
1 n—1

(i) /sin”(az) dx = - sin™ ! (z) cos(x) + /sin”‘Q(az) dx;
(ii) / cos™ (z) da = %cos"*(x) sin(z) + 1 / cos™(z) da;

mn
1 1 T 2n—3 1
dr = dz.
(i) /(:c2+1)n T 2 @21y +2n—2/(x2+1)”_1 v
1422 —2? 1 x?

1
Hint: Schrijf = = - :
nt;: Schri (2+1)n (241" (2241t (241

Oplossing.

i) [sin(x) dz = [sin" ! (z)si
= —sin""(z) cos(z) + [(n
= —sin""!(x) cos(x )—i)—(n

= —Lsin"(z) cos(z) + -

1) 2
—1)sin®2(x) cos(x) cos(x) dx
2 sin"?(z) dz—(n—1) [ sin"?(z) sin?(x) dz

n—2 )
[ sin"?(z) dx;



(ii) [ cos™( ) dx = fcos”fl( ) cos(z) dx
= cos" 1 (z)sin(z) + [(n — 1) cos™ ?(z) sin(z) sin(z) dz
= cos" () si ( )+ (n—1) fcos” 2(x) dz—(n—1) [ cos" () cos?(z) dx
= L cos" ! (z) sin(z) + 22 [ cos"%(z) da;

2
Er geldt (W), = —(n — 1)(5622%)7” dus is

2 _ S | 1 1 1
J @ 2ﬁ1) fxﬁ dr = 2on 5 Gzt + 202 J @t 4T en
_ 1 1 1 1 _
dus f 2+1)n =/ T 4%+ 5 (:1:2—916—1)" =3 @zryeT 4T =
1 + 2n—3 1 dx
2n—2 (z 2Jrl) 2n—2J (2241)7" 1 :
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