K3 Cyclometrische functies

Opgave 27:

b. ja, y=°logx

d. bij een functie hoort bij iedere x één of geen y
e ja y=+x

Opgave 28:
1

— = d@ant)=——— (tan®t+Ddt =1dt = dt

tan?zr+1 (tan?) tan?r+1 ( )
b. F(x)=tan™(x) en x =tans ofwel ¢ =tan'(x) geeft:

F'(x):dF—(x)zﬂzi: 21 = 21

d« dx % tan“r+1 x°+1

Opgave 29:

a ermoet gelden: — 37 <arctanx <47
b. J3~173>1ixn

Opgave 30:

[EEN

x -J3 | -1 _%@O%\@

NE

actanx | -1z | -1z | -1z |0] iz

N
S|

Wl
B

Opgave 31:
a actanx=3ix

x=tanir = V3
b. actan(x-2)=-37x
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x—-2=tan(-iz)=-1
x=1
c. actan(x*-1)=1ir
x*-l=tanizg =1
x> =2
x=\/§ Y x:—\/i
d. arctanx=3%r
geen oplossingen
e actanx=-/2
x=tan+/2 = 6,334
f. arctan(x®*-1)=1
x? —1=tanl=1557
x% = 2,557
x=1599 v x=-1599

Opgave 32:
a f(x)=2arctan(3x) = 2arctanu met u =1x dusu’' =3
1 1 1 4
"(x)=2- u' =2 R —
St u®+1 (tx)?+1 2 1x2+1 x*+4
b. g(x)=arctan(x-2)=arctanu met u=x—-2 dusu’' =1
: 1 : 1 1
g(‘x): 2 U = 2 '1: 2
u-+1 (x-2)°+1 (x-2)°+1

c. h(x)=arctan(x®) = arctanu met u = x* dus u’' = 2x

1 1 2x
h' X) = . u’ — . 2x —
( ) u2+1 (x2)2+1 x4+!
Opgave 33:
J3
a I x21+ dx = [arctanx]fﬁ = arctan(x/g) —arctan(—%\/fa) =ig——ig=1zx
13
,1 1
Imdx = [arctan(x +1)] 7, = arctan(0) —arctan(-) =0- -1z =17
-2
33 3 1
I @)%+ 1dx — [arctan(3v)];" = arctan(v/3) - arctan(0) = 17 — 0 =17
0

Opgave 34:
a f(x)=arctan(2x —1) = arctan(2(x — 3))

vV 1 1
y = arctan(x) — 2 y = arctan(2x) — 22— y = arctan(2(x - 1))
dus de asymptoten blijven gelijk, dus y=—17 en y =317
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T T T T T T
6 5 4 3 2 1
-2

b. f(x)=arctan(2x-1) =0
2x—1=arctan(0) =0
2x =1
x=1

, 1
S = ey 1 YT i
f'3)=2
y=2x+b door (1,0)
0=1+b
b=-1
k: y=2x-1

2

c. actan(2x-1)=-1ir
2x—1=tan(—47)=-1

2x=0
x=0

dus 0<x<1+143
d f(@=actan(l) =17
dus —im<x<inm

Opgave 35:
1 1
a f(x)=

A+l (202 +1

neemu=2x dan u' =2

— 1,
1—51/[

f(x)=

F(x) = Zarctanu + ¢ = arctan(2x) + ¢

b. g(x)=

1u' 1

u®+1

N

ul

N[

u?+1

4 1

1

x2+4 1x? +1 (tx)?+1

neemu=2x danu'=1

1=2u'
g(x)=

G(x) = 2arctanu + ¢ = 2arctan(3 x) + ¢

2u' _o. 1 o
u?+1 u®+1

actan(2x-1) =irx

2x-1=tan(t7) =3

2x =1++/3
x=1+13
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Opgave 36:
12 12

a =
S = 16x%+ (4x)2+1
neemu=4x dan u' =4

12=34'
3u’ 1
xX) = =3 u'
/) u®+1 u®+1
F(x) =3arctanu + ¢ = 3arctan(4x) + ¢
4 1 1
b. g(x)=

x2+4 4x2+1 (tx)?+1
neemu=2x danu'=1
1=2u'
2u' 1 ,
u2+1_2.u2+1.u

G(x) = 2arctanu + ¢ = 2arctan(3 x) + ¢
C. h(x)=arctan(2x)

g(x)=

jl-arctan(Zx)dx:x-wdm(Zx)—jx-+-2dx
(2) +1
= x-arctan(2 —d
- (22) '[ (2x)% +1
= x -arctan(2x) — 1 In((2x)* +1) + ¢
. 3 3
d j(x)=— = >
x“+4x+5 (x+2)°+1
neemu=x+2danu'=1
:314 =3 21 u'
u°+1 u°+1
J(x) = 3arctanu + ¢ = 3arctan(x + 2) + ¢

J(x) =

Opgave 37:
3 1 1
a x) = =
f( ) x2+3 2+1 (1\/§ x)2+1
neemMz%\/ﬁ-x dan u' =1+/3
l:ﬁ-u':%-u': 3-u'
\/é-u’ 1
x = :\/§- -u’
/) u?+1 u?+1

F(x) = +/3-arctanu = /3 - arctan(+/3 - x)
Jl' 23 dxz[\/§-arctan(§ 3-x)]2=\/§-arctan(%\/§)—\/§-arctan(0)=\/§-%7r—\/§-0

o X +3

R ¢
1 (2% +1

b. f(x)=
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neem u = x? dan u' = 2x

x=3u'
=2y oy
u?+1 % ut+1
F(x) = tarctanu = Larctan(x?)
1
jx4x+1dx = [%arctan(xz)]; =larctan(l) - Larctan(0) =1 -i7-1.0=1ir

0
5 5 S _ S _ s
x2-6x+18 (x-3%+9 1(x-32+1 ((x-3)°+1 (Ex-12+1

neemu=ix-1danu' =1

c. f(x)=

$=gu’
f( ) %u’ 5 l !
Xx) = =2 ‘U
u?+1 % w41
F(x) = 2arctanu = Sarctan(1x —1)
6
5 6 _5 _5.1 _5
!mdx [ aI’Ctan(sx 1)] aI’Ctan(l) arCtan(O)—E'zﬂ'—o—Eﬂ'
d f(x )— arctanx =arctanx -
+
, 1
neem u = arctanx dan u' =
x2+1
S(x)=u-u'
F(x)—% =1 (arctanx)?
arctanx NE
j v = [2 (arctanx)?].° = 1 (arctan(v/3))? - 1 (arctan(0))> = 1 (3 71)> - 0= 4 77
Opgave 38:
2 s 5
a x) = = =
/@) 4 +9  Ex?+1 (2x)*+1
neem u=2x dan u' =%
§=du
IO LT
Xx) = ==z ‘U
241 w41

F(x) = farctanu = arctan(% x)
1 2
[———dx=[tactan(Zx)];; =iactanl-Larctan0=1-i7-0=%x
4x°+9
e’ e’ 1
b. = = e’

S = 41 (e)?+1 (e)*+1

neemu=e¢* danu' =e"

1 '
Sx) = u? +1-u
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F(x) = arctanu = arctan(e”)

2In3 N ) )

j Zf 1dx = [arctan(e*)]gm = arctan(ef'"s) —arctane® = arctan(e'”ﬁ) —arctanl
+

0

— arctan(+/3) —arctanl=1zr -1z =1z
1 2 2 2
c f(¥=53 T2 = 2 = 2
2x°—2x+1 4x“ —4x+2 (2x-D)°-1+2 (2x-DH°+1
neem u =2x—-1danu'=2

fy=—t o1y

W2+l ut+1
F(x) = arctanu = arctan(2x — 1)

N[
IS}

1
1 1
—— dx=|actan(2x-1)|. = arctanl—-arctan(-1) =i7r ——irx =
'C[Zx2—2x+1 [ ( )]O =4 N

d f(x)zln();#:xiz-ln(x%rl)

partieel integreren geeft:

B G
= M+ 2arctan(x)

fw dx = {M + 2arctan(x)} :

1 x? X .

:_J/r_;4+2arctan(\/§)—(—ln2+2arctan1):_\l/%4+§7r+ln2—%7r
:_J/r_;4+|n2+%n
Opgave 39:
10
a =
SO = gy
1) = 0—210-(2x—82) _ ;20x+80 -0
(x*=8x+17) (x“—=8x+17)
-20x+80=0
—20x =-80
x=4
f(x)=10
B, =(010]
b, f(4+p)= : 10 _ 210 _ 2.0
(4+ p) -84+ p)+17 16+8p+p~-32-8p+17 p°+1
fa—p)= 10 10 _ 10

(4—p)? —8(4—p)+17 16-8p+p’ -32+8p+17 p°+1
dusvoor iederep geldt: f(4+ p) = f(4— p)
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dus de grafiek van fis symmetrisch in delijn x = 4
10 10 10
c. f(x)=— = > = >
x°=8x+17 (x-4)°-16+17 (x-4)°+1
F(x) =10arctan(x — 4)
: 10
Opp(V) = ;[ x% —8x+17
f 10
4)c2—8x+17
10arctan(p —4) =10
arctan(p —4) =1
p—-4=tan()
p =4+tan(l) = 5557

dx = [10arctan(x - 4)]; =10arctan1-10arctan0= 217

dx = [10arctan(x — 4)]? =10arctan(p — 4) —10arctan 0 = 10

Opgave 40:
a. vooriederex met D, =[-3r,5 7] iser precies één functiewaarde f(x)

b. Il [0,%]

Opgave 41:

x -1 23| -2V2| -3 | 0] 3 [2V2 3| 1
acsin(x) | -iz | =iz | =iz | =iz | O | iz | iz | iz | iz
arccos(x) /s 2 3r cr | sm | im | s | &7 0

Opgave 42:

a acsinx=1ir
x=sinzr)=1
arccos(x) =17
x=co8(37)=0
C. acsinx=-irx

=)

x=sin(-+7)=-1

d. arccosx =-1r bestaat nietwant -tz <0
e arcsinx =2 bestaat niet want 2> 17
f. arccosx =2
x = cos(2) = -0,416
g. 3acsin(x-+3)=x
arcsin(x-+3) =1z
x—+/3=sin(ir) =13
le%\/é
h. 3arccos(x — \/§) =

arccos(x —~/3) =1z
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x—\/§:cos(%7r)=%
x:%+\/§

Opgave 43:

a -1<2-x*<1
—1<2-x? A 2-x%<1
x*<3 A —x?<-1
x*<3 A x2>1

~J3<x<-1 v 1<x<4/3
b. B, =[-37,37]

Setet
Bh

d. f(x)=arcsin(2—x?)=0
2-x2=sin(0)=0

f(X):wll—(Z x° w/l (2 x?

ki y=-2J2-x+b door (+/2,0)
0=-4+b
b=4
ki y=-24/2-x+4
e. arcsin2-x*)<irx
arcsin(2-x?)=1n
2—x2:Sin(%7r):%
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.5TT-

0 \a
, 0 02 04 06 08 |1
02

b. dscosa=xdansinzzr—-oa)=x
as cosa = x dan arccosx = a
assin(iz —a)=x dan acsnx=37-a
arcsinx+arccosx =<7 -a+a =47

c. [arcsinx+arccosx] =[ix]

1
V1-x?

!

+[arccosx] =0

|
[arccosx| =
1-x?
Opgave 45:
1 1
a f(x)= =

Ji-9x?  |1-(3x)?
neemu=3x danu' =3

1=Zu'

£ = % L
V1- \ll—u2

F(x) 3-arcsinu = arcsin(3x)

[ arcsm(sx)] o3 larcsm(i\/_) sarcsin(z)=sm—(T =57

j V1-9x?
b, -t _ T 1,1
| Jo—x?  Joa-ix?) 3/1-ix? L 1-(ix)?

neemu=31x danu'=1%

I' 1
f(X)—M \/ﬁ
F(x) = arcsin(u) = arcsin( x)
12
dx = [arcsm(lx)]llf arcsin(3+/2) —arcsin(-1v2) = izx——izx =1z
iz 9—x?
c. flx)=

_ X
\/1 x* \/1— (x%)?

neem u = x? dan u' = 2x
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| = dv =[sarcsinGe)]; ? = sarcsing) - darcsing0) = 42

X X X

d. = = =
AN AT

neem u =1x? dan u' = x

f=—t oy L
21-u? Vi-u®

F(x) =3arcsinu = arcsin(3 x?)

1
|- dx = Barcsin )], = sarcsing) - barcsin(0) = 7
0

V4-x*

Opgave 46: 5
a 25-x*>0
—x*>-25 )

x* <25 ;(J |

~J5<x<+5 e

I _SLS_ 4
25—x4 l_x;_4x3 2 _x4 + 2)6

b f'(x)= 24/ 25— x* _ J25— x*
. f(x) = S = -
4+45

SR == =%

V= (W3 =2 =143

k: y=%Zx+b door (+/3,2+/3)
1V3=L443+b

b=-2+/3
k: y=%x-%~3
¢ f(p)=—2

V25— p*
R
f(p)=——===-/(»)
\25-p
voor iederep geldt: f(p)=—f(-p)
dus de grafiek van fis puntsymmetrisch ten opzichte van (0,0)
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X X . X
V25— x* \/25(1——)6 51— (Lx?)?

nMuz—x dan u'=2x

i
5

d f(x)=

1,1
X=35U

110
_ X _ —1 in(Ll) — 1 i =1
OppV = {—mdx [arcsm( )] sarcsin(3) —sarcsin(0) = 47
Opgave 47:

dx=x-arcsinx +vV1-x? +¢

a jarCSinxdxzx-arCSinx—jx

1
V1-x?

b. g(x)= =arcsinx-
1-x 1-x?
. 1
neem u = arcsinx dan u
1-x?
g(X)=u-u'
G(x)=1u’® = i(arcsinx)® +c
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