12.5 Goniometrische functies differentiéren.

Opgave 49:
a
y2
14
0
0 1 2 3 4 5
y1
14
b. y=cosx
C.

al

y=-8Snx
d y=s8n(x-2) y =cos(x +1)
y'=cos(x—2) y'=-8n(x+1)
Opgave 50:
a
y,. per=m amp=1
y,. per=m amp=2
b.

-3

V.. per=5m amp=1

Y,. per=%m amp=3
C. a=2: y,=200S2x

a=3: y,=3C0S3x
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Opgave 51:

y = C0S3x

y'=-38n3x

Opgave 52:

a  f(x)=cos2x =cosu met u =2x

dusu'=2

f'(x)=—=sinu-u'=-sin2x-2=-2sin2x

b. g(x)=x-cosx
g'(x)=1-cosx+x-—SiNx =COSx —x-SiNx

C. h(x)=3+4sn(2x—-ir)=3+4snu metu=2x-ir

dusu'=2

h'(x) =4cosu-u' = 4cos(2x —i7)-2=8cos(2x — 3 7)

d.  j(x)=10+16sin(3(x—-1)=10+16sinu met u =1 (x-1)

dus u'=1

J'(x) =16cosu -u' =16cos(Z (x —1)) - 3 = 8cos(3 (x - 1))

Opgave 53:
a f(x)=sin(ax+b)=sinu met u=ax+b

dusu'=a
f'(x) =cosu-u' = cos(ax +b)-a = a-coS(ax + b)
b. g(x)=cos(ax+b)=cosu met u=ax+b
dusu'=a
g'(x)=-snu-u'"=-sin(ax+b)-a=—-a-sin(ax + b)

Opgave 54:
a f(x)=x-Sn2x

f'(x)=1-sin2x + x-C0S2x - 2= SiN2x + 2x - COSx

b. *
Opgave 55:

a f(x)=x-cos2x
f'(x) =1-cos2x + x-—SiN2x -2 =C0S2x — 2x - SiN 2x
b. g(x)=x%-sin3x
g'(x) = 2x-sin3x + x* - cos3x - 3= 2x-sin3x + 3x? - coS3x
C. h(x)=2x-sin(3x-1)
h'(x) =2-sin(3x —1) + 2x - cos(3x —1) - 3= 2sin(3x —1) + 6x - cos(3x — 1)
d.  j(x)=1+3x-cos}x
J'(x)=3-cosix+3x-—sinix-4=3cosix—-1ix-sinix

Opgave 56:
a i f(x)=sinx=sinx-sinx

f'(x) =cosx-sinx+Sinx-CcoSx = 2SN x COSx
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II: f(x)=sin®x=u” met u=sinx
dus u' = cosx
f'(x)=2u-u"=2sinx-cosx

b. *
Opgave 57:

a  f(x)=cos’x=u’ met u=cosx
dus u'=-sinx
f'(x)=2u-u"=2cosx-—Sinx =—-2cosxSinx
b. g(x)=2sin’x=2u® met u=sinx
dus u' = cosx
g'(x)=4u-u"=4sinx-cosx
c. h(x)=1+2cos’x =1+ 2u® met u = cosx
dus u'=—-sinx
h'(x)=4u-u'=4cosx-—sinx = —-4cosxsinx
d j(x)=x+3sin’x=x+3u’ met u=sinx
dus u' = cosx
Jj'(x) =1+6u-u"=1+6sinx-CcoSx

Opgave 58:
a f(x)=sinx=u’met u=sinx
dus u' = cosx
f'(x) =3u®-u'=3sin” x-cosx
b. g(x)=x-sin’x
g'(x) =1-sin” x + x- 28iNxcoSx = SiN” x + 2xSiNx COSX
C. h(x):\/2+sinx:\/; met u =2+sSinx
dus u' = cosx

’

COsx
-COSx =

1 1
Uy o= B
2u 22 +sinx 2\/2+sinx
d. j(x)=2x-cos(x?)
J'(x) = 2-cos(x?) + 2x - —cos(x?) - 2x = 2c08(x?) — 4x” sin(x?)

n'(x) =

Opgave 59:
a  f(x)=cos®x—cosx
f'(x) =2cosx-—sSinx+sinx
=-2cosxsSinx+sinx=0
sinx(-2cosx+1) =0

snx=0 v -2cosx=-1 2
snx=0 v cosx=3

of w o

x=0 v x=7 v x=27 Vv x
min f(37)=—%

max f(x)=2

min f(137) =1

Il
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b y,=fGn)=%
f'Gr) =43
y=+/3-x+b door (¢7,3)
3327 +b
3_27.3=p

y:\/é-x+%—%7r\/§

Opgave 60:
a y,=fGm)=0
f'(x) =1-cosx+ x-—Sinx = COSx — xSINx

S'Gr)==37
y=—1z-x+b door (47,0)
O=-1r+b

b=1ir®

y=—ir-x+irn?
b. yy,=f(n)=-n
f'(m)=-1
y=—x+b door (7,—r)
—-T=-m+b
b=0
y =—x endezelijn gaat door (0,0)
c. f'(D=cosd)—-sin(l)=-0,30=0 dusgeentopvoor x =1

Opgave 61:
a f(x)=sin?x—+/3-sinx

f'(x):2§nxCOSx—\/§-COSx:0 :
cosx(2sinx — \/§) =0 :
cosx=0 v 2sinx=+/3 !
cosx=0 v Sinx:%\/é v

x=ir v x=liz v x=ir v x=

min f(37)=-2
max f(37) =1-+/3
min f(37)=-2
max f(137) =1++/3

by, =fGr)=4-143
S'Gm)=343-13
y=(14+/3-12)-x+b door (7,1 -1./3)
1-3V3=(343-13)-1x +b
1-3V3-(343-1Y) -ix=b

wln
3
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y=(Gy3-19) x+i-4V3- (33 -1 47
C. f'(x)ZZSinxCOSx—\/g-COSx:\/g
V1 = 2sinxcosx —+/3-cosx en Vs = /3 intersect gesft:
x=3l4=1r v x=419=3r
f(z)=+3
f'@5m) =3

Opgave 62:
y=a+bsin(c(x—d))

beginpunt: x =d

periode: 2=

max: x = beginpunt + periode = d + -
yv=a+b

min: x = beginpunt + 2 periode = d + 3=
yv=a-b

y =a+bcos(c(x—d))

beginpunt: x =d

periode: 2=

max: x=d
y=a+b

min:  x = beginpunt + 5 periode = d +~
y=a-b
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