K4 Breuksplitsen

Opgave 48:
1
a x) =
f0) =y

F(x) =arctanx

X)=
&) x?+1
neem u = x?+1 dan u' = 2x
x=2u'

qu' 1,
g)=2 =32

u u

G(x) =1Inu =3In(x* +1)

x+1 X 1
= + =gx)+ f(x
x2+1 x*+1 x%*+1 g(x)+/(x)

c. H(x)=F(x)+G(x)=arctanx +1In(x* +1)

b, h(x)=

Opgave 49:

a f(x):2x+5— 2x N 5

x+1 x+1 x+1

. N 2 .
iIswel te primitiveren, maar X et

x+1 x+1
b. f(x):2x+5:2x+2+3:2x+2+ 3 o 3
x+1 x+1 x+1 x+1 x+1

F(x)= 2x+3|n|x+]l

Opgave 50:
a f(x):2x+1:2x+2—1:2x+2_ 1 _o_ 1
x+1 x+1 x+1 x+1 x+1
F(x):Zx—|n|x+]1+c
b, f(x)= X :x+1—1:x+1_ 1 1 1
x+1 x+1 x+1 x+1 x+1
F(x)=x—|n|x+1|+c
¢ fln)= x+1:x+%+%:x+%+ 1 1y 1
2x+1 2x+1 2x+1 2x+1 2x+1
F(x):%x+%|n|2x+]1+c
d f(x):2—x:—x—1+3:—x—1+ 3 :_1+i
x+1 x+1 x+1 x+1 x+1
F(x)=—x+3|n|x+]l+c
3-4x —-4x-2+5 -—-4x-2 5 5
e S-S _ 5 o
2x+1 2x+1 2x+1  2x+1 2x+1
F(x):—2x+2%|n|2x+]1+c
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;. f(x)— —1 3+6x+2:—3+6x+ 2 _ 3. 2
1-2x 1-2x 1-2x 1-2x 1-2x

F(x)=-3x- In|1— 2x| +c

Opgave 51:
a x-1/x*-2x+3\x-1
x*—x
-x+3
—x+1
2
f@):x2—2x+3:x_l+_g_
x-1 x-1

th=ix2—x+ZMV—ﬂ

2_
- 2x1+3dx:[%xz_x+2|n|x—]1]2:4%—3+2ln2—(2—2+2ln1):1%+2|n2
x_
2
b. 2x+1/x*+7x\3x+3%
x*+ix
635x
6ix+33
_3%
x? +7x N L 31
= =1xy4+3i-—*
SO = TN T
F(x)=%x2+3%x—l—ffln|2x+]j
2 2
Ix2x++7fdx:[%x2+3%x—1—83|n|2x+]”f:1+6%—1—83|n5—(%+3%—1—83|n3)
1

=73-3In5-33+2In3=4-2In?
c. x+1/-2x*—-x\-2x+1
—2x% —2x

f(x):ﬂ:—2x+l—
x+1

x+1
F(x)=—x2+x—|n|x+]1

I—Zx - X

e 2y e A2 In1—(-16—4—
e dy=[-x* +x—Inx+1]° =—4-2-In1-(-16-4-In3)

24

=—-6+16+4+In3=14+1In3

Opgave 52:
a flx )_x +Xx

x+1
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(x+DE*+)—(x*+x)-1 I+ +x+1-x>-x 2 +3x*+1
(x+1)° (x+1)° (x+1)°

S'(x)=

rw=-1
o= f®=1
k: y=13x+b door (11
1=15+b
b=—1
k: y=13x-3
b, f(x)=x3+x:
x+1
x*+x=0
x(x*+1)=0
x=0 v x?=-1(k.n)
x+1/ 3 +x\x®—x+2

0

x’+x?

—x?+x

—x’—x

2x
2x+2
-2
f(x)= Xt x =x’—x+2-——
x+1 x+1
F(x)=1x®-1x? +2x—2|n|x+]1

2 3
OPP(V)ZJ.xx:fdx:[%xs—%xz+2x—2|n|x+]”§ =8_2+4-2In3-(-2Inl)
0
=42-2In3
p 3
C. Ix +fdx=[§x3—%x2+2x—2|n|x+]”g =1p®-1p*+2p-2In(p+1) =10
5 X+
neem y, =1x%®-1x*+2x-2In(x+1) en y, =10
de optie intersect geeft x = 3,276 dus p = 3,276
Opgave 53:
De noemer bepaalt de vertical e asymptoten.
2x -1
X)=—F—"=
/() x> +4x+5

x*+4x+5=0
D =16-20=-4< 0 dus geen oplossingen,
dus de grafiek van f heeft geen verticale asymptoten.
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2x-1

X)=——"—
2 x*+4x+4

x*+4x+4=0

(x+2)*=0

x =—2 dusde grafiek van g heeft als verticale
asymptoot delijn x = -2

2x-1
x?+4x+3
x*+4x+3=0
(x+3)(x+1) =0

h(x) =

,,,,,

x=-3 v x=-1 i
dus de grafiek van & heeft als verticale asymptoten de T
lijnen x=-3 en x=-1
Opgave 54:
x2+x x?+1+x-1 X 1
a x)= = =1+ -
/() x?+1 x2+1 x2+1 x*+1
F(x)=x+1In(x* +1) —arctanx + ¢
x?—6x+8 x?—-6x+9-1 1
b' g(x): 2 = 2 :1_ 2 =1— 3
x°—6x+9 x°—6x+9 x°—6x+9 (x-=3
1
G(x)=x+—+c¢
() =x+—
¥ +x x(x*+1)
c. hx)= = =
() x2+1 x*+1
H(x)=1x*+c
d x*-6x+9/x*+x\x+6
x3 —6x% +9x
6x% —8x
6x2 —36x + 54
28x—-54
. X 4+x 28x —54 28x -84+ 30
](x)=2—=x+6+2—=x+6+2—
x°—6x+9 x°—6x+9 x°—-6x+9
28x -84 30

+
x> —6x+9 (x-3)°

J(x)=%x2+6x+14|n(x2—6x+9)—3—03+c
¥ —

Opgave 55:
a x2+4/x*\x
x° + 4x
—4x
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3
X 4x
x_

X)= =
/) x> +4 x> +4
F(x)=1x?-2In(x* +4)

2 3
Ixzx+4dx = [1x? ~2In(x* + 4|2 =2~ 2In8- (0~ 2In4) =2~ 2In8+ 2In4 = 2+ 2In}
0

xX2+4x+41x3\x-4

x° +4x” +4x

—4x% —4x
—4x* —16x-16
12x +16
3 —
f)= o mxgy 216 g MAwD8 g 12 8
x“+4x+4 x“+4x+4 (x+2) x+2 (x+2
F(x)=3x?-4x+12In(x +2) + 8
X+

8 3 8
J.Zx—dxz[%xz—4x+12ln(x+2)+i} =32-32+12In10+ £ — (12In2+ 4)
o X +4x+4 x+2],

=12In10+¢-12In2-4=12In5-3%
x2+1/ x*+1\x%* -1

x* +x°
—x%+1
—x’-1
2
P41, 2
X)= =x" -1+
/() x?+1 x?+1

F(x)=41x®-x+2arctanx
1

IX4+1

= +1dx = [%xe‘ —x+ 2arctanx]2 =1-1+2arctan(l) - 2arctan(0) = 17 — 2
0

x4+ 2x+1/ x* +1\ x> -2x+3

x4+ 2x% + x2

—2x*—x*+1
—2x% —4x® - 2x
3% +2x+1
3x*+6x+3
—-4x-2
4 - - —
f = e gy M2 e g, mHeeDe2
x“+2x+1 x“+2x+1 (x+1)
=x%-2x+3- 4 2

+
x+1 (x+1)?

F(x)=4%x°—x?+3x—4In(x+1 2
x+1
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1 4 1
J. 2x 1 dx:[éxs—x2+3x—4ln(x+l —i}
o X +2x+1 x+1],
=1-1+3-4In2-1-(-4In1-2) =31 -4In2
Opgave 56:
10x +5
a X :—:O
&) 4x* —4x+1
10x+5=0
10x=-5
x=-3
1) = (4x° —4x+1)-10— (10x+5)- (8x—4) _ 40x° — 40x +10—80x° + 20
(4x® —4x +1)* (4x? — 4x +1)?
=—4Ox2—40x+30
(4x% - 4x +1)°
f=3=24
k: y=2%x+b door (—3,0)
0=-17;+b
b=1%

k: y=23x+13
—40x* —40x + 30
b- ’x = =
) (4x% — 4x +1)?
—40x* -40x+30=0
x*+x-2=0
(x+2)(x-2)=0

x=-32 v x=3(kn) g / i
y=-3
B, =[-3,—)
10x+5 10x+5 10x-5+10 5(2x-1)+10 5 10
¢ f¥)=—5 = 2 = 2 - 2 - + 2
4x° —4x+1 (2x-1) (2x-1) (2x-1) 2x-1 (2x-1)
5

F(x)=2%In(2x-1) -

2x -1
3 3
10x+5 5
Op(V)=[——2"2 v =|2iIn(2x-1)-——| =21In5-1—(21In1-5
pp(V) '!Mx2—4x+D * [ :IN@x=1-7 —1}1 2 (23 )
=21In5+4
Opgave 57:
—1%+ 31 -1i(x+93 N 31(x+1)  -1ix-41+31x+3%1  2x-1
x+1 x+3 (x+D(x+3) (x+D(x+3) (x+1)(x +3) T (x+D(x+3)
_ -1t 31
b h(x)=— 21 2, %2

= = +
(x+D(x+3) x+1 x+3
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H(x) :—1%|n|x+2q+3%|n|x+ﬂ+c

Opgave 58:
x+1 A N B _A(x—2)+B(x—2)_(A+B)x—2A—2B

(x-2(x-2) x-2 x-2 (x-2?° (x-2)7? (x—2)2
{A+B:1 x 2

—24-2B=1 |x1
{2A+23:2

—24A-2B=1 +
0= 3 duser zijn geen oplossingen

Opgave 59:
x*+2x—1 x*-5x+6+7x—7 Tx—7
& f(x)_x2—5x+6_ x> —5x+6 _1+x2—5x+6
Tx—7 _ Tx-7 _ 4 N B :A(x—3)+B(x—2):(A+B)x—3A—ZB
x*=5x+6 (x-2)(x-3) x-2 x-3 (x—=2)(x—3) (x=2)(x-3)
A+B=17 x 2
{—3A—23=—7 x1

24+2B=14
-34-2B=-7 +

—-A=7

A=-7

B=14

7 14

x)=1- +
/) x—2 x-3
F(x):x—7|n|x—2|+14|n|x—31+c

3

b. I S
g =7 53

x> +2x-3/x° \x-2
x® +2x* —3x
—2x% +3x
—2x°—4x+6
7x—6
x® 7x—6
g(x):x2+2x—3:x_2+x2+2x—3
7x-6 7x-6 A N B _A(x—1)+B(x+3):(A+B)x—A+3B

42r-3 (x43(x-1) x+43 x-1  (x+3)(x-1) (x+3)(x-1)
A+B=7
{—A+3B:—6 +
4B =1
B=1

4

GETAL EN RUIMTE VWO WB D3 K4 -31- AUGUSTINIANUM (LW)



A=62

4

» 67 ,
X)=———=x-2+ +
&) x> +2x-3 x+3 x-1
G(x):%xz—2x+6%|n|x+q+%ln|x—]1+c
2 2
c. h(x):2x2+1:2x ;c+x+1:1+ x2+1
2x° —x 2x° —x 2x° —x
x+1 ~ x+1 4 B A(2x-1)+Bx (24+B)x-4
2x2—x x(2x-1) x 2x-1 x(2x -1 x(2x-1)
24+B=1
-A=1
A=-1
B=3
h(x) =1-2 43
x 2x-1
H(x):x—|n|x|+1%|n|2x—]1+c
2x° +1
d jx)=
/) 2x° +x
2x% +x/12x°+1 \x-3
2x° +x°
—x*+1
-x*-1x
sx+1
, 2x° +1 L 3x+1
x) = =x—31+
/) 2x° +x 2 2% +x
sx+1  Sx+1 4 B Ax+D)+Bx _(24+B)x+4
2x2+x  x(2x+1) x 2x+1 x(2x+1) x(2x+1)
24+B =1
A=1
B=-13
1 1

i(x)=x—-3+=-
S =t o

J(x)=3x? —%x+|n|x|—%|n|2x+]l+c

Opgave 60:
X X A N B A(x+D)+B(x-2) (A+B)x+A-2B

ox-2 (-2(x+D) x-2 x+1  (x-2)(x+D) (x—2)(x +1)
A+B=1

3B-1

B =

Wl
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A=

f(x) =

N wln

—2

1
3

x+1

F(x) :2|n|x—2|+l|n|x+]l

_[42dx [2|n|x 2|+ l|n|x+]”

=2In2+1In5-(4In1+3In4)

=2In2+3In5-3In4=3In5

4x-8 A4 N B A(x+1)+B(x- 5) (A+B)x+ A-5B
x*—4x-5 x-5 x+1 (x=5(x+1) (x=5(x+1)
A+B=4
{A—SBZ—S -

6B =12

B=2

A=2

2 2

TO= s

F(x)= 2|n|x—5|+2|n|x+]l

j 88— 2inx- 5]+ 2inx +1% = 2In3+ 2In3- (2In5+ 2In)
=4In3-2In5=In3" —-In5* = In&
-2 A N B A(x+1)+B(x- 3 (A4+B)x+ A-3B
x2—2x—3 x—-3 x+1 (x=3)(x+1 (x=3)(x+1
A+B=0
A-3B=-2 -
4B =2
B=1
A=-1
3,3
X)=—=—+
/) x—-3 x+1
F(x)=- |n|x q 1|n|x+2l1
2
-2 2
{mdxz[—%ln|x—3|+%ln|x+]j]o=—%Inl+%ln3—(—%ln3+%lnl)
=2In3+3In3=1In3
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d x*+4x+3/x* \ x> —4x+13
x4+ 4x3 +3x?

—4x° —3x?
—4x° —16x° —12x
13x? +12x
13x” +52x + 39
—40x -39
x* —40x -39
f(x):m:x2—4x+l3+m
-40x-39 4 N B A(x+D)+B(x+3) (A+B)x+A+3B
x> +4x+3 x+3 x+1 (x+3)(x+1) (x+3)(x+1)
A+ B =-40
A+3B=39 -
-2B=-1
B=3
A=-40%
_40% 1
f(x)=x*-4x+13+ —2+ 2~
x+3 x+1

F(x)=1x®-2x? +13x—40%|n|x+ﬂ+%|n|x+]4
2 4

jx—dx = [%x3 — 2x? +13x—40%|n|x+3|+%|n|x+]”§

0x2+4x+3
=2-8+26-40%In5+3In3-(-40%In3+3Inl)
=205-405In5+41In3
Opgave 61:
Manier |:
1) = 2x-5 A4 N B  Ax-2)+B(x-3) (A+B)x-24-3B
x>-5x+6 x-3 x-2 (x=3)(x-2) (x=3)(x-2)
A+B=2 X 2
—-24-3B=-5 |x1
24+2B =4
-24-3B=-5 -
~B=-1
B=1
A=1
1 1
X) = +
/) x—-3 x-2
F(x) =Infx=3+Injx -2 = In(x - 3(x—2)| = In}x* ~5x+ §
Manier I1:
2x-5 2 '
f(xX)=———— neemu=x"-5x+6danu’'=2x-5
x°—5x+6
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r=L=tu

u u
F(x)= |n|u| = In‘x2 —5x+6{

Opgave 62:
x’+4

& f(x):x2+5x+4

f,(x):(x2+5x+4)-2x—(x2+4)-(2x+5)

(x? +5x + 4)?
_2x3+10x2+8x—2x3—5x2—8x—20
- (x® +5x +4)?
B 5x* - 20 B
_(x2+5x+4)2_

5x-20=0

5x% =20

x> =4

x=2 v x=-2

y.=f(-6)=4
/'(-6) =12
k: y=13x+b door (-6,4)
4=-93+b
b=133
y=13x+13%
C(0133)
snijpunt x-as: 13x+13%=0
13x=-133
x=-8%
B(-8%,0)
Opp(AOBC) =4-84-133=57¢
S x?+4
c. Opp(V)= {mdx
x*+5x+4/x*+4 \1

x?+5x+4
—bBx
x’+4 —bx
2 =l+—
x“+5x+4 x“+5x+4

f(x)=
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—5x A N B A(x+4)+B(x+1) (A+B)x+44+B

x2+5x+4 x+1 x+4  (x+D)(x+4) (x+1)(x + 4)
A+B=-5
{4A+B:O -

—34=-5

A=3

B=-62

—5x 5 62

T = e a T Y T v

F(x):x+%|n|x+2q—6%|n|x+4{

6 2
x“+4 6

Opp(V)=|———dx=|x+3Inx+1-65Inx+

pp(V) £x2+5x+4 b+ $1nfx+ 1 - 62Inx + 4]7
=6+3In7-6%In10-(3In1-6%In4)
=6+3In7-6%4In10+6%In4
=6+62In2+2In7

Opgave 63:
a f(x)= X _x+1—1:1_ 1

x+1  x+1 x+1
F(x) =x—|n|x+]1
3
X
Opp(V) :jx—ﬂdx:[x—|n|x+14]j =3-In4-(0-In) =3-1In4

0

x? x? x2+2x+1-2x-1 2x+1
b' g(x): 2: 2 = 2 = ——2
(x+D° x"+2x+1 x“+2x+1 x“+2x+1
a1 22x+2—1 :1_2(x+12)+ 1 -1 2 N 1 :
x“+2x+1 (x+D° (x+2) x+1 (x+1)
1
G(x)=x-2Inx+1—-——
() = |x :q x+1
3 2 3
Ih=ﬂj al 2a’x=7{x—2|n|x+ —i}
5 (x+1) x+1],
=7(3-2In4-%-(0-2In1-1) =7(32-2In4)
Opgave 64:
a  f(x)=In(x*+1)
1 2x
’x = . 2x = =3
/') x2+1 x2+1 °
3(x* +1) =10x
3x?-10x+3=0
x_lOi\/100—36_10i8
6 6
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x=3 v x=3

y=In10 y=In¥

(3,In10) en (£,In%¥)
b. In(x*+1)=1In2

x2+1=2
x?=1
x=1 v x=-1
j|n(x2+1)dx=j1-|n(x2+1)dx=x-|n(x2+1)—jx- 21 - 2xdx
x“+1
2x?
=xIn(x?+1) - dx
( ) jx2+1
2x2+2-2
=xIn(x?+1) - | ——=—"dx
( ) I x?+1
2
=xIn(x*+1)-|2- dx
( ) I x?+1

= xIn(x* +1) — 2x + 2arctan(x)
QmKV):TGnZ—MQQ+Dﬂh:[ﬂn2—xmwz+D+2x—2&daﬂ@kl

=In2-In2+2-2arctan(l) — (-In2+In2 -2 - 2arctan(-1)
=4-2-27+2-—3in
=4-r
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