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Hoofstuk 1
Differensiaalrekene

Antwoorde 1: Gemiddelde helling tussen 2 punte
1.1 f(x) = 2(x − 1)2 − 8; xA = 1 en xB = 3

A: f(1) = 2(1 − 1)2 − 8 = 2(0)2 − 8 = −8
B; f(3) = 2(3 − 1)2 − 8 = 2(2)2 − 8 = 0

A(1;−8) B(3;0)

gem helling = f(x+h)−f(x)
h = f(3)−f(1)

3−1 = 0+8
3−1 = 8

2 = 4

1.2 f(x) = −x2 + 2x + 3 xA = −4 en xB = −2
A: f(−4) = −(−4)2 + 2(−4) + 3 = −16 − 8 + 3 = −21
B: f(−2) = −(−2)2 + 2(−2) + 3 = −4 − 4 + 3 = −5
A(−4;−21) B(−2;−5)

gem helling = f(x+h)−f(x)
h = f(−4)−f(−2)

−4+2 = −21+5
−4+2 = −16

−2 = 8

1.3 f(x) = 5
x−3 + 1 xA = −2 en xB = 1

A: f(−2) = 5
−2−3 + 1 = 5

−5 + 1 = −1 + 1 = 0

B; f(1) = 5
1−3 + 1 = 5

−2 + 1 = − 3
2

A(−2;0) B 1;− 3
2

gem helling = f(x+h)−f(x)
h = f(−2)−f(1)

−2−1 =
0+ 3

2
−2−1 =

3
2

− 3
1

= 3
2 × 1

−3 = − 1
2

1.4 f(x) = 3.2x+3 − 10 xA = −1 en xB = 2
A: f(−1) = 3.2−1+3 − 10 = 3.22 − 10 = 12 − 10 = 2
B; f(2) = 3.22+3 − 10 = 3.25 − 10 = 3.32 − 10 = 86
A(−1;2) B(2;86)

gem helling = f(x+h)−f(x)
h = f(−1)−f(2)

−1−2 = 2−86
−1−2 = −84

−3 = 28

2. Onthou dat die gemiddelde spoed van ’n voorwerp gegee word deur Δs
Δt en indien ’n grafiek van afstand

teen tyd vir hierdie funksie geskets word, sal die gemiddelde helling van daardie grafiek tussen die punte
t = 2 en t = 3 die spoed van die voorwerp tussen hierdie 2 tydstippe gee.
s(t) = 5t2 vir t1 = 2 en t2 = 3
Punt 1: s(2) = 5t2 = 5(2)2 = 20m
Punt 2: s(3) = 5t2 = 5(3)2 = 45m

gem spoed = s(t+h)−s(t)
h = s(3)−s(2)

3−2 = 45−20
1 = 25m. s−1 = 25m/s
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Hoofstuk 1
Differensiaalrekene

Antwoorde 2: Limiete
1.
x→1
lim 2x = 2

2.
x→1
lim (2 + x) = 2 + 1 = 3

3.
x→1
lim (2 + x)2 = (2 + 1)2 = 32 = 9

4.
x→0
lim (x2 + 3x + 2) = (0)2 + 3(0) + 2 = 2

5.
x→∞
lim 1

2x = 0 onthou as jy ÷ met ’n baie groot getal, word die antwoord baie klein

6.
x→∞
lim 3x

x+1 =
x→∞
lim

3x
x

x
x + 1

x
=
x→∞
lim 3

1+ 1
x

= 3
1 = 3 onthou

x→∞
lim 1

x = 0

7.
x→∞
lim x2−3x+1

3x2−x+2
=
x→∞
lim

x2

x2
− 3x
x2

+ 1
x2

3x2

x2
− x
x2

+ 2
x2

=
x→∞
lim

1− 3
x + 1

x2

3− 1
x + 2

x2
= 1

3 onthou
x→∞
lim 1

x = 0

8.
x→0
lim 4

x = ∞ onthou as jy ÷ met ’n baie klein getal, word die antwoord baie groot

9.
x→3
lim x2−9

x−3 =
x→3
lim (x−3)(x+3)

(x−3) =
x→3
lim (x + 3) = 3 + 3 = 6

10.
x→2
lim x3−8

x−2

=
x→2
lim (x−2) x2+2x+4

(x−2)

=
x→2
lim (x2 + 2x + 4)

= (2)2 + 2(2) + 4 = 12

11.
x→1
lim x2+3x−4

x2−1
=
x→1
lim (x+4)(x−1)

(x−1)(x+1) =
x→1
lim (x+4)

(x+1) = 1+4
1+1 = 5

2

12.
x→1
lim (x−1)(x+2)

2x−2 =
x→1
lim (x−1)(x+2)

2(x−1) =
x→1
lim x+2

2 = 1+2
2 = 3

2

13.
x→0
lim x2−4

x−4 = 0−4
0−4 = −4

−4 = 1

14.
x→2
lim x−2

x2−4
=
x→2
lim (x−2)

(x−2)(x+2) =
x→2
lim 1

x+2 = 1
2+2 = 1

4

15.
x→−1
lim 2x+1

x = 2(−1)+1
(−1) = −1

−1 = 1

16.
x→−1
lim x2−3x−4

x2−1
=
x→−1
lim (x+1)(x−4)

(x−1)(x+1) =
x→−1
lim x−4

x−1 = −1−4
−1−1 = −5

−2 = 5
2
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Hoofstuk 1
Differensiaalrekene

Antwoorde 3: Helling van ’n punt op ’n kromme
1.1 f′(x) =

h→0
lim f(x+h)−f(x)

h f(x) = 4 dus f(x + h) = 4

=
h→0
lim 4−4

h

=
h→0
lim 0

h

=
h→0
lim 0

= 0

1.2 f′(x) =
h→0
lim f(x+h)−f(x)

h f(x) = 3x2 dus f(x + h) = 3(x + h)2

=
h→0
lim 3x2+6hx+3h2−3x2

h = 3(x2 + 2hx + h2 )

=
h→0
lim 3h2+6xh

h = 3h2 + 6hx + 3x2

=
h→0
lim h(3h+6x)

h

=
h→0
lim 3h + 6x

= 6x

1.3 f′(x) =
h→0
lim f(x+h)−f(x)

h f(x) = 3x + 1 dus f(x + h) = 3(x + h) + 1

=
h→0
lim 3h+3x+1−(3x+1)

h = 3h + 3x + 1

=
h→0
lim 3h+3x+1−3x−1

h

=
h→0
lim 3h

h

=
h→0
lim 3

= 3 f(x) = 2x3

1.4 f′(x) =
h→0
lim f(x+h)−f(x)

h dus f(x + h) = 2(x + h)3

=
h→0
lim 2h3+6h2x+6hx2+2x3−2x3

h = 2(x + h)(x + h)2

=
h→0
lim 2h3+6h2x+6hx2

h = 2(x + h)(x2 + 2hx + h2 )

=
h→0
lim h 2h2+6hx+6x2

h = 2(x3 + 2hx2 + h2x + hx2 + 2h2x + h3 )

=
h→0
lim 2h2 + 6hx + 6x2 = 2(x3 + 3hx2 + 3h2x + h3 )

= 6x2 = 2h3 + 6h2x + 6hx2 + 2x3
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1.5 f′(x) =
h→0
lim f(x+h)−f(x)

h f(x) = x2 + 2x − 1 dus

=
h→0
lim h2+2hx+x2+2h+2x−1− x2+2x−1

h f(x + h) = (x + h)2 + 2(x + h) − 1

=
h→0
lim h2+2hx+x2+2h+2x−1−x2−2x+1

h = x2 + 2hx + h2 + 2x + 2h − 1

=
h→0
lim 2h+2hx+h2

h

=
h→0
lim h(h+2x+2)

h

=
h→0
lim h + 2x + 2

= 2x + 2

1.6 f′(x) =
h→0
lim f(x+h)−f(x)

h f(x) = −x2 + x + 3 dus

=
h→0
lim −x2−2hx−h2+x+h+3− −x2+x+3

h f(x + h) = −(x + h)2 + (x + h) + 3

=
h→0
lim −x2−2hx−h2+x+h+3+x2−x−3

h = −(x2 + 2hx + h2 ) + x + h + 3

=
h→0
lim h−2hx−h2

h = −x2 − 2hx − h2 + x + h + 3

=
h→0
lim h(1−2x−h)

h

=
h→0
lim 1 − 2x − h

= 1 − 2x

1.7 f′(x) =
h→0
lim f(x+h)−f(x)

h f(x) = 2
x dus f(x + h) = 2

x+h

=
h→0
lim

2
x+h − 2

x
h

=
h→0
lim

2x−2(x+h)
x(x+h)
h

=
h→0
lim

2x−2x−2h
x2+xh
h

=
h→0
lim

−2h
x2+xh
h
1

=
h→0
lim −2h

x2+xh
× 1
h

=
h→0
lim −2

x2+hx

= −2
x2

1.8 f′(x) =
h→0
lim f(x+h)−f(x)

h f(x) = nx2 dus f(x + h) = n(x + h)2

=
h→0
lim nx2+2nhx+nh2−nx2

h = n(x2 + 2hx + h2 )

=
h→0
lim 2nhx+nh2

h = nx2 + 2nhx + nh2

=
h→0
lim h(2nx+nh)

h

=
h→0
lim 2nx + nh
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= 2nx
2.1 f(x) = 1

2 x
2 by x = −1 f(x) = 1

2 x
2 dus f(x + h) = 1

2 (x + h)2

f(x) =
h→0
lim f(x+h)−f(x)

h = 1
2 x2 + 2

1 hx + h2

=
h→0
lim

1
2 x

2+hx+ 1
2 h

2− 1
2 x

2

h = 1
2 x

2 + hx + 1
2 h

2

=
h→0
lim

1
2 x

2+hx+ 1
2 h

2− 1
2 x

2

h

=
h→0
lim

hx+ 1
2 h

2

h

=
h→0
lim

h x+ 1
2 h
h

=
h→0
lim x + 1

2 h

f′(x) = x
f′(−1) = −1
2.2 f(x) = −x2 + 1 by x = 1 f(x) = −x2 + 1

f′(x) =
h→0
lim f(x+h)−f(x)

h f(x + h) = −(x + h)2 + 1

=
h→0
lim −x2−2hx−h2+1− −x2+1

h = −(x2 + 2hx + h2 ) + 1

=
h→0
lim −x2−2hx−h2+1+x2−1

h = −x2 − 2hx − h2 + 1

=
h→0
lim −2hx−h2

h

=
h→0
lim h(−2x−h)

h

=
h→0
lim −2x − h

f′(x) = −2x
f′(1) = −2(1) = −2
2.3 f(x) = 2(x2 − 1) by x = 3 f(x) = 2(x2 − 1) = 2x2 − 2

f′(x) =
h→0
lim f(x+h)−f(x)

h f(x + h) = 2(x + h)2 − 2

=
h→0
lim 2x2+4hx+2h2−2− 2x2−2

h = 2(x2 + 2hx + h2 ) − 2

=
h→0
lim 2x2+4hx+2h2−2−2x2+2

h = 2x2 + 4hx + 2h2 − 2

=
h→0
lim 4hx+2h2

h

=
h→0
lim h(4x+2h)

h

=
h→0
lim 4x + 2h

f′(x) = 4x
f′(3) = 4(3) = 12
2.4 f(x) = 3x2 − 4 by x = 0 f(x) = 3x2 − 4
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f′(x) =
h→0
lim f(x+h)−f(x)

h f(x + h) = 3(x + h)2 − 4

=
h→0
lim 3x2+6hx+3h2−4− 3x2−4

h = 3(x2 + 2hx + h2 ) − 4

=
h→0
lim 3x2+6hx+3h2−4−3x2+4

h = 3x2 + 6hx + 3h2 − 4

=
h→0
lim 6hx+3h2

h

=
h→0
lim h(6x+3h)

h

=
h→0
lim 6x + 3h

f′(x) = 6x
f′(0) = 6(0) = 0

3.1 f(−1+h)−f(−1)
h f(x) = 2x3 dus f(−1 + h) = 2(−1 + h)3

= −2+6h−6h2+2h3−(−2)
h = 2(−1 + h)(−1 + h)2

= −2+6h−6h2+2h3+2
h = 2(−1 + h)(1 − 2h + h2 )

= 6h−6h2+2h3
h = 2(−1 + 2h − h2 + h − 2h2 + h3 )

=
h 6−6h+2h2

h = 2(−1 + 3h − 3h2 + h3 )

= 6 − 6h + 2h2 = −2 + 6h − 6h2 + 2h3

f(−1) = 2(−1)3 = 2(−1) = −2

3.2
h→0
lim f(−1+h)−f(−1)

h

=
h→0
lim 6 − 6h + 2h2

f′(−1) = 6
3.3 Die helling van grafiek f by x = −1 is 6

4. Gegee: p′(a) se antwoord is
h→0
lim 9+h −3

h

Onthou: p′(x) =
h→0
lim p(x+h)−p(x)

h

∴ p′(a) =
h→0
lim p(a+h)−p(a)

h

=
h→0
lim 9+h −3

h

Met inspeksie volg dan dat p(a + h) = 9 + h en dus moet p(a) = 9 = 3
∴was p(x + h) = x + h en p(x) = x waar x toe vervang is met 9
Dit volg dus dat p(x) = x en dat a = 9
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Hoofstuk 1
Differensiaalrekene

Antwoorde 4: Differensiasie reëls
1.1 f(x) = x 1.2 f(x) = 4x

f′(x) = 1 f′(x) = 4
1.3 f(x) = 4x2 1.4 f(x) = 4x3

f′(x) = 8x f′(x) = 12x2

1.5 f(x) = 4 1.6 f(x) = −4x
f′(x) = 0 f′(x) = −4

1.7 f(x) = 4 − x 1.8 f(x) = 4x−1

f′(x) = −1 f′(x) = −4x−2 = −4
x2

1.9 f(x) = 4 − 1
x 1.10 f(x) = 4x − 4

x

f(x) = 4 − 1.x−1 f(x) = 4x − 4.x−1

f′(x) = x−2 = 1
x2

f′(x) = 4 + 4x−2 = 4 + 4
x2

2.1 y = x−2 2.2 y = x100
dy
dx = −2x−3 = −2

x3
dy
dx = 100x99

2.3 y = x0,3 2.4 y = x
1
3

dy
dx = 0,3x0,3−1 = 0,3x−0,7 = 0,3

x0,7
dy
dx = 1

3 x
1
3 −1 = 1

3 x
− 2
3 = 1

3x
2
3

2.5 y = 3x−3 2.6 y = 3x − x3
dy
dx = 3. (−3)x−4 = −9

x4
dy
dx = 3 − 3x2

2.7 y = 1
2x2

2.8 x2y = 2

y = 1.x−2
2 y = 2

x2
= 2.x−2

dy
dx = −2x−3

2 = −1
x3

dy
dx = −4x−3 = −4

x3

2.9 y = 3 8x 2.10 y = 2 x

y = 2x
1
3 y = 2x

1
2

dy
dx = 2

1 .
1
3 x

1
3 −1 dy

dx = 2
1 .

1
2 x

1
2 −1

= 2
3 x

− 2
3 = 2

3x
2
3

= 2
3 3 x2

= x− 1
2 = 1

x
1
2

= 1
x

3.1 d
dx (2x − 3) 3.2 d

dx (4x + 5)

= 2 = 4
3.3 d

dx [x4 − 3x2 ] 3.4 d
dx [mx + c]

= 4x3 − 6x = m
3.5 d

dx [ax3 + bx2 + cx + d] 3.6 d
dx [(x + 2)(x − 4)]

= 3ax2 + 2bx + c = d
dx [x2 − 2x − 8]
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3.7 d
dx [(x2 − 3)(x + 1)] = 2x − 2

= d
dx [x3 + x2 − 3x − 3] 3.5 d

dx (2x − 1)2

= 3x2 + 2x − 3 = d
dx [4x2 − 4x + 1]

3.9 d
dx

4x2−1
2x+1 = 8x − 4

= d
dx

(2x−1)(2x+1)
(2x+1) 3.10 d

dx x − 1
x

= d
dx [2x − 1] = d

dx x
1
2 − 1

x
1
2

= 2 = d
dx x

1
2 − x− 1

2

4.1 Dx[x2 − 3x + 2] = 1
2 x

− 1
2 + 1

2 x
− 3
2

= 2x − 3 = 1

2x
1
2

+ 1

2x
3
2

4.2 Dx[8x3 + 3x2 − 11] = 1
2 x + 1

2 x3

= 24x2 + 6x 4.3 Dx[3x3 − 4x2 + 2x + 1]

4.4 Dx x2 − 6x + 9 = 9x2 − 8x + 2

= Dx (x − 3)(x − 3)

= Dx (x − 3)2

= Dx[x − 3]
= 1

4.5 Dx x2−3x−4
x+1 4.6 Dx 1

x2
− 1

x

= Dx (x+1)(x−4)
(x+1) = Dx[1.x−2 − 1.x−1 ]

= Dx[x − 4] = −2x−3 + x−2

= 1 = −2
x3

+ 1
x2

4.7 Dx 5 x − 5x 4.8 Dx 3x3−4x4
x4

= Dx 5x
1
2 − 5 x

1
2 = Dx 3x3

x4
− 4x4

x4

= 5
1 .

1
2 x

− 1
2 − 5

1 . 1
2 x

− 1
2 = Dx 3

x − 4

= 5

2x
1
2

− 5

2x
1
2

= 5
2 x − 5

2 x = Dx[3.x−1 − 4]

4.9 Dx x2−3x−4
x = −3x−2 = −3

x2

= Dx x2
x − 3x

x − 4
x 4.10 Dx x3 − 3 x2

= Dx x − 3 − 4
x = Dx x

3
2 − x

2
3

= Dx[x − 3 − 4.x−1 ] = 3
2 x

3
2 −1 − 2

3 x
2
3 −1

= 1 + 4x−2 = 1 + 4
x2

= 3
2 x

1
2 − 2

3 x
− 1
3

= 3
2 x

1
2 − 2

3x
1
3

= 3
2 x − 2

3 3 x
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5. xy + y = x2 − 1 6. 4t2 − 2tr + r − 1 = 0
y(x + 1) = x2 − 1 − 2tr + r = 1 − 4t2
y(x+1)
(x+1) = x2−1

(x+1) r(−2t + 1) = 1 − 4t2

y = (x−1)(x+1)
(x+1)

r(−2t+1)
(−2t+1) = 1−4t2

(−2t+1)

y = x − 1 r = (1−2t)(1+2t)
(−2t+1)

dy
dx = 1 r = 1 + 2t

7. f(y) = 16
y = 16y−1 dr

dt = 2

f′(y) = −16y−2 8. y = 2x(3 − x) en z = y
2

= −16
y2

y = 6x − 2x2

4f′(y) = 4
1

−16
y2

= −64
y2

8.1 dy
dx = 6 − 4x

8.2 dz
dy = 1

2

f′(4y) = −16
(4y)2

8.3 y = 6x − 2x2. . . . (1) en z
1 = y

2

= −16
16y2

Stel y in (1) 2z = y. . . . . (2)

= −1
y2

2z = 6x − 2x2

∴ f′(4y) − 4f′(y) = −1
y2

− −64
y2

2z
2 = 6x

2 − 2x2
2

= −1+64
y2

= 63
y2

z = 3x − x2

9. x = y
1
3 en y = z−3 dz

dx = 3 − 2x

9.1 x = 3 y 9.2 y = x
3
2 . . . . . (1) en y = z−3. . . . (2)

x 3 = 3 y 3 stel y in (1)

x
3
2 = y z−3 = x

3
2

y = x
3
2 z−3 = x3

∴ dy
dx = 3

2 x
1
2 z−3 2 = x3

2

= 3
2 x z−6 = x3

3 z−6 = 3 x3

9.3 y = z−3 z−2 = x
dy
dz = −3z−4 x = z−2

= −3
z4

dx
dz = −2z−3

= −2
z3
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Hoofstuk 1
Differensiaalrekene

Antwoorde 5a: Vergelyking van ’n raaklyn aan ’n kromme
1.Bereken die vergelyking van die raaklyn in elk van die volgende gevalle:

1.1 f(x) = x2 − 2x + 1 by x = −1
RP (−1;y)

f(−1) = (−1)2 − 2(−1) + 1 = 1 + 2 + 1 = 4
RP (−1;4)
f′(x) = 2x − 2
f′(−1) = 2(−1) − 2 = −2 − 2 = −4
mraaklyn = f′(−1) = −4 en RP(−1;4)

Raaklyn: y − y1 = m(x − x1 )
y − 4 = −4(x + 1)

y − 4 = −4x − 4
y = −4x

1.2 f(x) = x3 − 2x2 − 9x + 18 by x = 1
RP (1;y)

f(1) = (1)3 − 2(1)2 − 9(1) + 18 = 1 − 2 − 9 + 18 = 8
RP (1;8)
f′(x) = 3x2 − 4x − 9
f′(1) = 3(1)2 − 4(1) − 9 = 3 − 4 − 9 = −10
mraaklyn = f′(1) = −10 en RP(1;8)

Raaklyn: y − y1 = m(x − x1 )
y − 8 = −10(x − 1)
y − 8 = −10x + 10
y = −10x + 18

1.3 g(x) = 4 x by x = 4
RP (4;y)

g(4) = 4 4 = 4(2) = 8
RP (4;8)

g(x) = 4 x = 4x
1
2

g′(x) = 4
1

1
2 x

1
2 −1 = 2x− 1

2 = 2

x
1
2

= 2
x

g′(4) = 2
4

= 2
2 = 1

mraaklyn = g′(4) = 1 en RP(4;8)
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Raaklyn: y − y1 = m(x − x1 )
y − 8 = 1(x − 4)
y − 8 = x − 4
y = x + 4

1.4 p(x) = 3
x by x = 1

RP (1;y)

p(1) = 3
1 = 3

RP (1;3)
p(x) = 3

x = 3x−1

p′(x) = −3x−2 = − 3
x2

p′(1) = − 3
(1)2

= − 3
1 = −3

mraaklyn = p′(1) = −3 en RP(1;3)

Raaklyn: y − y1 = m(x − x1 )
y − 3 = −3(x − 1)
y − 3 = −3x + 3
y = −3x + 6

2.1 f(x) = 2x2 − 3x en mraaklyn = f′(xRP ) = 5
f′(x) = 4x − 3 f(2) = 2(2)2 − 3(2)
5 = 4x − 3 = 8 − 6
8 = 4x = 2
2 = x punt is (2;2)

2.2 f(x) = 2x2 − 3x en mraaklyn = f′(x) = −1

f′(x) = 4x − 3 f 1
2 = 2 1

2
2 − 3 1

2

−1 = 4x − 3 = 2
1

1
4 − 3

1
1
2

2 = 4x = 1
2 − 3

2 = −1
1
2 = x punt is 1

2 ;−1

3.
Stel AB: y = −2x + 1 en f(x) = x2 + 2x − 3
mAB = −2
mraaklyn = mAB = −2 raaklyn //AB

mraaklyn = f′(x) = −2
f′(x) = 2x + 2 f(−2) = (−2)2 + 2(−2) − 3
−2 = 2x + 2 = 4 − 4 − 3
−4 = 2x = −3
−2 = x punt is (−2;−3)
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4.
Stel AB: y = x en f(x) = 4 − x2

mAB = 1
mraaklyn = −1 raaklyn ⊥ AB

mraaklyn = f′(x) = −1

f′(x) = −2x f 1
2 = 4 − 1

2
2

−1 = −2x = 4 − 1
4

1
2 = x = 3 3

4

punt is 1
2 ; 3

3
4

5. mraaklyn = tan45° Die raaklyn se inklinasiehoek is 45°

∴ mraaklyn = 1
f(x) = 12x3

∴ f′(x) = 36x2 formule om helling by enige x-waarde te bereken
maar f′(x) = mraaklyn = 1 helling van punt is dieselfde as helling van die raaklyn
1 = 36x2
1
36 = x2

± 1
36 = x2

± 1
6 = x

15



Hoofstuk 1
Differensiaalrekene

Antwoorde 5b: Gemeng deel 1
1.1

h→0
lim 4(1+h)2−4

h 1.2
h→0
lim 3(x+h)2−3x2

h

=
h→0
lim 4 1+2h+h2 −4

h =
h→0
lim 3 x2+2hx+h2 −3x2

h

=
h→0
lim 4+8h+4h2−4

h =
h→0
lim 3x2+6hx+3h2−3x2

h

=
h→0
lim 8h+4h2

h =
h→0
lim 6hx+3h2

h

=
h→0
lim h(8+4h)

h =
h→0
lim h(6x+3h)

h

=
h→0
lim 8 + 4h =

h→0
lim 6x + 3h

= 8 = 6x

1.3
x→− 1

2

lim 2x2−x−1
2x+1 =

x→− 1
2

lim (2x+1)(x−1)
(2x+1) =

x→− 1
2

lim x − 1 = − 1
2 − 1 = −1 1

2

g(x) = −5
x

2.1 g′(x) =
h→0
lim g(x+h)−g(x)

h g(x + h) = −5
x+h

=
h→0
lim

−5
x+h − −5

x
h

=
h→0
lim

−5
x+h + 5

x
h 2.2 g(x) = −5

x

=
h→0
lim

−5x+5(x+h)
x(x+h)
h
1

g(−1) = −5
−1 = 5

=
h→0
lim −5x+5x+5h

x2+hx
× 1
h RP(−1;5)

=
h→0
lim 5h

x2+hx
× 1
h g′(x) = 5

x2

=
h→0
lim 5

x2+hx
g′(−1) = 5

(−1)2
= 5

1 = 5

= 5
x2

mraaklyn = 5 en (−1;5)

Raaklyn:
y − y1 = m(x − x1 )
3.1 d

dx (3x2 − 7x − 6)(x − 3)−1 y − 5 = 5(x + 1)

= d
dx

3x2−7x−6

(x−3)1
y − 5 = 5x + 5

= d
dx

(3x+2)(x−3)
(x−3) y = 5x + 10

= d
dx (3x + 2)

= 3
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3.2 Dx 6 3 x2 3.3 h(x) = x3 − 3
x x3 + 3

x

= Dx 6x
2
3 = x6 − 9

x2

= 6
1 .

2
3 x

2
3 −1 = x6 − 9x−2

= 4x− 1
3 h′(x) = 6x5 + 18x−3

= 4

x
1
3

= 6x5 + 18
x3

= 4
3 x

3.5 Dx x + 6
3 x2

+ x3

3.4 y = x3−x2−2x
x+1 = Dx x

1
2 + 6

x
2
3

+ x3

=
x x2−x−2

x+1 = Dx x
1
2 + 6x− 2

3 + x3

= x(x+1)(x−2)
(x+1) = 1

2 x
− 1
2 + 6

1 . − 2
3 x− 5

3 + 3x2

= x(x − 2) = 1
2 x

− 1
2 − 4x− 5

3 + 3x2

= x2 − 2x = 1

2x
1
2

− 4

x
5
3

+ 3x2

dy
dx = 2x − 2 = 1

2 x − 4
3 x5

+ 3x2

3.6 g(x) = 1−2x+ x
x2

3.7 Dx
2x2−5 (3x+2)

x2

= 1
x2

− 2x
x2

+ x
1
2
x2

= Dx 6x3+4x2−15x−10
x2

= 1
x2

− 2
x + x

1
2 .x−2 = Dx 6x3

x2
+ 4x2

x2
− 15x

x2
− 10
x2

= x−2 − 2x−1 + x− 3
2 = Dx 6x + 4 − 15

x − 10
x2

g′(x) = −2x−3 + 2x−2 − 3
2 x

− 5
2 = Dx(6x + 4 − 15x−1 − 10x−2 )

= − 2
x3

+ 2
x2

− 3

2x
5
2

= 6 + 15x−2 + 20x−3

= − 2
x3

+ 2
x2

− 3
2 x5

= 6 + 15
x2

+ 20
x3

3.8 xy = 5 4.1 f(x) = x2 − 4x
y = 5

x f(−1) = (−1)2 − 4(−1) = 5
= 5x−1 f(1) = (1)2 − 4(1) = −3

dy
dx = −5x−2 gemiddelde helling = y2−y1

x2−x1

= − 5
x2

= −3−5
1+1

= −8
2 = −4

4.2 f(x) = x2 − 4x
f′(x) = 2x − 4
f′(−1) = 2(−1) − 4 = −6
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5. y = − 1
2 x + 4

m = − 1
2

mraaklyn = 2 lyne ⊥ mekaar
f′(x) = 2
y = f(x) = x2 − 4x die raaklyn raak f by x = 3
f′(x) = 2x − 4 f(x) = x2 − 4x
f′(x) = mraaklyn = 2 f(3) = (3)2 − 4(3) = −3
2 = 2x − 4 RP(3;−3) en mraaklyn = 2
6 = 2x Raaklyn: y − y1 = m(x − x1 )
3 = x y + 3 = 2(x − 3)

y + 3 = 2x − 6
y = 2x − 9
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