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DIFFERENTIAL CALCULUS
2026 WORKSHEET
June 2025
QUESTION 8
8.1 Determine f7(x) from first principles if it is given that f(x)=x" -2
8.2 Determine:
8.2.1 i [33:2 - 4x]
dx
8.2.2 g/ if g(x)=—2Jx(x-1)?
8.3 Given that y=4x-14 is a common tangent to f(x)=2x"-4x-6 and
g(x)=ax’ +bx —18, calculate the values of @ and b.
QUESTION 9

Given: f(x)=x"-6x" +9x—4=(x-4)(x-k)*

9.1 Show that k=1.

9.2 Calculate the coordinates of the turning points of f.

9.3 Describe the concavity of f at x=-3.

9.4 Draw the graph of f. Label ALL turning points and intercepts with the axes.

9.5 Calculate the maximum vertical distance between f and £ for 1<x<3,

if h(x)=-2f' ().
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November 2024
QUESTION 8
8.1 Determine:
d
1. —3x —5x*
8.1.1 o [3x - 5x?] 2)
! . _ 2 .7

8.1.2 g'x) if Q(IJ—x—z— X )

8.2 Determine the equation ol the tangent to  f(x)=x"—4x* +2x+3 at x=2. (3)

8.3 Given: f(x)=—-6x"

8.3.1 Determine f'(x) from first principles. (3)
8.3.2 Write down how you will restrict the domain of f such that f™', the

inverse of f is a function. (1
§.3.3 Determine the equation of /' for f'(x)<0. Write your answer in the

form y=... (3
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QUESTION 9

A(l;9) and B(%;E] are the turning points of graph f below.,
C(0; 7) is the y-intercept of f

J
/ O X

9.1 For which values of x is f decreasing? (2)

9.2 Write down the x-intercepts of f7, the derivative of £ (2)

9.3 For which values of x will / be concave up? (2)

9.4 Determine the value of k& for which y= f(x)+k will have THREE positive

x-intercepts. (2}

[8]

QUESTION 10

A cyclist rode from town P and stopped at town T. The speed (in km/h) at which this cyclist

rode, is represented by the equation s /()= — 3" +18¢.

NOTE: Speed is the rate of change in distance with respect to time.

10.1 Calculate the maximum speed that the cyclist reached on this ride. (3)

10.2 Calculate the distance between town P and town T. (5)
(8]
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WORKSHEET SOLUTIONS

June 2025

QUESTION/VRAAG 8

81 | f(x)=x"-2
)= H

h

flx+h)— f(x)=2xh +h°

_ 2xh+h?
i =].
1) =lm .
; . h(2x+h)
=1
f () =lim .
f'()=1lim (2x +h)
L) =2x

fpon _go X0 +2xh+ R —2—(x7 -2)
S () =lim P
a1 2xh+R?
S (x)=lm -
foon _qe BQ2x+ )
f () =lim .
S =lm (2x +h)
L) =2x
OR/OF
fx)y=x"-2

fx+h)=(x+h)y —2=x"+2xh+h" -2

ey 1o JOEHR) = f(X)
f (Jf)—}gg—h

52.1 %[3;:1 4]
=6x—4

822 | g(x) ==2x(x-1)*

g(x)=-2x%(x" —2x+1)
5 3 1

g(x)=-2x% +4x? —2x?

3 1 -1
g (x)=-5x? +6x2 —x?2
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33 y=4x-14 tangent
Sdrx—4=4
4x =8
x=2
Ly=4(2)-14
at pomt (2 ; — 6)

g(2)=a(2)’ +b(2)-18=-6
4a+2b=12 (D)

g'(Q)=2a(2)+b=4
da+b=4 ()

1) -@
b=8
dag+b=4
da+8=4
4 =—4
a=-1

OR/OF

2x" —4x—6=4x-14
2x* —8x+8=0

X —4x+4=0
(x=2)' =0

Sx=2

Ly=4(2)-14
at point (2 ; — 6)

g(2)=a(2)’ +b(2)-18=-6
4a+2b=12 (1)

g'(2)=2a(2)+b=4
da+b=4  _(2)

1 -@ b=8
da+b=4
4a+8=4

da=—4
a=-1
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QUESTION/VRAAG 9

91

fx)=(x- NH(x* =2x+1)

f) =G -Hx-1°
Lk=1

OR/OF
f)=1-6+9-4=0

(x — 1) 15 a factor
k=1

OR/OF

—4k* =-4

k=1

Sk=1

3x’ —12x+9=0
x*—4x+3=0
(x—3)x-1)=0
x=3 orx=1
TP's: (3:—4) and (1:0)

93

fx)=6x-12
f'=3)=-30

f"(x) <0, therefore concave down

9.4

JDJ.

-

T

L NS

/ =]

/

Distance = (—6x~ +24x —18)— (x° —6x° +9x—4)
=—6x" +24x—18—x" +6x" —9x+4

=-x" +15x-14
Max distance: —3x° +15=0
3x’ =15
x’'=5
x=iq,-'r§,'but1<:x<3
Lx=45
d(+/5) =836

max distance = 8 36
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5.11 i[3x-5rj]
dx
=3=10x

812 2 i3
g =53
X

g(x)=2x"" =x?

4

3 705
g'(x)=-4x" - Er

Flx)=3x"=8x+2

m==2

r=-1
y+1==2(x=-2)
y==2x+3

8.2 | fx)=x"—4x" +2x+3

m=f'(2)=3(2) -8(2)+2

y=f) =2 =427 +2(2)+3

831 f(x)=—-6x"

flx+h)-

flx)

£l =lm T

—6(x + }r]: +6x°

h—0 h

h—0

=lm

h—0 I?

k-0 h

=-=12x
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OR/OF

fx)=-6x"
flx+h)=—6x"=12xh—-6h"
Flx+h) = F(x)=—=6x" =12xh—6h" + 6x° ==12xh—6h"

L f{.r+1:]—f{x]
f’(I)—laﬂjla A

i = 12xh-6h"
h—l .II
h(=12x=6h)
- h—0 h
= lim{—lflx—éh]
h—0

==12x

8§32 x=0

833 | 3 =—62
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QUESTION/VRAAGY9
9.1 lex<=
2
92
(1:0) and > 0
93 2 +1
2
2
_ 7
T4
7
Concave up for x > 1
94 -9<k<-8
QUESTION/VRAAG 10
10.1 -6t+18=0
18 = 61
i=¢

s1(3)==3(3)" +18(3) =27

102 — 3P 4181 =0
-3t(t-6)=0
f=0 orf=6

s(t) =at’ + bt

s'(f)=3at” +2bt

3Ja==-3 and
a=-=1

s(t) ==1¢" +9¢°

5(6) ==(6)" +9(6)"
5(6) =108

2b=18

b=9
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