DIFFERENTIAL CALCULUS

Solutions

DBE's own marking guidelines, in booklet order

Every solution here is a clip of the official DBE marking guideline published
with the paper the question came from. The working, the mark ticks and the
accepted alternatives are DBE's. Nothing has been rewritten or re-derived.

The numbers match the question booklet: solution 34 answers question 34, and
the chapters are in the same order.

DBE writes one guideline for both languages, so these pages are bilingual and
their marking notes are largely in English. That is DBE's own page, reproduced
as printed.

A marking guideline is written for markers, not learners. It shows the shortest
route to the marks, so where a step looks compressed, that is the guideline
being terse rather than a step missing.



I 1. First principles on minus x squared, then two by the rules

Official DBE marking guideline - May/June 2022 - Q8 - 11 marks

QUESTION/VRAAG 8

8.1 f(x)=—x
f 1(x)=lim f(x+h)-f(x)
h—0 h
2 2
f /(X):"mm
h—0
2 2 2
f’(x):lim_x —2xh —h° + X
h—0 h
. —2xh—h?
= lim—
h—0
h—0 h
=L|_r2(—2x—h)
s (x)=-2x
OR/OF
f(x)=—x

f(x+h)=—(x+h)? =—x* —2xh —h?

f(x+h)-f(x)

f(x+h)— f(x)=—x* —2xh —h? — (—x?) =—2xh — h?

v’ substitution into
formula

v —(x2+2xh+h2)

v’ —2xh—h?

v—-2x—h

v'answer (5)

OR/OF
v —x?>—-2xh—h?

v’ —2xh—h?

/ i
f 0= lim
_ im —2Xh - h? vsubstitution into the
h—0 h formula
_ h(=2x—h)
- LI_T) h v—2X—-h
= lim(-2x )
- F1(x)=-2x
v’answer (5)
8.2.1 f(x)=4x% —5x2 v 12x% (A)
f /(x) =12x2 —10x v—-10x (A)
(2)
822 {_63;/; +2}
Dy|————
X 1
B 1 v X5
—6(x)s 2
=D |7 4+ -
X X X4]
- A
i v —6x 3 +2x7*
=D,|-6x 3 +2x™*
. 14
14 v 22x @
=22x 3 -8x™° v _8x® @)

[11]




I 2. First principles, then differentiating a product of surds

Official DBE marking guideline - May/June 2021 - Q8 - 12 marks

QUESTION/VRAAG 8

8.1 f(x) =3x°
£ /(x) = lim f(x+h)=f(x)
h—0 h
£1(x) = lim S+ =3¢ v substitution
h—0 h
_3x%*+6xh+3h*-3x*
f'(x)= Ihlgg X +oxh+ X v expansion
_lim 6xh +3h?
" he0 h v simplification
_ jim N(6X+3) + 1im N6x-+3N)
h—0 h h—0 h
= 6X v 6X
®)
8.2.1 f(x)=x>—3+9x7? v ox*
f/(x)=2x-18x"° V2%
v -18x7°
3)
822 1 9()=(x+3)(x-1) 1
. 1
g(x) = x+2x2 -3 RIS
1 1
g/ (X)=1+x 2 vl vx2
(4)
[12]

I 3. First principles, then dy/dx of a quartic and of a surd
Official DBE marking guideline - November 2021 - Q9 - 12 marks

QUESTION/VRAAG 9




9.1

/00— lim LN = ()
h—0 h
2 _ _ 2
f'(x)= lim 20x-+) 3(X;h) (2x°=3%) v'substitution
£/(x) = lim 2X% +4xh + 2h? —3x—3h - 2x* +3x Vv 25 + 4xh + 2% —3x —3h
h—0 h
lim 4xh +2h* —3h v 4xh+2h* —3h
- h—0 h
. h(4x+2h-3) v'factorisation
=lim——
h—0
—lim(4x+2h-3)
h—0
S f(x)=4x-3 v answer (5)
OR/OF OR/OF
f(x)=2x* —3x o
f (x+h) =2(x+ h)? —3(x + h) ¥'substitution
f (x+h)=2x* +4xh +2h* —3x —3h v 2x? +4xh +2h* —3x—3h
f(x+h)— f(x)=4xh+2h? —3h
£/ (x) = lim - XEM =100
h—0 h
. 4xh +2h* —3h
= lim 2L = v 4xh+2h? —3h
=lim M v'factorisation
h—0
= Llirg(4x+2h—3)
. / _
1 (x)=4x-3 v'answer (5)
9.21| y=4x>-6x*+3x
dy _ 4 3 ‘/ZOX4
&—ZOX —24x°+3 v — U3
V3 3)




9.2.2 [ 3 2
D, &+(i]}
2 3X
- 1
o | =¥, X yox Xt
(172 g 2 9
- 1
D, —1x3+lx‘2}
2 9
2 -3 2 -3
__ 12 4)
2 3
6x3 9x
[12]

I 4. First principles, then the tangent with the least gradient
November 2022 -

Official DBE marking guideline -

QUESTION 7/VRAAG 7

Q7 -

12 marks




71 f(x)=x%+x
f 1(x)= lim TN =100
h—0 h
f,&):“m(x+hf+{x+h)—az+x) v/substitution into
h—0 h the formula
f%@_"mx2+2ﬂHJﬁ+x+h—x2—x v x?+2xh+h?+x+h
T ho0 h
_ . 2xh+h®+h
N r— v 2xh+h?+h
= ngw v’common factor
~f()=2x+1 v answer (5)
OR/OF OR/OF
f(x)=x%+x
f(x+h)=(x+h)? +(x+h) = x>+ 2xh + h? + x+h v X" +2xh+h* +x+h
f(x+h)— f(x)=x?+2xh +h? + x+ h—x? —x
=2xh+h* +h v 2xh+h? +h
£ 1(x) = lim f(x+h)—f(x)
h—0 h
_ . 2xh+h®+h v'substitution into
= lim ———— the formula
:!FQEK25$¥1iEQ v’common factor
s f(x)=2x+1 v answer (5)
7.2 f (x) =2x° —3x* +8x v'10x*
f /(x)=10x* —12x° +8 v —12x°
v8 @A)
7.3 v g’ (x) =3ax® +6x+b

g(x) =ax® +3x* +bx+c

g’ (x) =3ax? +6x+b

g”(x)=6ax+6

9" (-1)=6a(-1)+6=0
sa=1

For concave up g” (x) >0

6Xx+6>0
x>-1

v
g”"(-) =6a(-1)+6=0
va=1

vx>-1 4)




OR/OF
Min gradient at (— 1 ; — 7) implies:
atx =—1 - point of inflection
and g will be positive cubic
hencea >0
Since g is concave up
x>-1

(-1;-7) \/

Since g is concave up 13y
X>-1 Since g is concave up
x>-1

OR/OF

Answer only: %

OR/OF

Min gradient at (— 1 ; — 7) implies:
at x =—1- point of inflection
and g will be positive cubic

hencea >0

Since g is concave up
X>-1
OR/OF
-1;-7) \/
Since g is concave up 13y
x>-1 Since g is concave up
x>-1

Answer only: %




OR/OF

Min gradient at (— 1 ; — 7) implies:

Since g is concave up
x>-1
OR/OF
-1;-7)

Since g is concave up
x>-1

atx =—1 - point of inflection
and g will be positive cubic
hencea >0

\/

-1y
Since g is concave up
x>-1

Answer only: %

OR/OF

v point of inflection
vva>0

v x>-1 4)

OR/OF

v'v'pos graph

v'point of inflection

v x>-1 4)

[12]




I 5. First principles, then where a tangent's gradient stays positive
Official DBE marking guideline - November 2023 - Q7 - 13 marks

QUESTION 7/VRAAG 7

7.1

£ /(x)= lim f(x+h)— f(x)
h—0 h
2 2
f/(x)=lim— 4ceh)’ ~(4x) v/substitution into correct
ho0 ) h . formula
f /(X): im_4X —8Xh—4h +4x ‘/f(X+h)= _4X2_8Xh_4h2
h—0 h
2
£/ (x)= lim —SX=4N v simplification
h—0 h
f/(x)=lim h{~8x—4h) v'common factor
h—0 h
f/(x)= Llrrg( 8x—4h)
f ' (x)=—-8x v answer (5)
OR/OF OR/OF
f (x+h) = —4(x+h)? = —4x* —8xh —4h? v f (x+h) = —4x* —8xh —4h?
f (x+h) — f(X) = —4x* —8xh —4h? — (-4x?)
_ _ 2
f(x_+ r?)xf f(A)'(r)] v'simplification
£ /(x)= lim X+~ 1Y
h—0 h
£ 7(x)=lim —8xh—4h’ v/substitution into correct
" hs0 h formula
iy h(=8x—4h)
fl0)= i h v‘common factor
f/(x)= I O( 8x—4h)
f /(x)=-8x v answer (5)
7.2.1 f(x) = 2x® —3x v 6x°
f/(x)=6x>-3 v-3 2
722 | p 73/x +2x* ]
2 2
D{?.x3 +2x5} v X3
14 -t . v'derivative with rational exp
7.3 -6x2+8>0
x? < 8
0 2
; 2 VCV’s: x=+-——
CV’s: X=———=0r X=—1=
kTR B3
2
Positive for : —— < x < — v'v'answer 3)
J3 \/_
[13]




I 6. First principles, then b and c recovered from a given tangent

Official DBE marking guideline -

QUESTIONS/VRAAG 8

May/June 2024 -

8.1

h—0

f’(x)=limf(x+)_f(x)

1 1
f/(x):Limow
£/(x) = lim X2+ 1
-0 x(x+h) h
) — fim =L
f (X)_IhITOx(x+h) h
S -
00 =m x(x+h)
f(x)=——
X
OR/OF
1
f(X):;
1
f(X+h):m
h

f(x+h)—f(x)=—x(x+h)
£1(x) = fim (x+h)—f(x)

- h
/(%) = -h 1
f (X)_h—>0x(x+h) h
Feo=lm, X(x +h)
0=

X

1
v f h)=—
(x+h) X+h
‘/x—(x+h)xl
x(x+h) h
—h 1
v -
x(x+h)xh
v -1
x(x+h)
vanswer
OR/OF
1
v f h)=——
(x+h) X+h
v ()= £ (x) ==
x(x+h)

v

~—"

x(x+h
-1

[V

x(x+h)

v answer

()

(5)




821 i(\/m+\/§.x2)
dx 3
d v 2x
:&(2x3+\/§_xz) 13%
=6x% + 24/2x v 2/2x
3)
8.2.2 X' -4x*+6
ol)= X’ v 3x? —446x7?
g(x)=3x* —4+6x7 o
g'(x)=6x-12x7° o
3)
8.3 f(x)=3x*+bx+c
f'(x)=6x+b
f'(1)=6+b=9 vi'(1)=6+b=9
~b=3 vb=3
f()=3+3+c=0 v £(1)=3+3+c=0
c=-6 ve=-6
o f(x)=3x" +3x-6 @
[15]

I 7. First principles, then atangent common to two curves

Official DBE marking guideline -

May/June 2025 - Q8 - 17 marks

QUESTION/VRAAG 8




8.1 f(x)=x"-2
f/(X) :lhln(} f(x+h)_f(X)
) : 2};1 h* =2 -2 VS
f'(x) =lim X Foxht h_ —(x -2 v substitution
h—0
71(x) = lim 2xh+h’ v’ simplification
- h—0 h
frn s h(2x+h)
/0= %}f& h v’ factorisation
S () =1lim (2x + h)
o f () = 2x v’ answer
(%)
OR/OF OR/OF
— 12 _
fwex=2 : < fth)
f(x+h)=(x+h)-2=x"+2xh+h" -2 o )
v’ simplification
f(x+h)— f(x)=2xh+h*
fem i S +R) = f(x)
S (x)=lim ,
. 2xh+h’
1) = %g% o v substitution
. h(2x+h
S(x)= lhlfg (XT) v’ factorisation
S () =lim (2x + h)
s (x)=2x v/ answer
(&)
d, 2
8.2.1 E[y,x — 4x] ox
=6x—-4 v -4 @
822 | €0 =2Vx(x-1)’
1
9y 2(y2 _ 1
g(x)=-2x%(x"-2x+1) o

5 3 1

g(x) = —2x2 +4x2 —2x?

3 1 -1
g/ (x)=—-5x? +6x2 —x?2

v expansion
3 1

v —5x? +6x?
-1

vo-x? )




8.3

y=4x-14 tangent
S4x—-4=4
4x =8
x=2
ny=42)-14
at point (2 ; — 6)

2(2)=a(2)* +b(2)—18 =6
4a+2b=12

g'(2)=2a(2)+b=4
4a+b=14

1) -2
b=38
4a+b=4
4a+8=4
4a =—-4
a=-1

OR/OF

2x" —4x—6=4x—-14
2x" —8x+8=0

X' —4x+4=0
(x=2)*=0

SLx=2

Ly=4(2)-14
at point (2 ; — 6)

2(2) = a(2)> +b(2)-18=—6
4a+2b=12

g/(2)=2a(2)+b=4
da+b=4

-2 b=8
4da+b=4
4da+8=4

4da =—4
a=-1

o)

.2

)

(2)

Vidx—4v =4

v’ y-value

v g(2) = y—value

v g'(2)=4

v'a and b

OR/OF
v'equating

v y-value

v g(2) = y—value

VgV g'(2)=4

v'a and b

(6)

(6)

[17]




I 8. Therules, atangent at x = 2, then first principles
Official DBE marking guideline - November 2024 - Q8 -

QUESTION/VRAAG 8

18 marks

811 d
&[3X—5X2] v3
=3-10x v'—10x
)
8.1.2 2
909 = 5 —x"
7 7
g(x)=2x" -x3 v 2x? v —x3
/ 5 T v —4x73 \/—ZX%
g '(x) = —4x _EX 3
(4)
82 | f(x)=x>-4x*+2x+3
f/(x)=3x*-8x+2
m=f'(2)=32) -8(2)+2
m=-2 vm=-2
y=1(2)=(2)°-4(2)°+2(2)+3
y=-1 vy=-1
y+1=-2(x-2)
y=-2X+3 v answer
@)
8.3.1| f(x)=-6x>
£/(x) = lim f(x+h)— f(x)
h—0 h
= lim — 6(x+h)" +6x’ v'substitution
h—0
_lim —6x° —12xh—6h” + 6X° v f(x+h) =—6x>—12xh —6h?
B h—0 h
— lim —12xh-6h* v'simplification
h—0 h
. h(-12x—6h)
=lim——— v‘common factor
= Ll_rjg(—le—Gh)
=-12x vanswer

()




OR/OF

f (x) = —6x°
f (x+h) =—-6x* —12xh —6h*
f (x+h) — f(X) =—6x> —12xh—6h” + 6x* = —12xh —6h®

f(x+h)- f(x)

OR/OF

v f(x+h) =—6x*—12xh —6h?

v'simplification

/ i
fr(x)= 'h'fll
2
=lim —12xh—6h- v'substitution
h—0 h
_lim h(-12x—6h) v’common factor
N h—0
= lim (~12x-6h) v answer
- _12x ©)
832| x=0 v'answer
(1)
OR/OF
Xx<0 v'answer
1)
8.3.3 y= —6X>
X = 6y’ v/ swopping x and y
-1
2
=—X
y 6
+ 5 y==[- g X
. 1 .
Y=omeX 5 xs<0 v answer
3)
[18]

I 9. Reading f' off the turning points of f

Official DBE marking guideline -

November 2024 - Q9 - 8 marks

QUESTION/VRAAG 9




9.1 1< x<§ v'vanswer
2 )
9.2 5
(2;0) and (E;Oj vx=1v x==
2 2
2
9.3 1
2 i v'method
2
_!
4
Concave up for x > % v'answer
2
9.4 -9<k<-8 v v answer
2
[8]

I 10. Turning points, then where the cubic is concave up
Official DBE marking guideline - May/June 2021 - Q9 - 11 marks

QUESTION/VRAAG 9




9.1 f/(x)=6x"+6x-12 v 6X° +6x-12
6x2 +6x—-12=0 v =0
x> +x-2=0 vt
(X+2)(X=1) =0 actors
;(_:2_02 oorr yX_=17 v’ x -values
- o vy -values
A2 20) and B(1; -7) y
®)
9.2 f(x) =12x+6 v'12x+6
12x+6>0 v £7(x)>0
12x > -6
1
X > —E VX>—_=
OR/OF @)
-2+1 1 OR/OF
a 2 a _E V===
X>—=
vvxs-t
2
3)
93 | t/(2)=24 v 12
Equation of the tangent: y—4 = 24(x—2) v 24
y = 24x — 44 v/ equation
3)
[11]

I 11. Sketch a cubic from four facts, without ever finding its equation

Official DBE marking guideline - May/June 2021 - Q10 - 13 marks

QUESTION/VRAAG 10




10.1

vx=-landx=2

v TP atx=-1
-1 v TPatx=1
v’ shape
(4)
10.2.1
@)

Area of segment = %Area of big circle
=1 (x—x%)° 1

4 vV Zr(x-x%)?

4
A B
@)
Area triangle ABO counted 1
_ 2 )2

=AreaA=%(x—x2)z /AreaA_E(x—x )
Area of shaded region v subtract areas
:%n(x—x2 2—l(x—xz)2

-2 22 v" common factor
S T2y

4 ()




10.2.2 | Area of shaded region
(”;2)(x4 —2x% + x2)
dA _ 72'_2 3 2

dx ( 4 j(4x 6x" +2x) v (”T_Zj(4x3 —6x" +2x)
4x% —6x*+2x=0

X(2x* =3x+1) =0
x(2x-1D)(x-1) =0

v’ factors
1 1
x=0 or x:E or x=1 v x=0;x=1;x==
1
5 @

[13]

12. a, b and ¢ from two intercepts, then the local minimum
Official DBE marking guideline - May/June 2024 - Q9 - 13 marks

QUESTIONY9/VRAAG 9



91 f(x) =ax® +bx* +cx -5
2
—5=2a(0+1)(0-5) v substitution of x-intercepts
—-5=-5a v’ simplification
a=1
f(x)=(X+)(x+1)(x-5)
f(x) = (X* +2x+1)(x-5)
f(x) =x*-3x* -9x-5 v simplification
s~ b=-3 andc= -9 (3)
9.2 f(x)=x>-3x*-9x-5
f/(x)=3x? —6x—9 V() =3x" -6x-9
x> —2x-3=0 v (x)=0
(x=3)(x+1) =0 v'factors
x=3 or x=-1
Minimum value at x =3 v x=3
(4)
9.3 f7(x).f(x)>0 vx=1
Point of inflection: x = 1 v ox<lixz-1
x<l;x#-1 or x>5 v x>5
3)
9.4 —-32<-t<-5 v-32
5<t<32 v-32<-t<-5
v 5<t<32 (3)
OR/OF OR/OF
Shift up more than 5 units and less than 32 units v'more than 5 units
~h<t<32 vless than 32 units
v 5<t<32 (3)
[13]

I 13. aand b from two turning points, then the x-intercept

Official DBE marking guideline -

November 2021 - Q10 - 15 marks

QUESTION/VRAAG 10




10.1

h(x) =ax® + bx?

h’ (x) = 3ax? + 2bx v h'(x)
h'(4) =
-9 v h'(4)=0
48a+8b=0
6a+b=0 ) v 48a+8b=0 or 6a+b=0
251‘;) :13;5?3 32 v h(4) =32
—+ =
/ = p—
da+b=2 (2 64a+16b=32 or da+b=2
(1)-(2):6a+b=0
da+b=2
2a=-2
a=-1
A-1)+b=2 .
b=6 (®)
10.2 | h(x)=—x> +6x>
_X3+6X2=0 ‘/—X3+6X2:O
x*(—x+6)=0 v factors
Xx=0 or Xx=6
~A(6;0) v A(6;0)
®)
10.3.1 | 0<x<4 or 0<x<4 v'critical values
v'notation 2)
OR/OF OR/OF
xe(0;4) or xe[0;4] v'critical values
v'notation 2)
10.3.2 | x>2 v 2
v/ notation (2)
OR/OF OR/OF
xe (2 0) v 2
v/ notation (2)
104 | f(x)=h(x—1) =—(x-1)*+6(x-1)* v k<32
f(0)=7 v’ new y-intercept = 7
7<k<32 or ke(7;32) v 7<Kk<3?
@)
[15]

I 14. Given the graph of f', work back to f
Official DBE marking guideline - November 2022 - Q8 -

17 marks




QUESTION 8/VRAAG 8

8.1 f'

e

X)=mx? +nx +k

‘f ’(x)=—3(x+%)(x—1)
f /(x):—?{xz —%x—%)

f/(x)=-3x* +2x+1
=2
1

X S
I

OR/OF
k=1

O=m+n+1 and %m—%nﬂzo

m+n=-1 1)
m-3n=-9 (2)

1 -@
in=8
n=2
m+2=-1
sm=-3

v’ substitution of (—% : OJ

and (1;0)
v  substitution of (0; 1)

OR/OF
vk=1

vm+n=-1
v m-3n=-9

v'4n=8

vm=-3 (6)

8.2.1 f(x)=—x>+x?+x+2

T
3)" 27

v’ x-coordinates of the TP

v'T.P —l;ﬂ
3 27

v T.P@;3) A3)




8.2.2 f(x)=—x*+ x> +x+2
X} +x*+x+2=0
(x—2)-x?—x—-1)=0
X =2 or no solution

v'one x-intercept
v/ two turning points
v'y-intercept

v shape: neg cubic

(5)
8.3.1 —1+1
a=_3
2
1
=3 v’ answer 1)
OR/OF OR/OF
f/(x)=-3x*+2x+1
f/(x)=—6x+2
f'(a)=—6a+2=0
—ba=-2
a:% v answer 1)
8.3.2 b< 4 units 4
3 3
4
v b<— 2
3 )
[17]

I 15. Turning points, a sketch, then reading answers off it
Q8 -

Official DBE marking guideline - November 2023 -

QUESTION 8/VRAAG 8

18 marks




8.1 f/(x) =-3x*+12x -9 v
/ _ a2 _
—-3x*+12x-9=0 ; (7)_ 3 +12x-9
x* —4x+3=0 Fr (=0
x=3)(x-1) =0
x=3 or x=1 v’ both x-values
f(3)=—(3)°+6(3)*-9(3) +4=4
f)=-0°+6(1)°-91)+4=0 v’ both y-values
.. turning points are: (3;4) and (1; 0) (4)
8.2 Y]
x (3:4) v y-intercept
f
v both x-intercepts
o v both turning points
v’ shape
(4)
8.3 O<k<4 orlof ke(0;4) v' vk between y-values
of turning points  (2)
8.4 f’(x)=-6x+12=0 v (X)) =—-6x+12
" xt:22. , v i(x)=0
axat(2;2) v x-value
v y-value
f'(2)=3 v'gradient at x-value
ny-2=3(x-2) or 2=3(2)+c _
g(x) =3x—4 g(x) =3x—4 v'equation of tangent
(6)
OR/OF OR/OF
Point of inflection: x = % \//E
2
X=2 v x-value
Max at (2 ; 2) v y-value
f'(2)=3 v'gradient at x-value
ny=-2=3(x-2) or 2=3(2)+c _
g(x) =3x—4 g(x) =3x—4 v'equation of tangent (6)
8.5 tand =3 v’ gradient of g
S.@=7157° v answer 2

[18]




I 16. Show k = 1, then the turning points, the concavity and the sketch

Official DBE marking guideline - May/June 2025 - Q9 - 18 marks

QUESTION/VRAAG 9
9.1 f(x)=(x-4)(x* -2x+1) v (x*=2x+1)
S() = (x=H(x -1’ v (x-1)?
k=1 2
OR/OF OR/OF
f)=1-6+9-4=0
(x—1)is a factor Vi
k=1 viD=0 2)
OR/OF OR/OF
4k =4 v 4k =4
k=1 vk =1 @)
Sk=1
9.2 3x* —12x+9=0 v f(x)
x*—4x+3=0
(x=3)x—1)=0
x=3 orx=1 v values of x
TP's: 3;-4) and (1;0) v ¥'turning points 4)
9.3 f(x)=6x-12 v'substitution x = — 3
S"(=3)=-30 into /"' (x)
£ (x) <0, therefore concave down v concave down 2)
9.4
1 4 x v’ turning points
0 > | v x-intercepts
v y-intercept
/ / v’ shape
/ / “4)
-4
' (G5=4)
9.5 | Distance= (—6x> +24x —18) — (x* — 6x> +9x—4) v h(x)=-2f(x)
= —6x" +24x-18—x’ +6x* —9x+4
=—x*+15x—14 v simplification
Max distance:  —3x> +15=0 v’ first derivative v'=0
3x* =15
x’=5
xzix/g,but l<x<3
sx=A5 v x-value
d(+/5) =836
max distance = 8,36 v’ answer
(6)

1181




I 17. A cubic from its intercepts, and everything that then follows

Official DBE marking guideline - May/June 2022 - Q9 - 23 marks
QUESTION/VRAAG 9
9.1 f(x)=(x+1)’(x-3) v () =(x+t)*(x-3)
~-3=(0+1)’(0-3) v subs (0 ; -3)
1=t*
t==+1 vt
st=1
f(x):(x+1)2(x_3) v f(X)Z(X+1)2(X—3)
f(x)=(x2 + 2x + 1) x - 3) v’ expansion
f(x)=x®-x*-5x-3 (5)
9.2 f/(x)=3x? —2x -5 v /(x)=3x* —2x-5
0=3x%-2x-5 v=0
0=(x+1)3x-5) v factors
x=-1or x:E v x-value (x > 0)
3
5  256) _ __
N[g ’ _7j = (1.67;-9,48) v y-value (A) (5)
9.3.1 X<3; xz-1 v x<3
vx=-1 2
OR/OF OR/OF
x<-1 or —-1<x<3 vx<-1
v -1<x<3 2
OR/OF OR/OF
(mo0;-1)or(-1;3) v (—o0;-1)
v(1;3) (2)
vV X<—
932 x<-1or x>2 ORIOF x<-1 or x>2 X<51
3 3 x> )
OR/OF OR/OF
vV(-w;-1
(—o0;—-1) or (E;oo] OR/OF (—o0;—1] orF;ooj (500 )
3 3 \/(_ : ooj (2)
3
933 £7(x)>0
6x—-2>0 ANSWER ONLY: Y o2
L o (l;wj FULL MARKS 3
3 3 )
v x> 3 (3)
OSR/OF OR/OF
~+(-) 1 v substitution
3 1 1
2 3 v =
3
1 1 .




9.4 Distance = x® — x? —5x —3—(3x? —2x - 5)

=x> —4x* -3x+2 v X7 —4x® —3x+2
dDistance 3% —8x—3 v M:M2 —-8x-3
—dx dx
— 2 —_ J—
0=3x" -8x~-3 v factors

0=(3x+1)x-3)
X=3or xz_% v’ x-values
Max distance

)

3

27 v answer

(6)

[23]

I 18. A printed poster, and the size that wastes the least page
Official DBE marking guideline - November 2023 - Q9 - 6 marks

QUESTION 9/VRAAG 9



A I
X
432 432
X X
B
< X+8 >
9.1 432 =xb
432 V=332
Sbh=— X
X
v (x+8
A(x):(x+8)(@+6j (432)
X \/(—+6j
X
A(X) =432+6x+@+480
X
3
A(x)=@+6x+480 ®)
X
9.2 A(X) = 3456x " + 6x + 480 v 3456X " +6X + 480
Jn 3456
N ===7+6 /A’(x)=—3j256+6
_ 34256 60
X
3456 = 6x°
S.X=4+/576 =24cm v answer
@)
[6]
1 A
3
________ A ' D total area = 2(x+8)(3)+2(4—32j(4)+(
4 X 4 X
29
432 432 +6
X X
A 4
B : c T
° v

A

X+8

v

432
X

)(Xi



3 3!
Al :
" D X total area = 2(4) [@+6j+(x) [ﬂ“")
X X X
432 432
________ i | | —+6
4 X 4 X
B iC
3 3
< X+8 >
N 3 3 f:D 432 432
R X T total area =4(4)(3)+2(x)(3)+(—j(x)+2[—j(4
X X
432
X
4 4
B ic
3 3!

I 19. The speed that keeps a journey's cost as low as possible
Official DBE marking guideline - November 2021 - Q11 - 7 marks

QUESTION/VRAAG 11

11 Time = @ v Q
X X
Cost = (water cost per hour x time) + (kms x R/km)
cx)=16x| 22|+ 20[ 12+ -2 v16x| 20
X 4000 X
/20[1,2+L
30 4000
X
CX)=—+24+— vC 32 X
X)=—+24+—
X 200 (%) < 200
32 1
32 1 V(X)) =—Z+—
c%m=——7+aﬁ=0 0 x2 200
X v C'(x)=0
x* =6400
x=80km/h v answer (A)
()
[7]




I 20. The shortest distance from a point to a parabola
Official DBE marking guideline - November 2022 - Q9 - 8 marks

QUESTIONY9/VRAAG 9

9.1 Any pointonf : (x : x2) \/(x ; xz)
distance = /(x —10) + (x* — 2)° v’ substitution
=X* —20x +100+ x* —4x* + 4 v simplification
= \/X4 —3x% - 20x+104 v answer

For min distance
9 (x* ~3x® —20x+104)=0

dx
4x° —6x—-20=0 v 4x® —6x—-20
(x—2)(4x* +8x+10) =0 v derivative = 0

A =8°—4(4)(10)=-96 ..no roots

SX=2 vx=2

d =4/2*—3(2)* - 20(2) +104 = 24/17 =8,25 vanswer (A) (8)

(x; x*)A
9.2 _ 2 _
M, = Yo=Y X -2 v m,,
X,—% x-10

. _ x-10 x—10

. tang__m tangz_m

fI(X)ZZX ‘/ f/(X)ZZX

x-10
S2X=— v i
N equating

—2x* +4x=x-10

2x*=3x-10=0 v standard form

X=2 vxX=2

y=(2)"=4

<. AB = /(210 + (4 —2)° v substitute into distance
=2\17=8,25 v'answer (A) (8)
[8]




I 21. Show the area is 6x squared minus 3x to the fourth, then maximise it
Official DBE marking guideline - May/June 2024 - Q10 - 8 marks

QUESTION 10/VRAAG 10 M

N 2 P
101 | NE_2_x* s NE_2_x
EF 3 b EF 3 b
2 2
3x —ébz /.'.b:?’i
b= ?
2
EH =4-2x2 v EH =4-2x?
2 3%2
Area EFGH = (4-2x°)| — 32
2 v (4-2x%) =
A(x) = 6x° —3x*
4)
OR/OF OR/OF
3
In ADMP: tanP = E
In AHGP: tanP = G—‘;'
X
GH 3 v @i
¥ 2 <
2
b= L
o 5
_AN_ 2
EH =4-2x i \/EH=4—2X2
_ 2| 3X 2
Area EFGH = (4-2x )(7 \/(4_2)(2)(3%]
— Ay2 _ayh
A(x) = 6x° —3x (4)
102 | A(X) = 6x% —3x*
A’(x)=12x-12x* =0 v12x-12x° =0
— 2 —
. 0 12X(1_ Xl) 0 1 v values of x
S X#0 or x=-1or z(— . v’ correct substitution
. max area: A(1) = 6(1)° —3(1)" = 3 cm? v’ answer
4)
[8]




Official DBE marking guideline

QUESTION/VRAAG 10

Q10

I 22. A cyclist's speed, given as arate of change

- November 2024 - - 8 marks

10.1 —6t+18=0 v =0
18 = 6t
3=t v value of t
s/(3) =—3(3)* +18(3) = 27 v’ answer
3)
10.2 —~3t?+18t =0
-3t(t-6)=0 v factors
t=0 ort=6 v values
s(t) = at® +bt?
s/ (t) = 3at® + 2bt
3a=-3 and 2b =18
a=-1 b=9 vaand b
s(t) = —1t° +9t°
s(6) =—(6)° +9(6)* v substitution
s(6) =108 v’ answer
5)

[8]
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