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QUESTION 8/VRAAG 8

8.1 |y=-10 v’ answer (1)
8.2 f(x):x3+4x2—7x—10 L,
substitution of x =2
f(2)=2° +4(2)° -7(2)-10=0
8.3 f(x)=(x=2)(x* +6x+5) v (x—2)
f(x) = (x=2)(x+3)(x+1) v (x+5)
v (x+1) 3)
8.4 (-34:208) y
ot a 5 i v x-‘intercepts
v y-intercept
v’ sketching the graph
with turning points in
? 2" and 4™ quadrant
(077 12,6)
3)
85.1 | xe(-3,4;0,7) vv' xe(-3,4;0,7)
OR/OF )
-3,4<x<0,7
8.5.2
flx)=x" +4x> =7x-10
/ — 3 2 8 _
f//(x) X" +8x-7 \/f//(x):6x+8
f"(x)=6x+8=0
_ St _ ~133 v’ answer )
6
OR/OF OR/OF
-3,4+0,7
=-135=-135 v substitution
v’ answer )
853 | x<-34 or —-1,33<x<0,7 vV x<-34(A)
OR/OF vv -1,33<x<0,7
xe(—oo;-3,41U[-1,33;0,7] (A 0,7)
3)
[16]
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QUESTION 9/VRAAG 9

9.1 | Perimeter of the square = 12 —6x v12-6x
Side length of square = 12;6)6 = 6 —23x =3 —%x v answer Q)
2 2
92 V- 6—3x (4)(,') v 6—3x (4X)
2 2
[ 36 —36x + 9x? (4x)
4

=36x — 36x* + 9x°
V(x)=36x—-36x> +9x°
V/(x)=36-T72x+27x"
36-72x+27x> =0
9x* —24x +12=0
3x* —8x +4=0
Bx-2)(x-2)=0

x=— or x=2
3
2 3
r[2]=36 2 )-3¢[ 2] +9[ 2
3 3 3 3
:%m3 =10,67m’

4
v 36x — 36x° + 9x°

2
/[36 —36x + 9x ]

vy’
vV =0

v’ values

v  answer (7

[9]
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QUESTION 8/VRAAG 8

8.1 £/ (x)=mx* +nx+k

f/(x):—?axz +2x+1
on=2
k=1

OR/OF
k=1
1 1
O=m+n+1 and —m——n+1=0
9 3

m+n=-—1 (1)
m—3n=-9 (2)

(1) -2
4n=38
son=2
m+2=-1
Som=-3

v’ substitution of (—%;Oj

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

OR/OF
V=1

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

vidn =38
vn=2

vm=-13 (6)

8.2.1 f(x):—x3+x2+x+2

1 49
——|=—=1,81
5)-3
T.P[—l;ﬁj
3727

f(1)=3
T.P(1;3)

v’ x-coordinates of the TP

\/T.P[—l ; ﬁj
327

v T.P(1;3) 3)
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8.2.2 fx)=—x>+x"+x+2
x> +x*+x+2=0
(x—2)(—x2 —x—1)=0
x =2 or no solution

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

v shape: neg cubic

()
8.3.1 L
g=—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
—6a=-2
a:% v’ answer (1)
832 | <2 units 2
3 3
v b<ﬂ )
3
[17]
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QUESTIONY9/VRAAG 9

9.1 Any point on f : (x;xz) /(x;xz)

distance = \/(x —10)* + (x> =2)°

= Jx2 Z20x+100+x* —4x* +4

—Jx* —3x% —20x+104
For min distance

4 (* 3x* ~20x+104)=0
dx

4x’ —6x—-20=0
(x=2)(4x> +8x+10)=0

A =8 —4(4)(10)=-96 ..no roots
Sx=2

v’ substitution

v’ simplification

v’ answer

v 4x® —6x-20
v’ derivative =0

L AB=(2-10)* +(4-2)

=217 =8,25

vx=2
d =1/2*—3(2)> —=20(2) +104 = 24/17 =8,25 vanswer (A) ®)
(x;x7)A
9.2 - 2 _
myp = L2 2 vom,g
x,—x,  x—10
: __x=10 x—10
..I’}’lmng——xz_2 /mtang:_m
f'(x)=2x v f(x)=2x
x—10
S 2x=— R v equating
2x’ +4x=x-10
2x’ =3x-10=0 v standard form
x=2 vx=2
y=(2)=4

v'substitute into distance

v'answer (A) (8)

[8]
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QUESTION/VRAAG 9

9.1 F(x)=(x+1)(x-3) v ) =(x+1)(x-3)
~3=(0+7)(0-3) v subs (0 ; -3)
1=¢>
t=+l1 vt
st=1
fl)=(x+1) (x~3) v )= +1) (x-3)
f(x)z(x2 +2x+lXx—3) v expansion
f(x)=x>—x>=5x-3 (5)
9.2 f/(x):3x2—2x—5 v f/(x):3x2—2x—5
0=3x>-2x-5 V=0
0=(x+1)3x-5) v factors
x=-1or x:é v x-value (x > 0)
5 256 .
N[E ’ _2_7j - (167:79.48) v yvalue (&) (3)
9.3.1 x<3; x#-1 v x<3
vix#-1 (2)
OR/OF OR/OF
x<-1 or —1<x<3 vix<-1
vV-l<x<3 2)
OR/OF OR/OF
(—oo;—=1)or(—1;3) vV (-o0;-1)
vi(=1:3) 2)
3.2 v -1
? x<-1 or x>§ OR/OF x<-1 or xZé x<5
3 3 v x>§ (2)
OR/OF OR/OF
5 5 Vi (—0;-1)
(—oo;—1) or | =;0| OR/OF (—o0;—1] or|=; 5
3 3 \/[—;ooj )
3
9.3.3 f"(x)>0
6x-2>0 ANSWER ONLY: d 16x‘2
. (l;wj FULL MARKS 3
3 3 .
\/x>§ 3)
OSR/OF OR/OF
THED v’ substitution
3 - I
2 3 v =
3
1 1 i
x>§ or E,oo \/x>§ 3)
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9.4 Distance =x° —x*> —5x—3 —(3x2 —2x—5)
=x’ —4x* =3x+2 vox? —4x? =3x+2
dDistance ) - dDistance _ 347 — 8y -3
——=3x"-8x-3 d
dx X
0=3x>-8x-3
v
0=(3x+1)x-3) factors
=3 or x:_% v x-values
Max distance
1Y 1\ 1

=l—=| -4 -—=] -3[—-——[+2 1

(-3) 5] 4-3)

68 3
=—=252

27 v’ answer

(6)
[23]
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QUESTION/VRAAG 10

10.1 | a(x)=ax® + bx?
/
B (x) = 3ax?® + 2bx v R (x)
h(4)=0
/ / =
484 +8b=0 /h(‘” 0
6Cl+b=0 ...(1) 48a+8b:() or 6a+b=0
2514) :1361 32 Y ) =32
a+16b=
/ = =
Ag+bh=2 Q) 64a+16b=32 or da+b=2
(H)-2):6a+b=0
4a+b=2
2a=-2
a=-1
4(— 1) + b = 2 (5)
b=6
10.2 h(x)=—-x + 6x°
—x’ +6x> =0 V-_x'+6x°=0
v
¥ (=x+6)=0 factors
x=0 or x=6
S A(6;0) v A(6;0)
3)
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 ()
10.3.2 | x>2 V2
v’ notation )
OR/OF OR/OF
xe(2; o) V2
v notation (2)
104 | fx)=h(x=1)=—(x—1)* +6(x—1) v k<32
f(0)=7 v’ new y-intercept = 7
3)
[15]
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QUESTION/VRAAG 11

11
Time = —
X

X

o) =16x| 22 |420(124+—F
4000

C(x):2+24+i

Cost = (water cost per hour x time) + (kms X R/km)

v 20

X

v 1,6 (Ej
x

v 20[1,2+—
4000

/C(x)=£+24+i

x 200 x 200
32 1
32 vO(x)=—2 4 —
C/(x)=“—3~+5%6==0 (=2 200
x v C'(x)=0
x> =6400
x=80km/h v answer (A)
(7
[7]
QUESTION/VRAAG 12
12.1.1 No, because P(A and B) #0 v’ answer and reason
1)
12.1.2(a) | P(Aand B)=0,3 P(only B)=0,2
P(A and B)= P(A)x P(B) v'P(Aand B)=P(A)xP(B)
03="P(A)x0,5 V0.5
P(A)=0,6 v P(A)=0,6
v'answer
Plonly A)=0,3
12.1.2(b)
A B
0,2
P(not A or not B)=0,2+0,2+0,3=0,7 ¥'method
v'answer ()
OR/OF OR/OF
P(not A or not B) =1-P(Aand B)=1-0,3=0,7 | ¥'method
v'answer
(2)
OR/OF OR/OF
/ A — b Al / / /
P(A or B) = P(A)) + P(B') - P(A and B)) v method
=04+05-0,2=0,7
v'answer ()
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822 | g =(x+3)(x -1 |
. 1
1 v v ) x2
g(x)=x+2x%*-3 o 2x
1 1
g/ (x)=1+x? V1 vx:?
“4)
[12]
QUESTION/VRAAG 9
9.1 £/ (x)=6x"+6x—12 v 6x’ +6x—12
6x° +6x—12=0 V=0
x*+x-2=0 vt
(x+2)(x—1)=0 aciog
x_= 2_02 o x_: ! 7 v’ x -values
- or y—- v’y -values
. A(-2;20) and B(1 ; -7)
(5)
9.2 7 (x)=12x+6 v12x+6
12x+6>0 v 1 (x)>0
12x > -6
! 1
X > _E vVix>——
OR/OF G)
-2+1 1 OR/OF
X = = —— 1
2 2 Vix=——
xX>—— 1
VVix>——
3)
93 | f'@2)=24 v Q2
Equation of the tangent: y —4 = 24(x —2) v 24
y =24x—44 v’ equation
3)
[11]
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QUESTION/VRAAG 10
10.1
vx=-landx=2
v TP atx=-1
1 v TPatx=1
v’ shape
4
10.2.1
(0]
Area of segment = iArea of big circle
1 T (x—x7) 1
4 vv —x(x—-x%)°
4
A B
O
Area triangle ABO counted .
— (v 2V
=AreaA:%(x—x2)2 /AreaA—z(x »?)
Area of shaded region v subtract areas
=—r(x—x 2—l(x—xz)2
-2 )2 v’ common factor
=)
)
= (”T_zj(xz —2x7 + x4)
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10.2.2

Area of shaded region

- (7;;2)()64 —2x° +x2)

a4 = (7[—_2)(4x3 —6x +2x)
dx 4
4x’ —6x> +2x=0
x(2x* =3x+1)=0
x2x—-1)(x-1)=0

1

v (ﬁT_zj (4x3 —6x7 + 2x)

v’ factors

1
x#0 or x=— or x=#l1 vV x=0;x=1;x=—
2 2
1
5 “4)
[13]
QUESTION/VRAAG 11
1.1 P(A)=1—_P(notA) = 0,6 v 0,6
P(A and B) = P(A) x P(B) v P(A and B) = P(A) x P(B)
=0,6 x0,3
= i
B 3 ?8 v answer (A)
- 3)
11.2.1
SRR PREIDS
150 150
(1)
1122 m=1-0,7=03 v 0,3 (A)
1)
11.2.3 0,24+0,14+0,02+0,12+0,1+2b=10,7 v addition
2b=0,08 v simplification
b=0,04 Y 5=004
0,04x150 = 6 6
“4)
11.3.1 9 x9x8=648 v9 v9x8
(2)
11.3.2 2x8x4=064 vVV2x8x4
2x8x5=80 V2 x8x5
Total number = 64 + 80 = 144 V144 (A)
“4)
[15]
TOTAL/TOTAAL: 150
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QUESTION/VRAAG 8
8.1 —-l<x<?2 v'v answer
(2)
8.2 =142
= B v method
. Answer Only:
(2)
8.3 1
From the graph x > 5 Answer Only: V'V answer )
Full Marks
8.4 g(x):wc3 +bx* +cx
/ 2
g/ (x)=3ax® +2bx +c=—6x +6x+12 v g (x)=3ax’ +2bx+c
3a=-06. 2b=6 c=12 4
a=-2 b=3 a=-2
vVb=3
L3 2
g(¥)=2x"+3x" +12x v g(x)=-2x> +3x% +12x
“4)
8.5 (1 1 (1 v i _!
g/l =|=—6=| +6/=|+12 max gradient at x = —
2 2 2 2
m= % or 13,5 vanswer
3 2
y=-2 1 +3 1 +12 1
2 2 2
y :g or 6,5 vy value
y=y =mlx—x) o
y—6,5=13,5(x—0,5) v'substitution
y=13,5x-0,25 v'answer
(%)
[15]
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QUESTION/VRAAG 9

9.1 Total surface area = 20w+ 2wh +2¢0h v 20w+ 2wh+20h
but: ¢ =3w v (=3w
Total surface area= 6w?> + 2wh + 6wh
C =15(6w? )+ 6(2wh + 6wh) v 15(6w?)
= 15(6w* )+ 6(8wh) v 6(2wh+6wh)
=90w” +48wh
“4)
9.2 5=3w’h
3W2 3W

C =90w* +48wh
C(w)=90w* + 48‘4{ > - j
3w

=90w* + 80w
C'(w)=180w—80w™
180w —80w=> =0

v’ substitution

v C(w)=90w* +80w™
v’ derivative
v equating derivative to zero

180w’ —80=0
. 80
wo=—
180
[ 80
w = 3
180
w=0,76 v  value of w
(6)
[10]
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7.4 ) ) 12
Substitute (2 ; b)) in y=x+—
X
b=2+ 12
2
b=8 v value of b
dy
M ngent = a
d__ 12 vy _ 12
dx x’ dx x’
12
mtangent = 1_? = _2
1 v'gradient of perpendicular
pem o line

Equation of perpendicular line:
V= =m(x—x1) OR y=mx+c

1 1
—-8=—(x-2 8=—(2)+c
y-8=1(2) 'e)
= lx +7 c="7
-
)= lx v v’ equation 4)
2
[14]
QUESTION/VRAAG 8
8.1 36cm v'answer (1)
8.2 S t=6 (—212 + 3t — 6) have no real roots
Insect reaches the floor only once. V¥ only once 3)

8.3 h(t) = =2t +15t> — 24t + 36
h'(t)=—6t" +30t —24
—6t>+30t-24=0
t*=5t+4=0
(t—-4(-1)=0

t=4 or t=1

h=-2(4)° +15(4)* —24(4)+36 =52 cm

Only ¢ =4 because maximum value required

v’ expansion

v —6t*+30t—24=0

v'both values

v answer (€))

[8]
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QUESTION/VRAAG 9
91 | £lx)=9x2 v (x)=9x7
3x> =9x?
3x° —9x? =0
3x2(x=3)=0 vV x=0
x=0 or x=3 vx=3 (3)
9.2.1 | For f and 1’ v answer (D)

9.2.2 | The point (0 ; 0) is :
A point of inflection of f
A turning point of f’

v f inflection
point

v ' : turning point (2)

9.3 £ (x)=18x
Distance= f (1)~ 1/ (1)

v 7 (x)=18x

=18(1) - 9(1)° v/substitution
=9 v answer (3)
94 | 352 _9x2 <0 v 3x’—9x% <0
3x%(x—3)<0 v factors
but 3x° >0
|y
Sox=3<0 v x< 3
Sx<3,x#0 v x£0 4)
[13]
QUESTION/VRAAG 10
P(same day) = 4 or 1 or 0,25 or 25% ¥4 numerator
10.1 Y16 4 ’ ° v'16 denominator ()
. 3x2 3 vV3vix2
10.2 P(2 consecutive days) = T = § v answer 3)
[5]
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121 | y=4x®+2x7 v o42x7!
dy _
&=12x2 —2x7? v 192
v —2x7?
3)
1
1 3 6
=4x3 +9x° v 4xs v OX
dy 4 -2 e R
-3 3 454x° 3
X
(4)
7.3 Point of contact: (1;5)
y—y, =m(x—x,) or y=2x+c v substitution of (1 ; 5)
y-5=2(x-1) 5=2+cC
c=3
y=2x+3 y=2x+3 v answer
3)
[14]

QUESTION/VRAAG 8

8.1
h(x)=—2(x+§)(x—1)(x+3) \//—2(x+g)(x—1)(x+3)
h(x)=—(2x+ 3)(x2 L Ox— 3) v'correct simplification -
h(x)=-2x*-7x*+9
OR/OF
OR/OF
h(x) =—(2x+3)(x —1)(x +3) VvV —(2x+3)(x—1)(x+3)
h(x): —(2X+3)(x2 + 2x—3) v’ correct simplification -
h(x)=-2x3-7x*+9
8.2 h'(x) = -6x* —14x P o
—6x2 —14x =0 # lergt derivative
—2x(3x+7)=0
;
X=0or x=—2 v both answers
©)
8.3 7 v'v answer
X<——or x>0 9
3 )
OR/OF OR/OF
XE[—Oo;—%jU(O;OO) v'v answer
)
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8.4 y=4x+7 vV oy=4x+7
-6x*-14x=4 v h'(x)=4
0=6x*+14x+4
v
0=3x% 4+ 7x42 standard form
0=(3x+1)x+2)
vt or xo2 v both answers
3 4)
[12]
QUESTION/VRAAG 9
9.1 Volume of Sphere
4 3 20487
- §;z(8) o =— or =2144,66 v answer
)

9.2 r’+x*>=8° (Pythagoras)

v’ substitution or reason
Pythagoras

r’ =64-x°
)
9.3 1
Vcone :gﬂrzh
1 v h=8+x

=§;z(64— x2)8+x)

:1(512+64x—8x2 —x3)
3
dv 64r 167 3« 2

dx 3 3 3
0=64—16x—3x>
0=(8-3x)(x+8)

X= § X# -8
3
1 (512)(32)
ol =22
Veore 31 9 A3
Vsphere 20487
3
_8 o3
27

v %Jr(64—x2X8+ X)
v’ expansion

s4V 64z 167 37rX2

dx 3 3 3

3

v’ volume of the cone

v — or0,3

(7)
[9]
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QUESTION/VRAAG 9

S g(x) = (x+5)(x—x)? v (x+5)

20 =5(x,)?

X, =4

X, =2 v'repeated root

g(x) = (x+5)(x—2)? VX3 =2

X)=(X+5)(x* —4x+4

90 = (x+9)( ) v 9(0) = (¢+5)(x" - dx+4)

g(x)=x"+x"-16x+20 (4)
9.1.2 g(x):x3+xz—16X+20 7 darivati

0'(x) = 3x* 1 2x 16 derivative

3x* +2x-16=0 v'equating to zero

(3x+8)(x-=2)=0 v'factors

X = -8 or x=2

3
-8 1372
R(?;Wj or R(-2,67;50,81) v'co-ordinates of R
v’ co-ordinates of P

P(2;0) (5)
9.13 | g"(x)=6x+2 v g"(x)=6x+2

g”"(0)=2 v g"(0)=2

~.concave up v‘conclusion (3)

OR/OF OR/OF

9"(x)=6x+2 v g"(X) =6X+2

X= 3 is the point of inflection 3

v'conclusion

.. concave up (3)
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9.2
y v'y —intercept of a cubic
graph

27

v point of inflection and
stationary point, x =3

v’ concave up for x <3and
concave down for x >3

3)

[15]
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QUESTION/VRAAG 10
A
D
H \
| C
B F G
10.1 AH 3
HG 2 v’ answer (1)
10.2 | Area of a parallelogram = base x L height
3 2 2
Area =—=(5-1).=t vt
5( ) c 5
. v36-1)
Area=—(5-1)t
25
6., 6 6., 6
Alt)=——t"+—t vV At)=——t°+—=t
)=-2t"+2 0)=-25t"+3
A)=-12¢48
25 5
12,6, 128
o5 ' g 25 5
12t -30=0
30 5
t=—or—
12 2 v'answer
(5)
[6]
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QUESTION/VRAAG 9

9.1 f(x) = (x+2)x—-1)x—4) Vv )=+ 21 x-4)
= (¥’ +x—2)(x—4)
=X +x"—2x—4x" —4x+8 d etpanszon
=x"—3x"—6x+8 v X =3x"—6x+8
b=-3; c= ; = @
=-3; ¢c=-6; d=8
9.2 f(x)=x"-3x"—6x+8
/ —
f(X)—O v f‘/(x):O
3x*—6x-6=0
¥’ =2x-2=0 v 3x’—6x—6
‘e —b+b* —4ac
B 2a
2+(2) -401)-2)
= 2(1) v’ substitution into correct
formula
_2+412
2
x=-0,73
v x=-0,73 4)
9.3 f(x)=x"-3x"—6x+8
D=1 =31 ~6(-1)+8 or f(-1)=(1)-2)-5)
=10 =10 v f(=1)=10
f1(=1)=3(-1) ~6(~1)-6
-3 v (=1)=3
_ v substitution
y=10=3x+1) v y=3x+13 )
y=3x+13
94 | f'(x)=6x-6 v '(x)=6x-6
Y
f//
X v'x- intercept
(1,0) v'y- intercept
(0;-6) (3)
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9.5 f concave upwards
(x)>0 NOTE- v 1(x)>0
6x—6>0 Answer only 2 /2
1 vix>1 (2)
[17]
QUESTION/VRAAG 10
flx)=-3x" +x
-9x*> +1=0
* v _9x*+1=0
x=1 or x=-1 ! !
= — = —— \/ X=— or = —
i 3 3 3
M aximum offwillbeatxZE /Maximumatx=%
3
1 1 1
3 3 3
1y 2
2 v f[_J ==
=— 3) 9
9
Maximum of f(x)+ ¢ willalso beat x = %
1 8
—|l+g=—
fﬂJ =5
2,428 Zig=>
9 9 9 ) 9
_6 vq=7
q 9 3
_2
3
For f (x)+ ¢ to have a maximum of §‘[he value of ¢
2
has to be 5 . [6]
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QUESTION/VRAAG 8

8.1 | C(0;12) v C(0;12) 1)
8.2 ~x®+13x+12=0 v f(x)=0
x> -13x-12=0 v (x+1)
(x+1)(x2—x—12):0 v (x2—x-12)
(x+1)x—4)x+3)=0
A(-3;0) v x=-3o0r4
B(4:0) v" clearly indicating A and B
()
8.3 | f'(x)=-3x*+13 v f/(x)=-3x*+13
f(x)=-6x v £7(x)=—6x
~0x=0 v’ equating to zero
x=0

For f(x), point of inflection will be at (0 ; 12).
Vir f(x), sal buigpunt wees by (0 ; 12)

For g(x), point of inflection will be at (0 ; -12).
Vir g(x), sal buigpunt wees by (0 ; -12).

OR/OF

v (0;-12) (4)

OF/OR

v g'(x)=3x*-13

g
v q(x)=
g ”(X — 6x ’ g (X) 6X
equating to zero
6x=0
x=0
(0:-12) v (0;-12) @)
OR/OF OR/OF
f/(x)=—-3x* +13 v f/(x)=-3x*+13
TP's where
-3x*+13=0 v —3x*+13=0
x? = 13
3
3
— 14208 v’ x-values of TPs

~2,08+2,08

x-value of point of inflection: 0

For f(x), point of inflection will be at (0 ; 12).
Vir f(x), sal buigpunt wees by (0 ; 12)

For g(x), point of inflection will be at (0 ; -12).
Vir g(x), sal buigpunt wees by (0 ; -12).

v (0;-12) (4)
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8.4

f/(x)=-3x*+13

~3x*+13=-14
—3x* =-27
x* =9

v’ equating derivative to — 14
v simplification

v'v answers 4)
[14]
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QUESTION/VRAAG 9

9.1.1 [AC= t-30 v
9.1.2 | 302 = (t-30) + p? [Pythagoras]
p? =900 —(t —30)*

p° =900—(t2 —60t+9oo)

p? =900 —t2 + 60t — 900

answer (1)

v p?=900-(t-30)

v (t? - 60t + 900)

p? =60t —t’ v p?=60t—t* 3)
92 V(t):lﬂ r’t
3
1 D,
= 57r(60t —tz)t v’ substitution
=207t? —172"[3
3 1)
93 V(t)=207t? —%ntB
. v
V'(t)=407t - 7t? %
v —rt?
A0zt—7t* =0
t(407 —tz)=0
t=0 OR t=40cm v" answer with selection (3)
N/A
9.4 | Volume of cone/keél
1
2

= 20(r )(40) §E(40)3

=10666,677r or 33510,33211
v volume of cone

Volume of sphere/sfeer

:ﬂﬂr3
3

= %:(30)3

=360007r or 113097,3355 v’ volume of sphere

10666,677
e , 10666,677
=0,296296 300007
~ 29,63% v % cut out (4)

[12]
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QUESTION/VRAAG 9

9.1 f(x) = (x+2)x—-1)x—4) Vv )=+ 21 x-4)
= (¥’ +x—2)(x—4)
=X +x"—2x—4x" —4x+8 d etpanszon
=x"—3x"—6x+8 v X =3x"—6x+8
b=-3; c= ; = @
=-3; ¢c=-6; d=8
9.2 f(x)=x"-3x"—6x+8
/ —
f(X)—O v f‘/(x):O
3x*—6x-6=0
¥’ =2x-2=0 v 3x’—6x—6
‘e —b+b* —4ac
B 2a
2+(2) -401)-2)
= 2(1) v’ substitution into correct
formula
_2+412
2
x=-0,73
v x=-0,73 4)
9.3 f(x)=x"-3x"—6x+8
D=1 =31 ~6(-1)+8 or f(-1)=(1)-2)-5)
=10 =10 v f(=1)=10
f1(=1)=3(-1) ~6(~1)-6
-3 v (=1)=3
_ v substitution
y=10=3x+1) v y=3x+13 )
y=3x+13
94 | f'(x)=6x-6 v '(x)=6x-6
Y
f//
X v'x- intercept
(1,0) v'y- intercept
(0;-6) (3)
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9.5 f concave upwards
(x)>0 NOTE- v 1(x)>0
6x—6>0 Answer only 2 /2
1 vix>1 (2)
[17]
QUESTION/VRAAG 10
flx)=-3x" +x
-9x*> +1=0
* v _9x*+1=0
x=1 or x=-1 ! !
= — = —— \/ X=— or = —
i 3 3 3
M aximum offwillbeatxZE /Maximumatx=%
3
1 1 1
3 3 3
1y 2
2 v f[_J ==
=— 3) 9
9
Maximum of f(x)+ ¢ willalso beat x = %
1 8
—|l+g=—
fﬂJ =5
2,428 Zig=>
9 9 9 ) 9
_6 vq=7
q 9 3
_2
3
For f (x)+ ¢ to have a maximum of §‘[he value of ¢
2
has to be 5 . [6]
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QUESTION/VRAAG 8

8.1 f(x)= x> —6x* +9x v x®—6x% +9x
f/(x)=3x2-12x+9 v 3x% —12x+9
I v 6x-12
f/(x)=6x-12=0 v 6x-12=0
X=2
f(0)=6(0)-12
=-12 [x)< | f(x)>0
f/(3)=6(3)-12 2| v explanation
Point of inflection at x =2 ()
8.2 ‘
y
1:4)
, X
0;0) 3:0) v'shape
v (0;0)
v (3;0)as TP
v(1;4)
(4)
8.3 | f concave up for x > 2
y =—f(x) will be concave down for x > 2 VVix>2 @
8.4.1 (3; 7) v 3
v 2
8.4.2 | Do not agree with Claire as her statement is incorrect. v'no
Between x = 1 and x = 3 the graph of f is decreasing.
Therefore at x = 2 the gradient will have a negative value.
v'justification
Stem nie saam met Claire nie, want haar stelling in verkeerd.
Die grafiek van f is dalend/afnemend tussen x =1 en x = 3.
By x =2 moet die gradiént dus 'n negatiewe waarde hé.
OR/OF
f/(2)=3(2)* -12(2) +9
=-3
#1 )
[15]
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QUESTION/VRAAG 9
y=x"+2
P(x;x2+2)
B(0;3)
PB? = (x - O) +(x? +2-3f v (x—0) +(x* +2-3f
=x>+x'—2x* +1
=x'—x*+1 v xt—x?+1
PB will be a minimum if PB?is a minimum
2
i—)d ZB =4x° - 2x v 4x° - 2x
X
3 _ 2
4x3 —2x=0 v d!PB ):0
x(2x2—1)=0 dx
x=0 or x2:1
2
L
\/E v x:i
V2
4 2
1 1
PBZ=| — | —| —| +1 4 2
(\/5) (\/5] 4 pgzz(i) _(LJ +1
11 V2 ) W2
==_=11
4 2
_3
4
PB = ﬁzom v' answer
2
OR/OF OR/OF
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=l—£+1
4 2
_3
4
PB = §:0,87

OR/OF
P(k;k2 + 2) and B(0; 3)

BP L tangent passing through y = x* + 2 at P.
m 2k

tangentatP —

1

Mg, =— —
BP 2k
. 1
Equation of BP: y =(— E)X +3

1

Y, =(— Ej(k)+3=z,5

—k?+2=25andsok =4/0,5 and P(JQ_S; 2,5)
BPz\/( 05-0) +(25-3) =\/§:£=0,87
4 2

Mathematics/P1/Wiskunde/V1 18 DBE/November 2017
NSC/NSS — Marking Guidelines/Nasienriglyne
Gradient of tangent to curve =2x v =2x
2
. L X°+2-3
Gradient of line joining B and the curve :—0
X —
x* -1 x? -1
= v =
X X
Shortest distance will be where tangent to curve is
perpendicular to the line joining P and the curve. 2 4 )
X —_
=—— X 2X
X 2X
2x(x2 —1): —X
2x°-2x=0 v 2x°-2x=0
x(2x2-1)=0
x=0 or x*= 1
2
1 1
X=— v X=—
2 V2

v’ answer

OR/OF

\/P(k;kz + 2)

=2k

tangent at P

v value of y at P

v'value of k

v’ answer

[7]
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83 | y=x*+bx’*+cx—4
/ 2
y'=3x% +2bx+c¢ vy '=3x"+2bx+c
I
y" = 6x+2b vy =6x+2b
At point of inflection:
I _
y —_6x+2b_—.0 vy =0
Substitute x = 2:
6(2)+2b=0 v subx = 2 into v = 0
ob = 12 subx=2into y" =
b=-6 v value of b
y=x*-6x*+cx—4
Substitute (2; 4):
4=2"-6(2) +c(2)-4 v substitute (2;4)
2c=24
c=12 v value of ¢
y=x-6x"+12x-4 @)
[16]
QUESTION/VRAAG 9
9.1 0;1) v’ answer
1)
9.2 f(x)=x"—x?—x+1
f(x) = x*(x=1)—(x-1) v (x-1)
f(x)=(x—1)(x2—1) v (x2_1)
f(x) = (x=1)x -1)x +1) v (x=1)x-1)(x+1)
f(x)=0
-1)x-1 1)=0
bothe-thxr)=0 v(-1,0)
x-intercepts: (-1; 0); (1; 0) v(1; 0)
OR (5)
f(X)=x>-x"—x+1 v (x=1)
f(x) = (x=1)(x* -1) v (x?-1)
f(x)=(x-1)x-1)x+1) v (x=1)x-1)x+1)
f(x)=0
(x-1)x-1)x+1)=0 (-1:0)
x-intercepts:  (=1; 0); (1; 0) v(1: 'O)
5
OR (5)
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f(x)=x*—x*—x+1

v
f(x):(x+1)(x2—2x+1) (X:l)
f . . . v (x —2x+1)
() = (x+1fx~1)x-1) v (x=1)x=1)fx+1)
f(x)=0
(x-1)x-1Yx+1)=0 v'(-1;0)
x-intercepts:  (~1; 0); (1; 0) v'(1;0)
(5)
9.3 f(x)=x3—x2—x+1
/ _ 2
/(x)= 3¢ ~2x-1 7 H)=3x" 21
f/(x)=0 7 1(x)=0
Bx+1(x-1)=0 v'factorisation
x——l or x=1
3 B v'x value
32 0 v'x value
_E y= \/y :%
1 32
( 3 27) ( ) ©
94
) (0:1)
v'y—and x—intercepts
(-1;0) 0 (1;0) v'shape
v'turning points
@)
95 f(x) <0
1
—1<X<l 4 X>——
3 3
v x<l1
OR/OF (2)
1 1
p_ W 'l v (-=
(5D 5
v 1)
(2)
[17]
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QUESTION/VRAAG 10

DBE/2017

1
10.1 | 60=2b+2r +%(27zr) /60:2b+2r+5(27zr)
2b=60-2r —ar
1
b:30—r—%7zr ~/b=30—r—§7zr
)
10.2 | Area = area of rectangle + area of semicircle
A(r)=length x breadth + %(area of circle)
1
vi(2r)30—-r—=ar
=(2r)(30—r—%7zr)+%(7zr2) ( )( 2 j
1 v (ar?)
:60r—2r2—7z'r2+§7zr2 2
2 1 5, 1
=60r—-2r°—=nar v 60r —2r% — = ar?
2 2
1 )2
=60r—(2+—7rjr
2
For a maximum,
"(r) =
A(r)—O ‘/A/(r):O
60—2(2+£7zjr =0 1
2 v 60—2(2+57rjr
60—(4+7)r =0
60
r =
4+r
=8,40m v'answer
(6)
[8]
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QUESTION/VRAAG 8
Penalise candidates a maximum of one mark (overall) for notation error in 8.1 and 8.2

8.1 £(x) = lim f(x+h)-f(x)
h—0 h
S——?® S
Notation formula Formula can be implied
8.2 e If function and derivative is mixed but splitting of fractions is evident max ¥
o If they start with differentiation — breakdown 0/4
8.3 y" =0 can be implied

QUESTION/VRAAG 9

9.2

No working is shown(calculator used)
e If the cubic becomes a quadratic 2/5
o If three brackets 5/5

9.3

f/(x)=0 cannot be implied
f/(x)=3x* —2x-1

- _(__ZJ BE CAREFUL  1/6 for derivative

2(3)

9.4

If dots only indicated on the graph 1/3 — x and y-intercepts

9.5

Only CA from a cubic graph
Each answer gets evaluated independently

QUESTION/VRAAG 10

10.2

Derivative equal to zero is an independent mark
A’(r) = 0 can be implied if working is correct

QUESTION/VRAAG 11
If percentages are used — penalize once per question

111

Answer only 2/2
2 or 0 marks

11.3.2 | Do not penalize rounding

11.3.3 | Do not penalize rounding
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7.3 h(x)=ax*, x>0
W' x=ay® y>0
_ X _ X
Y f =
n(8)= |2 v 8
a a
h/(x):Zax
/
' (4)=2a(4) v H(4)=8a
=8a
8
\/:=8a \/\/§:8a
a a
64(12:§
a
a3:l ‘/a3:l
2 8
a:l \/a:l
) 2
(6)
[14]
QUESTION/VRAAG 8
8.1 | fl(x)=0
2 _10x+4=
6x2 0x+4 24 v’ derivative
3x7 =5x+2=0 v derivative =0
(Bx-2)x-1)=0 v factors
2
¥ = 3 or x=1 v’ x-values
2 (2) . (2 A
=2l 2| -5 2| +4 = =2(1) -5(1)° +4(1
e IR T EI OBl
VTS
y=% or y=l y-values
2 28
Turning points are [—;—j and (1;1)
327 (5)
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82 | 2x’ —5x’ +4x=0
2x° —5x+4)=0
slox =s5x+4) v x(2x? —5x+4)=0
5+./25-4(2)4) -
x=0 or x= p ( Vx=0
_5%4-T7 ‘/Si\/—7
4 4
No real roots / Geen reéle wortels 3)
OR /OF
2% =5x> +4x=0
v 2 _ =
)c(2x2 —5x+4)=0 , x(2)(c) 5x+4) 0
x =
x=0 or b>—dac=25-4(2)4)
No real roots / Geen reéle wortels 3)
8.3 | f(x)=2x"—5x"+4x
x(2x2 —S5x+ 4): 0
v(0;0)
X v'turning points
4 v'shape
€)
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8.4 f(x)=2x" —5x* +4x
f/(x)=6x"-10x+4
[0 =12x-10 v 12x-10
£(x)>0 v (x>0
12x-10>0
x>— v’ answer
A3)
OR
. . . b
Point of inflection: X=——
3a
eo_9) L)
3(2) 3(2)
N
6 v x= >
5
The function is concave up for x > g since a>0 v [ (x)> 0
A3)
OR b
2 —+1
—+1 v oy=3__
Point of inflection: X= 37 2
5 5
X =— _ —
6 Vo=
. . 5 . ‘/ I 0
The function is concave up for x > g since a>0 1 (x)>
A3)
[14]
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QUESTION/VRAAG 9

9 Length of one side of thesquare /lengte van sy van vierkant sX
X 4
4
Length of the rectangle / lengte van die reghoek :
2A+x+>=6 65
4 s 4 24 —5x
Sy 5 or 2
6-—""
j—__4
2
_ 24-5x
i ()
2 B 4
Ao[X)] X 24 —5x
4 4 8
24-5
_x_z_i_24x—5x2 /%( s x)
16 32
_ 24x-3x°
32
Ao 2o 3x? .
32 sy
For mini / Vir mini laktte “2 ~ 0 i
or minimum area / Vir minimum opperviaktte — =
PP i ,2A-6x
dA _ 24—6x 32
dx 32
v x=
6x = 24 x=4
x=4 (7)
[7]
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QUESTION/VRAAG 10

DBE/Feb.—Mar./Feb.—Mrt. 2017

10.1.1 | P(S and T)=P(S)x P(T)
1 (1
< :(ijP(T) v'P(S and T)=P(S)xP(T)
2
vP(T)==
P(T):z (7) 3
3 )
10.1.2 | P(S or T)=P(S)+ P(T)-P(S and T)
_Klﬂzj_l
L6 (s
4) \3) 6
_3 3
=2 L3
4
2
10.2.1 | 5! v'5
=120 v' 5! or 120
2)
1022 53
=3125 V55 or 3125
)]
103 | n(E)=5!x2!x 2! v'5
51 %21 x 2! SIx21x 2t
P(E)= N Y 7!
2 el
=51 21
4
[11]
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9.1 f’(x):3x2+8x—3:0 v’ equating derivative to
zero
(3x-1)x+3)=0 v factors
ol o x—_3 v’ x —values
3 - ©)
92| f"(x)=6x+8 v 6x+8
6x+8<0 4
4 VVYX<——
X<—§ 3
3
OR 3)
1_3 1_3
x=3__ v3
2 2
_4
3
X<——
VY X< ——
~ ©)
< _
93| x<-3 or xz% = 13
OR/OF Y xz3 @)
v [-ooi-3]
1
[ 0, 3] i ‘:3’00} v ‘:5;00} (2)
94| f(0)=-18
d=-18 d-_18
v — _
f(x) = ax® +bx? +cx 18
(x) = ax” +bx"+cx v f'(x)=3ax® +2bx+c
f'(x)=3ax? + 2bx +c
f'(x)=3x*+8x-3
3a=3 2b=8 va=1
vb=4
a=1 b=4 c=-3 vc=-3
f(x)=x>+4x* -3x-18 ()
OR/OF
f'(x)=3x"+8x—3 .
By integration/Deur integrasie v f(x)=x*+4x" ~3x+d
f(x)=x®+4x*-3x+d
( ) vd=-18
£(0)=d =18 Vart
a=1 vb=4
b=4 vec=-3
c=-3 ()
[13]
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10.1 | M(t)=-t> + 3t% + 72t 3 Z
v -
M(3)=—(3F + 33 +72(3) M(3)=—(3)" + 3(3) + 72(3)
=216 v 216
2
216 molecules/molekules @)
10.2 | M(t)=—t>+3t? +72t
I+ _ a2
M () = —3t7 + 6t + 72 v M'(t)=-3t* +6t +72
M’ (2)=-3(2)* +6(2)+ 72 v M(2)
=172 v 72
©)
72 molecules per hour/molekules per uur
10.3 M(t)=—t* + 3t°+72t
/A
M(t) = —3t? + 6t + 72 y M ®
v =
M I (t) — O M (t) 0
—6t+6=0 v’ answer
t=1
Maximum rate of change of the number of molecules of the
drug in the bloodstream is after 1 hour./Maksimum tempo
van verandering van die getal molekules in die bloedstroom
isna 1 uur 3)
[8]
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QUESTION/VRAAG 8
8.1 y=12 v'answer (1)
8.2 12=(0-2)*(0—kK) v’ substituting (0;12)
v k=-3
k=-3
(x—2)*(x+3)=0
x=-3 v x=-3
OR/OF 3)
=0
(x=2)(x k) =0
(x —4x+4Xx k)=0
x® —kx? —4x? + 4kx + 4x -4k =0 v -4k

But — 4k is the y - intercept
Maar — 4Kk is die y-afsnit

—4k =12 v —4k =12 or k=-3
k=-3 )
X=—
x=-3 3)
8.3 f(x)=x>+3x* —4x* —12x + 4x +12
f(x)=x>—-x*-8x+12 v f(x)=x>—x"-8x+12
f'(x)=3x*-2x-8 v'derivative
2 —
3x° -2x-8=0 v'derivative equal to 0
3X+4)(x-2)=0
(3x+4)(x-2) \ v'factors or formula
X=—— 0or X=2 4
y="2 o 1852 or 1812
27 2t 500
C(—£;18,52j R
3
or 18,52 or 18E
27
(6)
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8.4 f"(x) =6x-2 v 6Xx-2
6x—-2<0
1
X<=
. 1
f is concave down when x <=
3 1
1 vViox<=
f is konkaaf na onder vir x < 3 3
©)
OR/OF
v —
£7/(x) = 6x—2 =
6x—-2=0
1
X e
3
f is concave down when x < 1 1
3 28T
: 1 3
f is konkaaf na onder vir x < 3 (3)
OR/OF
Xe + Xg _4 +2 1
2 x=—£ 3 or ———=
4 3a 2 3(1)
-—+2 1
=3 or/of =——
2 3(1)
_1 1
3 3
. 1 1
f is concave down when x <= vViox< 3
. | ©)
f is konkaaf na onder vir x < =
[13]
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QUESTION/VRAAG 9
91|V =xr’h v'formula
7 r’h =340 v'equating to 340
h= 3402 vhe 340
wr T r2
3)
92 | A=2zxr*+2xrh v 2z r?+2xrh
340
=27 r*+2 i
rrrer r[mz v/substituting h
=2xr’ +@
[
' 680 v 680
A(I‘)=47rr—r—2 4rr r2
A'(r) = 0for minimum surface area/ v A(r)=0
vir minimum buite-oppervlakte
680
drr-——=0
" re vrd= @
., 680 170 4r
f"'=——=——
A V4
=5411268 vanswer
_ (6)
r=3,78cm [9]

Copyright reserved/Kopiereg voorbehou
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief



Downloaded From:

Mathematics/P1/Wiskunde V1

QUESTION/VRAAG 8

15
NSC/NSS — Memorandum

DBE/Feb.—Mar./Feb.—-Mrt. 2016

8.1 f(x+h)=—(x+h)?+4=—(x*+2xh+h?)+4
_ _y2 __h?
=—X"—2xh—h"+4 v finding f (x+h)
f(x+h)— f(x) = —2xh —h? v oh_h?
, . f(x+h)—f(x
f(x)=L|Lrg ( )= T(x) vformula
. —2xh-h?
=lim—
h—0 h
i NE2x=h)
=m-——— vfactorisation
= lim(~2x-h)
— _2x vanswer
()
OR/OF
, . f(x+h)—f(x
f (x):m ( r)] %9 vformula
2 2
:"m—(x+h) +4—(—x +4)
h—0 h
_Iim—x2—2xh—h2+4+x2—4 v finding f (x+h)
h—0
. —2xh-h? v —2xh—h?
=lim——
h—0 h
. h(-=2x-=h
= ngg M v'factorisation
=Ihin3(—2x—h)
— _9x vanswer
(5)
821 | y=3x?+10x
dy v 6X
—=6x+10 v'10
dx (2)
8.2.2 2
f(x)=[x—§j
X 9
o v X2—6+—2
=X2—6+—2 X
X
=x*—6+9x7 v 9x”
f'(x) =2x-18x"° v 2x -18x7°
(©)
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8.3.1 f(2) =2(2)% - 23(2)* +80(2) — 84 v/substitution of 2
~0 into f
B ) v'value of 0
- (x—2)is a factor )
832 | f(x)=2x*-23x*>+80x—84
2
= (x—2)(2x% ~19x + 42) Y 2x" ~19x + 42
v (x=2)2x-7)x—-6)
=(x—2)2x-7)x-6) @
8.33 | f'(x)=6x>—46x+80 v £7(x) = 6x% — 46X +80
6x2 — 46x+80 =0 v f/(x)=0
3x* -23x+40=0
(3x—8)x—5)=0 v'factors
x:5 or x=5 v'x-values
(4)
8.34
Ty
35~~~ v'x-intercepts
£ v'y-intercept
v'shape
-841
®3)
835 | x> —46x+80=40 v 6x? —46x+80 =40
6x° —46x+40=0
3x* —23x+20=0
(3x—20)x-1)=0 vfactors
X= % or x=1 vx=1
But x must be an integer, so x =1 at the point where tangent
touches f /x moet heelgetal wees so x = 1 by punt waar die
raaklyn f raak: v y-value
y=f()=2@1)°%-23(1)* +80(1) -84 =25
v —-25=40(1) +c
y=mx+c v answer
—-25=40(2) +c
-65=cC ©)
(0;-65) [27]
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9.1 340 = zr2h v'substitution into
volume formula
. h= 342 v'answer
Ttr (2)
92 | A=2zr?+2xrh v'formula
—2rr:+ 21w 340 v'substitution of h
zr?
=27r? +680r™ )
93 | A(r)=2nr? +680r™
A'(r)=4mnr—680r > &
r)=4nr—680r v —680r-2
4mr—680r % =0
4nr = 6;‘20
r
s _ 680 e
dn i
r= 3/@ cm or 3,78cm vanswer
47 4)
[8]
QUESTION/VRAAG 10
10.1.1 | 160 v'answer
~ 1)
10.1.2 60
P(M) = 60
160
_3
8 v'answer
=0,375 )
10.1.3 | P(Male) x P(Coffee) = P(Male and Coffee) v'formula
P(Manlik) x P(Koffie) = P(Manlik en Koffie) 80
3,80 _b e
8 160 160 b
3 b v
~_ 5 160
16 160
16b = 480
b=30 v answer
(4)
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QUESTION/VRAAG 9

DBE/November 2015

9.1 Substitute Q(2; 10) into
h(x) = —x® + ax? + bx v'substitute Q into
-2°+a(2*)+b(2)=10 h
-8+4a+2b=10
2a+b=9 ., line1 gﬁnmng
oy 2 erivative
h'(x) = -3x" +2ax+b v h(2)
AtQ: h'(2)=0 v'equating
-3(2)* +2a(2)+b=0 derivative to 0
-12+4a+b=0
da+b=12 ... line 2
line2 — linel: 2a=3 v'solving
ao 3 simultaneously
92 foraandb
Substitute in linel: b=6
(%)
: v f(=1)=-
)= e 20 ve) f-1)=-35
=-35
. : o f(xg) = f(%p)
Average gradient/Gemiddelde gradiént = vformula

Xq = Xp

10— (-35)

2—(-1)
=45

Average gradient/ Gemiddelde gradiént =

v'substitution

vanswer

(4)
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93 | h(x)=-3x* +3x+6 VI (x) = 3% +3x+6
h"(x) = —6x +3 v h"(x) =-6x+3
=-3(2x 1)
h'(x)>0 h'(x)<0
I
| X
2
1, . 1 .
For x < > h is concave up and for x > > h is concave down v'explanation
. 1. . 1. using h”(x)
Vir x < E,|s h konkaaf na boenvir x> > Jis h konkaaf na onder
©)
. 1
.. concavity changes at x = 5/
.. konkwiteit verander by x :%
9.4 | The graph of h has a point of inflection at x :% / v answer
(1)
Die grafiek van h het 'n buigpunt by x = %
OR/OF
The graph of h changes from concave up to concave down at
X= 1 / Die grafiek van h verander by x :% van konkaaf op Y answer
na konkaaf af )
9.5 Gradient of g is — 12/Gradiént van g is —12

Gradient of tangent is/Gradiént van die raaklyn is:
h'(x)=—-3x? +3x + 6

v h(x)=-3x% +3x+ 6

h'(x) = ~12 v h(x) = 12
—3x?2+3x+6=-12
3x? -3x+18=0
2
X" -x+6=0 v'factors
(x=3)(x+2)=0 v'selection of
x=—2 only x-value
(4)
[17]
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QUESTION/VRAAG 10
101 h = tan 60° \/D = tan 60°
r r
_h
tan 60°
o h ,
r=— answer
V3 @)
10.2 1 .,
Vee =5 71°h v'formula
(%)
=—7x|l— | h N
3 (V3 v'substitution of
the value of r in
terms of h
9 v'simplified
volume answer
dv. 1 .,
Pl 7 derivati
h 3 derivative
VL ey
dhi,_, 3
v
=277 or 84,82cm’/cm answer 5)
[7]
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QUESTION/VRAAG 9

DBE/Feb.—Mar./Feb.—Mrt. 2015

9.1 7r’h=6
6 vh= 6 (1)
h = —2 m,z
r
9.2 S =10(27r? + 27t +47r?) vv10(27r? + 27rh+ 471?)
~10[27rh+67 1] 2
v
207 th+ 6071 20 rh+607zr
% . o
0% r[ 6 : j+ 607 12 substitution/substitusie
T
— 60712 + 120 (4)
r
OR/OF
v‘area of 10 spheres/
Area of/van 10 spheres/sfere = 10x4xzxr’>=407r? area van 10 sfere
Area of/van 10 cylinders/silinders =102z r? + 27 rh) v area of 10 cy_h_nders/
5 area van 10 silinders
=10Q2zr* +27xr _2) v’ substitution/substitusie
T
=207r% + &
r
) , 120 o
Total area/Totale area =407r° +207r° + — v'simplification/vereen-
voudiging
_607r? + 120 (4)
r
9.3 S’ =120mr —120r* =0 v 120mr —120r
V=0
120mr —1r2—20 =0
120nr® —120=0
o 120 v 120
120n 1207
o =il =0,68 cm
3
T v'answer/antwoord
(4)
[9]
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QUESTION/VRAAG 9

9.1 f/(x)=3x*-8x-3=0 v'derivative/afgeleide
v'derivative/
afgeleide =0

(3x+1)(x-3)=0 v'factors/faktore
X = —% or x=3 v'x-values/waardes
y=22 for y=182 or1852 y=0 ' 4
27 27 values/elke y-waarde
1 500 _
Turning points are/Draaipunte is (_g’ﬁj and (3;0) (6)
9.2
Ty
L,
[’i ,18,52]
18
v'x-intercepts/afsnitte
v'y-intercept/afsnit
v'turning points/
draaipunte
% | v'shape/vorm
/(—2 ;0) 0 (3:0)
(4)
93 x<_—1 or 0<x<3 \/x<_—1
3 3
OR v'both critical points/
beide kritieke-punte
1 v'notation/notasie
-0 ——)u(0;3
(o0 =2)U(0:3) @)
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QUESTION/VRAAG 10
10.1 l1+2h=40
| =40 —2h vanswer (@8]

10.2 | 2b+2h =100 v 2b+2h =100

b=50-h v'b=50-h

V =Ibh v'volume formula

V =h(40—2h)(50-h) 3)
10.3 | V =(50h—h?)(40-2h)

V =2h®-140h* + 2000h
V'=6h? -280h+2000=0
., _ 280 |/(~280)% — 4(6)(2000)
2(6)
h=37,86 or h=8,_80
.~.for a box as large as possible, h =8,80cm

v'simplifying/vereenvoudig

v'derivative / afgeleide

v'v'h-values in any form /
h-waardes in enige vorm

v
vir die grootste moontlike boks = 8,80 cm dnswer/antwgord (5)
[9]
QUESTION/VRAAG 11
11.1.1 .. _ 83 0
P(male/manlik) = 180 or 0,46 or 46,11% v answer/antwoord
1)
11.1.2 | P(not game park/nie wildreservaat)
=1 - P(game park/wildreservaat)
=152 vi1_92
180 180
v
_59 or 0.66 or 65.56% answer/antwoord
90 )
OR/OF
P(not game park/nie wildreservaat)
W5 N, 98 20
180 180 V—t—
18 180 180
180
=§ or 0,66 or65,56%
90 v’answer/antwoord (2)
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QUESTION/VRAAG 10

10.1.1
f(x)= 2
X
f(x+h)= 2z
(x+h) v’ substitution
2 2
f(x+h)-f(x) = —m—(— ;j v simplification
_ —=2X+2(x+h)
X(x+h) v formula
_ —=2X+2x+2h
= w v' common factor
_2h
X(x+h) v_ answer
2h (5)
£100 = lim XX
h—0
o)
=lim —
h-0{ X + xh
2
T x2
OR
£/(x) = lim f(x+h)-f(x)
h—0 h v formula
2 | (.2
(x+h) o v/ substitution
=lim
h=0 h v’ simplification
—2x+2(x+h) P
_lim X(X +h)
h—0
. Ih'”(] X(X + h)
> h v’ common factor
2h
lim X(X+ h) v answer
T hoo h (5)
oo
=lim —
h—0{ X + xh
_2
XZ
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10.1.2
F(0 =2

2

X
x> >0 forxeR

f'(x)>0 forxeR; x#0

2
x>>00r—>0
v X2

for xeR

v f'(x)>0 for

XxeR; x#0
(2)
10.2
y = Ex2 —2X
4 oL,
ot
X e
(2)
10.3 y - 4@/7)
2 2
y =4x3 v y=4x3
and x=w?
2 2
y=4w?)? v subs: 4(w°)?
— A2 v'simplification
dy _ _gw? v’ answer
dw
8
W 4)
v

104 | f'(x)=3ax? +2bx+c
a<0 shape(max TP)
c<0 y-interceptisnegative

|

b<0 axisof symmetryon LHSof y -axis

ACCEPT

I v axis of symmetry

f(x)=3ax* + 2

v shape (max TP)

on LHS if y-axis
v’y —intercept is
below x-axis

(4)
[17]
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QUESTION/VRAAG 11

111 | f(x) = —(x—1)\x—2)x—4) v —(x-1)x-2)x-4)
f(x)=—(x* —3x+2)x—4) \‘;32714
f(x)=-x>+7x" -14x+8 vo=8

(4)

11.2 f(x)=—x®+7x*-14x+8

2 f (X):O \/f'(X):O
—-3x" +14x-14=0 v —3x%+14x-14=0
3x? —14x+14=0
2
X = 14 +/14° - 4(3)14) v’subs into formula
2(3)
14+4/28
6
_ I+ V7 v'x -value
3 v'x —value
x=145 or x=322 (5)
11.3 | x<145 or x>322 v'critical values
v/v'notation
3)
[12]
QUESTION/VRAAG 12
121 |40-x v'answer
1)
12.2 | P(x)= (40— x)144 + 4x) v'concept of
multiplication
= 4(40— x)(36 + x) v 144 P 9
3)
123 | P'(x)=16-8x v P'(x)= 16 -8x
P'(x)=0
16-8x=0 Y P(x)=0
8x=16
X=2 vx=2
Cost =144 +4 (2)
=R 152 v'answer
OR 4)
_40-36 v x =40 & 36 are
Max at x = =2 solutions to P(x) = 0
40 - 36
// = =
Cost =144 +4(2) X 2
=R 152 v/ answer
(4)
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OR
Number of watches  Cost Income
Year 0: 40 144 5760 v'v explanation
Year 1: 39 148 5772
Year 2: 38 152 5776
Year 3: 37 156 5772
Max Income at x =2 v X=2
Max cost = R 152 v' R 152
4)
[8]
QUESTION/VRAAG 13
13.1 | 40x+50y < 2000 v'v' 40x+50y <2000
64x + 40y < 2560 v'v' 64x+40y <2560
x>15 v x>15
OR (5)
y < _4 X+40 4
5 vv y< _§X+40
8
< _ =
- 5X+64 vV ys-%x+64
CX); 15 v ' x>15
®)
y X
2L i< y
—+—x<1
40 50 40 50
y X
—+—<1 y
—+—<1
64 40 64 ' 40
X >15 v x>15
(5)
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13.2 | 701
&
8 4
5 N v’ feasible region
5 \ %
5 40X +50y < 2000
=RE": Y v
= Y AN \
S . 64x+40y <2560
5 > v'x>15
£ x N (4)
zZ N\
EASIBLE | .
\ N )ﬁ
ILILfLH‘ fo)Lﬂf(‘Qﬂ
13.3 | 40 containers v'v answer
)
13.4 P =1400x +1000y v' P =1400x+1000y
et 1
10
5
m=——
5
Using the search line : v search line
Maximum achieved at (30; 16) v'Max at (30 ; 16)
©)
[14]

TOTAL/TOTAAL: 150
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QUESTION/VRAAG 9
9.1 (x—2) is a factor of f/ is ’n faktor van f. v’ answer
(1)
9.2 f(x) = x®—4x? -11x + 30
(v _2)x2 _oy_
= (x=2)(x* ~2x~15) v (x?-2x-15)
=(x—2)x+3)x-5)
f(x)=0
(x+3)x-2)(x-5)=0
X==-3 0or x=2 or x=5 v
: : SOV (90 (- -3;0)
x-intercepts:  (=3; 0); (2;0); (5;0) ‘/( '
(2;0)
7 (5: 0)
(4)
9.3 f(x) = x*—4x? —11x+30
’ _ 2 _ _
o f’(x)_3x 8x—11 v F(x)= 35 ~8x—11
Atturning points f'(x)=0 v £(x)=0
(3x—11)x+1)=0
x==-1 or x= E
3
400
y =36 y=-—— (-1481) v'x - value
27 v
11 X - value
TP's are (—1;36) and (3 ; —14,81) Yy - values
()
9.4

(1:36) 1Y

(0; 30)

(-3, 0) g (2N\0) (5.0

(3,67 -14,81)

v’y and x - intercepts
v'shape
v'turning points

3)
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9.5

f'(x) <0
if —1<x<367

OR

(-1;3,67)

v'extreme values
v'notation

v'extreme values
v'notation

(2)

@)
[15]
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10.1 Aftert hours: BF =30t km and CD= 40tkm v BF =30t
-.BC =100 — 40t v' BC =100-40t
— /900t2 +10000 — 8000t + 1600t
— /2500t% — 8000t +10000 v answer
(4)
10.2 FC is a minimum when FC? is a minimum.
v'FC 2 =
FC? = 2500t — 8000t + 10000 2500t? —8000t +10000
dFC? » dFcC”
= 5000t —8000 = 0 = 5000t — 8000
dt
dFC?
g 8000 1,6hrs (96 minutes) v =0
5000 dt
v'answer
(4)
103 | Fc =+/2500t% — 8000t +10000
— /2500(1.6)* —8000(L.6)+10000 v/subs into equation
=60 L,
They will be 60km apart. answer
2)
[10]
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Given: f(x)=x®+ax? +bx—-2
P(-1;-1) and R are the turning

Q;oints of f.

./

91 | f(x)=x*+ax® +bx-2

~1=(-1) +a(-1f +b(-

1)-

v —1=(-1f+a(-1) +b(-1)-2

2—-a-b (l) v 2=a-b
f'(x)=3x*+2ax+b v f(x ): +2ax+b
0=3(-1} +2a(-1)+b v (-1
—3=-2a+b 2
ar 2) v —3=_2a+b
~1l=-a ~0)+(2) v method
a=1 (6)
be 1 NOTE:
e The = 0 must be explicitly stated
e If the candidate starts with what is given
and then prove (1 ; 1) isa TP: 0/6 marks
9.2 | Risaturning point of f, hence at R, f'(x)=0 v f'(x)=0
i.e. 3x* +2x-1=0 v f'(x)=3x"+2x-1
(Bx-1)x+1)=0
NOTE: 1o 1
Answer only: 1/3 marks 3
el 1
“X=3 v’ selection ofx:5
3)
93 | (-1;2f(-1)-4)
=(—1'—6) v’ x-coordinate
’ v’ y-coordinate
OR (2)
3 3 v’ x-coordinate
v’ y-coordinate
:@ : _%j or (0,33;-837) @)
[11]
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QUESTION/VRAAG 10

10.1 dr
dt v = =-0,4t+10
0=-0,4t+10 dt
0,4t =10 v 0=-0,4t+10
(=10
0,4
= 25 seconds v't value
OR
. ©)
t = —2—
a b
Vi=—o—
2(-0,2) v substitution
= 25 seconds
v't value
3
OR 3)
1
r=—t(50-t
~t(50-1)
O—t(50 0) vt=0 or t=50
"5 vt 0+50
t=0 or t=50 2
Fastest at t = 0+50 v't value
t = 25 seconds 3)
102 | _p2t? +10t=0 v —0,2t° +10t =0
_ — v'factors
t(— 0,2t +10)=0 NOTE-
-0,2t+10=0 or t=0 Answer only: 3/3 marks
t= -10
-0,2
=50sec
v'answer
Hence the water stops flowing 50 seconds after it started. 3)
OR
—-0,2t> +10t =0
, v —0,2t* +10t =0
t"-50t=0 v'factors
t(t-50)=0
t=0ort=50
Hence the water stops flowing 50 seconds after it started. vanswer )
[6]
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QUESTION/VRAAG 11
11.1 [ y>50 vy 250
X <80 v x <80
y<5x OR %sx vy <5x
5
yS—ZX-l-ZOO OR 5X+4y£800 ‘/5X+4yS800
_ ©)
11.2 20 y
200 N\
N v'y=50
3 160 v X =80
2 140 AN v 5x +4y =800
2 F N Yy =5x
5 120 / | |
S 10 v'feasible region /
= EEASIB| E gangbare gebied
£ gl L/l | recioh | | W\
= / GANGBARE N\
- / EBIE N
% 60 \\ (5)
= 40 { NOTE:
> / N\ Maximum of 2
& ANAN marks for vertical
- JAN N - :
% and horizontal lines
0 20 40 60 80 100 120 140 160 180 200 220
Short-sleeved shirts / Kortmouhemde
11.3.1 | P =30x+ 20y v'P =30x + 20y
1)
11.3.2 3 P v'80 short-sleeved
y=-5X+2, shirts
2 20
80 short-sleeved shirts and 100 long-sleeved shirts v 1r?_0t|0n9'5|eeVed
shirts
(Point (80 ; 100)) (2)
114 | P=ax+hy
a
m=—-——
b NOTE: 5 g
_5__a Answer only: 2/2 marks ‘/—Z=—B
4 b v answer
a_s 2
b 4 [14]
TOTAL/TOTAAL: 150
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220

200N

AN
180 Y

\ \

160 Y
\\
.\
140 N
/ N

/ N\

120

Long-sleeved shirts / Langmouhemde

100
[ EFEEASIBLE H
g0l | i REGION/ \
/i | GANGBARE RN
/ SEBIE \:\

60 ,
N
}\
40

N, N
201 NN
/ \\ \\ \\
/AN hN X

»
0 20 40 60 80 100 120 140 160 180 200 220

Short-sleeved shirts / Kortmouhemde
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QUESTION 9
9.1 f(x)=2x°
f(x+h)=2(x+h)’

f(x+h)- f(x)

= 2(x3 +3x°h+3xh? + h3)
=2x® +6x%h+6xh? + 2h®
=2x® +6x?h+6xh? + 2h?

—2x3

substitution

=6x°h+6xh* +2h° expansion
f’(x):lim 6X2h-|-6Xh2 +2h3 formula
h—0
_h(6x? +6xh +2h?)
2 2
=Ihirr(}(6x2+6xh+2h2) 6x°+6xh+2h
f'(x) = 6x° answer
(5)
OR
f'(x)= lim H h; - formula
=lim 2(X + h)3 - 2x° substitution
N h—0 h
) 2(x3 +3x%h + 3xh? +h3)_2x3 expansion
=lim
h—0 h
. 6x?h+6xh* +2h3
=lim
h—0
. h(6x? +6xh + 2h?)
-t
2 2
= 1im(6x? + 6xh + 2h? ) 6x* +6xh +2h
h—0
f'(x) = 6x* answer
(5)
9.2 C2x+1 3
X v 2X ?
3 L,
=2X 2 +X7? v X
5
; v —3x?
ﬂ — _3X 2 2X 3 .
dx v —2X
(4)
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9.3 f/(-1)=-7
f'(x) =2ax+b v F'(x)=2ax+b
_7=-2a+h v/ substitution of x =—1

f(-1) = -7(-1)+3

=10
Soa-b+5=10
a-b=5..... [1]

v —-T7T=-2a+b

v f(-1)=10

v a=2

v b= -3
(6)
[15]
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QUESTION 10
f(x)=-x*-x*+x+10
10.1 [ (0;10) v (0;10)
1)
10.2| 0=—x*—x*+x+10 L
-2
0=—(x—2)(x? +3x+5) ()i )
<20 \/(x +3x+5)
- or x> +3x+5=0
X=2
X_—3i1/32—4(1)(5) N
2(2) 2
_-3+4-11
_ 2 _ v’ no solution
which has no solution (4)
Therefore the only x-intercept of f is (2;0)
10.3 | f'(x)=-3x*—2x+1 v
i _ 2
0=(3x—-1)x+1) s f(x)=0
1 v factors
X== or x=-1
3 , , v’ x-values
= —(EJ —(EJ +(1J+10 or y=—(-1°-(-1)*+(-1)+10
3 3 3
275
= — = 9
27 v (1;103j
1 5 3 27
210> -1:9 V(=19
(3 -~ (-1:9) (-1:9
(6)
10.4 '
10 (0,33 ; 10,19) Turning point
(-1;9) Turning Point
v’ shape
v' intercepts
v’ turning points
2 . 3)
0 x [14]
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QUESTION 11
11.1 | Length of box = 3X v length of box = 3x
Volume=Ixbxh L,
9-3%-x-h 9=3x-x-h
9=3x*h
" V=2
h= X
= ®3)
112 | C =(2(3xh)+ 2xh)x 50+ (2x 3x? )x 100 v (2(3xh)+ 2xh)x 50
v 2
—8x( 3 j><50+600x (2x3x¢ <100 3
120())( v’ substitution of h=—
X
2
. +600x 3)
OR
v
C = (hx8x)x50+ (2 3x?)x100 (hx8x)~50
3 v (2x3x?)x100
—SX( Jx50+600x 4 3
X’ v/ substitution of h=—
X
1200, 6o0x2 (3)
X
11.3 = - 2
C =1200x " + 600x ,dc _ _1200x2 +1200x
dC S dx
— =-1200x"" +1200x dc
dx —~ -0
0 = —1200x % +1200x v O
3 _
1200x* =1200 Vd o1
x* =1 vx=1
x=1
Therefore the width of the box is 1 metre. (4)
[10]
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QUESTION 12
12.1 ' \\ v'v region ABIJ shaded
()
A B C D
- NOTE:
If region BCEFGI is shaded:
\ award ONE mark
sohd
If any other region is shaded:
award 0 marks
\ :
i\\ .
\H G F X
12.2 | x<40 v X<40
X+Yy <60 v X+y=<60
y>0 ,y=0
(©)
123 | x=25 v'answer
1)
124 | At1(25;10), P=4(25)+10=110 vXx=25
Maximum value of P is 110 when x = 25 and y = 10 v y=10
v'substitution
v/ maximum value of P is 110
(4)
125 C=kx+y
y=—kx+C v Yy=—kx+C
—k<-1 v k >1 (2)
S 1 NOTE:
Answer only: award TWO marks
[12]
TOTAL.: 150
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QUESTION 9

9.1.1 f(x)=-x®-x*+16x+16

f'(x) = —3x* —2x +16
0=-3x*-2x+16
3x* +2x-16=0
(Bx+8)(x—2)=0

x:—§ or x=2

OR

f(x)=-x®-x*+16x+16

f'(x) =—3x*-2x+16
0=-3x*-2x+16
0=3x"+2x-16

_ —2+4/22 - 4(3)(-16)

A 2(3)

Note: if neither
f'(x)=0 nor
0=-3x>-2x+16
explicitly stated,
award maximum 3/4
marks

v £/(x) = -3x% —2x +16
v £'(x)=0 or
0=-3x*-2x+16

v’ factors

v x values

4)

v £1(x)=-3x? —2x +16
v §'(x)=0 or
0=-3x*-2x+16

v’ subs into formula

8 v’ x values
X=—— 0r x=2 (4)
9.1.2 f"(x)=0 v f"(x) =-6x-2
—6x-2=0 v —6x-2=0
1 v’ answer
X=—— 3
3 3)
OR
-842
- 842 v ox= 32
2
X = 1 v'v' answer
3 3)
OR
f'(x) = -3x* —2x +16
_-(-2) v x-22
~2(3) 2(-3)
_ 1 v’ answer
3 3)
OR
Copyright reserved Please turn over
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f(x)=—x*—x*+16x+16 VY Xz—(—l)
) o)
X= ﬂ v’ answer
3
1 ©)
3
9.21 g(x) =—-2x?-9x+5
g(-1) =-2(-1)*-9(-D) +5
=12 v g(-1) =12
9'(x) =-4x-9 v g'(x)=-4x-9
My, =—-4(-1)-9
=-5
v My, = -3
y =-5Xx+¢C
12 =-5(-1)+c
c=7
v' answer
y=-5x+7
(4)
OR
g(x) =—2x*-9x+5
g(-1) = -2(-1)* ~9(-1) +5 v g(c1) =12
=12 v g'(x) =—-4x-9
g'(x) =-4x-9
My, = —4(—1) -9 v My, = -5
=-5
y—12 =-5(x+1) v answer
y=-95X+7 (4)
9.2.2 '
( v’ sketch
v'correct inequality
q>7 (3)
OR
y=-5x+q and y=-2x?>-9x+5 v method
—5X+Qq=-2x*-9x+5 v7
q=-2(x+1f+7 v correct inequality
q>7 3)
Copyright reserved Please turn over
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OR
y=-5x+q and y=-2x*-9x+5 .
—5X+0=-2x>—-9Xx+5 method
2X° +4x+q-5=0
_ —4+,]16-4(2)(q-5)
) 2(2)
. -4+.,/56-8q
- 4
56-8q<0 V7
q>7 v correct inequality
©)
OR
Since g(-1)=12 and at x = -1, tangent equation is y =-5x+7,
y =-5x+( not intersectingg =
12<-5(-1)+q
12-5<q
7<q v method
v 7
v'correct inequality
3)
9.3 h'(x) =12x? +5 v h'(X)=12x* +5
For all values of x:  x* >0
12x* >0
12x* +5>5
12x2 +5> 0 v clearly argues
For all values of x: h’(x) >0 thath'(x) >0
All tangents drawn to h will have a positive gradient. _
It will never be possible to draw a tangent with a negative gradient to | ¥ conclusion
the graph of h.
3)
OR
h'(x) =12x* +5 )
Suppose h'(x)< 0 and try to solve for x : Y h(x) =12x7 +5
12x> +5< 0
2o 2 v clearly argues that
12 h(x)<0 is
but x° is always positive impossible
.. no solution for x
~h(x)>0 forall x eR v conclusion
i.e. there are no tangents with negative slopes
©)
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OR

h'(x) =12x* +5

Since clearly h'(x) >0 forall xeR,
it will never be possible to draw a tangent with a negative gradient to

v h'(x) =12x* +5

v arguesh’(x) > 0by
drawing a sketch

the graph of h. v conclusion
3)
[17]
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QUESTION 10
10.1 s(t) = 2t? —18t + 45
s'(t) =4t -18 Note: answer only v s'(M) _
s'(0)=4(0)-18 award 0/3 marks v subs t =0 into
s'(t) formula
=-18m/s
v’ answer
3)
10.2 s”(t): 4m/s? v’ answer
(1)
10.3 4t -18=0
4t =18 v $'(t)=0
t= gseconds or 45seconds
2 v_ answer
OR (2)
9y o9 v :
_ 2 ~ ot 9] .0
s(t) = Z[t 2] +5 s0)-7t-3) +

OR
s(t) = 2t* —18t + 45
{—_—18

2(2)

t:%seconds or 4,5seconds

t:%seconds or 45seconds

v’ answer
(2)
-18
")
v’ answer
(2)
[6]
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QUESTION 11
4y
40
30
\
10 B
\
5 P
b REGION o
0 5 10 15 20 25 30 35 40 45 50
Scientific Calculators
111 No, because (15 ; 5) does not lie within the feasible region. v answer
OR (with motivation)
No, because according to the constraints, the x-value (number of (1)
scientific calculators) must be at least 20.
11.2 X > 20 v x>20
X > 20 Xz 20 y x_, X220 vV x+2y <50
1 —4+—<
X+2y 3430 OR V< _§X+25 OR 25 50 OR ;Ox+48y sigog ‘\;\/:8- y <40
< < >
X+y= y <—-x+40 l+i£1 SX+50y =125 y
y>0 50 40 40 y>0
y= y=0 (6)
1131 | A v’ answer
1)
11.3.2 | All points on the search line yield the same profit.
Hence no such point exists. v'v" No point
exists
OR (2)
If such an (x ; y) exists, Q = x + 3y and
_E 15
y=-3%F v'v' No point
S0 45=3y+x=0Q exists
Q = 4500 (2)

Hence, there is no such point.
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11.3.3 =ax+b
a Q b b
y=——X+—
b b
a
_13_23_1 v 1< -=
b~ 2 b
1 _a vag
—<=<1 b
2 b
a v’ answer
The maximum value of — is 1. (4)
b [14]
TOTAL: 150
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QUESTION 9
9.1 f(x) = a(x+1)*(x—3) v'v' substitution of
x-values
-6=2a(0+1)*(0-3) v subs (0 ; - 6)
-6=-3a
F () =20 + 2x+1)(x-3) v simplification
=2x°-2x* -10x -6 (5)
9.2 £/(x) = 6x% — 4x~10 v 1/(x) =6x* —4x—6

/ ! =
6x2 —4x—10=0 F(x)=0

3x2 —2x-5=0 v’ factors
(Bx=5)(x+1)=0

X _3 or x=-1 v’ x-value
v y-value
g2 ;-2 oR B(L67; ~1896) ®)
3 27
9.3 h(x) = 2x* — 2x* —~10x — 6 — (6x — 6)
- 2X3 _ 2X2 —16X ‘/ h(X) = 2X32— 2X2 —16X
v h = _Ax —
h(x) = 6x° — 4x 16 ’ 283 - gx 4x-16
0=3x*-2x-8
0=(3x+4)(x-2) v factors
X = —ﬂ or x=2
X = _4 v’ correct x-value
3
)
[15]
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QUESTION 10
10.1 y=51)-8 v subs 1
-3 1)
Point of contact is (1 ; — 3)
1021 -3=20)°+ p()° +q@ -7 )
2= p+q subs (1 ; - 3)
g'(X) =6x* +2px+q 9
')=5
9w , g'(x) =6x*+2px+q
5=6(1)" +2p(1)+q v'subsx=1landy=5
-1=2p+q v simplification
v’ p-value
p=-3 v g-value
[7]
QUESTION 11
y
v’ x-intercepts
v turning point
v'v shape
[4]
f
Y, 2 3 X
-1 — Y j
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QUESTION 12
12.1 X,y €N,
X+y <100 y <—x+100 vV x+y<100
X <50 OR X < 50 VY x+2y <180
v x<50
X+2y <180 1
<—-=x+90
y<-3 (5)
12.2 e v'v'v' each constraint
v feasible region
1401+ (4)
| A@0:80)
12.3 90 tables v’ answer
(1)
12.4 P =300x + 400y v’ answer
(1)
125 Maximum at A (20 ; 80) v'v answer
20 small tables and 80 large tables. (2)
12.6 P =qgx+400y
__ 9
400 vm=__3
q 1 400
<202 v/ 200 < q <400
200<q <400
(2)
[15]
TOTAL.: 150
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QUESTION 9
9.1 Flx)==2x* +ax® + bx+c
f'(x):—6x2+2ax+b Note: ‘/fl(x):—6x~+2ax+b

=—6(x - 5)(x-2)
=—6(x* = 7x+10)
= —6x* + 42x — 60

20 =42
a=21
b=-60

e}

F3)=-25) +21(5F -60(5)+c

18=-25+¢
¢ =43

A candidate who substitutes
the values of @, b and ¢ and
then checks (by substitution)
that T(2;-9) and S(5;18) lie
on the curve:

award max 2/7 marks

\/\/—6(x——5)(x—2)

v b= -60
v 2a=42

f(2)= _2(2)3 +21(2) -60(2)+¢ | v subs (5;18)or (2; -9)
OR -9=-52+¢ V=43
c=43 (7

a=21;6=-60;c=143

OR

Note:

A candidate who substitutes the values of @, b and ¢ into the
function i.e. gets f(x)= ~2x3 ~21x% —60x + 43 and then shows by
substitution that T(2;—9) and S(5;18) are on the curve and works

out the derivative i.e. gets f '(x) = —6x? —42x — 60 and shows (by
substitution into the derivative) that the turning points are at x =2
and x = 5 (assuming what s/he sets out to prove and proving what is
given):  award max 4/7 marks as follows:

v x=2from f'(x)=0 OR subsx =2 into the derivative and gets 0
v x=5from f’(x)=0 OR subsx=>5 into the derivative and gets 0
¥'substitution of x = 2 in f and gets — 9

v'substitution of x = 5in f and gets 18 n

f’(x):—6x2 +2ax+b
F'2)=-6(2)% +2a(2)+b
0=-24+4a+b
b=24-4q

£1(5)=-6(5)% + 2a(5)+b
0=-150+10a+5b
0=-150+10a + (24 - 4a)

0=-126+6a
6a=126
a=21
b=—60

F3) =-2(5 +21(5) —=60(5)+c

18=-25+c¢

c=43
a=21;b=-60;c=43

v f(x)=—6x" +2ax +b

Note: v '(2)=0
If derivative equal to v 1'(5)=0
ZEro 1s not written:
penalize once only
v 6a=126
v b=-60

F(2) = —22F +2102) —60(2)+c | ¥ SUs (3 18)or (2:-9)

OR -9=-524¢
¢ =43 v c=43

D]
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OR
f(2)=-9 ie ~16+4a+2b+c=-9 v -16+4a+2b+c=-9
da+2b+c=1 and -250+25a+5b+c=18
F(5)=18 ie —250+25a+5b+c=18
25a+5b+c =268
21a+3b =261 )
\/f'(x):—6x' +2ax+b
. v I (2Y=0 5)=0
f’(x):—6x2+2ax+b and f'(2)=0 OR  f'(5)=0 f'@=0or f5)
4da+b=24 10a+b =150
12a+3b =172 30a+3b =450
9a =189 9a =189 v 99 =189
189 OR 189
a=— a=—-
9 9
a=21 a=21
12(21)+3b =72
3b=-180 v b=-60
b=-60
da+2b+c=17 25a+5b +c = 268 v subs (5;18) or (2 -9)
4(21)+2(-60)+c=7 OR  25(21)+5(-60)+c =268
c=43 c=43 v =43
(7
9.2 F(x) ==6x" +42x - 60 v £(x) = —6x° +42x - 60
m,, =—6(1) +42(1)- 60 v subs £'(1)
=_24 v ﬁ?tm =-24
F(1)=-2(1) +2101) - 60(1)+ 43
()_2() (1) - 60(1) =2
Point of contact is (1 ; 2)
y=-24x+c
v y-2=-24(x-1)
Y
~2=-24(x-1 2 =-24(1)+
y (x-1) OR (e OR y=-24x+26
y=-24x+26 c=26
y=-24x+26 (5)
9.3 f(x) = -6x" +42x - 60 v f(x)=-12x+42
F(x)=-12x+42
0=-12x+42
7 7
X =— =
2 Yox= n
2
OR )i (2)
\/x:—————-
2
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X = g_j-_s_. v x= Z
2 2
7 (2)
X=—
2
-2 3(-2)
3(_ 2) v x= Z
2
7
=5 2)
[14]

QUESTION 190

// \ » =)

/
10.1 x-value of turning point:
~4+1
X =
2
-3
- 3 3
3 3 v'x>-=0R ——;00)
.'.x>~—2— OR .. xe —5;00 2
89
10.2 f has a local minimum at x = — 4 because:
\/ X = -
v'v' graph
Ly = -
(1) 3)
/\ r f
JZE
—4

OR

Vx=-4

f'(x)<0 for x<-4,s0 f is decreasing for x <~4.

f'(x)>0 for —4<x <1, sof is increasing for —4 <x<1.

Le. \/ . f has a local minimum at x= -4

-4

OR

Copyright reserved

v f(x)<0 for x<-4
v f'(x)>0 for

-4 <x<l
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OR
Gradient of f changes from negative to positive at x = —4

vVx=-4

v'gradient negative for
x<—4

v gradient positive

OR for—-4 <x<1
Fi(4=0 )
f "’(4—4) >0 so ~graph is concave up at x =— 4, so f has a local v 74y =0
minimum at x = — 4.
vVI'(=4>0
vVix=-4
3)
[4]
QUESTION 11
11.1 7 (0) = 100 — 4(0)
=100 litres v answer
)
11.2 Rate in — rate out v'5-k
=S5—-k [/min
v —4
V'(t)= -4 [/ min v’ units stated once
3)
113 S5—k=-4 v 5-k=-4
k=9 1/min Note: Y k=9 ]
Answer only: )
OR award 2/2 marks

Volume at any time ¢ = initial volume + incoming total — outgoing
total
100+ 5¢ -kt =100 — 4¢

S5t—kt = -4t

Ot—kt=0

H9-k)=0
At 1 minute from start, r=1,9-4=0,
s0 k=9

OR
) av . . .
Since o =—4  the volume of water in the tank is decreasing by 4

litres every minute. So £ is greater than 5 by 4, thatis, k= 9.

v 100+ 5t -kt =100—4¢
v k=9

(2)

vvVk=9
(2)
(6]
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Note: If the wrong inequality 50x + 25y<500 is used, candidate wrongly says that there are more

learners than available seats. Maximum of 10 marks.

12.1 x,yeN : Vv x+y<l15
x+y<ls y<-x+15 Note:;f(;cafcgsdatesoo Vv y<8
SIVES SHXT LY =00 | v 50x + 25y = 500
50x+25y =500 OR y>-2x+20 max 5/6 marks X yz2
y<8 y<8

Note: for the inequality’s marks to be awarded,
the LHS and the RHS must be correct

(6)
12.2
I vx+y<l15
° v 50x +25y > 500
v y<8
v feasible region
N\ N (4)
N\ -
: U
P S N\
..5_._."._ — - P :
-, NN
T NN )
12345678 910111021314151617 18192021 2223 24 2526 27 28 29 30
Red buses
12.3 C =600x +300y v answer
(D

1241 1(6;8);(7;6):(8;4);(9;2)and (10; 0)
NOTE: The gradient of the search line is 7 = -%

3 marks for all correct
solutions

2 marks if only 3 or 4
correct solutions

1 mark if only 1 or 2
correct solutions

3
1242 | C = 6(600) + 8(300) = R6000 or ¥ subs =
C =7(600) + 6(300) = R6 000 or v answer
C = 8(600) + 4(300) = R6 000 or (2)
C = 9(600) + 2(300) = R6 000 or
C =10(600) + 0(300) = R6 000
12.5 8 red ; 4 blue v’ answer
(D
[17]
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QUESTION 10
10.1 | (-6)(-3)(+2) =36 v (-6)(-3)(+2)
y-intercept is 36 v’ y-intercept is 36
1)
OR
9(x) = (x-6)(x* —x-6)
g(x) = x3-7x% +36
y-intercept : (0;36) v trinomial
v 36
1)
102 | g(x)=0 v g(x)=0
X=6 or x=3 or x=-2 v all x-intercepts
intercepts are (6 ; 0) and (3 ; 0) and (- 2; 0) 2
10.3 | g0 = (x-6)(x* ~x-6)
=x>-7x%+36 X
gr(x):3x2_14x ‘/X —7X+3§
0 = x(3x—14) v g'(x) =3x° —14x
_ 14 v g'(x)=0
x=0 or X=3 v’ answers
Turning points are (0 ; 36) and (E ; —@j v'¥ points
3 27 (6)
10.4 v’ x-intercepts
v'¥' turning points
v’ shape
(4)
1 14 -400
3’ 27)
Copyright reserved Please turn over
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105 | 9(x).9'(x<0

X<—-2 or 0<x<3 or %<x<6

1 mark for each

inequality
3)
[16]
QUESTION 11 +
N(;b)N,
0 P(x ;)
N
O R M(O;b)
11.1 ) vm=-2
a
y=mx+b
y—b:_—b(x—O) O=ma+b
a OR m:__b OR —+%: v’ answer
y=—x+b a (2)
a b
y=——x+Db
a
11.2 A=xy v area formula
A x(_ bx . b} v/ substitution
a
__b X% +bx
a
d_A:_z_bx+b \/d—A——Z—bX b
dx a dx a
dA
0= —Z—bx +b v —=0
a dx
—ba = -2bx
X = a v’ x-value
2
b(a
=——|—=|+b
y a(zj
b
=— v’ y-value
5 y
a b N .
P(— ; —j which is the midpoint of MN
2'2 (6)
OR
Copyright reserved Please turn over
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Y_ X
b a
To maximise xy, we maximise

_x(y _1(1_1J
ab alb a a

This is a maximum when 2:% i.e. x :%
By the midpoint theorem, P is then the midpoint of MN. ©)
[8]
QUESTION 12
12.1 x>1 v o x>1
y <12 v y<12
X+y=>10 5X+y212
X+Yy<
<
X+y<15 vV oy 2x
y > 2X ©)
X,y eN,
122 | * / v x>1;
14 ~ v y <12
\\\ v x+y<15
e B . v x+y>10
. N, v y>2x
o] N v vfeasible
L region
— ‘N\
(7)
° 5:8) s
12.3 | No. The point (5 ; 8) lies outside the feasible region v No
OR v Reason
8 is not greater than 2(5) =10 (2)
Copyright reserved Please turn over
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12.4 | 1 =600x + 900y v objective
2 I function
y=——X+—
3 900 _
Maximum Income at(3 ; 12) v search line
3 single bedrooms and 12 double bedrooms v answer
OR
To optimise profit, the group must build as many rooms as possible and
then, as many double rooms as possible. So 15 rooms, 12 double rooms,
hence 3 single rooms. 3)
[18]
TOTAL.: 150
Copyright reserved Please turn over

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©



Mathematics/P1 20 DBE/Feb. — Mar. 2011
NSC — Memorandum

- Y /

;

(5;8) Sse

Y
4

Double Bedrooms

iN

w

N
[

N
[
[
\1\
y ]
’
’

l4
w X

6 T 3 ) 10 1 12 13 14 15

Single Bedrooms

Copyright reserved



Downloaded From:

Mathematics/P1

NSC — Memorandum

e Consistent Accuracy will apply as a general rule.

o If a candidate does a question twice and does not delete either, mark the FIRST attempt.
o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 11

DoE/November 2009(1)

111

0=-x*+x*+8x-12
x*—x?-8x+12=0
(Xx=2)(x*+x-6)=0
(x=2)(x-2)(x+3)=0
X=2or x=-3

v" any one of factors
v’ quadratic factor
v linear factors

v'¥' x-answers

(5)
x-intercepts are (2 ;0) and (-3;0)
OR
0=-x*+x*+8x-12
x*—x?-8x+12=0
(X +3)(x* —4x+4)=0
(x+3)(x-2)(x-2)=0
X=2o0r x=-3
x-intercepts are (2 ; 0) and (- 3;0)
11.2 f'(x) = —3x* +2x+8 v i'(x)=0
0=3x2—-2x-8 /—23x2+2x+8=0 or
3X°-2x-8=0
4
X=2 0r X=——
3 v’ x-values
. . ] 4
turning points are (2 ; 0) and (_5 -—— v y-values
OR (2:0) and (- 1,33 ;—18,52) ©)
NOTE:
If = 0 is omitted in 11.2: penalty 1 mark
If not in coordinate form but coordinates implied: OK
Copyright reserved Please turn over
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e Consistent Accuracy will apply as a general rule.

o If a candidate does a question twice and does not delete either, mark the FIRST attempt.

o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

11.3 +y
2__
X
| ! | >
-4 3 4
If candidate used function
as
f(x)=x>—x*—8x+12
thenmax 1/3
v’ shape
v’ y-intercept
v/ turning pts
3
11.4 f"(x)=0 f'"(x)=0
6x-2=0 or —-6x+2=0 v method
v’ answer
1 1
X== X==
3 3 Answer only: Full
OR marks
,_4 (2)
wo_ 3 Note:
) If write down f"(x)=6x—-2 or
1 f"(xX)=—-6x+2thenl1l/2
X==
115 v'v' each answer
(2; -3) and —ﬂ;—@ 2
3' 27 (2)
[17]
OR
(2; -3) and (~133;-2152)
Copyright reserved Please turn over
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e Consistent Accuracy will apply as a general rule.
o If a candidate does a question twice and does not delete either, mark the FIRST attempt.
o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.
QUESTION 12
12.1 s(0) = 5(0)° — 65(0)? + 200(0) +100 v1=0
= 100 metres NOTE: v answer @
(I)f/s;bs t = 8, then answer = 100: Answer only: full marks
12.2 s(t) = 5t° — 65t + 200t +100
i 2
'(t) = 15t7 ~130t + 200 “; s (L) —iSL —130t 200
, substitution t = 4
s'(4) =15(4)* —130(4) + 200 v answer (- 80)
= — 80 metres per minute ©)
NOTE:
If used average rate of change betweent=0andt=4: 0/3
Ifsubst=4intos(t): 0/3
12.3 The height of the car above sea level is decreasing at 80 metres v’ speed 80 metres per
per minute and the car is travelling downwards hence it is a minute
negative rate of change. v downwards
)
OR
The vertical velocity of the car at t = 4 is 80 metres per minute.
NOTE:
Mark this CA even if answer to QUESTION 12.2 is completely inaccurate.
12.4 s'(t) =15t* =130t + 200
s"(t) = 30t —130 v s"(t) =30t —130
v s"(t)=0
130 = 30t v
t = 4,33 minutes answer 3)
OR [10]
. (-130)
2(15)
t = 4,33 minutes
Copyright reserved Please turn over
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e Consistent Accuracy will apply as a general rule.
o If a candidate does a question twice and does not delete either, mark the FIRST attempt.
o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.
QUESTION 13
13.1 x+3y <18 v'v" answer
X+y<8 v'v" answer
2x+y<14 j\/ answer
answer
X,y >0 )
OR )
6x+18y <108 NOTE: o _
8 +8y < 64 l)fn\qlzltrtléfje)n a:zae)((qléa/u?ns (inequality
14x+7y <98 )
X, y=0 If inequalities sign the wrong way
OR round: max 6 /7
y < Lyie One should note that x and y should
3 be counting numbers
y<—-x+8
y<-2x+14
X,y >0
13.2 | P =30x + 40y NOTE: v'v" answer
If P = 30A + 40B then 1/ 2 (2)
13.3 3 P
y=——X+—
440
T NOTE:
107 Please check diagram
v'v" answer
)
Answer only : Full
marks
4\“‘\f’\Nu?nbeF of Units of ﬁ?odﬁlct N
Maximum at (3 ; 5)
13.4 -2<m<-1 v'vanswer
NOTE: )
acceptl<m<2: 2/2.
If <signs used thenmax 1/2 [13]
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