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Mathematics/P1

QUESTION 1

1.1 Solve for x:

1.2 Solve for x

2x+y=3
¥ +xy=2

1.3 Consider the product [l - %](1 + %)[1 + 1)

: 3
NSC Confidential

x(x-3)=0

2x%> +1=4x (correct to TWO decimal places)
x2=2x-3>0

2% PH230 =)

N B T

and y simultaneously:

4

Each factor in the product is of the form [1 + lJ for n=2.

n

DBE/November 2024

Determine ALL the values of »n for which the product will be an integer value.
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Mathematics P1/Wiskunde V1 2

DBE/November 2024

NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

e If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:

e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van

toepassing.

QUESTION 1/VRAAG 1

1.1.1 x(x—-3)=0
x=0 or x=3

v x=0
v x=3 2)

112 2x* —4x+1=0
e (—4)" —4)1)

2(2)

Answer only:

v’ standard form

v’ correct substitution
in correct formula

x=171 or x=029 v’ answer
v/ answer ()
113 ¥ = 2p—350
(x=3)x+D>0 v'factors

CV: x=3 orx=-1

3
\ | ) Answer only: E
] 3

x< -1 or x>3 OR/OF xe(-»;-1)U(3;x)

v critical values

v'v answer 4)

1_1_4 22.\' _2.\’+2 _32 :0
2% -222*-32=0
(2° —8)(2* +4)=0

2"=8 or 2" #—4
2% =27 no solution

1
Answer only: E

=73

v'use of exponential law
v'factors

\/ 2r:8
v 2T x4

v’ answer 5)

135 | faeed—net
axid=24x
(V=2x+4)*=(2+x)"
—2x+4=4+4x+x’
x*+6x=0
x(x+6)=0

x=0 or x#-6

v’ isolating the root
v’ squaring both sides
v’ standard form

v’ answers with selection

“)
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Mathematics P1/Wiskunde V1 3
NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2024

1.2 y=3-2x .. (D) vieql

y +xy=2 e (2)
Subs (1)21nt0 (2); v’ substitution
(B—-2x)"+B3-2x)x=2

4x* —12x+9-2x*+3x-2=0

2x> -9x+7=0 v standard form
Cx-T(x-1)=0

v’ both x-values
x=— or x=1
2 v

y=—4 y=1 both y-values (5)
OR/OF OR/OF

gusit D (D) veql

2
yi4+xy=2 oo (2)
Subs (1) into (2):
3 v’ substitution
y? +(3 }J =2
2

2y +3y—y*—4=0

v +3y—-4=0 v’ standard form
(y+4Xy—D =0

y=-4 or y=1 v both y-values

7
x=— or x=1 v both x-values (5)
1:3 3 4 5 n+l1

3 4 5 n n+l n+l1
Product = —x—x—x...x X =
2 3 4 n—1 n 2

The product will be an integer value when n + 1 is
divisible by 2 i.e. ne{3;5;7;...}

Therefore, n must be an odd number, greater than 2.

OR/OF

Forn =2 the product is %
Forn =3 the product is

Forn =4 the product is

Forn =35 the product is

S I S S
R W W

ne{3;5;7;...}

Therefore, n must be an odd number, greater than 2.

VIig—xZx..x—

2 3 4 n

+1
v’ statement (nT]

vnisoddforn>2  (3)
OR/OF

v’ generation of the four
products

v’ identifying the pattern
when n is odd

vnisoddforn>2  (3)

[27]
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Mathematics/Pl 3 DBE/May/June 2024

SC/NSC Confidential
QUESTION 1
1.1 Solve for x:
1.1.1 R )
112 4x* +3x-5=0 (answers correct to TWO decimal places) (3)
1.13 (x-D*-9>0 @)
1.1.4 5% -5 =0 4)
1.1.5 -1
V20-x (5)
1.2 Solve for x and y simultaneously:
x+y=9 and 2x*-y* =7 (5)
1.3 Given: P=(1-a) and T =(1 +aX1 +a’ Xl +a")..(1 +a512)
Determine the value of PxT interms of a. (3)
[26]
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Mathematics P1/Wiskunde V1 2 DBE/May/June/Mei/Junie 2024
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:
e [If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
o Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van

toepassing.
QUESTION 1/VRAAG 1
1.1.1 | 3x*+5x=0
x(3x+5)=0 Vog=()
x=0) or F== 2 5
3 \/ X =— §
(2)
1.12 | 4x* +3x-5=0
= ~3)+y3) —4(4)-5) v/ correct substitution into
2(4) correct formula
x=080 or x=-155 v’ answer
v’ answer
3)
1.13 | (x=1 =920 i
e, [ R
‘/ -
(x B 4Xx p 2) >0 \ / standard form
=4 =2 >
et D e =3 4 v critical values
x<-2 or x=4
Vv x<-2orx=4
(C))
1.14 | 52 5" =0
5°(5* —1)=0 v c:(immon factor
v 5720
520 or 5 =1 v 5% =1
x=0 v x=0 @)
OR/OF OR/OF
52.\' - 5.1’ ‘/ 53_1‘ s 5.1‘
2x=x Y Ix=x
2x—x=0 v2x—x=0
x=0 v x=0 )
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Mathematics P1/Wiskunde V1 3

DBE/May/June/Mei/Junie 2024

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

115 | ———=1
o 20—x it ;
xzm 1solating the sur
2 =20=x v’ squaring both sides
x> +x-20=0 P d
(x+5)(x—4)=0 standard form
x=4 or x#-5  —
v selection
5)
12 2x%—y* =7 e (D)
X+y=9 ()
y=P-% v y=9—x
2x* -(9-x) =7 v’ substitution
2T —8l418x—nt =7
x> +18x-88=0 v’ standard form
(x+22)x—4)=0
x=-22 or x=4 v’ x-values
y=3lor y=5 v y-values
(5
OR/OF OR/OF
2x> —y* =7 e (1)
X+y=9 )
X=9—y '/.T=9—y
20-y)* -y’ =7 v’ substitution
2(81-18y+y*)—y>*-7=0
162 -36y+2y* —5* -7=0
y> =36y +155=0 v standard form
(y-310y-5)=0
y=31 or y=5 \/y-va]ues
x=-22 or x=4 v’ x-values
(5
13 | PxT=(1-a)1+af1+a*1+a*).[1+a"?)
PxT =(1-a*f1+a* 1+a*)..(1+a*?) .
512 v (l—a )
PxT =(1-a*)1+a*).(1+a*")
512
PxT =(1-a*).(1+a*?) v (1—a™)
PxT =(1— 312kl+ 312
=1-g'" v 1=qg"%
3
[26]
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Mathematics/P1 3 DBE/November 2023

NSC
QUESTION 1
11 Solve for x:
1.1.1 x*+x-12=0 ®3)
%12 3x*—2x=6 (answers correct to TWO decimal places) 4)

1.1.3 V2x+1 =x-1 (4)

1.1.4 x*=3>2x C))
1.2 Solve for x and y simultaneously:

x+2=2y and l-i-l=1

x y &)

1.3 Given: 2™ +2™ =3"? —3" where m and » are integers.

Determine the value of m + n. C))

[24]
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Mathematics P1/Wiskunde V1 2 DBE/November 2023
NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE: e If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL: e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die
EERSTE poging.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die
memorandum van toepassing.

QUESTION 1/VRAAG 1
L.1.1 % +x—-12=0

(x = 3)(3‘ + 4) =0 v factors/formula

x=3 oif x=—-4 v answer

v answer 3)

1.1.2 3x?—2x=6

3 —25—6=0 v’ standard form

= v" substitution into
o 2+ \/ (—2)" —4(3)-6) correct formula
2(3) v’ answer

x=179 or x=-112 v’ answer 4)
113 V2x+1 =x-1

2x+1=(x—-1) v squaring both sides

2x+1=x>-2x+1

x2—4x=0 v standard form

x(x ~ 4) =0

x=0 or x=4
x#0 or x=4

v" both x-values
v valid answer 4

1.1.4 x*—2x>3
#* =350 v’ standard form

(x=3)x+1)>0
CV's:x=—1;x=3

A

D
RN

x<—lor x>3 vV answer 4)

v critical values/factors

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Mathematics P1/Wiskunde V1 <) DBE/November 2023
NSC/NSS — Marking Guidelines/Nasienriglyne

1 1
12 Bl 1)

Xy

x+2=2y 2

x=2y-2 \/x=2y—2

1
+==1 .
2y—-2 y v'substitution

Y42y -2=2y* -2y
2y —5y+2=0
2y-1D(y-2)=0

1
)=— or =2
Y > ¥
x=-1 or x=2

OR/OF

I 1
—+ —

X Yy

1

x+2=2y

1 2

=1
X x+2

R TR = TR
s e |
(x+D(x—-2)=0
x=-1 or x=2

1
y=— or =2
y=3 y

(1)

@

v'standard form

v'y-values

v x-values 5)

OR/OF

\/y=£+l
2

v'substitution

v'standard form
v x-values

v'y-values (5)
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Mathematics P1/Wiskunde V1

4

DBE/November 2023

NSC/NSS — Marking Guidelines/Nasienriglyne

1.3

gmil  Am _ 3n+2 _ gn
2"(2+1)=3"(3"-1)
2"(3)=3"(8)
2"(3)=3"(2")

v’ factors

v 2"(3)=3"(2}) (same

bases)
~m=3and n=1 vm=3and n=1
m+n=4 vm+n=4 4)
OR/OF OR/OF
2IH'+I + 2!” - 3ﬂ+2 L 3"
2m (2+ l) 2 3;: (32 _l) ‘/ faCIOI‘S
2"]’ (3) — 3!’! (8)
2"(3)=3"(2%) v 2"(3)=3"(2%) (same
om-3 _ gn-l bases)
Only trueif m—-3=0andn-1=0 vm-3=0andn-1=0
Sm+n=4 Y m+n=4 4)

[24]
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Mathematics/P1 3
SC/NSC
QUESTION 1
1.1 Solve for x:
1.1.1 x> =7x+12=0
112 x(3x+5)=1 (correct to TWO decimal places)
1.1.3 x? <-2x+15
1.1.4 V2(—x) =x-1
L2 Solve for x and y simultaneously:

A ey and ¥ +y? =17

1.3 Determine, without the use of a calculator, the value of:
1 1

1 1
+ + +...+
\ﬁ+\5 «/5+x/§ J§+ﬁ \/9_9+ 100

Copyright reserved
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(6)

3)
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Mathematics P1/Wiskunde V1 2 DBE/May/June/Mei/Junie 2023

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

e If a candidate answers a question TWICE, only mark the FIRST attempt.
e  Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van

toepassing.
QUESTION 1/VRAAG 1
111 xX—7x+12=0 o l v factors
B e swer only: il
(x 4Xx 3) =0 Full Marks v x=3 3
=4 0r.6=3 B 3)
1.X2 3x> +5x—1=0 v'standard form
—5+./5% — = s
x= ey 4(3X 1) - 5+437 v'substitution into the
2(3) 6 correct formula
5.x=018 of x=-185 v x=0,18
v x=-185 4)
113 x24+2x—=15<0 v'standard form
(x — 3Xx + 5) <0
x=3o0r x=-5 v critical values
—5<x<3
-3 3 v'v answer 4)

1.14 AN2(l—-x)=x-1
(\f 2(1- x))z = (x~1f v'squaring both sides

2-2x=x"—-2x+1 v'simplification
x*=1=0 v'standard form
Sx=1 and x=#-1 v answer with selection
“)
Copyright reserved/Kopiereg voorbehou Please turn the page/Blaai om asseblief
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Mathematics P1/Wiskunde V1

3

DBE/May/June/Mei/Junie 2023

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

1-2 3.\'+_\' — 2?

x*+(3-x) =17

2x? —6x—-8=0
x?=3x—-4=0
(x—4)x+1)=0

x=4 or x=-1
y=—lor y=4
OR/OF
=2y
Jc2+y2 =17

3.l'+_\' = 33

9—-6y+y’ +y> -17=0
2y —6y—-8=0
y?—3y—-4=0
y=H(y+D=0
y=—lor y=4

x=4 or x=-1

v 3.\'+_\' .- 33

Vx+y=3

v'substitution

v'standard form

v’ x-values

v'y-values (6)

OR/OF

v 3.\'+_\' = 33

vx+y=3

v'substitution

v'standard form

v'y-values

v x-values (6)
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Mathematics P1/Wiskunde V1 4
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/May/June/Mei/Junie 2023

13

1 1 1 1
Niv2 2+ Bada o910
__ 1 -2
T2

1 J99 /100

+ »
J99 + 100 /99 — /100
=—l+\/§—\/5+\/§—\/§+2...—\/®+10

=—1+10

v'rationalisation

v’ simplification

v’ answer

3)

[24]
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Mathematics/P1 3 DBE/November 2022

NSC
QUESTION 1
1.1 Solve for x:
1.1.1 Bx-6)(x+2)=0 (2)
1.1.2 2x? —6x+1=0 (correct to TWO decimal places) (3)
1.13 x*-90>x 4
1.1.4 x-TWx=-12 4
1.2 Solve for x and y simultaneously:
2x—y=2
=1 5)
1.3 Show that 2.5" —5™! +5™? is even for all positive integer values of n. (3)
34l
1.4 Determine the values of x and y if: 5 = \/56_‘ @)
125]
Copyright reserved ElipEl Please turn over
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Mathematics P1/Wiskunde V1 2 DBE/November 2022
NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:
e [If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van

toepassing.

QUESTION1/VRAAG 1
1.1.1 Bx—-6)(x+2)=0 vVix=2

x=2 o =2 vVx=-2 (2)
1.1.2 2x2 —6x+1=0

e —b+A/b* —4ac

2a
6+ \/(—6)2 —4(2)(D) v/ correct substitution into
= °2) correct formula
v 2,82

X = 2,82 or x= 0,18 v 0,18 (3)
113 x'—90>x

¥ —x—90>0 v standard form

(x+9)(x—-10)>0

oV: x=—9 or x=10 v’ critical values

3
By
- Q\J 10

x<—=9 or x>10 vvx<-9or x>10

OR/OF “)

(—2:;-=9) or (10;x)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Mathematics P1/Wiskunde V1

3

DBE/November 2022

NSC/NSS — Marking Guidelines/Nasienriglyne

1.1.4 x—TJx=-12
12=7
E Jx v’ isolating the root
(x+12) = (‘}'\/; )2 v’ squaring both sides
x> +24x+144 = 49x
x*—25x+144=0 v’ standard form
(x—16)(x—9) =0
wclifior w8 v’ both answers 4)
OR/OF OR/OF
x=TJx+12=0 v standard form
(‘/; - 31‘/; = 4)= 0 or let Jx=k v factors
Jx=30r Jx=4 v answers
x=9 or x=16 v' both answers forx (4)
1.2 2x—y=2
y=2x—2 ... (1) vioeql
V=R avesees (2)
() in (2):
x2x-2)=4 v/ substitution
%2 —2x—4=0 v’ standard form
x2—-x-2=0
(x—-2)(x+1)=0
x=2 or x=-1 v’ x-values
y= 2 y= —4 v y-values (5)

Copyright reserved/Kopiereg voorbehou
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Mathematics P1/Wiskunde V1

4

DBE/November 2022

NSC/NSS — Marking Guidelines/Nasienriglyne

OR/OF
2x—y=2

1
x=—vy+1 ... 1
% (1)

=4 .. (2)

(1) in (2):

1
yy=y+1l|{=4
{30+1)

|
—y +y—4=0
2}’ ]

y24+2y-8=0
(y+4)(y-2)=0

y=—4 or y=2

2x* —2x—-4=0

xX—x-2=0

(x=2)(x+1)=0

OR/OF

v eql

v’ substitution

v’ standard form

v’ y-values

v’ x-values

OR/OF

v eq2

v’ substitution

v’ standard form

v’ x-values
v’ y-values

5)

(5)
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Mathematics P1/Wiskunde V1 5
NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2022

OR/OF OR/OF
2x=y=2 . (1)
4
X=— . (2) v eq2
}'
(2in (1):
4
2(;] —y=2 v’ substitution
8—y*—2y=0
Y’ +2y-8=0 v’ standard form
(y+4(y-2)=0
y=—4 or y=2 v’ y-values
x=-1 x=2 v’ x-values (5)
1_3 2-5;1 _Sn+l Ts 5n+2 — 2.51'! _Sn-5l +5n.52 ‘/ exp laW
=5"(2-5+25)
_5n (22) v'common factor
2(5 " 1)) v'answer/explanation  (3)
OR/OF
Any integer multiplied by an even number will be
even
y+1
1.4 3 =4/96"
32
3_\'+i x v 3_\'+| B x
= (%6)" (06"
y+l -5 __ 5_31 % 5_\» x
3 .2 = 2 .3 ‘/ 3_\'+1-2—5 - 2 2 32
_g_%
2
x=-2 v x=-2
y+l= i
2
y+l= ok
2
y=-2 viooy==2 4)

Copyright reserved/Kopiereg voorbehou
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Mathematics P1/Wiskunde V1

6

DBE/November 2022

NSC/NSS — Marking Guidelines/Nasienriglyne

OR/OF

y+1

332 =+/96"

3_\'+l 2 v
-
2y+2

3210 =25x-3.\’

32_\'+2.2—10 o 25.\"3.1'

—-10=>5x
Sx=-2
2y+2=-2
Ly=-2

OR/OF

(5] ()

v 32_\'+2-2—10 - 25.\'-3.\'

v y=-2 @)

[25]
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Mathematics/P1 3 DBE/2022
SC/NSC

QUESTION 1
1.1 Solve for x:

14,1 x*+2x-15=0

1.12 5x>-x-9=0 (Leave your answer correct to TWO decimal places.)

1.1.3 x> <3x
1.2 Given: a+§i=16

a
152 Solve for a.
12,2 Hence, solve for x: 2* +2°* =16
,2]002 +21006
13 Without using a calculator, calculate the value of |————&—
V 172

1.4 Solve for x and y simultaneously:

2x—y=2 and l—3y=1

X
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Mathematics P1/Wiskunde V1 2

DBE/2022

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

e If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:

e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
o Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van

toepassing.

QUESTION/VRAAG 1

L] 22 £9%x—15=0 v’ factors
(x+5)x—3)=0 Vx=-5
¥==30r- x=3 v x=3 3)
1.1.2 5x2 -x-9=0

o — (1) (1) - 4(5(-9)
2(5)
_1£4181

v'substitution into the
correct formula

X
10
x=145 or x=-125 V=145
v x==195 3)
1.1.3 x*<3x
2 —3x<0 v standard form
x(x-3)<0 v’ factors
0 3
0<x<3 OR «x€[0;3] A answer 4)

1.2.1
a+ﬁ=16
a

a’—16a+64=0

(a—8) =0
a=38

v’ standard form
v’ factors

v’ answer

3)
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SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
12.2 2 4 oF =16
x, 64
2 +;_16 v’ exp law
2* =8 (from 1.2.1) v 2' =8
2" =2}
x=3 v’ answer (3)
13 1002 4 v'common factor
2771+ 2
7 7( v'second factor
_[2*an v'simplification
17
=+/2°
=22
=4 v answer 4)
1.4 2x—y=2 ..(I)
1
~3y=1 ..(2)
X
y=2x—2 Vy=2x-2
1_ 3(2x-2)=1 v'substitution
X
1 : ; :
——6x+6-1=0 v'simplification
x
1-6x*> +6x—x=0
—=6x* £5x+1=0
6x% —5x—1=0 v'standard form
(6x+1)x—1)=0
K= —l or x=1
v x-values
y= (—-)—2 or y=2(1)-2
y=—— or y=0 v'y-values
(6)
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SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

OR/OF
x=2+y (1) OR/OF
2
“-3y=1 ..(2) 2
X
1
—3yv=
2+y Y
2
v'substitution
2
—3y=
2+y
2—-6y-3 y2 -1
2+y
2-6y—-3y’=2+y
—3y2-7y=0 v'simplification
—y@By+7)=0 v'standard form
7
=0 or y=——
y y 3
T x=—l v'y-values
6
v x-values
(6)
[26]
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Mathematics P1 3

NSC
QUESTION 1
1.1 Solve for x:
15 I x?-2x-24=0
.12 2x*-3x-3=0  (correct to TWO decimal places)
1.1.3 ¥ +5x<-4

1.1.4 Vx+28=2-x

DBE/November 2021

1.2 Solve simultaneously for x and y in:
2y =3+x and 2xy+7 =x> +4y*
) —ntqn* —4m
1.3 The roots of an equation are x= 3 P where m, n and p are positive
m
real numbers. The numbers m, n and p, in that order, form a geometric sequence.
Prove that x is a non-real number.
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DBE/November 2021

NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:
If a candidate answers a question TWICE, only mark the FIRST attempt.
Consistent accuracy applies in all aspects of the marking guidelines.

LET WEL.:
Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

QUESTION/VRAAG 1
L11| x> —2x-24=0
(x—6xx+4)= 0 v factors
x=6or x=-4 Vx=6
Wiy o]
3)
1.1.2 | 2x* -3x-3=0
Fi (3 - ~
x= pE ‘/( 3 = 423) v'substitution into the correct
2(2) formula
L3433
T4
x=219 or x=-0,69 Vx=2,19Vx=-069 3)
1.1.3 | x2+5x<—4
2 +5x+4<0 v’ standard form
(x+4)x+1)<0
v critical values
Critical values: x=—4 or x=-1 SRR MRS
| S
+ ] = I +
_4 1
—4<x<-1 OR/OF xe[4;-1] i amsoret
4
1.14 | /x+28=2—x
(V X+ 28)_ =(2-x) v’ squaring both sides
x+28=4—4x+x"
x*=5x-24=0 v standard form
(x—=8)(x+3)=0 v factors
x#=8 or x=-3 v answers with selection
4)
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1.2 2y=3+x
x=2y-3 wws 101 vequation 1
2xy+7=x*+4y* ...(2)
2y(2y-3)+7=(2y-3) +4y" ¥ substitution
4y* —6y+7=4y> —12y+9+4y> v simplification
4y* —6y+2=0
2y’ —3y+1=0 v'standard form
(2y-1)y-1)=0
1
y=5 or y=1 v’y — values
x=—2or x=-1 v x — values
(6)
OR/OF OR/OF
2y=3+x
_3.x (1) v'equation 1
k4 575 equation
2xy+T=x*+4y* ...(2)
3 =& 3 xY
2’{5 + 5) +7=x"+ 4[5 * 5) v/substitution
2 2 2
33:‘4— X +7=x"+9+6x+x v"simplification
x +3x+2=0 v'standard form
(x+2)x+1)=0
x=-2or x=-1 v x — values
1 v’y — values
=—or y=1 Y &
¥ " (©)
13 |'n_p v2_P
m n m n
n> =mp v'n'=mp
A=b*>—4ac
A=n®>—4mp ,but n* =mp
A=n’*—4n’ OR/OF A =mp—4mp v A=-3n> or -3mp
A=-3n’ A=-3mp
n*>0 mp >0
5=3n%<0 S —3mp <0
.. A <0 =xis anon-real number vA<O
(4)
[24]
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Mathematics/P1 3 DBE/202]

SC/NSC
QUESTION 1
1.1 Solve for x:
1.1.1 x?—x-20=0 3)
112 3x? -2x-6=0 (correct to TWO decimal places) 4)
L3 (x-D*>9 4)
1.1.4 24x+6+2=x “
1.2 Solve simultaneously for x and y:
4x+y=2 and 4x+y’ =8 %)
1.3 If it is given that 2* x 3’ =24°, determine the numerical value of x—y. 4)
[24]
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Mathematics P1/Wiskunde V1 2

DBE/2021

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

e If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL:

e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die memorandum van

toepassing.

QUESTION/VRAAG 1

I.1.1 xP=x-20=0
(x—5)x+4)=0 jﬁm“gs
A=
x=5 or x=-4 &l A3)
1.1.2 3x2-2x-6=0
2
L 2)t e (2)) —43)-6) v substitution
23
1+4/19
=g v'simplification
x=-112 or x=179 VE=~LI12
v x=1/79 (4)

1.1.3 (x—-1D*>9
x*-2x-8>0
(x—dH(x+2)>0

Critical values: x=4 or x=-2

A
~_

x<-2 or x>4

OR/OF
(—o0;=2) or (4;)

OR/OF
x—1>3 or x-1<-3
x>4 or x<-2

v'standard form

v critical values

vvx<-2orx>4

4)
OR/OF
V'V (-0;-2) or (4;)

OR/OF
vx-1>3
vx-1<-3
vv'x>4 or x<-2
4)
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L.1.4 2Vx+6+2=x
2Vx+6=x-2 v’ isolating the surd
4(x+6)=(x—2)°
v =x2 -
dvpih i dvad dx+24=x"—4x+4
x*—-8x-20=0
(x—-10)(x+2)=0 Foeii
x=10 or x#-2 VoD
4)
1.2 4x=2-y. . . (1 Vix=2-y
4x+y*=8. . . (2
W JU——
“2—y+ yz =3 substitution
. v'standard form
y —y—6=0
(y-3)(y+2)=0
y:3 or ).':—2 \/y~valucs
1 v x-values
x==— or x=1
4 (&)
OR/OF OR/OF
y=—4x+2 . . . (1) vVy=—4x+2
4x+y*=8. . . (2
Ax+(—4x+2) =8
x4 :x ) v'substitution
4x+16x" —16x+4—-8=0
16x*> -12x—-4=0
4x* —3x—-1=0
(4x+1)x-1)=0 vstandard form
=Ty o xE v x-values
y=3 or y=-2 v'y-values
(5)
13 2*x3" =(2° x3) %3
2.r x3_\' - 2]8 x36
‘/ 18 6
2.\’____2[8 and 3_\'=36 2 0r3
vx=180ry=6
x=18 and y=6
S.x—-y=18-6
Sx—y=12 v answer (A)
4)
[24]
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Mathematics/P1 3 DBE/November 2020

SC/NSC
QUESTION 1
1:1 Solve for x:
Lkl x*—=6x=0
1.1.2 x’+10x+8=0 (correct to TWO decimal places)

1.1.3 (1-x)x+2)<0

1.1.4 Vx+18 =x-2

1.2 Solve simultaneously for x and y:
x+y=3 and 2x’+4xy-y=15

1.3 If n is the largest integer for which #’® < 5°° | determine the value of #.
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SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

. If a candidate answers a question TWICE, only mark the FIRST attempt.
. Consistent accuracy applies in all aspects of the marking memorandum.

LET WEL:
® Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
® Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

REMEMBER: (A) next o the description of a tick implies accuracy mark
ONTHOU: (A) langs die beskrywing van “n regmerk impliseer akkuraatheids-punt
QUESTION/VRAAG 1

1.1.1 x> —6x=0
x(x—6)=0 v common factor
£~0 46 %=8 v’ both answers 2)
112 x> +10x+8=0
- —b++b* —4ac
2a
—10++/10 —4(1)8) v’ substitution into the correct
a 2(1) formula
_ —10++/68
2
x=-088 or x=-9,12 v-0,88 v 9,12 3)
1433 (1-x)x+2)<0
Critical values:
wel Bt B=l9 _ v critical values
+«—0 o— OI )
< | | B / A
- | I .
_ i = 1—20 : G]_' v’ correct method
x<—-2 or x>1 v answer
(€)
LL4 | Jx+18 =x-2 / _ _
c4+18=2% —dx+4 squaring both sides (m)
.2
0=x~5x-14 v standard form
(x=7Xx+2)=0 v factors
¥=T of xx-2 v both answers
v rejection of x =—2
(&)
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1.2 x+y=3
y=3=X.cc.. (1) vy subject of the formula
23> +4xy —y=15........... (2)
Substitute (1) into (2): S SRIGG
2x* +4x(3—x)-(3-x)=15
2x* +12x—4x* —=3+x-15=0
-2x* +13x-18=0 Y
2x* —13x+18=0 g g fomn
(2x—9)x-2)=0 A
9 v’ x-values
xX= 5 or x=2
3 v’ y-values
y=—— or y=I1
b 5 ] (6)
OR OR
=3 v x subject of the formula
X=3=Y ccivni(l)
2x" +4xy —y=15........... 2)
Substitute (1) into (2):
23-y)? +43-y)y—-y=15 v substitution
2y —12y+18—-4y* +12y—y—-15=0
-2y’ —y+3=0
2y2 +y-3=0 v standard form
(2y+3) y—1)=0 v factors
3 v’ y-values
y=—= or y=1
" v’ x-values
X=— 0r X=
2 (6)
1.3 1200 . 5300
. )100 ( )mo 7 (nz )100 < (53)'00
( )IOO 125 100
n’ <125 v n* <125
Maximum value of n is 11. v 11
(3)
OR OR
200log n <300log 5 v use of logs
T
n<l1L18 v'n<l1LI18
sn=11 v11
(3)
OR OR
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nzm <5300 2,100 3,100
(n2)100 _ (53100 V()" <(5Y)
Vn? <453
3
n<52
v'n<l1118
n<1L18 vl 3)
sn=11
OR
OR
120 <m503(m o 5%2
n< 52 v n<1118
n<1118 vn=11
n=11 @)
[22]
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Mathematics/P1 - 3 DBE/November 2024
NSC Confidential

QUESTION 2

2.1 The first term of an arithmetic series is 7. The common difference of this series is
5 and the series contains 20 terms.

2ilal Calculate the sum of this series. {2
2.12 The original arithmetic series is extended to 75 terms. The sum of these
75 terms is 14 400. Using sigma notation, write down an equation for the
sum of the terms added to the original series. 4)
22 The sequence of the first differences of a quadratic patternis: 1;3;5; ...
221 If T, ofthis quadratic patternis 9 632, calculate the value of 7. 3)
222 If it is further given that the third term of the quadratic pattern is 32,
determine the general term, 7, of the quadratic pattern. (5)
[14]
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4

DBE/November 2024

NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 2

i S = %[2a+(n—1)d]

20
Sy = 7[2(7) +(20 - D)(5)]

v’ substitution

S,, =1090 v’ answer 2)
2. 1.2 T, =7+(n—-1X5)
T, =5n+2 v’ general term
S.5 =S, =14 400 —1090 =13 310 Y 85— Sy
T3 20
D (5n+2)-> (5n+2)=13310
n=l n=l 75
75 \/ \/ =
.Y (5n+2)=13 310 Zzl 3310
n=21 (4)
T, +T,+T, +..+T,,=14400-1090 VS
3 e > & 5 20
107 +112+117+....=13 310
T =102+5n v
55 general term
23 (5n+102)=13310 v i v =13310
1
n=l
“4)
22,1 T, =2n-1
98" first difference = 2(98) — 1 v
answer
= 195
Quadratic: T,, =9 632 —195 v'method
=0 437 v answer (3)
222 28 ; 29 5 32

Y'Y
NS S
2 2 2

v’ second difference

3a+b=1 9a+3b+c=32 ¥ a=1
2a=2 3()+b=1 T,=13)>-2(3)+c=32 |V b=-2
a=1 h=—_2 c—=29 | ¥ method to calculate ¢
OR/OF
1-2 +¢=28
oT,=n">-2n+29
[14]
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Mathematics/P1 4 DBE/November 2024
NSC Confidential

QUESTION 3

A circle with radius 6 cm is drawn.

A second, smaller circle is drawn through the
centre of the first circle and also touches the first
circle internally, as shown in the diagram.

A third, smaller circle is drawn through the centre
of the second circle and touches the second circle
internally. The process of drawing circles
continues and forms a geometric pattern.

3.1 Write down the radius of the 3" circle. (2)
3.2 Calculate the sum of the areas of the first 10 circles. 4)
33 Which circle has a diameter of =N cm?
128 4)
[10]
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QUESTION/VRAAG 3
31 >
2" circle: D = 3cm
2
d .; » 3 3
3% circle: e L.5¢cm v'v radius 3% circle  (2)
OR/OF OR/OF
3" circle = 6(%} =15 v'v radius 3" circle  (2)
42 9
36z ;97 ; Z.?r;...
va
r=— ; a=36rmr v r
10
1
36— -1
4
S0 = ..
L ) v’ substitution
4
S0 =150,80 v’ answer
(C))
33 3
6:3;—..
2
1 ( 3 3
radius =—| — |=— 3
2\128 /) 256 v —
n—1 256
3 6 1
256 2 v’ equating to radius
n-1 general term
1 1 : I
—=| = v'simplification
512 '\ 2
9 n—1
1 1 1
—| =] = or/o n-1=log, .| —
(2 [2] 4 gig;(su}
n—-1=9 Sn—1=9
n=10 ~n=10 v’ answer 4)
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OR/OF

y 3
diameter = —

n—1
3
= =19 l
128 2

12; 26 5.3 ¥ .-

OR/OF

n—1
1
)
2
v’ equating general term of

. 3
diameter to —
128

v'simplification

v’ answer 4)

[10]
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QUESTION 2
2.1 Consider the geometric series: 4+ 2 +1+ % +...
2.1:1 Does this series converge? Justify your answer.

2:1.2 Calculate S, .

349 Given: §3 771 =29 520. Calculate the value of %.

p=k
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QUESTION 2/VRAAG 2
2.1.1 r=1 vl
2 2
Yes, because —1<—<1 .
v’ answer with reason
2)
3 W, s =2
l-r
S = 4
== ] v’ substitution
o
s —82 v’ answer
(@)
22 10 1 k-1 k411 k+2-1 9
3 Y3 =3 3 ey, 4 3
p=k
=3 43k 43k 4 3
alr" —1 Va=3"
Sl’l =
r_];. 1 11-k ‘/ r= 3
29520 = 3 (3 l)
31 vn=11-k
310 _ 3% —59 040 v substitution
31 =9
k—-1=2
k=3 v’ answer
(5)
[9]
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SC/NSC Confidential

QUESTION 3
3.1 Consider the quadratic number pattern: 3 ;7;12; ...
Fel Show that the general term of this number pattern is given by
T, = iM2 + En .
2 2 3)
3.12 What number must be added to 7, , sothat T, =13 5277 4)
3.2 Given an arithmetic sequence with 7, =8 and 7, =11.
321 Calculate the value of n if 7, =41. 3)
322 A new arithmetic sequence P is formed using the term position and
the term value of the given arithmetic sequence.
For the new sequence, F; =1, P, =2 and so forth.
(a) Write down the value of 2, . (1)
(b) Calculate the value of the first term of the new arithmetic sequence. 4)
[15]
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QUESTION 3/VRAAG 3
3.1.1 3;7;12;18
AVARVARRY
First diff: 4:5 ;6
A\VARRY)
Second diff: 1 ;1
2a=1 7 9g=1
1
a=—
2
3a+b=4
3(l)+b=4 :
2 v 3[EJ+b=4
p=s
2
a+b+c=3
—+=—+c=3 /%+_+C=3
L5 s ®
18 ==n’*+=n
2 2
Sl 1352?=ln2+§n /1352?=ln2+§n
2 2 2 2
n*+5n-27054=0 v’ standard form
(n—162)n+167)=0
n=162 or n=-167 v’ answers for n
T, =13363
T, +164=13527
164 must be added. v 164
4)

T, = 3+ sum of 1* differences
13527 =34+4+5+...4+n
n—3+1

[3+n]=13527

n*+n-27060=0
(n+165) n—167)=0
n=164

v 13527 =3+4+5+...+n

v n*+n-27060=0

v answers for n
v 164

“4)
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321 | T, =8+(m-1)Q3)
T, =3n+5 v T =3n+5
41=3n+5 v T, =41
36=3n
#=12 v answer
3)
322a | P,,=12 v’ answer
(D
322b | B=a+7d=1 va+7d=1
A, =a+10d =2 va+10d =2
3d =1
1
d=§ v value of d
a+?[1J:l
3
a——i v value of a
T3 4)
[15]
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QUESTION 2

21

2.2

Given the arithmetic series; 7+ 12+ 17 + ...

2.1.1 Determine the value of T,

2.1.2 Calculate Sy,

2.3 Calculate the value of »n for which 7, =517

The following information is given about a quadratic number pattern:
T,=3,T,-T,=9 and T,-T, =21

22.1 Show that T,=111

222 Show that the general term of the quadratic patternis T, = 6n”> —9n+6

223 Show that the pattern is increasing forall ne N.

QUESTION 3

3.1

32

Copyright reserved

Given the geometric series: 3+6+12+... to n terms.

3l Write down the general term of this series.

k
3.1.2 Calculate the value of & such that: Z-;i(z)*’ =98301

p=1

A geometric sequence and an arithmetic sequence have the same first term.

. ; i 1
e The common ratio of the geometric sequence 1s 3

e The common difference of the arithmetic sequence is 3

e The sum of 22 terms of the arithmetic sequence is 734 more than the sum to

infinity of the geometric sequence.

Calculate the value of the first term.
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QUESTION 2/VRAAG 2
2.1.1 T+12+17+ ...
T,=a+(n—1)d vd=5
T,, =7+(91-1)5) vsubstitution into correct
formula
T, =457 v answer 3)
OR/OF OR/OF
d=35 vd=>5
Ty=on+2 v'substitution n = 91
T, =5(91)+2
T, =457 v’ answer 3)
212, n

S, =E[2a+(n—l)d]

Sm=%[2x7+(91—1)(5)]

v'substitution into correct
formula

v

S, =21 112 answer (2)

OR/OF OR/OF

S, = g(a +1)

o1 v'substitution into correct

S = (7 +457) formula

S, =21112 v answer (2)
213 T, =7+(n—1)5) v'substitution into correct

5n+2=517 formula

5n=7515 v'equate

n=103 v answer (3)
221 T,=3;T,-T,=9 andT,-T, =2l

12 12 12

ST, =34+494+21+33+45=111

OR/OF
2a=12

a=6

3(6)+b=9

b=-9

6—-9+c=3

T, =6(5)" —9(5)+6=111

v’ constant second diff = 12
v first differences : 33 and
45
2
OR/OF

v’ constant second diff = 12

v'substitute 5 2)
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2.2.2 2a =12 v'2a=12
a=6
36)+b=9 or 5x6+b=21 V' 3(6)+b=9/5x6+b=21
b=-9
6-9+c=3 v 6-9+c=3 3)
c=6
T,=6n"-9n+6
223 T =12n-9>0 vT' =12n-9
n>= /n>—3:

- T, is increasing for ne N

v’ increasing for ne N

A3)
OR/OF OR/OF
b9 ol ®
3 P
n= -4— 4
sminatn=1for ne N
.. T, is increasing for n e N v’ increasing for ne N
A3)
[16]
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QUESTION 3/VRAAG 3
3.]..]. I-;r :ar"_l
T, =3(2)" 7T, =3(0) (1)
3.1.2 k 3
> =27 =98 301
p=1 2
k 3
> =27=3+6+12+... _
pm12 v'expansion
n=k
3(2) -1 vn=k
=98 301 o
- vsubstitution into correct
(2) =32768 formula
2% =g OR/OF k =log, 32768
k=15 k=15 4)
32 _22

S,, =22a+693

Su=" [2a +21(3)]

S.22a+693 = 5 +734

44a +1386 = 3a +1468

41a =82
a=2

v/ substitution into S,
v'S,, =22a+693

v'substitution into S,

v §,=5,+734

v’ answer (5)

[10]
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QUESTION 2
: 3 : 1 1 1
2.1 Given the geometric series: — +—+—+...
5 15 45
2.1.1 Is this a convergent geometric series? Justify your answer with the
necessary calculations.

2.2 Calculate the sum to infinity of this series.

2.2 An arithmetic and a geometric sequence are combined to form the pattern, which is

Copyright reserved

given by: P, =x;l;2x;l;3x;-l~;...
3 9 27
221 Write down the next TWO terms of the pattern.
222 Determine the general term (7)) for the odd terms of this pattern. Write

down your answer in terms of x.

223 Calculate the value of Py.

21
224 If > P, =335, determine the value of x.

n=]
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QUESTION 2/VRAAG 2
2.1.1 1 | 1
5 15 45
&
15 _ 1 1
r= —=— \/ = —
173 "73
5
. 1 «1 v’ answer (any indicator
3 of convergence) 2
... the series is convergent.
2.2 5. = a
1-r
1
e D
1_1 v' substitution
3
.3
“ 10 v answer 2
2.2.1
dx: 1 v dx v L )
81 81
222 T, =x+(n-1x Answer ohly: v’ substitution
=xX+xn—x
o Full Marks PR @)
2_2_3 z—;r s arn -1
13-1
Tis= 1[1] vn=13
313 Vo= 1
3
13
T = l or ; or6,27 x 10”7 or 3% v’ answer 3)
23 1594323 ‘
2.2.4 - 5 _
2 P, =8,+8, 78 VS
1 1 10
= 1—[—) v arithmetic sum
_ E[Zx F10x]+ 3 3 v’ geometric sum
1
11—~
3
=66x+0.5 v66x +0,5 (A)
335 =66 2x+05
g % v’ answer (6)
[17]
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QUESTION 3

A quadratic sequence has the following properties:

e The second difference is 10.
e  The first two terms are equal, i.e. 7, =7,.

e T +T,+7, =28

3d Show that the general term of the sequence is T, = 5n”> —15n+16. (6)

3.2 Is 216 aterm in this sequence? Justify your answer with the necessary calculations. (3)
9]
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QUESTION 3/VRAAG 3
1 ® 5 % L
R e
0 T,-—=x
NS
10
2a =10 3a+b=0 v2a=10
a=5 b=-15 v3a+b=0
T,—x—0=10
S =%+10 v T,=x+10
2x+T, =28 v 2x+T, =28
2x+x+10=28
3x=18
x=6 vVx=6
at+b+c=6
5-15+c=6 vV5-15+c=6
- T, =5n" —15n+16
23 =10 v2a=10
Sa=35
T,=a+b+c T,=4a+2b+c T,=9a+3b+c
=5+b+c =20+2b+c =45+3b+c
5+b+c=20+2b+c V5+b+c=20+2b+c
b=-15
T,=-10+c T, =-10+c T,=c VT, =-10+c
vT,=-10+c
T,+T,+T, =-10+c—-10+c+c
28 =3¢—20 v 28=3c-20
c=16 ve=16 (6)
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3.2 T, =5n> —15n+16

216 =5n*> —15n+16
5n* —15n—200=0
n*—-3n-40=0
(n—8)(n+5=0
n=8 or n#-5
LT, =216

v’ equating
v" standard form

v n=2=8

3)

9]
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QUESTION 2
2.1 The first term of a geometric series is 14 and the 6™ termis 448.
2.1.1 Calculate the value of the constant ratio, r. (2)
2:1.2 Determine the number of consecutive terms that must be added to the first
6 terms of the series in order to obtain a sum of 114 674. 4
2.1.3 If the first term of another series is 448 and the 6™ term is 14, calculate
the sum to infinity of the new series. 3)

&)
[14]

k
2.2 If Z(%p-k é] = 20% , determine the value of £.

p=0
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QUESTION 2/VRAAG 2
2.1.1 a=14
T, =14r° =448 VT, =14r° = 448
r=32 Answer only: full marks
=l vr=2 (2)
212 | T,=14"
14(2° 1) v’ substitution into correct
- Ee— formula
2-1
5. =882 v S, =882
114 674 — 882 =113 792
113792=896(2" -1)
128 =2" v 128=0"
n=7 v 7 4)
OR/OF OR/OF
S - a(r”-1)
r—1
n _ / . . 2 2
114 674 = 142" -1) substitution into correct
o | formula
8§191=2" -1
n=log, 8192
n=13 vn=13
. 7 more terms must be added to the first 6 terms. 77 @)
213 r=l OR 448r° =14 \/Jrfzl
2 2
_ 1
SLr=—
2
g =4
N Y ¢
S, = ﬂ? v’ substitution
2
S, =896 v’ answer (3)
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k
=37 6 6
1
Tl:l T2=l+£=§ ‘/Ti.:_
6 3 6 6 6
3 1 1
d==——=— v
6 6 3 “
121 _nf (1 +(n—1 1 v’ substitution
6 2| \6 3
121 i | 1
—=n—-+—n——
3 3 3 3
211,
3 3
121=n?
n=11 v value of n
F=10 v value of k (5)
OR/OF OR/OF
k
2(1;”1):201
p=0 3 6 6
azi \/ﬂ:—l—
6 6
1 1
[=§k+g ‘/!
Rk v n=k+1
S, =—|la+l
n 2[ ]
121 k+1[1 1 1
_— = | -4 —-k+—-
6 216 3 6
121 k+1{1 1
—_— = | —k+ -
6 2 [3 3
E__k+l_k+l
6 21| 3
g“(kJrl)2
6 6 s 121 (k+1)?
k+1=%v121 &
PR v value of k 5)
[14]
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QUESTION 3

It is given that the general term of a quadratic number pattern is 7, = n* +bn+9 and the first

term of the first differences is 7.

31 Show that b =4. 2)
32 Determine the value of the 60" term of this number pattern. (2)
33 Determine the general term for the sequence of first differences of the quadratic

number pattern. Write your answer in the form 7, = mp +q. 3)
34 Which TWO consecutive terms in the quadratic number pattern have a first difference

of 157? (3)

[10]
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QUESTION 3/VRAAG 3
3.1 3a+b=1 v 3a+b=17
3+b=7 v3+b=17 (2)
b=4
OR/OF OR/OF
T,-T,=7 v I,-T,=T
442b+9—-(1+b+9)=7 v substitution 2)
b=4
3.2 T,=n"+4n+9

T, =(60)"+4(60)+9

Answer only: full marks

v’ substitution

=3849 v’ answer (2)
3.3 14 ;21 ;30;41;
First difference: 7 ;9 ;11 ; ... v'first difference
Common 2™ difference: 2 v 2
T,=2p+5 Answer only: full marks vV2p+5 3)
OR/OF OR/OF
First differenice: 7:9;11 ... v first difference
T =a+ (n — l)d
T!?:?+(p_1X2) ‘/2
T,=2p+5 v2p+5 (3)
34 157=2p+5 v157=2p+5
p=76 v p=76
.. Between T, and T,, v T, and T, 3)
OR/OF OR/OF
I:i-rl_?-;r:ls"? ‘/Z:HI_I:? 215?
(n+1)*+4(n+1)+9—-(n* +4n+9)=157
n’+2n+1+4n+4+9-n"—4n-9=157
2n=152
n=76 v'n=76
. Between T, and T, v T, and T, 3)

[10]
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QUESTION 2
2.1 The first term of an arithmetic sequence is —1 and the 7" termis 35.
Determine:
211 The common difference of the sequence (2)
2.1.2 The number of terms in the sequence if the last term of the sequence
is 473 3)
2.1.3 The sum of the first 40 terms in this sequence (2)

i 75:53;35;21; ... isaquadratic number pattern.

22.1 Write down the FIFTH term of the number pattern. (1)
222 Determine the #™ term of the number pattern. (4)
223 Determine the maximum value of the following number pattern:
-15 '—2'-7 -
2 5 2 > 5 e A (4)
[16]
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QUESTION/VRAAG 2
2.1.1 a+6d=35
—1+6d =35 v substitution
6d =36
d=6 ANSWER ONLY: Vanswer @
OR/OF FULL MARKS OR/OF
386D, v’ substitution
7-1 v answer (2)
2.1.2 T;za—k(n—l)d
v'substitution into the
473=~1+(n—1)6) ANSWER ONLY:
79— n—1 correct formula
) _—ngo FULL MARKS v’ equating to 473
n = v’ answer 3)
2.1.3

S, =%[2a+(n—l)d]

S10="5 [2-1)+ (@0-1)o)]

v’ substitution

5.8, =4640 v answer (2)
OR/OF OR/OF
T,, = 6(40)-7
=233
n
S =—la+l
n 2( )
40
=— (— 1+ 233) v’ substitution
=ed0 v answer (2)
2.2
75 53 35 21
22 -14
4 4
T =11 vanswer (A) (D
222 T,=an” +bn+c VT, =an’ +bn+c
2a=4
a=2
3a+b=-22 VgD
6+b=-22
b=-28 v b=-28
a+b+c=75
2—-284c=75
c=101 v c=101

T, =2n> —28n+101

“)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Study copy distributed by EduResource ZA | eduresourcza.com

62


https://eduresourcza.com

Mathematics P1/Wiskunde V1 6
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

223

Minimum value of T,

Minimum value of 7, =2(7)" —28(7)+101=3
Each term in the new pattern is —é the value of the

terms in the old pattern.

: |
Maximum value of new pattern = ~Z

OR/OF
T =4n-28
4n—-28=0
4n =28
n=7

Minimum value of 7, =2(7)" —28(7)+101=3
Each term in the new pattern is —é the value of the

terms in the old pattern.

. 3
Maximum value of new pattern = ~%

OR/OF
T =_2n2+§n_ﬂ
" 5 5 5
_28
”__2b =
" 23
5
=7
3
T7=—g
OR/OF

Copyright reserved/Kopiereg voorbehou
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v n=17

v min value = 3
v — % value of term of

old pattern

v/ max value = —% (4)

OR/OF

vn=17
v min value = 3

v —% value of term of

old pattern

v max value = —%

“4)
OR/OF

vV T +(-5)

=7
3
v/ max value = % (4)

OR/OF
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r 2,2, 28, 100
5 5 5

7 4 28

" ——gn+? v T:: —(—S)
—in+g§=0

5 5
—4n=-28

n=7

Minimum value of 7, =2(7)° —28(7)+101=3
Each term in the new pattern is —é the value of the

terms in the old pattern.

; 3
Maximum value of new pattern = =5

v" max value = —%
4)

[16]
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QUESTION 3

3.4

Bk The first two terms of a geometric sequence are:
3 2
497 +27t+27
—t*—6t-9 and 2
2
Determine the values of ¢ for which the sequence will converge.
Copyright reserved

Consider the following geometric sequence: 1024 ;256;64; ...

Calculate:

311 The 10" term of the sequence

312 i256(41‘*’)

p=0
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QUESTION/VRAAG 3
3.1.1 'Tn :ar"_l
10-1
T,, =1 024[1) v'substitution into the
4 ANSWER ONLY: correct formula
il e 3 FULL MARKS
0T e v’ answer
(2
R s )
3256(4'7)=1024 + 256 + 64 +... o—
p=0
S - all —-r" I
n l i r
1\ v'n=9
1024 1- [ZJ
S. = v'substitution into the
’ - 1 correct formula
4
87381
Sy =——
s v answer
=1365,33 @)
OR/OF OR/OF
> 256(4"")
p=0
—1024256641641l . !
= +256+64+16+4+ +Z+E+a v 1024
87381 v’ rest of expansion
Sg=—— v'n =9 terms
64
=1365,33 v’ answer 4)
3.2 2 _g 9_13+9r2+2?r+27
e 2 £ +9t" +27t+27
_ 2
—(e> +6t+9); %(z+3)(r2+6t+9) Y= £ _6:-9
, 1 ;
—(e+3); 5(r+3)' v —(t* +6t+9)
v 1(t+3)(r2 +6t+9)
—(t+3) 2
¥y =
2
—Ja =3 <1
-2<-t-3<2 ‘/_1<—r—3<1
l<—t<H
-5<t<-1 v’ answer (5)
[11]
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QUESTION 2
Given the geometric series: x+90+ 81 + ...

21 Calculate the value of x.

22 Show that the sum of the first » termsis S, =1000{1-(0.9)).

2.3 Hence, or otherwise, calculate the sum to infinity.
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QUESTION/VRAAG 2
2.1 90 81
% _81 s, 0_8
x 90 x 90
81x=8100 v answer 2)
x=100
OR/OF OR/OF
x=90x B - Q
9 9
x =100 v’ answer
)
29 5, = a(i =)
s vr=09
- _(100 - _(0’9)_) v'substitution into correct
" 1-0,9 formula
_100l1-(0,9)" 5
n 0’1 ( )
-8, =1000(1-(09)")
2.3 S, = a
1—r
100
S, = — 9 v’ substitution
10
S =1000 v answer (2)
OR/OF OR/OF
S = LL“;[l 000(1-(0.9) )] V', =lim| 1000(1-(0,9)")|
S, =1000 v answer (2)
[6]
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QUESTION 3

Consider the quadratic number pattern: —145 ;122 ;101 ; ...

3.1 Write down the value of T,.

32 Show that the general term of this number pattern is T, = —n* +26n—170.

3.3 Between which TWO terms of the quadratic number pattern will there be a difference
of —1217

3.4 What value must be added to each term in the number pattern so that the value of the
maximum term in the new number pattern formed will be 1?
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QUESTION 3
3.1 -82 v’ answer (1)
3.2 —145 ;=122 :-101 ;...
23 21
\/ \/
-2 -2
2a=-2 .. a= “;232_2
3a+b=23 .~ 3=1)+b=23 - b=26 /3(—1)”’:23
axbse=<145 3 =1 + Wrec=—T45 = e==170 —1+26+c=-145
~T, =—n> +26n-170 3)
OR/OF OR/OF
v2a=-2
2a=-2 .. a=-1
vo=— Y
c=—145+(-2)—23=-170 c=-145+(-2)-23
~T, =-n*+bn—170
b=26 (3)
~T, =—n> +26n-170
3.3 i T =a+(n—-1d
=bn+c
" or =23+ (n—1)(=2) vT,=-2n+25
T =—2n+25
! =25-2n -
—2n+25=-121 T =-121
—2n=-146 o
n=173 o =173
Between T, and T, Ll 23
' 4)
OROF OR/OF
T,-T ==(n +1)?+26(n+1)—170—(—n* +26n—170) VT =_92n+95
—121=-2n+25 YT =—121
n=73 vn=173
Between T; and T, v’ answer 4)
34 nz__bz__zﬁxm v'13
2a  2(1)
T,;=-1 vT,=-1
. add 2 v add 2 3)
OR/OF OR/OF
n=13
T13=—(13)2 +26(13)-170=-1 vT,=-1
- add2 v add 2 3)
[11]
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QUESTION 2

2.1 Consider the quadratic sequence: 72 ; 100 ; 120 ; 132 ;

2.1.1 Determine 7., the n” term of the quadratic sequence. “4)
2.1.2 A term in the quadratic sequence 72 ; 100; 120; 132 ; ... is equal to the
twelfth term of the sequence of first-differences. Determine the position
of this term in the quadratic sequence. (5)
2.13 Determine the maximum value of the quadratic sequence. (3)
2.14 Determine the maximum value of the sequence:
23553253375 o (D
25 Consider the sequence: —11; 2sin3x ;15; ..
Determine the values of x in the interval [O° 90°] for which the sequence will be
arithmetic. (4)
[17]
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QUESTION/VRAAG 2
2.1.1 72 ;100 ; 120 ; 132 ;
-8 -8 v’ second differences = — 8
2a=-8 Va=_4
a=—4
3a+b=28 v b=40
b=40
a+b+c=172
c ,,: 36 v o=36
T, =—4n" +40n+36 4)
> T,, =36—8n=36-8(12) = —60 v 36— 8n
—4n? +40n+36 = —60 e N
n® —10n—24=0 srandar form
(n—12)(n+2)=0 st
n=12 v n=12
(5)
2.1:3 T =i 4-d0=0 v —8n+40
n _ ‘/n _ 5
=5
OR/OF OR/OF
—b_40 _ v'substitution
2(1 8 \/n — 5
T, =—-4(5)> +40(5)+36
v'136
=136 3)
2.14 Maximum value =41 v'value
(1)
2.2 2sin3x—(—11)=15-2sin3x v’equating
4sin3x=4 v 4sin3x=4
sin3x=1 v sin3x =1
3x=90°
-xx _30° v answer
T 4)
[17]
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QUESTION 3
31 If » =§ and a =2 000, determine:

3.1:1 T,, the general term of the series (1)

3.1.2 T, (D)

2 : A g 16
3:1.3 Which term of the series will have a value of (3)
15625
3:d Consider the geometric series where z T =27 and §,=26.
n=1
Calculate the value of the constant ratio (r) of the series. G}
9]
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QUESTION/VRAAG 3
3.1.1 T 5
T, =ar™™ =2000] - v 2000 — (1)
5 5
3.1.2 7-1 16
. _zooo(g] -1 — (1)
3_]__3 n-1
16 1
——=2000] - v i
15625 [5) equating
1 iy 1 n-1
1953125 \5
9 n—1
1y _(1 OR n-l=log v’ same base / use of log
5 5 + 1953125
n—-1=9
n=10 v’ answer (3)
ok S, =27=—"— vs,=27=-"2
) 1-r ) o
=3 _ 3
nga(l r):26 ‘/Sj_a(l r)_26
s 1-r l—r
27(1-r')=26 v'substitution
— r3 e E
27
ool
27
1 1
= - — \/ r=-—
=3 3
4)
OR/OF OR/OF
§ ==t
1-r
a=27(1-r) va=21(1-r)
But a+ar+ar’ =26 va+ar+ar® =26
a(l+r+r*)=26
2 v ituti
270 - )1 +r+r’)=26 substitution
] 26
1-r)(l+r+r)=—
(I=r)( ) >
2 3 2 26
ro+r+l-r-r' =r=—
27
-r’+l= 4
27
. 3
27 l
1 vVi== 4
L= 5 3 ( )
[91
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QUESTION 2
2.1 75 x;y;-11; ... isanarithmetic sequence. Determine the values of x and y. (4)
2.2 Given the quadratic number pattern: -3 ; 6 ; 27 ; 60 ; ...
221 Determine the general term of the pattern in the form T, =an’+bn+c. @)
222 Calculate the value of the 50™ term of the pattern. 2)
223 Show that the sum of the first » first-differences of this pattern can be
givenby S, =6n"+3n. (3)
224 How many consecutive first-differences were added to the first term of
the quadratic number pattern to obtain a term in the quadratic number
pattern that has a value of 21 060? 4)
[17]
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QUESTION/VRAAG 2
2.1 7:x;y:-11; ...
a=17
a+3d=-11
7+3d=-11 v 7+3d=-11
d =—6 v d =-6
x=a+d=7+(-6)=1 v value of x
y=a+2d=7+2(-6)=-5 v value of y
4)
OR OR
a+3d=-11
3d=-11-7 v3d=-11-7
3d =—18
y= -5 v y= -5
4)
OR OR
x-T=y—x and y—-x=-11-y v 2 equations
2x—T=y ...(1) 2y=—11+x...(2)
(1)into (2) v substitution
2Q2x-T7)=-11+x
4x—-14=—-11+x
3x=3
x=1 v’ value of x
y=2(1)-7=-5 v value of y
4)
2.2.1 -3:6 ;27 ;60 ;
v" second difference
2a = 12
a==6 vVa=6
3a+b=9
3(6)+b=9
b=-9 vb=-9
a+b+c=-3
6-9+c=-3
c=0 v =0 4)
T = 6n° —9n
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222 T,, =6(50)° =9(50) | Answer Only: Full Marks i substitute 50
~14 550 answer (2)
223 901 333 7.
a=9 v aand d
d=12
S, = %[Za +(n— l)d]
3 v’ substitution into the correct
= [209)+(n~1)12)] formula
=2[18+12n-12]
2
_n n
= [12n-+6] v 2li2n+6]
=6n" +3n
3)
224 | —3+S, =21060 v —3+5 =21060
| =21063
6n> +3n = 21063 F :
) equation
6n- +3n—-21063=0
2n* +n-7021=0 v'standard form
ne ~b+~b* —4ac
2a
-1+ \j(l)2 —4(1)(=7021)
n=
2(2)
n=59 orn;t_llg
. ks v answer "
OR
T, = 21060
6n° —9n—21060 = 0 v’ equation
2% —3n—7020 =0 v’ standard form
n =60
.59 first differences must be added. V'Y answer
“)
[17]
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QUESTION 3
3.1 Prove that » 4.3%* isa convergent geometric series. Show ALL your calculations. 3)
k=1
N, a2k 2 :
3:2 If 24.3 =§, determine the value of p. (5)
k=p
(8]
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QUESTION/VRAAG 3
3.1 ° ,
> 4.3%* =1sardy 4 1k
k=1 3 v 12+4+>+. or 36[—)
4 1 3 3
rm=——
12 3
1 v value of r
—l<§<1

. series is convergent (—1<r<1)

v —1<r<l
3)

32

D437 =43"F +437 4437 + .

k=p

a=43>"
1
r=—
3
S _ a
= A=y
2_ 43%°F v substitution of @, rand S
9 - 1
3
4.3%°P — “ v simpliﬁcation[4.32_" = %)
27
3>r =37 v 3¥r =37
2-p=-3
p=3 v’ answer
3)
[8]

v’ expression for a
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Given: f(x)=a* -1 for a>0. B[z;%ﬁ] is a point on f.

4.1 Calculate the value of a.

4.2 Write down the range of f.

DBE/November 2024

4.3 Sketch the graph of f. Clearly show the intercepts with the axes and asymptotes,

if any.

4.4 It is further given that C isapointon fat y= % ;

Determine the coordinates of C/, the image of C, when C is reflected about the line

y=x.
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QUESTION/VRAAG 4
41 | f(x)=a"-1
5
9 =a -1 v’ substitution
i =
9
2
a= z v answer 2)
4.2 y>-1 v’ answer
(D
OR/OF
ye(-1;) v’ answer
(D
4.3 )
v(0:0)
v’ asymptote
v'decreasing shape
(3)
5 >
-1
4.4 Q—(E"--l o
3 3 substitution
.2;?- ~ 2- X
8 3
B -G
2 2
x=-3 v’ answer
C[—3 : Q]
8
& L = v’ answer 3)
8
9]
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QUESTION 5

Sketched below is the graph of f(x) = £

+¢ having the domain (~o;1)uU(l; ).
x+p

The graph of f cutsthe y-axisat (0;1). A line of symmetry of f is givenby g(x)=x-3.

v
g
x
o T
/
/
5.1 Write down the value of p.
52 Determine the equation of the horizontal asymptote of £
5.3 Calculate the value of a.
54 For which values of x is f(x)>0?
5.5 Graph f undergoes a transformation to 4 where:
e  The domain and range of % are the same as that of f
e h'!(x), the derivative of A, is negative on its domain
Describe a possible transformation that f could have undergone to result in A.
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QUESTION/VRAAG 5
3.1 p=-1 vVp=-1 £
52 ) =x-3
S 2 v’ substitution
y=1-3 Answer only: —
y=-2 v’ answer 2)
9.3 1= a
T0-1 v substitute (0 ; 1)
3=
-1
a=-3 v’ answer 2)
54 -3
—=2=0
x—1
-3=2x-2
2x=-1
1 v/ x-intercept
X=—=
2

xe[—-l—;lj OR/OF —15x<1
2 2/

v'v' answer 3)

5

f is reflected in the y-axis, then translated 2 units to
the right

OR/OF

f is reflected in the x-axis, then translated 4 units
down

v’ reflection in y-axis
v’ translation 2 units right

(2)
OR/OF

v’ reflection in x-axis
v’ translation 4 units down

(2
OR/OF OR/OF
f is reflected about the line x = 1 v'v reflection about line
x=1 2)
OR/OF OR/OF
f is reflected about the line y = -2 v'v reflection about line
y=-2 2
[10]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Study copy distributed by EduResource ZA | eduresourcza.com

84


https://eduresourcza.com

Mathematics/P1 6 DBE/November 2024
NSC Confidential

QUESTION 6

In the diagram below, the graphs of f(x)=—-x>+4x+5 and g, a straight line, are drawn.
C(3 : 8) is a point of intersection of f and g. EH is drawn parallel to the y-axis, with E
apointon f and H apointon g.

yu

A
0] X

6.1 Calculate the coordinates of B, the turning point of f. 3)
6.2 Show that the equation of the line through A and C is givenby g(x)=2x+2. 3)
6.3 Calculate the maximum length of EH for f > g. 4
6.4 Given: k(x)= f(x+m)=-x*-2mx—-m’> +4x+4m+5

Determine the value of m such that g is a tangent to . (5)

[15]
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QUESTION/VRAAG 6
ot e N OR/OF  f'(x)=-2x+4=0
= 2-1) i) =—2xtd= v method for x
¥=2 v value of x
y=—(2)> +4(2)+5
-9 v value for y
- B(2:9) 3)
6.2 x> —4x-5=0
(x-5)(x+1)=0
x=5 or x=-1
- A(-1;0) v A(-1;0)
Equation of AC:
s=0_J-0 OR/OF mzﬂzz v" method for
341 x+1 3+1 gradient
=4y —0=2(x+1
SRaE=R : el v’ substitute point A
2x+2=y y=2x+2 or C into equation
of a straight line
3)
63 | FH=—x"+4x+5-(2x+2) v difference
EH = —x*+2x+3 vEH =—x"+2x+3
Max EH at:
~2x+2=0 OR/OF xz“_bzﬂ
2a 2(-1)
v x - value
x=1 ¥=1
Max length of EH =—(1)> +2(1)+3 | Answer only: —
_4 4 v length 4)
6.4 k(x)= f(x+m)
=—x"=2mx—-m’> +4x+4m+5
K (x)=—2x—2m+4 Y k(%)
k'(x)=2 k'(x)=2
—2x-2m+4=2
= Im 2 Answer only: g
x=1-m v x=1—-m

k(1-m)=g(l—m)
—(-m)* =2m(—m)—m’ +4(1—m)+4m+5=2(1—m) +2

1+2m-m* -2m+2m* - m* +4-4m+4m+5=2-2m+?2

—2m-4=0

Sm=-2

v’ substitution

v’ answer

3)
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OR/OF OR/OF
k(x)= f(x+m)=g(x)
—x*=2mx—-m’ +4x+4m+5=2x+2 ie_quati_ng )
D=3ty (2m . 2)x TN ST P simplification
A=(2m-2)* —4(1)m* —4m—3) v’ substitution into A
A=4m’> -8m+4—4m” +16m+12 7
A=8m+16=0 /A:O
Froa. answer
(5)
OR/OF OR/OF
f(x)=—x>+4x+5
fl()=—2x+4=2 V(=2
—2x=-2
P v’ x-value
SO ==’ +41)+5
-y=8 _ ) v y-value
. translate 2 units to the right v’ 2 units to the right
Som==2 v/ answer
%)
[15]
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QUESTION 4

; 1

Given: g(x) = P +2

4.1 Write down the equations of the asymptotes of g.

4.2 Draw a graph of g, indicating any intercepts with the axes and asymptotes.

4.3 Determine the values of x where g(x) > 0.

4.4 Determine the equation of the axis of symmetry of g which has a negative gradient.
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QUESTION 4/VRAAG 4
4.1 x=1 vx=1
y= ) v y=
@)
4.2
y
v’ x-intercept
v’ y-intercept
2 v/ asymptotes
s v shape
4)
o 1
2
4.3 Jr<l o wsl \/x<l
2 2
v x51 2)
4.4 y=—(x-1)+2 v’ substitution of
y=-—x+3 (1;2)
v’ answer
(2)
OR/OF OR/OF
= i) v’ substitution of
N (1;2)
ety v’ answer
(2)
y=—x+c
2=-(D+c v substitution of
=4 (1;2)
Ly=—x+3 v’ answer
@)
[10]
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QUESTION 5

In the diagram, the graphs of f(x)=1log,x and g are drawn. Graph g is the reflection of f

in the line y = x. Graph f passes through the point P(4 ; 2). Q is the x-intercept of f and R
is the y-intercept of g.

I P(4;2)

/

3.1 Write down the coordinates of P/, the image of P on g.

52 Show that a = 2.
53 Write down the equation of g in the form y=...

54 T is apoint on [ in the first quadrant where TR is parallel to the x-axis. Calculate
the area of ARTP'.
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QUESTIONS/VRAAG 5
3.1 P’'(2;4) vix=2
v y= 4
2)
5'2 f ‘x)zloga‘x
2=log, 4 v substitute (4 ; 2)
a” =4 v/al — 4
a=
(2)
2.3 y=2" viy=2"
(D
54 1=log, x
Six=2 T2:1) vx=2
RT = 2 units v RT =2 units
P'T = 3 units v P'T = 3 units
Area of ARTP '= %.RT.TP
:lx2x3=3un’n52 v answer
2 (4)
9]
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QUESTION 6

The graphs of f(x)=x>-2x-3 and g(x)=mx+c are drawn below. D and E are the
x-intercepts and P is the y-intercept of f. The turning point of f is T(1 ; —4). The graphs of
f and g intersectat P and E.

y]
f
g
D O E x
P
T

6.1 Write down the range of f. (D)
6.2 Calculate the coordinates of D and E. (3)
6.3 Determine the equation of g. (2)
6.4 Write down the values of x for which f (x)— g(x)>0. (2)
6.5 Determine the maximum vertical distance between % and g if A(x)=-f(x) for

xe[-2;3] (5
6.6 Given: k(x)=g(x)-n.

Determine » if & is atangentto f. 5)

(18]
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QUESTION 6/VRAAG 6
6.1 y2-4 or yel[-4;») v’ answer (1)
6.2 x*-2x-3=0 v=0
(x=3)(x+1)=0
x=3 or x=-1 v both x-values
~E(3:0) and D(-1:0) v correct identification
of coordinates (3)
6.3 PO ;-3)
ey =1 ¥ iy =1
- g(x)=x-3 v g(x)=x-3 )
6.4 f(x)>g(x) v x<0
x<0 or x>3 v xs3 2)
6.5 Distance =— x> +2x+3—x+3=—x>+x+6 vD=—x+x+6
b
D' =-2x+1=0 or/of x= _Z Fiviethod
1
le .'..rzl Vix=—
2 2
1 iy .
DI—|=-=-]| +=+6 v’ substitution
2 2 2
= IS =6,25 v answer (5)
6.6 f (x)=m
1=2%x—2 1 =2x-2
3
i v = E
2 2
Point on f: (é—_l‘jj _15
2 4 ‘/T
B [%_3}_;1
VLW B
4 2
n= 2l = 2 =225
4 4 v’ answer
(5)
OR/OF OR/OF
f(x) =k(x)
2 = 2W=-3=x—3—n v'equating
X =3x+n=0 v standard form
A = b* —4ac -
5 v'substitution into A
=(=3)" —4()(n) R e
To touch: A =0 A=0
0=9—4n
4n =9
"= 9 v’ answer (5)
4
[18]

Copyright reserved/Kopiereg voorbehou

Study copy distributed by EduResource ZA | eduresourcza.com

Please turn over/Blaai om asseblief

93


https://eduresourcza.com

Mathematics/P1

QUESTION 4

NSC

Sketched below is the graph of f(x)=2" -4 for xe[-2;4).
A and B are respectively the y- and x-intercepts of f.

DBE/November 2023

il o /B 4 x
— A
4.1 Write down the equation of the asymptote of £
4.2 Determine the coordinates of B.
43 Determine the equation of £, a straight line passing through A and B in the form
k(x)=...
4.4 Calculate the vertical distance between k and f at x=1

4.5 Write down the equation of g ifit is given that g(x)= f(x)+4

4.6 Write down the domain of g~'.
4.7 Write down the equation of g~' in the form y = ...
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QUESTION 4/VRAAG 4
4.1 y=—4 vy=-4 (1
4.2 x —intercept: 0=2" -4 vy=0
4=2"
=2 vx=2 (2)
B(2:0)
43 y=2-4=-3 wy=—3
A0:;-3)
y=mx+c
3 v'gradient
m==
2
3
k(x)= X~ 3 v’equation 3)
4.4 3 3 vk(1)
k(l)==(1)-3=—
0)=20)-3-7 ’
f)=2"-4=-2 A =-2
Vertical distance = —% —(-2)= % units v'answer (3)
4.5 g(x)=f(x)+4
g(x)=2" ; xe[-2;4) \/g(x)=2" (1)
4.6 1
Rangeof g: ye 1;16
1
Domain of g~ :x E{i;lﬁ) or/of i5x<16 /s/xe[z;lﬁJ 2)
4.7 gry=F
gl ix=2" v'swop x and y
- 1
g '(x)=log, x, x € 1;16 v’ equation
(2)
[14]
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The graphs of f(x)= —%(x -1)*+8 and g(x) = g are drawn below. A point of intersection
x

of f and g is B, the turning point of f. The graph f has x-intercepts at (-3 ;0) and (5;0)

and a y-intercept at C.

y
C B
3 0 x
5.1 Write down the coordinates of the turning point of f.

52 Calculate the coordinates of C.

53 Calculate the value of d.

5.4 Write down the range of g.

5.5 For which values of x will f(x).g(x)<07?

5.6 Calculate the values of k so that hfx) =—2x + k will not intersect the graph of g.

5.9 h is atangent to g at R, a point in the first quadrant. Calculate 7 such that
y=f(x)+t intersects g at R.
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QUESTION 5/VRAAG 5
> | (1;8) vx=1vy=8 2)
52
y=—s(0=1)" +8 vx=0
2
Y v’ answer 2)
oo:3)
2
53 g - d
— 1 v'substitution (1:;8) (1)
Ld=8
54 yeR;y#0 v y#0 ()
5.5 —3<x<0 or x25 VY -3<x<0
v
OR/OF o )
xe[-3;0)U[5;2)
5.6 DR F g ikl
X X
—2x2 +kx—8=0 v standard form
R (k)i _ 4(_ 2X_ 8) v'substitution into A
k2 —64<0 vA<0Qor A=0

CV:k=8 ; k=-8

L.—8<k<8 or/lof ke(-8:;8)

OR/OF
g () =h(x)
8
o | =
—8=-2x"
xi=k D,
y=14 L B2;4)and A(-2; —4)
For tangents:
h(x)=—"2x+k or h(x)=—-2x+k
4=-22)+k —4=-2(-2)+k
k=8 k=-8

S—8<k<8 or/of ke(-8:8)

v'inequality
&)

OR/OF

#..2
x2

v’ x-values
v’ y-values

v'inequality
)
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5.7 h(x)=-2x+8
—2x+8= 8
X
—2x* +8x=8
2%+ 8x—-8=0
x'—4x+4=0
(x-2)?2*=0
Lx=2 vx=2
r@== v 1)
h2)=4 Y hQ2)
4= = +t
2
P 7 v answer
2 “
OR/OF OR/OF
r@=2 Vx=2
v
Tangent point of contact (2 ; 4) @
1 .
SA=—Q2-1)" +8+1¢
2( ) v h(2)
4= 15 +t
2
7
'.t:—E v answer
4)
OR/OF OR/OF
g(x)=8x""
g (x)=—8x
—2=-8x7
11
4 X
x=2 Vx=2
y= § =4
2
R(2:4)
y =—1(J::—1)2 +8+1
12 v h(2)
4:—5(2—1)2+8+r v f(2)
1
F== P v’ answer 4)
[18]
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QUESTION 4
4.1 Given the function p(x) = [%] i
4.1.1 Is p an increasing or decreasing function?
4,1.2 Determine p~, the inverse of p, in the form y=...
4.1.3 Write down the domain of p~'.
4.14 Write down the equation of the asymptote of p(x)-5.

42  Given: f(x)= —-"Ll 42

4.2.1
422

423

424

4.2.5

Copyright reserved

x —
Write down the equations of the asymptotes of f
Calculate the x-intercept of f.

Sketch the graph of [, label all asymptotes and indicate the intercepts
with the axes.

Use your graph to determine the values of x for which il 22
x —

Determine the equation of the axis of symmetry of f(x—2), that has a
negative gradient.
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QUESTION 4/VRAAG 4
4.1.1 decreasing v’ decreasing (D)
4.1.2 (lj-f
y=|=
i 3
xz[l} v swop xand y
3
y=log, x v’ answer (2)
3
OR/OF OR/OF
} — 3—.(
=¥ v swop x and y
Sy=—lo
¥ B3 X v’ answer (2)
4.1.3 x>0:xeR v’ answer (1)
414 y=-5 v’ answer (1)
4.2.1 x=1 v x=1
_9 Vy=2 )
4.2.2 4
PR Viety=0
4=-2x+2
2x=-2
(2)
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423
v/ asymptotes
= . v’ x-intercept
N v’ y-intercept
) v’ shape 4)
424 4 5.5
x—1
4
= 395 vx<-1
x—1
x<-1 or x>1 v x>1 2)
425 y=—x+c v intersection of axes at (3 ; 2)
2=-34e v subst (3;2)and m=-1
c=5
y=—x+5 vV y=—x+5 3)
OR/OF OR/OF
y=—x+c
2=-1+c
c=3
y=—x+3
y=—(x-2)+3 vV —(x-2)+3
y=—x+5 vVy=—x+5 3)
OR/OF OR/OF
y=—(x+p)+q
y=—((x-2)+(-1))+2 vV y=—((x-2)+(-1)+2
y=—x+5 vVy=-x+5 3)
[18]
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QUESTION 5

The graphs of the functions f(x)=—(x+3)’+4 and g(x)=x+5 are drawn below.
The graphs intersect at A and B.

4 /
B
A
(9] X
i \

5:1 Write down the coordinates of the turning point of 1. (2)
52 Write down the range of f. (1)
83 Show that the x-coordinates of A and B are —5 and —2 respectively. 4)
54 Hence, determine the values of ¢ for which the equation —(x+c+3)> +4=(x+c)+5

has ONE negative and ONE positive root. 2)
>3 The maximum distance between f and g in the interval x, <x<x, is k.

If A(x) = g(x)+k, determine the equation of /4 in the form h(x)=... (5)

[14]
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QUESTION 5/VRAAG 5
4 | T.P(-3;4) v_3
¥4 2)
59 y<4 or ye(-x4] v answer (1)
53 J(x)=gx)
—(x+3)* +4=x+5 v equating
-x*—6x—9+4=x+5 v —x2—6x—9
-2 =T7x-10=0
x> +7x+10=0 v’ standard form
(x+5)(x+2)=0 v factors 4)
x=-5 or x=-2
54 The graph must shift more than 2 and less than 5
units to the right
n=5<ec<-2 v’V answer (2)
5.5 D(x) = f(x)-g(x)=—x>*-7x-10 v'distance
— v Dy T =
Max:—2x-7-0 ORIOF  x=—C7) 2x=7=0
7
X=—= \/x:—z
2 2
2
oot o2 of o LY g5 s
2 2
Sk=2,25 k=225
coh(x) = x+7,25 Vh(x)=x+725 (5
[14]
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QUESTION 4
4.1 Sketched below is the graph of h(x) = i +q. The asymptotes of & intersect at
x+p
(1 :2).
y
h
2 -
=
0] 1 x
4.1.1 Write down the values of p and gq. 2)
4.1.2 Calculate the coordinates of the x-intercept of A. (2)
4.1.3 Write down the x-coordinate of the x-intercept of g if g(x) = h(x+3). (2)
414 The equation of an axis of symmetry of A is y=x+. Determine the
value of 1. ()
4.1.5 Determine the values of x for which —2< _l_
x—1 3)
Copyright reserved E 3 = Please turn over
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42 The graphs of f(x)=x’-4x-5 and g(x)=a2"+q are sketched below.
e E and H are the x-intercepts of f.
e C is the y-intercept of f and lies on the asymptote of g.
e The two graphs intersect at D, the turning point of f.

Yy
7
E H
o X
» 6
g ]
D
421 Write down the y-coordinate of C. (1)
422 Determine the coordinates of D. 2)
423 Determine the values of a and g. 3)
424 Write down the range of g. (D
4.2.5 Determine the values of & for which the value of flx) — k will always be
positive. (2
[20]
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QUESTION 4/VRAAG 4
4.1.1 p=—1 and g=2 vp=—1 v g=2 (2
412 1 .
x—1+2_0 V=0
—2x+2=1
1
xX=—
2
1 .0
2’ v’ answer (2)
1
4.1.3 x=—-3
2 V3
-5 -5
=7 Answer only: full marks v X=7 (2)
414 y=x+t v'subst (1 ;2)
2=1+¢
1
4.1.5 —2< 4 Answer only: full marks
1 v L-+-220
—= _§250 x—1
X= 1
vV x<—
1 2
xSE or x>1 v ox>1 (3)
OR/OF
re[—w,l] or (l,oo)
2
42.1 y=-5 v’ answer (1)
422 _=b —{-4)
x———i—z / __2
2a 2(1) X =
f(2)=2"-4(2)-5=-9 vy=-9 (2
~D2:;-9)
OR/OF OR/OF
f(x)=2x—4
2x—4=0
=2 Vix=2
f(2)=2"-4(2)-5=-9 vy=-9 2)
~D2:;-9)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Study copy distributed by EduResource ZA | eduresourcza.com

106


https://eduresourcza.com

Mathematics P1/Wiskunde V1

11

DBE/November 2022

NSC/NSS — Marking Guidelines/Nasienriglyne

423 | q=-5 Va=-5
~9=a(2)*-5 v substitution of (2 ; —9)
—4=4a
a=-1 va=-1
3
sgx)=-2*-5 ©)
424 ye(-0;-5) OR y<-5;y€eR v answer (D)
4.2.5 k<-9 v-9
v k<-9 2)
[20]
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QUESTION 5

The graphs of g(x)=2x+6 and g~', theinverse of g, are shown in the diagram below.
e D and B are the x- and y-intercepts respectively of g.

e C isthe x-intercept of g'.

o The graphs of g and g~ intersectat A.

J/

D 0 (& X
A

A
5:1 Write down the y-coordinate of B. (1)
52 Determine the equation of g™ inthe form g7'(x)=mx+n. 2
53 Determine the coordinates of A. 3)
54 Calculate the length of AB. 2)
5.5 Calculate the area of AABC. (5)
[13]
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QUESTION 5/VRAAG 5
5.1 g(x)=2x+6
y=6 vy=6 (D
2.2 y=2x+6
x=2y+6 v' swop x and y
: Answer only: Full marks
y= 1 5.3 v’ equation 2)
2
53 .
%x -3=2x+6 v'equating
x—6=4x+12
3x=-18 Vx=-6
X=—6
/ Jommt
A(=6:-6) y 6 3)
OR/OF OR/OF
eF o= v'equating
x=—6 ‘/X - -6
y=—0 vy= -6 (3)
5.4 AB=/(6)* +(12)° vsubstitution
=180 =65 =13,42 v answer (2)
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3.9

BC=v6*+6* =12 =62

AB = AC =180 symmetry of g and g
2
1 h=(/180)* —[@]
=162 =92

area of AABC =%BC><h

=%x J72 xJ162 = 54 units>

OR/OF
tan BDC = 2
- BDC = 63.43°
tanDCA = L
2
. DCA =26,57°
. DAC = 36,86° (ext angle triangle)

Area of AABC :%(M)(M)sm?’ﬁ,%"

v BC
v’ AB = AC /midpoint (3 ; 3)

v 1Lh(A)

v’ substitution

v answer (A) (5)
OR/OF
v BDC = 63,43°

v DAC = 36,86°

vAC = \/1 80
v’ substitution into the
correct formula

=53,99 units’ v answer (A) (5)
OR/OF OR/OF
Area of AABC = Area of ABDC + Area of AADC v" Areas (ABDC+AADC)
= i DC.BO + lJDC}might 7 l DC.BO
2 2 7 2
1 1
==(9)(6)+(9)(6) v L DCheight
2 2 2
=54 units’ v’ substitution
v answer (A) 5)
[13]
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QUESTION 4

The graph of g(x)= a[%} +7 passes through point E(-2 ; 10).

4.1 Calculate the value of a. (3)

4.2 Calculate the coordinates of the y-intercept of g. (2)

43 Consider: A(x) = (%]

4.3.1 Describe the translation from g to A. ()
432 Determine the equation of the inverse of A, in the form y=... (2)
191
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QUESTION 4
41 l -2
lﬂza[g] +7 v subs (-2 ; 10)
3= 9‘“1 v’ simplification
La=—
3 v’ answer 3)
4.2 y=g(0)
i iy o
y= 5 X = +7 v substitution of x =0
y= 22 =7.,33
3 ’ ANSWER ONLY:
[0 : ?) FULL MARKS " —— )
43.1 Translation by 1 unit to the right and 7 units v' 1 unit right
downwards v" 7 units downwards (2)
432 Y
h(x) = [—]
3 ANSWER ONLY:
LI [ 1 )"' FULL MARKS v swap x and y
B !
y=log,(x) OR/OF y=-log,(x) v answer
3
(2
[9]
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QUESTION 5

Consider: g(x) =

+q9
xX+p

The following information of g is given:

e Domain: xeR; x#-2
e x-intercept at K(1;0)

e y-intercept at N[O 5= %)

+1
x+2 6)

5.1 Show that the equation of g is given by: g(x)=
52 Write down the range of g. (1)

5.3 Determine the equation of 4, the axis of symmetry of g, in the form y=mx+c,
where m > 0. 3)

5.4 Write down the coordinates of K’ , the image of K reflected over A. )
[12]
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QUESTION 5
5.1 a a
)= - Y glx)= 1
g( ) x+2 g ( ) x+2
Subs (1 ; 0):
=—4+
142 1
0=a+3q v 0=a+3q
1
Subs [0 A ——}
3
1l__a |
2 0+2 ¢
—1=a+2q v -l=a+2q
Solving simultaneously: v solving simultaneously
a=-3 va=-3
(x)=——+1 ©
sg(xX)=——+
5 x+2
5.2 yeR; y=1 v’ answer
OR/OF (1)
(—eo;Dor (1;0:)
OR/OF
y<lor y>1
3.3 y—1=1(x+2) OR/OF 1=1(-2)+c |vYm=1
ANSWERONLY: | ¢=3 ¥ subs point (-2 1)
y=x+3 | FULL MARKS y=x+3 v answer )
54 K (-3;4) v x-value
v’ y-value
(2
[12]
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QUESTION 6

The sketch below shows the graph of f(x)=-x> —6x+7.
C is the y-intercept of f.

A and B are the x-intercepts of f.

D(-5 ; k) isapointon f

6.1 Calculate the coordinates of E, the turning point of 1.

6.2 Write down the value of .

6.3 Determine the equation of the straight line passing through C and D.

6.4 A tangent, parallel to CD, touches f at P. Determine the coordinates of P.
6.5 For which values of x will f(x)-12>07?
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QUESTION 6
6.1 f(x)=—x>—6x+7
f' (x) =-2x—-6
(-6)
—2x—-6=0 OR/OF . e v method
2(-1)
=-3
B3 16 ANSWER ONLY: v %-yalue
’ FULL MARKS V' y-value
(3)
6.2 k= f(-5)
k=—(-5)*—-6(-5)+7 g
k=12 answer (A) (1)
6.3 C0:7) v' coordinates of C
D(-5;12)
127
Mep =750 v’ substitution
mq; =-1 v'm
Equation of CD:
y=—x+7 v’ answer
4)
6.4 —2x—6=-1 v f(x)=—2x-6
—2x=5 v’ equating to — 1
x= _3 v’ x-value
2
2
y=f = =i = -6 = +7=6—3=15,75 v’ y-value (A)
2 2 2
4)
S P = 5,6—3
2 4
6.5 Point by symmetry: (=1 ; 12) v -1
-5<x<-1 v’ answer
OR/OF )
— X — X712 ANSWER ONLY:
Y —6x—5>0 FULL MARKS
¥ o650
v -1
(x+1)x+5)<0
v’ answer
—5<x<-1
(2)
[14]
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QUESTION 5
Given: f(x)= "—3 2
5.1 Write down the equations of the asymptotes of f. 2)
52 Write down the domain of f. (1)
5.3 Determine the coordinates of the x-intercept of f. (2)
54 Write down the coordinates of the y-intercept of f. (2)
5.5 Draw the graph of f. Clearly show ALL the asymptotes and intercepts with the axes. (3)

' [10]
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QUESTION/VRAAG 5
5.1 x=3 v x=3
y=2 vy=2
2
52 xeR, x#3 v answer (1)
OR/OF OR/OF
xe(—0 ;3) U (3;x) v'answer (D
OR/OF OR/OF
x<3 or x>3 v answer (D
9.3 -1
0=—+2
x—3 v y=0
—2x+6=-1
r= z v
2 answer
x-1nt; [3 ! 0]
2 (2
54 . [ ?] ¥ x=0)
y-int: 0;— 7
3 =
3
(2
55 !

2,33
—

| /

0 31 35 :

v/ asymptotes

v’ intercepts with the
axes

v’ shape

3)

[10]
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QUESTION 6

The graph of f(x)=log, x is drawn below.
B(k; 2) is apoint on £

/
B(k;2)

6.1 Calculate the value of .

6.2 Determine the values of x for which —1< f(x)< 2.

6.3 Write down the equation of f ™', the inverse of f£; in the form y=...
6.4 For which values of x will x.f "'(x)<0?
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QUESTION/VRAAG 6
6.1 f(x) =log,x
2=log,k v substitution of (k ; 2)
4* =k
k=16 v/ answer
(2)
6.2 1 1
—l=log,x .. x=— v x==—
g4 4 4
I <x< x .,
Z_A_lﬁ or/of Xe Z : 16 " Sm—
2
6.3 f(x)=log,x
y=log,x
x=log,y v'swopping x and y
Y= v answer
2
64 | x<0 v'v answer
(2)
OR/OF OR/OF
xe(—0;0) v' v answer
2
[8]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Study copy distributed by EduResource ZA | eduresourcza.com

120


https://eduresourcza.com

Mathematics P1 6 DBE/November 2021

NSC

QUESTION 7

The graph of f(x)=(x+4)(x—6) isdrawn below.
The parabola cuts the x-axisat B and D and the y-axisat G.
C is the turning point of f.

Line AE has an angle of inclination of @ and cuts the x-axis and y-axisat A and E

respectively.
T isapointon f between B and G.

¥
E
0 X
A B o) D '
T
G
C
7.1 Write down the coordinates of B and D.
7.2 Calculate the coordinates of C.
7.3 Write down the range of f.
74 Given that 0= 14,04° and the tangentto f at T is perpendicular to AE.
7.4.1 Calculate the gradient of AE, correct to TWO decimal places.
742 Calculate the coordinates of T.
75 A straight line, g, parallel to AE, cuts f at K(-3;-9) and R.
Calculate the x-coordinate of R.
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QUESTION 7
7.1 | B(4:0) v B(—4:0)
D(6 ; 0) v D(6; 0) 2
12 | f(x)=x*-2x-24
x, =—2 ORIOF 2x-2=0 OR/IOF x=_—2*°
' 2a 2
(=2
2()
L x, =1 vix, =1
Yo =fD
=12-2(1)-24
=-25
C(1;-25) v Y, =25 2)
13 y=>-25 v’ answer (1)
OR/OF OR/OF
y e [-25 ; ) v answer (1)
74.1 . 1 v answer
7.4.2 My = —4 v m,, = —4
Fi@)=2x-2 v fl(x)=2x-2
2x—-2=—4 v equating
xp =—1 vix, =-1
yr =21 vy, =-21 (5)
7.5
line = l / mh’ne — i
4 4
1 1
y+9= Z(x * 3) OR/OF =B 4 (_3) e v’ substitution m and
K(=35=9)
y+9=lx+g C=—§=—8,25
4 4 4
= gy 3 OR/OF ~0,25x—8.25 1 33
x’—2x-24= 1x—£
4 v’ equating
4x> —8x—96 = x—33
4x* -9x—-63=0 v’ standard form
Ax-2D(x+3)=0
21 ) _
Sx=—=525 or x#-3 v’ answer with selection
4
(6)
[17]
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SC/NSC
QUESTION 4
The lines y=x+1 and y=-x—7 are the axes of symmetry of the function f(x)=——+g4.
X+p
4.1 Show that p=4 and ¢ =-3. 4)
42 Calculate the x-intercept of f. 2)
4.3 Sketch the graph of f. Clearly label ALL intercepts with the axes and the asymptotes. “)
(10]
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QUESTION/VRAAG 4
4.1 x+1=—x-7 Vix+l=—x-7
2x=-8 v 2x=-8
x=-4 vx=-4
-2
x)=——-3
70 x+4
p=4 and g=-3 )
OR/OF OR/OF
ptq=1 ... (1) vpt+g=1
—p+q=-T7
qg=p—7 ....... () vg=p-1
subs. (2) into (1)
p+p-T=1 v’ substitution
2p=8 v simplification
p=4
=-3 4)
4.2 -2
= -3
% x+4
-2
O = — v oy =
x+4 ys=l
—-2-3(x+4)=0
—-3x-14=0
14 14
Sad = m— v x=—— 7
- . ®
4.3 I
[ v horizontal asymptote
| v vertical asymptote
—4.67/ | vy intercept
= C; v shape
| 35
I 4)
[10]
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SC/NSC

QUESTION 5

Sketched below are the graphs of f(x)=-2x> +4x+16 and g(x)=2x+4.
A and B are the x-intercepts of £, C is the turning point of f.

8

Y C
g
/
A B X

5.1 Calculate the coordinates of A and B. (3)
5.2 Determine the coordinates of C, the turning point of £ (2)
53 Write down the range of f. (1)
54 The graph of h(x)= f(x+ p)+ ¢ has a maximum value of 15 at x=2.

Determine the values of p and g. (3)
5.3 Determine the equation of g™, the inverse of g, in the form y= ... (2)
5.6 For which value(s) of x will g ' (x).g(x)=07? (2)
5.7 If p(x)= f(x)+k, determine the value(s) of k for which p and g will NOT

intersect. (5)

(18]
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Mathematics/P1 6 DBE/2021

SC/NSC
QUESTION 6
6.1 Given: g(x)=3"
6.1.1 Write down the equation of g™ inthe form y=... (2)
6.1.2 Point P(6 ; 11) lies on A(x)=3""+2. The graph of 4 is translated to
form g. Write down the coordinates of the image of P on g. (2)
6.2 Sketched is the graph of f(x)=2""7 +q.T(3; 16) is a point on f and the asymptote
of f is y=-16.
Ty
. T(3; 16)
X
0 s
.————J_///i
16 |
Determine the values of p and g. 4
8]
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QUESTION/VRAAG 5
5.1 —2x* +4x+16=0
2 —
X —2x—-8=0 v’ factors
x—4Hx+2)=0
x=4 or x==-2 vV x==2 v x=4
SA(-2:0)  and B(4:0) (3)
52 f(x)=-2x*+4x+16
2a -2(2)
fFO =2 +4(1)+16 =18
. C(1;18) v 18 2
OR/OF OR/OF
f(x)=-2x" +4x+16
fl(x)=—4x+4
—4x+4=0
x=1 A
FA) =202 +4(1)+16=18 v 18
2 T8y (2)
53 y <18 vy<18
(1)
OR/OF OR/OF
ye(—0;18] v ye(—0;18]
)
54 TP (1 ; 18) for f
TP (2;15) for h v TP for h at (2 ; 15)
.'.p:—l q=—3 ‘/p=—l
3
5.5 y=2x+4
x=2y+4 v'swop x and y
1
l \/ ] = — —
e 2 Y=3* 2
2
5.6 g(x)=0o0r g '(x)=0
x=4 or x=-2 (product 0 at x-intercepts) Vx=4
v x=-2
(2)
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5.1 25 +4x+16+k=2x+4 v'equating
22 42x 4124k =0 v’ standard form
b> —4ac <0 v b* —dac <0
2 v st i
(2)? —4(-2)(12+Kk) <0 substitution
4+8(12+k)<0
100 +8k <0
k<-125 v’ answer
(5
OR/OF
OR/OF
g'(x)=2 vg'(x)=2
fl(x)=—4x+4=2 v fl(x)=—4x+4
1
xX=—
2
f3]=175 < 1(3)=15
2 ' 2
l -5 v g -l— =5
8 2 )= 2
“k<-125 v’ answer 5)
[18]
QUESTION/VRAAG 6
6. ]. - ]. }.‘ —_ 3"
x=3" v' swop x and y
y=loggx v’ equation
(2)
6.1.2 h(x)=3""*+2
Transformation: 4 units left, 2 units down - 2 (A)
/ - XK=
P'(2;9 7 =0 (A)
2
62 | f()=2""+g
qg=-16 Vg=-16
_p3
12(2; % - o v substitute (3 ; 16)
n+3 5
2 :32 . v 22 =2° or p+3=log,32
Sip =
p=2 Y p=2
(C))
[8]
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SC/NSC
QUESTION 4
: -3
4.1 Given: h(x):—-—-«—+2
x-1
4.1.1 Write down the equations of the asymptotes of A. (2)
4.1.2 Determine the equation of the axis of symmetry of % that has a negative
gradient. 2)
4.1.3 Sketch the graph of A, showing the asymptotes and the intercepts with
the axes. “4)
Copyright reserved Please turn over
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4.2 The graphs of f(x)=—(x+5)' -8 and g(x)= ;—x +~92— arc sketched below.

2
A is the turning point of f.

The axis of symmetry of f intersects the x-axis at E and the line g at D(m ; n).

C isthe y-intercept of f and g.

¥
j' ; C i
.D(m ;1)
2 E 0O X

4.2.1 Write down the coordinates of A. 2
422 Write down the range of f. (1)
423 Calculate the values of m and n. (3)
424 Calculate the area of OCDE. (3)
4.2.5 Determine the equation of g~', the inverse of g, in the form y= ... (2)
42.6 If h(x)=g™"(x)+k isatangentto £ determine the coordinates of the

point of contact between h and f 4)

[23]
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QUESTION/VRAAG 4
4.1.1 =1 vx=1

y= 2 v y= 2 (2)
4.1.2 y=mx+c  y-y=mx-x) y=—(x—p)+q

2=—1+c or y-2=—I(x—1) or =—(x—1)+2 | substitutionof m=-1and

C=3 y—2=—x—|—l }r:_x+3 (112)

v’ answer

y=—x+3 y=-=x+3 @)

4.1.3
y

SRR

v’ vertical asymptote: x = 1
and
horizontal asymptote: y =2

. 5
v x-intercept: =

v y-intercept: 5
v’ shape (A)

4)
42.1 (-5;-8) vVx=-5vy=-8
)
422 y>-8 or [-8w) v’ answer
(1)
423 |m=-5 = p—
n=g-5)
1 9 v'substitution
=5 (~5)4—
) v n=2
(3)
424
¥y ) 1
L Area trapezium = E(DE +0C)xOE | , siethid
1
f / c = 5 (2+4,5)%5 v correct substitution
D
- 5 ‘ =2 6_50r 16,25 v answer
/\ 4 3)
A
OR OR
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Area A= 3 b.h
y rcaif= i v’ method
1 5
=—(5) 2
f 56(3)
_25
Tl 0 X 4
Arearect =b.h
=(5)(2)
=10
v'correct substitution
vanswe ]
Area trapezium = 2? +10= %or 16,25 iis &2
OR
OR
S(-9;0) ¥
/ Areg ik SO0 =15
- 2
¢ 1 9
=-)| 2
Jof2)
X _ g
4
:A
Area ASED = b= l(4)(2) =4
2 2
: v method
Area trapezium = area A SOC — Area A SED
= 81 — v correct substitution
4
_ 6—Sor 16.25 v answer 3)
425 L 19
§ = X=5y+F5 v’ changing x and y
=5 1) _ .
g7 =2l v answer
2
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4.2.6 f(x) =%(x+5)2 -8

f(x) =%J|c2 +5x+4,5

f(x) =%(x2 +10x+25)—-8

v ()
fF(x)=x+5
h(x)=2x—9+k
x+5=2 v x+5=2
x=-3 y=-6
4)
OR OR
f(x) = h(x)
1
5(x+5)2—8=2x—9+k v equating
L Bl pp
2 2
x:_—3=—3 L v turning point/ A =0
1
2] —
5
y=-6
v —_—i— \/ ] = —
(-3:-6) x=-3¥ y=-6 4)
[23]
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QUESTION 5

The graph of f(x)=3"* is sketched below. A is the y-intercept of f.
B is the point of intersection of f and the line y=9.

y1

B 9

f

A&‘
x
5.1 Write down the coordinates of A. (1)
52 Determine the coordinates of B. (3)
53 Write down the domain of 7. (2)
y : 27
5.4 Describe the translation from f to A(x)= 3 3)
%35 Determine the values of x for which A(x) <1. (3)
[12]
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QUESTION/VRAAG 5
51 A1) v’ answer
1)
5.2 9=3 v equating
32 = YR s 32 :3—.r
x=-2
v x=-
B(-2:9) x=2
3)
53 xe (O;oo) or x>0 vV answer
(2)
5.4 hG) =273
h(x)=3"%2 v h(x) =377
f shifted 3 units to the right v'3 units
v’ right
3)
5.5
§7 <1 3 <1
3*>27 or 37 <3 V¥ saror 37 <3
3 >3 —x+3<0 v3*>3 or —x+3<0
x>3 %53 ¥ %53
(3)
OR
OR
The graph shifts 3 units to the right v trz}nslatmn
Thus the y-intercept shift 3 units to the right (3 ; 1) v’ y-intercept
s x5 v answer 3)
[12]

Copyright reserved/Kopiereg voorbehou

Study copy distributed by EduResource ZA | eduresourcza.com

Please turm over/Blaai om asseblief

135


https://eduresourcza.com

136

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu


https://eduresourcza.com

Mathematics/P1 7 DBE/November 2024
NSC Confidential

QUESTION 7

7.1 Mary's grandparents deposited R5 000 into a savings account on the day that she was
born. The account pays interest at a rate of 6,8% p.a., compounded quarterly.
Calculate the accumulated amount in this account on Mary's 16™ birthday. (3)

72 After 4 years, the value of a printer was half of its original value. Determine the rate
at which the value of the printer depreciated over this period, if depreciation was
calculated according to a straight-line method. 2)

73 Tshepo was granted a loan of R100 000 on 1 March 2022 at an interest rate of
13,5% p.a., compounded monthly. Tshepo agreed to repay the loan over S years in
monthly instalments of R2 300,98, starting on 1 April 2022.

731 Calculate the total interest that he will pay over the 5 years. (2)

7.3.2 Tshepo paid R22 300,98 (his monthly instalment and an additional
R20 000) on 1 March 2024 into the loan account. He continues to pay the
original monthly instalment thereafter. How many months earlier will
Tshepo repay the loan? (7)
[14]
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QUESTION/VRAAG 7
7.1 A= P+i0)"
64
A=5000[1+ﬁ) vin
400 v’ substitution into
=R 14 706,56 correct formula
v’ answer
3
F A=P(l1-in)
1p_ P(1-4i) v'substitution into
2 correct formula
1
—=(1-4i
> ( )
1
1= g
v’ answer
r=12,5%
2)
OR/OF OR/OF
_— 50% v method
4
=12,5%
" v answer
(2)
gz M | Already paid:
2 300,98 x 60 = R 138 058,80 v/ amount already paid
Interest: _
138 058,80 — 100 000 = R 38 058.80 v’ interest
2)
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Balance after 2 years:

B x|I-(l +i)™" |

2 300 98{

=i

P=

12
=R 67 804,94

R 67 804,94 — R20 000 =R 47 804,94

P:x|1-(1+f)‘"|

i
230098 1—| 1+ 8t
1200

47 804,94 =
13,5
1200
0,766 = (1,01125 )™
log 101125 0,766 = —
n=23,83
*. 12 months earlier
OR/OF
12x2
A =100 000[1+ 13,5 J
1200
=R130 799,12
12x2
2 300,98 (l—i— 13,5 J -1
1200
F= 13,5
1200
=R 62993, 92
Balance outstanding = A — F = 130 799,12 — 62 993,92

=R67 805,20
R 67 805,20 — R20 000 =R 47 805,20

P:x|1-(l+z')_"|

i
2 300,98 1_[1+ s }
1200

47 805,20 = =
1200

0,766...=(1,01125)”"

10g, 1125 0,766...= —

n =23,80

*. 12 months’ earlier

v'n= 36

vi

v’ substitution into
correct formula

v’ answer

v’ answer

v'substitution into
correct formula

v/ answer in months

@)
OR/OF
vn=24
Vi

v’ substitution into
both correct
formulae

v/ answer

v/ answer

v/ substitution into
correct formula

v’ answer in months (7)
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0,4142=1- il
800

809\ "
— =0,5858
800

—n= log{mm 0,5858

\800)

n = 47,80 months after starting payments

.. 12 months earlier
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OR/OF OR/OF
-n v ]
13:5 I
230098/ 1-| 1+ —— <=
[ ( lZOOJ :] 135\ v n=24
100 000 = +20000] 1+ —= v'=100 000
135 1200 v’ substitution into
1200 correct P formula
v’ substitution into
correct A formula
2300,98(1- @
84 709,38 all s i i
38 = 0.135 simplification
12

v answer in months

)

[14]
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Mathematics/Pl 7 DBE/May/June 2024

SC/NSC Confidential
QUESTION 7
7l Six years ago, Thabo bought a phone for R13 000. The value of the phone depreciated
annually according to the reducing-balance method. The value of the phone is now
R8 337,75. Calculate the annual rate of depreciation. 3)
72 Eric and Thandi need to save R80 000 each to go on a holiday at the end of
December 2027.

o Thandi decides that she will start saving at the end of January 2025. She will
make 36 monthly deposits into a savings account that pays interest at 8,6% p.a.,
compounded monthly. The deposit will be made at the end of each month.

e  Eric calculates that if he makes 48 deposits of R1 402,31, starting at the end of
January 2024, he will have enough money to go on holiday. He will make his
deposits into a savings account at the end of each month. The savings account
pays interest at 8,6% p.a., compounded monthly.

Calculate the difference between the total amount that Eric and Thandi will deposit
into their respective savings accounts over the given period. 4)

7.3 Lesibana was granted a loan of R225 000. The rate of interest for the loan is 9% p.a.,
compounded monthly. Lesibana will make monthly payments of RS 500, starting
exactly four months after the loan was granted. How many payments will Lesibana
make to settle the loan? (6)
[13]
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QUESTION 7/VRAAG 7
7.1 A=P(1-i) p _
e substitution in correct
8337.75=13 000(1—1) formula
i=714% v'v answer
(3)
72 F:x(l—f—lj)"—l
1
8,6 )" Vi
Al1es—— | =1 d
1200
80000= v'substitution into correct
8.6
formula
1200
x= R1 955,78 v answer
Thandi's total = 1955,78 x 36 =R 70 408,08
Eric's total = 1402,31 x 48 =R 67 310,88
Difference = 70 409,08 — 67 310,88
=R3 097,20 v’ answer
4)
7.3 A= P(1+i)
3
A=225 00({ 1+ 0’09] v’ substitution in correct
12 formula
A= R230100,5637... v’ answer
; 5500[1 —(1 + Oiggj ]
0,09Y
225000] 1+ =
({ 12 ] 0,09
12
0,3137734959...=1— (1 + %} v’ substitution
1+ w =0,6862265041...
12
—-n= l{)g(HE] 0,6862265041... v simplification
12
n=50,394375...
n=>51 v" use of logs
v’ answer
(6)
[13]
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Mathematics/P1 7 DBE/November 2023

NSC
QUESTION 6
6.1 Patrick deposited an amount of R18 500 into an account earning r% interest p.a.,
compounded monthly. After 6 months, his balance was R19 319,48.
6.1.1 Calculate the value of 7. (3)
6.1.2 Calculate the effective interest rate. )

6.2 Kuda bought a laptop for R10 000 on 31 January 2019. He will replace it with a new
one in 5 years' time on 31 January 2024.

6.2.1 The value of the old laptop depreciates annually at a rate of 20% p.a.
according to the straight-line method. After how many years will the
laptop have a value of R0? (2)

622 Kuda will buy a laptop that costs R20 000. In order to cover the cost
price, he made his first monthly deposit into a savings account on
28 February 2019. He will make his 60" monthly deposit on
31 January 2024. The savings account pays interest at 8,7% p.a,
compounded monthly. Calculate Kuda's monthly deposit into this
account. “4)

6.3 Tino wins a jackpot of R1 600 000. He invests all of his winnings in a fund that earns
interest of 11,2% p.a., compounded monthly. He withdraws R20 000 from the fund at
the end of each month. His first withdrawal is exactly 1 month after his initial
investment. How many withdrawals of R20 000 will Tino be able to make from this
fund? ®)
[16]
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QUESTION 6/VRAAG 6

6.1.1 A=P(l+i)

(]
19319,48 =18 500| 1+ —
1200

r
1+—— | =¢/1,04429...
[ 1200)

v n==6
v'substitution into correct
formula

L _0,00725...
1200
r =87% v’ answer 3)
6.1.2 ; g7 2 v'substitution into correct
1+ —=|1+——
100 [ 1200] formula
r = 9.06% v answer (2)
6.2.1 A =P(1—in)
0=10 000(1 . O,2n) v'substitution into correct
n=5 formula
' v answer (2)
6.2.2 F _ X (1 3 I-T)" —l
]
60 =
Al1+ 2L -1 i
1200 v'n
20 000 = 57 v'substitution into correct
— formula
1200
x=R267,26 v answer
4)
6.3 i Hl— (1_+f)‘"
I \/f
0112)" v'substitution into correct
20 000[1—(1+—12 ] ] i
1600 000 =
0,112
12

56 0112)"
—=1-|1+
73 12

0112\" 19
1+ =—
[ 12 ) 75
—-n=Ilo [g]
= g[]+0_l1212J 75

—n=-147,80

Tino will make 147 withdrawals of R20 000

v'correct use of logs

v —n=-147_80
v'n=147
)

[16]
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QUESTION 6

6.1

6.2
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6 DBE/May/June 2023

SC/NSC

A company bought a photocopier for R150 000 on 1 July 2022. They will use the
old photocopier as a trade-in when they replace it with a similar new photocopier in
5 years' time on 30 June 2027.

6.1.1

6.1.3

The average rate of inflation over the next 5 years will be 6,5% p.a.
Determine the price of a similar new photocopier in 5 years' time.

Calculate the trade-in wvalue of the old photocopier after
5 years, if it depreciates at a rate of 9% p.a. on a straight-line method.

The company set up a sinking fund to cover the replacement cost of the
new photocopier. The fund earns interest at the rate of 7,85% p.a,
compounded monthly. The company made its first monthly deposit on
31 July 2022 and will continue to do so until 31 May 2027, one month
prior to the new photocopier being bought. How much should be
deposited at the end of each month so that the company will be able to
buy the new photocopier?

Today, Andrew borrowed R200 000 from a bank. The bank charges interest at
5,25% p.a., compounded quarterly. Andrew will make repayments of R6 000 at the
end of every 3 months. His first repayment will be made in 3 months from now.
How long, in years, will it take Andrew to settle the loan?
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QUESTION 6/VRAAG 6
6.1.1 A= P(1+1)" v
~ . substitution into the
A =150 000(1+0,065) correct formula
A =R205513 v’ answer (2)
6.1.2 A=P(—in)

A =150 000(1-0,09x5)
A =150000-67 000

v’ substitution into the
correct formula

A =R82 500 v’ answer (2)
6.1.3 SF=A-T=205513-282500
=R123 013 # answer
- x|(l+z')" —1|
[
Fxi
xX=——
i1
123 013x0,0785 7 E_=0,0'?85
o 1 12
59
i 0,0785 il 0,0785 v 59 and [1+ O,OTSSJ(A)
12 12 12
=R1 704,01 v answer (A) 4)
6.2 p_ Al —(1_+ -
1
0,0525) "
GOOOl:l—[H— 2 2 ) }
200 000 = v’ substitution into correct
0,0525 formula
4

7 0,0525) "
—=1-|1+
16 4

9 (1621)"
16 | 1600

9
log —
—dp=— 16 _
1621
log| ——
1600
—4n= —-44,1243...

n = 11,03 years

v’ simplification

v use of logs

v —4n= —-441243. .
v n=11,03 years 5)

[13]
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QUESTION 6
6.1 R12 000 was invested in a fund that paid interest at m% p.a., compounded quarterly.
After 24 months, the value of the investment was R13 459.
Determine the value of m. 4)
6.2 On 31 January 2022, Tino deposited R1 000 in an account that paid interest at 7,5%

p.a., compounded monthly. He continued depositing R1 000 on the last day of every
month. He will make the last deposit on 31 December 2022.

Will Tino have sufficient funds in the account on 1 January 2023 to buy a computer

that costs R13 000? Justify your answer by means of an appropriate calculation. 4)
6.3 Thabo plans to buy a car that costs R250 000. He will pay a deposit of 15% and take
out a loan for the balance. The interest on the loan is 13% p.a., compounded monthly.
6.3.1 Calculate the value of the loan. (1)
632 The first repayment will be made 6 months after the loan has been
granted. The loan will be repaid over a period of 6 years after it has been
granted. Calculate the MONTHLY instalment. 5)
(14]
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QUESTION 6/VRAAG 6

6.1 A=PU+i)"
8
13459 =12 000 1+ —-
400

R
1+25 | =1121...
400

m
1+—=§/1,121..
400

v 8
v’ subst into correct
formula

vi+2 _sf1121.,
400

Z__00144...
400
S.m=5,78% v 5,78 %
“)
6.2 N —
Fe x| +1.) 1
1
0,075
12 v
1 000 (1+0’0?5J -1 12
12 v 12
F=
0,075
12
=R12 421,22 v’ answer
He won't be able to buy the computer because v’ conclusion
R13 000-R12 421,22 =R578,78 4)
OR/OF
He won't be able to buy the computer because
R12 421,22 <R13 000
6.3.1 Loan amount = 85% x R250 000
=R212 500 v’ answer (1)
OR/OF OR/OF
Loan amount = R250 000 — (15% x R250 000)
=R212 500 v/ answer (1)
6.3.2 3 5
A =21250 14—0’13 v A=21250 1+0’13
12 12
A =22426253 v’ answer

S5 x[l—(l-Jri)"")I

1

{1—[1+—0;;3)‘” H
224262,53 =

v’ substitution into

0,13 correct formula
12 v —67
S x=R4 ?24,96 v answer (5)
[14]
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QUESTION 7
71 How many years will it take for an investment to double in value, if it eamns interest at
a rate of 8,5% p.a., compounded quarterly?
7.2 A company purchased machinery for R500 000. After 5 years, the machinery was
sold for R180 000 and new machinery was bought.
7.2.1 Calculate the rate of depreciation of the old machinery over the 5 years,
using the reducing-balance method.
122 The rate of inflation for the cost of the new machinery is 6,3% p.a. over
the 5 years. What will the new machinery cost at the end of
5 years?
123 The company set up a sinking fund and made the first payment into this

fund on the day the old machinery was bought. The last payment was
made three months before the new machinery was purchased at the end of
the 5 years. The interest earned on the sinking fund was 10,25% p.a,
compounded monthly. The money from the sinking fund and the
R180 000 from the sale of the old machinery was used to pay for the new
machinery.

Calculate the monthly payment into the sinking fund.
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QUESTION 7
71 A=P(1+i)"
0,085)" V2 .
2= l[l + = ) 7 0.085 correct
4 e formula
4
4n "—-log[ 0.085) 2 v use of logs
\I+ 7 J
n=8,24 years v/ answer in years
4)
7.2.1 A=P(-i)" Lo
180 000 = 500 000(1 B i)s subs into correct
5 formula
— =(1-i)
.
9 _ v’ simplification
Sl—=1—1
25 »
i = 0,1848068... t=h1548...
r=18,48% v’ answer
“4)
122 A=P1+i)"
_ 5 v’ subs into correct
A =500 000(1+0,063) Pt
A =R678 635,11  —
2
723 Sinking Fund = 678 635,11 — 180 000

=R 498 635,11 v’ value of sinking fund
58 3 0,1025
. 1+0’1025 1 1+0’1025 4 =
12 12 7 58 (A)
498 635,11= n=
0,1025 3
e 0,1025
17 viil+ v
=R6510,36
e v answer (A)
5)
[15]
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NSC

QUESTION 8
8.1 A farmer bought a tractor for R980 000. The value of the tractor depreciates annually

at a rate of 9,2% p.a. on the reducing-balance method. Calculate the book value of

the tractor after 7 years. (3)
8.2 How many years will it take for an amount of R75 000 to accrueto R116 253,50 in

an account earning interest of 6,8% p.a., compounded quarterly? 4)
8.3 Thabo wanted to save R450 000 as a deposit to buy a house on 30 June 2018.

8.3.1 He deposited a fixed amount of money at the end of every month into an

account earning interest of 8,35% p.a., compounded monthly. His first
deposit was made on 31 July 2013 and his 60th deposit on 30 June 2018.
Calculate the amount he deposited monthly. 3)

832 Thabo bought a house costing R1 500 000 and used his savings as the
deposit. He obtained a home loan for the balance of the purchase price at
an interest of 12% p.a., compounded monthly over 25 years. He made
his first monthly instalment of R11 058,85 towards the loan on
31 July 2018.

(a) What will the balance outstanding on the loan be on 30 June 2039,
21 years after the loan was granted? (3)

(a) Calculate the interest Thabo will have paid over the first
21 years of the loan. (3)

(16]
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QUESTION/VRAAG 8
8.1 A=P(1-i) v’ correct formula
A =980 000(1-0,092)’ v substitution
A =R498 685,82 v answer (A) 3)
8.2 A=P(+i)"
0,068
dn \/, E)
116 253,50 =175 OOO[I + 9@] 4
4 v’ substitution in
correct formula
1,550 046 667 =(1,017)"
log(1,550 046 667) =4nlog(1,017)
4n = log(1,550 046 667) or 4n = log, ,,, (1,550 046 667) | ¥ correct use of logs
log(1,017) ‘
4dn =25,99 ...
n= 6,50 years v’ answer (4)
83.1 x(1+i) -1
F=
; i 00858
0,0835)"
1+ -1
~ 12 v/substitution into
430 000 = 0,0835 correct formula
12
x=R6 068,69 v answer 3)
832@) | o _ Al-(l+i)”
: P v’ n =48 in P-formula
0,12
11058,85[1—| 1+—— .
12 v'substitution into
P= 0.12 correct formula
12

P =R419 948,32

OR/OF
Balance = A — F
:P(1+f)"—x(”'_) -~
1
12x21
110s88s|[1+212)
1 050 000 1+ 212 - 12
= * - 0.12
12

=R12 887 702,20 — R12 467 749,81
=R419 952,39

v'answer (A)
(3)

OR/OF

v'n =252 in both
formulae

v’ subst into correct
formulae

v answer (A) 3)
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8.3.2(b)

Total paid =11 058,85x21x12 =2 786 830,20
Loan Paid = 1 050 000—419 948,32 =630 051,68

Interest paid = 2 786 830,20 — 630 051,68
=R2 156 778,52

OR/OF

Total paid =11 058,85x21x12 =2 786 830,20
Loan Paid = 1 050 000—-419 952,39 =630 047,61

Interest paid = 2 786 830,20 — 630 047,61
=R2 156 782,59

OR/OF

Interest paid

=11 058,85 x 21 x 12 — (1 050 000 — 419 948,32)
=2786 830,20 — 630 051,68

=R2 156 778,52

v 11058,85x21x12

v" 1 050 000 — Balance
Outstanding
v answer

3)
OR/OF

v 11058,85x21x12

v" 1 050 000 — Balance
Outstanding
v answer

3)
OR/OF

v 11058,85x21x12

v 1 050 000 — Balance
Outstanding
v’ answer 3)

[16]
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SC/NSC
QUESTION 7
7.1 An amount of R10 000 was invested for 4 years, earning interest at r% p.a.,
compounded quarterly. At the end of the 4 years, the total amount in the account was
R13 080. Determine the value of r. 4)
7.2 A businesswoman deposited R9 000 into an account at the end of January 2014. She

continued to make monthly deposits of R9 000 at the end of each month up to the end
of December 2018. The account earned interest at a rate of 7,5% p.a., compounded

monthly.
2.1 Calculate how much money was in the account immediately after

60 deposits had been made. 3)
22 The businesswoman left the amount calculated in QUESTION 7.2.1 for a

further n months in the account. The interest rate remained unchanged

and no further payments were made. The total interest earned over the

entire investment period was R190 214,14. Determine the value of . 6)

[13]
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QUESTION/VRAAG 7
7.1 i\
13080=10 000(1 + Z) v'substitution into correct
formula
vn=16

i 13080
gl s
4 10000

i /13080
l-|——-'_-‘| i
4 10000

v’ simplification

L _0,0169227...
4
1 =0,06769...
i=6,77% v answer (A)
4
?.2.]_ F:x(l'{‘i‘;)”—l
I
a0
9000 (1+0’0?5] -1 v 0075
F 12 12
M v’ substitution into correct
12 Formula
F =R 652 743,95 v
answer
3)
7272 60 x 9000 = R540 000 v 60 %9000 = R540 000
A=P1+D"
652743,95| 1+ 0,075 =190214,14 + 540000 3
v'v equation
730214,14 =652 743,95[1 + T
1.1186... = (1 00625)" v'simplification
n=10g, 4., (1,1186) v'use of logs
~.n =18 months v’ 18 months (6)
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OR/OF OR/OF

Interest over 5 years = 652 743,95 -9 000 x 60 | 60 x 9 000
=112 743,95

. interest on n years

=190214,14-112743,95=77470,19 | ;0o

652 743,95 + 77 470,19 = 652?43,95[1 + 0’10275] v equating

1,1186....=(1,00625)" v'simplification
1 =10g, es (1,1186) v'use of logs
.n =18 months v" 18 months
(6)
[13]
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QUESTION 6

6.1

6.2

6.3

Copyright reserved

On 31 January 2020, Tshepo made the first of his monthly deposits of R1 000 into a
savings account. He continues to make monthly deposits of R1 000 at the end of each
month up until 31 January 2032. The interest rate was fixed at 7,5% p.a., compounded
monthly.

6.1 What will the investment be worth immediately after the last deposit?

6.1.2 If he makes no further payments but leaves the money in the account, how
much money will be in the account on 31 January 20337

Jim bought a new car for R250 000. The value of the car depreciated at a rate of
22% p.a. annually according to the reducing-balance method. After how many years
will its book value be R92 537,647

Mpho is granted a loan under the following conditions:

e The interest rate is 11,3% p.a., compounded monthly.

e The period of the loan is 6 years.

¢ The monthly repayment on the loan is R1 500.

o Her first repayment is made one month after the loan is granted.

6.3.1 Calculate the value of the loan.

6.3.2 How much interest will Mpho pay in total over the first 5 years?

Study copy distributed by EduResource ZA | eduresourcza.com
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QUESTION/VRAAG 6
6.1.1 xl+iy =1
= { I.) v n=145
3 0,075
145 vVi=—"=
1 000 [ +m) ~1 12
12 v’ substitution into the
= 0.075 correct formula
12 v answer
=R234 888,53
4)
6.1.2 A=P(1+i)
0,075)" v substitution into the
=234 888’53[1 + ] correct formula
v’ answer )

=R253 123,54

6.2 A=P(1-i)'
. v'substitution into the correct
92 537,64 =250 000(1—0,22) iy
0,37015056 = (0,78)"
o log 0,37015056 v'correct use of logs
1
ki v answer
n=4 years 3)
6.3.1 s s
Loan amount: = M—]
I _n 72
15001 1 _( 14 0.l 13) v'substitution into the correct
12 formula
a 0,113
2 v answer
=R78 173,49323 : 3)
6.3.2 o
Balance after 5 years: P = ol (l_+ I)
1
-12
1500 1 1+ 2113 o
12 v substitution (A)
0,113
12

=R16 945,00629

Amount paid: R1 500x 60 = R90 000

Interest

= Amount paid — [Loan — Balance]

=R90 000 —[ R78 173,49323 —R16 945,00629]
= R28 771,51

v R16 945,00629 (A)

v" R90 000 — [Loan — Balance]
v’ answer 4)
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OR OR
Balance
60
o 1500{[ +—0’11213] IJ v’ substitution
0,133
=78173,49| 1+ = _
9[ N 12 ] 0113
12 7
Balance = R16 945.00 R16 945,00629

Amount paid: R1 500x 60 = R90 000

Interest
= Amount paid — [Loan — Balance]

v _ _ .
—R90 000 — [ R78 173.49323 — R16 945,00629] R90 000 — [Loan - Balance]

= R28771,51 v answer @)
[16]
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Mathematics/P1 7 DBE/November 2024
NSC Confidential
QUESTION 8
8.1 Determine:
d
1.1 — [3x = 5x°
8 * Jpx-sx’]
Iy s _ 2 3=

8-12 £ (x) lf g(x) - xz x

82 Determine the equation of the tangent to  f(x) =x’ —4x* +2x+3 at x=2.

8.3 Given: f(x)=-6x"

83.1

8.3.2

833

Copyright reserved

Determine f/(x) from first principles.

Write down how you will restrict the domain of f such that £, the

inverse of £ 1s a function.

Determine the equation of /™' for f'(x)<0. Write your answer in the

form y=...
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QUESTION/VRAAG 8
8.1.1 | d R
a [3x =5 ] v3
=3-10x v—10x
(2)
8.1.2 2
g(x)= — —3\/'%—?
x
7 1
g(x)=2x"—x3 v2x? vV—x3
7 2
= -3
£t Ly a0 v 1
3
4)
8.2 f(xX)=x"—4x> +2x+3
f'(x)=3x>-8x+2
m=f'(2)=3(2) -8(2)+2
y=f(2 =) -4(2)* +2(2)+3
y=-1 4 y=-1
y+1=-2(x-2)
y=-2x+3 v’ answer
3
83.1 | f(x)=-6x"
o . flx+h)- flx
h—0 h
e T 6(x+h) +6x> v'substitution
h—0 h
i 2% ~12xh—6h" +6x° v f(x+h)=—6x"—12xh—6h
~ oo A
iy 12— 6h’ v'simplification
h—0 h
. h(-12x—6h)
=1lim v'common factor
h—0 h
= ]:irr(}(—llr— 6h)
e Ty v answer

&)
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OR/OF OR/OF
f(x)=—6x
F(x+h) =—6x* —12xh— 6k’ Y f(x+h)=—6x" —12xh—6h’
f(x+h)— f(x)=-6x" —12xh—6h” +6x> = —12xh—6h> | v simplification
e . flx+h)- flx
£/ —tim L&D =F()
h—0 h
— lim = 12%h—6h" v substitution
h—0 h
_% h(—12x—6h) v'common factor
=lim———=
h—0 h
=lim(—-12x—6h
At i ) v answer
=-—12x (5)
832 | x=20 v answer
(1)
OR/OF
x<0 v answer
)
833 | y=—6x" .
S v’ swopping x and y
?2 — __1 r
y 6
)=+ lx v + 1
y== 6 y==% ~gx
- § — l - {
RSy § x<0 v/ answer
3)
[18]
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NSC Confidential

QUESTION 9

A(l1;9) and B[%;S] are the turning points of graph f below.
C(0; 7) isthe y-intercept of f

f
/ O T
9.1 For which values of x is f decreasing? (2)
9.2 Write down the x-intercepts of f”, the derivative of £. 2)
9.3 For which values of x will f be concave up? (2)
9.4 Determine the value of % for which y= f(x)+% 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 /(f) = —3¢* +18t.

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. )
(8]
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QUESTION/VRAAG 9
9.1 1<x<§ v’V answer
2 2
9.2 5
(1;0) and [E;O] vyx=1+v x==
2 2
2
9.3 {
e v'method
2
_7
4
7 s
Concave up for x > i answer
(2)
9.4 -9<k<-8 v v answer
2
[8]
QUESTION/VRAAG 10
10.1 —-6t+18=0 v -0
18 = 6¢
3=¢ v value of ¢
s'(3)=-33)* +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 v a and b
s(t)=—1 +9¢
5(6) =—(6)’ +9(6)° v’ substitution
s(6) =108 v’ answer
(&)
[8]
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QUESTION 8
8.1 Determine f "(x) from first principles if f(x) = l )
X
8.2 Determine:
8.2.1 i(\mx‘5 + 2.x2)
dx 3)
3x* —4x* +6
8.2.2 ') if glx)="———— |
g'() if g(x) 2 3)
8.3 The equation of the tangent to f(x)-—- 3x* +bx+c at x=1 isgivenby y=9x-9.
Determine the values of 4 and c. 4)
[15]
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QUESTIONS/VRAAG 8
8.1
£x)==
X
N i i)
[ () =1lim :
] 1 1
TS v =
f"'(x)=lim% Flw+h) x+h
; . x—(x+h) 1 _
/ = g x—(x+h) 1
PO G 4 x(x+h) ~h
.. : —h 1
/ — ]Im iy -
NS f=—>0x(x+h)xh v L xl
. 1 x(x+h) h
f (x) - hs0 x(x—l—h) ‘/ —l
s 1 x(x+h)
'(x) = ——
< v answer
&)
OR/OF OR/OF
1
flx)=—~
* 1
1 2
f(x+h)=x+h Y fla+h) x+h
h h
e n)-10=—c s ‘e )=
fx+h)—f(x)
=lim
[ (x) =lim i
; : -h 1
! = lim — =
RS h=0 x(x+ h) 8 h v L ><i
o 1 x(x+h) h
f (x)—h_mm o -1
1 x(x+h)
fr®=- & v answer
&)
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T | (5 i)
dx

d . v2x’®
ZE(ZXS—F\/E.X') ‘/6.'-\'2
=6x2 +22x v 242x
(3)
822 _ 3x* ~4x* +6
glx)= o v 3x’ —4+6x7"
< el =,
e
3)
8.3 f(x)=3x2+bx+c
"(x)=6x+b ;
F {ap=gk V' ({l)=6+b=9
f'()=6+b=9
“b=3 =3
f()=3+3+c=0 v f(1)=3+3+c=0
c=-6 ve=—-6
f(x)= 3x* +3x=6 4)
[15]
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QUESTION 9

The graph of f(x)=ax’ +bx* +cx—5 is drawn below. E(~ 1 ; 0) and G(5 ; 0) are the
x-intercepts of f.

J)
9.1 Showthat a=1, b=-3 and c=-9. 3)
9.2 Calculate the value of x for which f has a local minimum value. 4)
5.3 Use the graph to determine the values of x for which " (x).f(x) > 0. 3)
9.4 For which values of ¢ will the graph of p(x)= f(x)+¢ have two distinct positive
roots and one negative root? _ (3)

[13]
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QUESTIONY/VRAAG 9

DBE/May/June/Mei/Junie 2024

9.1

f(x)=ax’ +bx* +cx -5
~5=a(0+D)*0-5)
—-5=~ba

a=1
Fx)=(x+D(x+1)(x-5)
=" +2x+1(x-5)
f)=x>-3x*-9x—5

v’ substitution of x-intercepts
v' simplification

v simplification

~b=—3 andc= -9 (3)
9.2 ) =2 <3x*—9x—5
() =32% —6x—9 Y f()=3x" ~6x-9
x2=2x-3=0 v (x=0
(x=3)(x+1)=0 v'factors
x=3 or x=-1 J
Minimum  value at x =3 x=3
4)
93 | f(0.f(x>0 Vx=1
Point of inflection: x = 1 v x<l; xx-1
x<1l;x#-1 or x>5 v x>5
3
94 =32 L= LD v_32
5<t<32 vV-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
SBepedl v'less than 32 units
vV 5<t<32 3)
[13]
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QUESTION 10

EHGF is a rectangle. HE is produced x> cm to N and EH is produced x* cm to P.
NF produced intersects PG produced at M to form an isosceles triangle MNP with
NM =MP. D lieson NP where MD L NP.NP=4cm and MD =3 cm.

N P
10.1 Show that the area of EFGH is given by A(x) = 6x” —3x". “

10.2 Calculate the maximum area of rectangle EFGH. 4)
: 8]
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QUESTION 10/VRAAG 10 -
N P
XZ
101 | NE_2_x* sy NE_2_x*
EF 3 b EF 3 b
-2, vop
b= 2
2
EH =4 - 2x> v EH =4-2x?
, [ 3x?
Area EFGH = (4—2x%)| =— 32
2 v (4=245) T
A(x) = 6x> —3x*
4)
OR/OF OR/OF
3
In ADMP: tanP = E
In AHGP: tan P =2
X
GH 3 v SH %
x 2 % 3
b3 Vb=
2 5
s _ 2
HSA=TR i v EH =4-2x
[ 3x 2
Area EFGH = (4—2x ){TJ v 42 )[3%}
A(x) = 6x° —3x* 4)
10.2 A(x) = 6x* —3x*
Al(x)=12x-12x> =0 v12x-12x’ =0
- 2 ==
) 0 12x(l_ xl) 0 4 v values of x
SXx#ED orx=—1 or x= . v’ correct substitution
. max area: A(l)= 6(1)h — 3(1) =3 cm? v’ answer
4)
[8]
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QUESTION 7
71 Determine f /(x) from first principles if f(x) = —4x? ()
7.2 Determine:

72.1 £ @) if f(x)=2x"-3x (@)

122 D, +2x7) 3
7.3 For which values of x will the tangent to f(x) =—2x’ +8x have a positive gradient? 8;

]
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QUESTION 7/VRAAG 7
Tl £ /(x)=1tim flx+h)-f(x)
h—0 h
f ' (x)=1lim — Aa+h) = (_ 4xh) v/substitution into correct
= . h . i formula
f "'(x)=lim_4x —8xh—4h” +4x ‘/f(x+h): _4x2_8xh_4h3
h—0 h
[Ny —8xh—4Rh’ T
2 (x) = ]hl_% — B simplification
7 /(x)=lim h(=8x—4h) v'common factor
h—0 h
£ ()= tim(-8x—41)
[ (x)=-8x v answer 5)
OR/OF OR/OF

f(x+h)=—4(x+h)* =—4x*> —8xh — 4k’

= —8xh — 4h>

f(x+h)— f(x)=—4x" —8xh—4h®> —(—4x>)

V f(x+h) = —4x” —8xh—4h’

v'simplification
sy g fle+h)— f(x)
f)= }Hjﬁ h
SNy —8xh—4h’ v'substitution into correct
fx)= ];.l_% h formula
iy h(—=8x—4h)
flx)= E_n}& h v'common factor
[ (x)=1lim(~8x—4h)
B S v answer (5)
721 f(x)=2x>-3x v 6x°
f'x)=6x"-3 V-3 2)
122 |.p [?1/; + 2x-5J
D, [7.}:; + 2x‘5} v 3

14 -

v'derivative with rational exp

3 -6
?x 10x /_lox—f! (3)
7.3 —6x> +8>0
Pl
6

CV’s: Jc=—i or .Jr=i

V3 3

2
Positive for :——=<x<—

V3 f

vCV’s: x==

[

v’ v answer 3)

[13]
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QUESTION 8

Given: f(x)=-x"+6x’-9x+4=(x-1)*(-x+4)

8.1 Determine the coordinates of the turning points of f. 4)
8.2 Draw a sketch graph of f. Clearly label all the intercepts with the axes and any

turning points. (4)
8.3 Use the graph to determine the value(s) of & for which —x* +6x” ~9x+4=k will

have three real and unequal roots. ()
8.4 The line g{x)=ax+b is the tangent to f at the point of inflection of f. Determine

the equation of g. (6)
8.5 Calculate the value of @, the acute angle formed between g and the x-axis in the

first quadrant. 2)

(18]

QUESTION 9

The diagram below represents a printed poster. Rectangle ABCD is the part on which the text
is printed. This shaded area ABCD is 432 cm® and AD =xcm. ABCD is 4 cm from the left
and right edges of the page and 3 cm from the top and bottom of the page.

3cm

3com

9.1 Show that the total area of the page is given by:

A(x) = 3496 +6x + 480
3
9.2 Determine the value of x such that the total area of the page is a minimum. 3)
(6]
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QUESTION 8/VRAAG 8
81 | f/(x)=-3x+12x—9 v
/ s 2 _

—3x% +12x-9=0 j (1) ==3x"+12x-9

X’ —4x+3=0 7 @=0

(x=3)(x—-1)=0

SLx=3 or x=1
fB3)=—3)*+6(3)>*-93)+4=4
fM®)=—1*+61)>-91)+4=0

v’ both x-values

v both y-values

.. turning points are: (3 ;4) and (1 ; 0) “)
8.2 ¥
X (3:4) v’ y-intercept
! v’ both x-intercepts
- : 1 v’ both turning points
v’ shape
“4)

8.3 O<k<4 orlof ke(0;4)

v'v'k between y-values
of turning points  (2)

84 | f/(x)=—6x+12=0

v £ (x)=-6x+12

x=2 v £"(x)=0
Max at (2 ;2
ARAEZL) 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 el@) =3x—4 v’equation of tangent
(6)
Point of inflection: x = “3;_1 W ﬂ
2
x=2 v x-value
Max at (2 ;2) v y-value
f'@=3 v gradient at x-value
s y=-2=3(x-2) or 2=3(2)+c _
g(x)=3x—4 2(x)=3x—4 v’equation of tangent (6)
8.5 tand =3 v’ gradient of g
Lg=T7157° v’ answer (2)
(18]
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QUESTION 9/VRAAG 9
A D I
x
432
..i, @ +6
X X
B C
< x+8 >
9.1 432 =xb
432 sy A2
b= x
X
v (x+8
A(x):(x+8)[ﬂ+6) (432)
o v (— 1 6]
X
A(x)=432+6x+ 2430 +480
X
3)
A(x) = 2430 + 6x+ 480
X
9.2 A(x) =3456x"" + 6x+ 480 v'3456x " +6x+480
3456
AR==Ta e v A@W=-"L+6
X
~ 220 4 G
X2
3456 = 6x°
(3)
[6]
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E 432 432
________ A ' b total area = 2(x+8)(3)+2[i](4)+[i](x)
4 X 4 X X
aily L IY
X X
4 4
B s e
E )
< xX+8 >
T ! A
RE EH
= 2 total area = 2(4)(@+6]+ (x)(@m]
X X
432 432
________ 432 L] 2226
4 X 4 X
B! :
3 30 ||
< x+8 >
3 2 :ED 432 432
----4---*‘- m i total area = 4(4)(3) + 2(x)(3) +(—)(x)+2[—] (4)
X X
432
X
4] 3
B! !
3 34
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QUESTION 7
71 Determine f ’(x) from first principles if f(x)=-2x*—1. )
Tl Determine:
7.2.1 f'(x), if itis given that f(x)=-2x +3x’ Q)
dy . 1
7.2.2 — if y=2x+——
dx Jax )
3 The graph y = f’(x) has a minimum turning point at (1 3= 3).
Determine the values of x for which f is concave down. (2)
(13]
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QUESTION 7/VRAAG 7
7 flx)=—2x" -1
T f(x+h)—f(x)
f (X) - Ilblg h
2 2
£’ (x)=lim= 2x+h) -1- (_ 2x” — l) v'substitution into the
h—0 h correct formula
2 2 2
£ (x)=lim e _ih e v —2x* —4xh—2h* -1
— lim = 4xh —2h* )
= ;%f v —4xh-2h"
. h(-4x-2h)
=lim . v’common factor
e v answer 3)
OR/OF QRIOE
flx+h)=-2(x+h) —1
.5

£+ h)=-2x> —4xh—2n> -1

)=
)=
fx+n)-
)-

f(x)=—2x" —4xh—2h> —1+2x" +1

v —-2x" —4xh—2h* -1

+h = —4xh —2h* )
o eath —
PR o x+h)— flx
f'(x)=lim p
. —Axh—2K’
g h v'substitution into the
h(— Ay — 2h) correct formula
= lim
70 B v'common factor
=4x v answer (5)
7.2.1 fx)=—2x" +3x v —6x°
I (x)=—6x +6x v +6x 2)
722 y=2x+ -
- Jax
k! 1 , 1
y=2x+—x 2 ‘/5 Vit
@ T lx_i | 2
dx 4 V2V x? @)
73 e | v'v answer 2)
[13]
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QUESTION 8

Given: f(x)=x+4x>-7x-10

8.1 Write down the y-intercept of f.

8.2 Show that 2 is a root of the equation f(x)=0.

8.3 Hence, factorise f(x) completely.

8.4 If it is further given that the coordinates of the turning points are approximately at
(0,7 ;- 12,6) and (- 3,4 ;20,8), draw a sketch graph of f and label all intercepts and
turning points.

8.5 Use your graph to determine the values of x for which:
8.5.1 Ly <0
8.5.2 The gradient of a tangent to f* will be a minimum
8.5.3 Filx). 7 x)E0

QUESTION 9

A wire, 12 metres long, is cut into two pieces. One part is bent to form an equilateral triangle
and the other a square. A side of the triangle has a length of 2x metres.

9.1 Write down the length of a side of the square in terms of x.

9.2 If this square is now used as the base of a rectangular prism with a height of
4x metres, determine the maximum volume of the rectangular prism.
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QUESTION 8/VRAAG 8

81 |y=-10

v’ answer (1)

82 | f(x)=x*+4x>-7x-10
f(2)=2°+4(2) -7(2)-10=0

¥'substitution of x = 2

v f(2)=0 2)
83 | f()=(x-2)(x* +6x+5) v (x-2)
f)=(x=2)(x+5)(x+1) v (x+5)
v (x+1) 3)
8.4 (—3,4:20.8)
. a > v x- intercepts
' v y-intercept
v’ sketching the graph
with turning points in
_1 2" and 4™ quadrant
(0,7;-12,6)
3)
85.1 | xe(-34:;0,7) vv' xe(-3,4;07)
OR/OF (2)
—34<x<0,7
8.5.2
fx)=x*+4x> -7x-10
PN a2 | o
fh(x)—3x +8x—7 v §"(x)=6x+8
f"(x)=6x+8=0
__8_ 4 —~ 133 v/ answer 2)
6 3
OR/OF OR/OF
-34+0,7
) =-135=-135 v’ substitution
v’ answer 2)
853 | x<-34 or —-1,33<x<0,7 v x<-34(A)
OR/OF vv'-1,33<x<0,7
xe(—ooz,—3,4]u[—l,33;0,'?] (A0,7)
3)
[16]
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QUESTION 9/VRAAG 9

9.1 | Perimeter of the square = 12—6x

12 —-6x B

6 — 3x

Side length of square = 3

2

3

=3——x
2

v 12 —-6x

v’ answer 2)

902 | v =[6—23x]2(4x)
_ [36 - 36: +9x’ J(4x)

=36x—36% + 9%’
V(x) =36x—36x" +9x°
V/(x)=36—-T2x+27x’
36-72x+27x* =0
9x* —24x +12=0
3x* —8x +4=0
Bx-2)(x-2)=0

543 u G4

, (6—23;:)2(4x)

‘/[36 — 36x + 9x“]
4

v 36x — 36x° + 9x°

vy
vV =0

v values

v’ answer (7

[9]
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QUESTION 7
Z1 Determine f '(x) from first principles if f(x)=x"+x. (5)
72 Determine f '(x) if f(x)=2x"-3x"+8x. (3)
7.3 The tangent to g(x)=ax’+ 3x?+bx+c has a minimum gradient at the
point (-1 ;—7). For which values of x will g be concave up? (4)
[12]
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QUESTION 7/VRAAG 7
71 flx)=x*+x
iy fle+n)—f(x)
f/(x)=lim -
f '(x)=lim (x+h)” +(x+h) = (" +x) v'substitution into
h—0 h the formula
7 150=Fm e 0xh e i exvrh—x>—x v 242+ +x+h
h—0 h
. 2xh+h>+h
== — v 2+ b +h
= Pmow v'common factor
~f(x)=2x+1 Fanswer 5)
OR/OF OR/OF
flx)=x>+x

flx+h)=(x+h)>+(x+h)=x>+2xh+h> +x+h
f()r:+;‘1)—f(.1f)=Jc2 +2xh+h +x+h—x" —x

V X*+2xh+h* +x+h

=2xh+h* +h v 2xh+h +h
v flx+h)—f(x)
f '(x)=lim p
. 2xh+h*+h ¥ substitution into
- E,]f% & the formula
= lim —h(2x +h+1) v'common factor
h—0 h
f(x)=2x+1 v answer (5)
72 f(x)=2x"—3x" +8x v 10x*
f (x)=10x* —12x* +8 v -12x°
v'8 (3)
7.3

g(x)=ax’ +3x* +bx+c

g/ (x) =3ax” +6x+b

g’(x)=6ax+6

g’ () =6a(-1)+6=0
2 a=1

For concave up g”(x) >0

6x+6>0
x>-1

v g/ (x)=3ax’ +6x+b
v

g’ () =6a(-1)+6=0
=i

vVix>-1 4)
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OR/OF

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

hence a > 0
Since g is concave up
x>-1
OR/OF
Since g is concave up =15)
x>—1 Since g is concave up
x>—1

Answer only: l
4

OR/OF

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

hence a > 0
Since g is concave up
x>-—1
OR/OF
Since g is concave up =1;:y)
x>-1 Since g is concave up
x>-—1
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OR/OF OR/OF
Min gradient at (— 1 ; —7) implies:
at x =— 1 - point of inflection v point of inflection
and g will be positive cubic
v
hence a > 0 Va>0
Since g is concave up
x>-1
vx>-1 4)
OR/OF
OR/OF
v'¥'pos graph
S ~1;y) v'point of inflection
g 1s concave up
x>—1 Since g is concave up
w=d v x>-1 )
1
Answer only: —
4
[12]
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QUESTION 8

The graph of y=f' (x)z mx* + nx+k is drawn below.

The graph passes the points p[_% : OJ , Q(1:0) and R(0;1).

5"
Ry(0;1) Iz
P Q(;0)
5[ '”
—=:0)
3

8.1 Determine the values of m, n and k. 6)
8.2 If it is further given that f(x)=—x" +x* +x+2:
8.2.1 Determine the coordinates of the turning points of f. (3)
8.2.2 Draw the graph of £, Indicate on your graph the coordinates of the turning
points and the intercepts with the axes. (%)
83 Points E and W are two variable pointson f ' and are on the same horizontal line.

e hisatangentto f' at E.
e g isatangentto f'at W.
e h and g intersectat D(a; b).

8.3.1 Write down the value of 4. )
832 Determine the value(s) of b for which 4 and g will no longer be
tangentsto £ . (2
[17]
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QUESTION 8/VRAAG 8

8.1 f""(x):mngrnerk

O=m+n+1 and lm—anrl:O

m+n=-—1 (1)
m—3n=-9 )

(H-@®)
4dn=38
L m=2
m+2=-1
SLom=-3

v’ substitution of [—% : 0)

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

v'm=-3

OR/OF
vVik=1

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

v i4n =8
vn=2

v m=-3 (6)

8.2.1 fl)=-x+x>+x+2

1) 49

f[—g] = =181

wo(5:3)
3727

F1)=3

T.P(1;3)

v’ x-coordinates of the TP

\/T_p[_l;@J
3’27

v T.P(1;3) (3)
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X +x"+x+2=0
(x—2X—Jr:2 —x—1)=0
x=2 or no solution

829 f@)=-2+x*+x+2

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

v’ shape: neg cubic

5)
8.3.1 B3
a= 3
2
1
= 2 v’ answer (1)
OR/OF OR/OF
f(x)=-3x" +2x+1
f(x)=—6x+2
f"(a)=—6a+2=0
—6a=-2
e % v’ answer (D
832 | b<2 umits 2
3 3
4
vV b<— 2
3 2)
[17]
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QUESTION 9
Given f(x)=x".
Determine the minimum distance between the point (10 ;2) and a point on f. [8]

Copyright reserved Elg:, =]
O

191

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Mathematics P1/Wiskunde V1 20 DBE/November 2022
NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTIONY9/VRAAG 9

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

distance = /(x —10)? + (x* —2)°

= Jfx* —20x+ 100+ x* — 4% +4

=x* =32 —20x+104
For min distance

4 (4 _3x* ~20x+104)=0
dx

4x* —6x—20=0
(x—2)4x*+8x+10)=0
A=8"—4(4)(10)=-96 ..no roots

v’ substitution

v simplification

v answer

v 4x3 —6x-20
v derivative =0

. AB=/(2—-10) +(4—2)’

=217 =8,25

x:2 ‘/x:2
d =2* —3(2)> —=20(2) +104 = 2./17 =825 vanswer (A) (8)
(x:x)A
9.2 e 2_2
_Th _X v
Pl 55 = m
e x-% x—10 A
'.'mtml __._x2_10 v m =_x_—10
» x =2 ang T 2 9
F()=2x 7 Fiiey=0x
x—10
g 2x:_ ‘/ ”
JERp equating
—2x* +4x=x-10
2x* —3x-10=0 v standard form
x=2 Vg
y=2) =4

v'substitute into distance

v answer (A) (8)

8]
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QUESTION 8
8.1 Determine [’ (x) from first principles if it is given that f(x) = -x2.
8.2 Determine:

8.2.1 f/(x), ifitis given that f(x)=4x’ —5x

-63x+2
8.2.2 D, [——JE—}
X
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QUESTION/VRAAG 8
8.1 f (x) ="
v flx+h)-f(x)
f(x)=1lim .
Pt (x+h)’ v substitution into
h—0 h formula
ke e Dy
f'(x)=lim v (& +2xh+ 1)
_ o ~23h =K
T o0 h v 2xh—h
. h(-2x—h)
=hm == v-2x—h
= m(—ZX —h)
f(x)=-2x v answer 5
OR/OF OR/OF
()=

flx+h)=—(x+h)> =—x* —2xh— K’

fx+h)= f(x)=—x> —2xh —h? — (—x*) =—2xh—h* | ¥ —2xh—I’

vV —x’—2xh—h’

0y fla+h)— f(x)
f'(x)=lim .
o 2xh — I’ v'substitution into the
h—0 h formula
. h(-2x—h)
. h v—-2x-h
=£%(—2x—h)
L (x)=—2x
v answer (5)
8.2.1 f(x)=4x* —5x v 12x% (A)
f/(x)=12x* —10x v—10x (A) 5
322 {_mﬂ
D, ———
X 1
—ls) -
—6lx)s 2
=D, 4 4
X X
= Sl
[ _u v —6x 3 +2x7*
=D |-6x 3 +2x7*
- u
B } v 22x 3
:223( 3 —SX_J ‘/—SX_S (4)
[11]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Study copy distributed by EduResource ZA | eduresourcza.com

194


https://eduresourcza.com

Mathematics/Pl 8 DBE/2022
SC/NSC

QUESTION 9

Sketched below is the graph of f(x)=x" +ax® +bx+c.
The x-intercepts of f are at (3 ;0) and M, where M lies on the negative x-axis.

K(0 ; -3) is the y-intercept of f.
M and N are the turning points of f.

y
L 3
N

9.1 Show that the equation of f is givenby f(x)=x"—x*—5x-3. )
9.2 Calculate the coordinates of N. (5)
9.3 For which values of x will:

93.1 f(x)<0 2)

93.2 f be increasing (2)

93.3 f be concave up 3)
9.4 Determine the maximum vertical distance between the graphs of f and f' in the

interval —1<x<0. (6)

(23]
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QUESTION/VRAAG 9
9.1 f(x)=(x+t)2(x—3) v f(x)z(x+z)2(x—3)
-3=(0+1)’(0-3) v subs (0 ; -3)
1=+
P4l vt
=l
flx)=(x+1) (x-3) v f(x)=(x+1)(x-3)
F(x)=(x* +2x +1)x-3) v expansion
fy=%"-x"—5x—3 )
9.2 f(x)=3x* -2x-5 v f'(x)=3x*-2x-5
0=3x2-2x-5 =i
0=(x+1)3x-5) . r—
x=-1or x=§ v’ x-value (x > 0)
5 256
N[E ’ _?J = (167:-9.48) v y-value (A) 5)
9.3.1 FL3 2ot Vix23
vix#-1 2)
OR/OF OR/OF
x<-1 or —1<x<3 vix<-1
v-1<x<3 (2)
OR/OF OR/OF
(-0;-1or(-1;3) v (—0;-1)
v1;3) (2)
3.2 4 -1
? x<—1 or x>§ OR/OF x<-1 or xzé x<5
3 w2 @)
OR/OF OR/OF
5 5 v (—o;-1)
(—o0;—=1) or|—;0| OR/OF (—o;—1] or|—;o 5
3 ) v [— : oo] @
3
933 f"(x)>0
v 6x-2
6x—2>0 ANSWER ONLY: )
O [1;00) FULL MARKS Vs
3 3
v x> % 3)
F
(;RIO OR/OF
§+(—l) 1 v’ substitution
=— |
2 3 v -
3
1 | i |
3 %3 ¥ 3)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief

196

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Mathematics P1/Wiskunde V1

15

DBE/2022

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

94

Distance = x* — x> —5x—3—(3x* —2x—5)

=x —4x* —3x+2

v X} —4x? -3x+2
dDistance

M:3x2—8x—3 ‘/T=3x2—8x—3
dx
0=3x>-8x-3
v f
0=(Bx+1)x-3) factors
x=3or x:—l v x-values
Max distance
3 3 3 v x=——
68 3
=2==252
27 v answer
(6)
[23]
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QUESTION 9
9.1 Determine 1’ (x) from first principles if it is given that f(x) = 2x* —3x. %)
9.2 Determine:

9.2.1 L if y=4x’ —6x* +3x 3)

dx
Vx (1Y
922 D |-—+|—
6] @
[12]
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QUESTION/VRAAG 9
9.1 7o =1m f(x+h;— f(x)

kiR — 3~ (2 —3%)

=l :
2 2. — o s 2
Fid=Tim 2x +4xh+2h" —3x—3h—-2x" +3x
h—0 h
. 4xh+2h* —3h
=lim
h—0 h
g h(4x + 2h - 3)
h—0 h
=lim(4x+2h-3)
h—0
~f(x)=4x-3
OR/OF
FO=2x"=3x

fx+h)=2(x+h)> -3(x+h)
f(x+h)=2x> +4xh +2h*> —3x—3h
f(x+h)— f(x)=4xh+2h* —3h
L o f(x+h;—f(x)

v substitution
v 2x? +4xh+2h*> —3x—3h
v 4xh+2h* -3h

v factorisation

v answer (5)

OR/OF

v'substitution

v 2x* +4xh+2h* —3x-3h

h—0
. 4xh+2h* -3h =
=lim - v 4xh+2h* —3h
= lim M v factorisation
h—0 h
= Iim(4x+2h—3)
h—0
92.1| y=4x"—-6x"+3x
4
dy o4 3 v 20x
a-20x —24x" +3 v 24y
3 3)
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922 __3 2
D, al + L
' 2 3x
& : 1
—xg x —x3 x'z
D | —+— o v —
(| 9 2 9
-
D |——=x*+—x"
27 9
2 -3 2 w3
=_lx3_2x \/—lx_g ‘/_2)(
6 9 6 9
__1 2 4)
6x3 %
[12]
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QUESTION 10

The graph of h(x)=ax’ +bx* is drawn.

The graph has turning points at the origin, O(0 ; 0) and B(4 ; 32).
A is an x-intercept of A.

' y
B(4;32)
0 A ¥
h

10.1 Show that a=-1 and b=6. 5
10.2 Calculate the coordinates of A. 3)
10.3 Write down the values of x for which 4 is:

10.3.1 Increasing (2)

10.3.2 Concave down 2)
10.4 For which values of & will —(x—1)’ +6(x—1)> -k =0 have one negative and

two distinct positive roots? (3)

[15]
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QUESTION/VRAAG 10
10.1 h(x)=ax’ + bx’ |
h' (x) = 3ax® + 2bx v h (x)
h(4)=0 )
v )i =
48a+8b =0 4)=0
ggj;) 21?5?; 32 ¥ =30
+ —
v = —
e - 64a-+16b=32 or 4a+bh=2
(H-2):6a+b=0
da+b=2
2a=-2
a=-1
A-1)+b=2 -
b=6
10.2 h(x) =% £6xF
=X +6x2 =0 v—x*+6x2=0
2 +6)=0 v factors
x=0 or x=6
3)
103.1 | 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)
1032 | x>2 v 2
v notation ()
OR/OF OR/OF
X€(2; ) v 2
v notation (2)
104 | f(x)=h(x—1)=—(x—1)’ +6(x—1)* V k<32
f)=7 v/ new y-intercept = 7
T<k<32 or ke(7:;32) VT<k<3)
3)
[15]
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QUESTION 11
After travelling a distance of 20 km from home, a person suddenly remembers that he did not
close a tap in his garden. He decides to turn around immediately and return home to close

the tap.

The cost of the water, at the rate at which water is flowing out of the tap, is R1,60 per hour.

The cost of petrol is [1,2 + ﬁ] rands per km, where x is the average speed in km/h.

Calculate the average speed at which the person must travel home to keep his cost as low
as possible.
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QUESTION/VRAAG 11
11

Time = @ v @

X X
Cost = (water cost per hour x time) + (kms x R/km)
coy=16%| 22 |s20124-% Frgu| 2
X 4000 X
v2012+—2—
29 4000
x
Cx)=—+24+— v 32 X
C(x)=—+24+—
x 200 = 200
y 32 1
C'(x)=- 5 m = x 200
* v C'(x)=0
x> =6400
x=80km/h v  answer (A)
(7
[7]
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QUESTION 8
8.1 Determine f’(x) from first principles if it is given that f(x) = 3x. ()
8.2 Determine:
/ : 2 9
821 @) if fe)=x -3+ @3)
%
8.2.2 g'(x) if g(x)={x+3Jx 1) )
[12]
QUESTION 9
The graph of f(x)=2x® +3x* —12x is sketched below.
A and B are the turning points of . C(2; 4)isa pointon f.
‘Ly
A
f
Cz;4)
X
0 b
B
9.1 Determine the coordinates of A and B. (5)
9.2 For which values of x will f be concave up? 3)
9.3 Determine the equation of the tangent to f* at C(2; 4). 3)
[11]
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QUESTION/VRAAG 8
8.1 £(0) =3¢
Iy — i L ZHR) — f(X)
fi(®)= PH% h
£/(x)=Tim 3(x+h)* —3x° v’ substitution
h—0 h
.. . 3x’+6xh+3h> —3x’
f'(x)=Ilim A & i v expansion
h—0 h
i O+ 3n°
=" v simplification
= lim h(6x +3h) i h(6x +3h)
h—0 h h—0 h
= 6x \/6x
(5)
8.2.1 f(x)=x>-3+9x2 vOx~
Play=0x=18" v2x
v'-18x7
(3)
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822 | g =(x+3)(x-D
1
i 1
= v 2
g(x)=x+2x%*-3 x ¥2x
_ " !
g (x)=1+x?2 Vi vx?
“)
[12]
QUESTION/VRAAG 9
941 f'(x)=6x*+6x—12 v 6x"+6x—12
6x> +6x—12=0 Y=l
x> +x-2=0 7
(x+2)(x—1)=0 factors
x_=2—02 ot x_=1? v’ x -values
y= of == v’y -values
S A(—2 5 20) and B(1 ; =7)
(5)
92 F(x)=12x+6 v 12x+6
12x+6>0 v (x)>0
12x>—-6
OR/OF 3)
—2+1 1 OR/OF
= = ——
2 2 v ox=——
X>—— 1
vvVix>——
2
(3)
93 | fl(2)=24 v @
Equation of the tangent: y—4 =24(x—2) v 24
y =24x—44 v’ equation
(€))
[11]
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QUESTION 10
10.1 The graph of f(x)=ax’ + bx* + cx +d has two turning points.

The following information about f* is also given:

f(2)=0
e The x-axis is a tangent to the graph of / at x=-1
f'm=0

f’[%)> 0

Without calculating the equation of f, use this information to draw a sketch graph of
/. only indicating the x-coordinates of the x-intercepts and turning points. 4)

10.2 O is the centre of a semicircle passing through A, B, C and D. The radius of the
semicircle is (x - xz) units for 0 <x <1.AAOB isright-angled at O.

A
B
| X l
D (0] C
10.2.1 Show that the area of the shaded part is given by:
Area= [Tl: _2J(x4 wJy? g x? )

4 )

10.2.2 Determine the value of x for which the shaded area will be a maximum. ©)
[13]
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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]
1 .
Area of segment = ) Area of big circle
= 1 242 1
_Z}T(x—x ) ‘/‘/ _ﬁ(x_x2)2
4
A B
0]
Area triangle ABO counted |
:AreaAzé(x—xz)z JAreaA:E(x—x‘)
Area of shaded region v’ subtract areas
l 2 2 ]. 2 2
=—a(x—x")"—=lx—x"
r—2 ( 2)2 v' common factor
= X=X
4 &)
=[7{—_2](x2 -2x° +x4)
4
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10.2.2 | Area of shaded region

4
dA B [ﬂ:—2

dx
4x* —6x* +2x=0
x2x*—3x+1)=0
x2x-D(x-1D)=0

x#0 or x=l
2

=M(ﬂc‘1 D% +x2)

T} (4):3 —Bx A Zx)

o [%—2)(4x3 —6x° +2x)

v’ factors

v x*-—O;Jnr“—-l;x=l
2

1
\/ —_ — 4
X 5 4)

[13]
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QUESTION 7
7.1 Determine f ’(x) from first principles if f (x): 2x%-1.
12 Determine:
d s/ 2 3
72.1 2 x+
dx( o+
. 4x* -9 3
722 (x) if x)= g
@) it )=t a2
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QUESTION/VRAAG 7
Penalty of — 1 for notation only in 7.1
1.1 flx)=2x" -1
flx+n)=2(x+h) -1
=2x? +2xh+ B2} -1
=2x +4xh+2h% —1 v 2x* +4xh+2h* —1
Flx+h)— f(x)=2x> +4xh + 20> —1-(2x* —1)
=2x> +4xh+2h* —1-2x> +1 v dxh +2h?
= 4xh +2h’
iy flae+h)—f(x)
f'(x)=1lim i
= 'mM v’ substitution
h—0 h
—lim (4x+2h) v’ simplification
h—0 h
= lim (4x + 2h)
_:_’0 v’ answer
- (5)
7.2.1
d (5/x2 +x3)
dx
2
5 3 2
= E xS + X v XS
_ 9 3 )
dy 2. = . v —x° v 3x
—=—x>43x 5
dx 3)
22 4x* -9
flx)=
4x+6 ¥
(2x—3)2x+3) (2x—3)2x+3)
T 2(2x+3) v 22x+3)
. 2%~3
2
=x— 3 v simplification to two
_ 2 separate terms
Fille)=1 v’ answer
“)
[12]
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QUESTION 8

The graph of g(x)=ax® +bx” +cx, a cubic function having a y-intercept of 0, is drawn
below. The x-coordinates of the turning points of g are —1 and 2.

F S

y
§ g
- i X
a 0 2 '
8.1 For which values of x will g increase? (2)
8.2 Write down the x-coordinate of the point of inflection of g. )
83 For which values of x will g be concave down? 2)
8.4 If g /(x)=—6x" +6x+12, determine the equation of g. “4)
8.5 Determine the equation of the tangent to g that has the maximum gradient. Write
your answer in the form y=mx+c. (5)
(15]
Copyright reserved Please turn over
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QUESTION/VRAAG 8
8.1 -1<x<2 v'v answer
2
8.2 =142
x= ) v method
; Answer Only:
2
8.3 1
From the graph x> E Answer On]y: VA ahEWeE (2)
Full Marks
8.4 g(x): ax® +bx* +cx
. 5 LY 2
g’ x)=3a.x‘+2bx+c=—6x2+6x+l2 v g (x)—3a_x +2bx+c
3a=-6. 2b=6 c=12 P
a==2 b=3 a=-2
v b=3
g(x)=—2x +3x"+12x v g(x)=—2x3+3x2+l2x
“4)
8.5 . 1 e 1 2+61 112 v’maxgrf;ldientatJc=l
2 2 2 2
m= % or 13,5 v answer
3 2
y=—2 ) +3 2 +12 1
2 2 2
y= g or 6,5 v’y value
Y=Yy, =mx—Xx
y—615 _ 1(3 5(x 90 5) v'substitution
y=13,5x-0,25 v answer
(5)
[15]
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QUESTION 9

A closed rectangular box has to be constructed as follows:

o Dimensions: length (), width (w) and height (h).

. The length (/) of the base has to be 3 times its width (w).

B The volume has to be 5 m°.

The material for the top and the bottom parts costs R15 per square metre and the material for
the sides costs R6 per square metre.

9.1 Show that the cost to construct the box can be calculated by: Cost =90w? + 48wh 4)

9.2 Determine the width of the box such that the cost to build the box is a minimum. (6)
[10]
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QUESTION/VRAAG 9

DBE/November 2020

9.1

Total surface area = 2/w+2wh+2¢h

v 20w+2wh+2(h

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 @)
9.2 5=3w’h
- S v k= ? -
3w’ 3w

C =90w” +48wh
C(w)=90w* + 4&{ 2 - ]
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
w o= —
180
80
Ww=2
180
w=0,76 v value of w
(6)
[10]
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QUESTION 11

A certain number of learners are sitting for examinations in Mathematics, Tourism and
Geography.

All these learners sit for at least one of these examinations.

The total number of learners who sit for Mathematics (M), is 22.
The total number of learners sitting for Tourism (T), is 16.

The total number of learners sitting for Geography (G), is 18.

5 learners sit for Mathematics and Tourism, but not Geography.
4 learners sit for Mathematics and Geography, but not Tourism.
3 learners sit for Tourism and Geography, but not Mathematics.
6 learners sit for only Tourism.

11.1 Draw a Venn diagram to represent ALL the learners sitting for these examinations. 3)

11.2 Calculate the probability that a learner, chosen at random, will sit for examinations in
at least TWO of the subjects. 2)

11.3 Determine if the events: sitting for examinations in Mathematics and sitting for
examinations in Tourism are independent. Support your answer with the necessary
calculations. 4)

191
QUESTION 12

A company generates a 4-character code using the 26 letters of the alphabet and the 10 digits,
from 0 to 9.

The code is in the form: letter digit | letter | digit
124 Determine how many different codes can be formed if letters and digits may be
repeated. @)
12.2 Determine how many different codes can be formed if:
e Theletters D, F, I, Q, U and V may NOT be used
e  The code may NOT start witha W ora Z
e  Letters or digits may NOT be repeated
e  The code ends with an odd digit (4)
12.3 The company wishes to increase the number of 4-character codes formed in

QUESTION 12.2 by allowing the letters D, F, I, Q, U and V to be used.
Calculate the percentage increase in the number of different codes that can now be
formed. 2)

8]
TOTAL: 150
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QUESTION/VRAAG 11
11.1
M £
A -
n i i B,
v6:9:11
G
3)
11.2 ) 4+2+5+3 14 7 v@4+2+5+3)orl4
P(at least two subjects) = — & 0 o 0,35 -
v" 40 in denominator
(2)
el P(M)xP(T):Qx£=£=0,22 =
40 40 50 40 40
e
50
P(Mand T)= — = 0,175 #F
40 40
P(M)x P(T) # P(M and T)
Events M and T are not independent v answer
)
[9]
QUESTION/VRAAG 12
12.1 26 x 10 x 26 x 10 = 67 600 v'for correct letters
v'for correct digits
2
12.2 18x9x19x5=15390 Given that its multiplication
v 18
v 19
v 9
V'S
“4)
12.3 24x9x25%5=27000 v 24x9x25x5
27 000-15390
g X100=75,44% v answer
2
[8]
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QUESTION 11
11.1 Two events, A and B, are such that:

e PA)=04
e P(AorB)=0,52
e A and B are mutually exclusive

Calculate P(B). 2)

112 The items that a learner bought at a tuck shop were recorded over a period of time.
The probabilities of the learner buying a sandwich (S), a chocolate (C) and a juice (J)
are shown in the Venn diagram below.

11.2.1 What is the probability that the learner will buy a sandwich? (1)

11.2.2 Calculate the probability that the learner will buy at least two of the three
items. 2

11.23 Calculate the probability that the learner would NOT buy any of the three
items. (2)

Copyright reserved Please turn over
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11.3 Seven guitar players, each with a different name, participate in a concert.
11.3.1 In how many different ways can the names of the guitar players be listed,
one below the other, in the programme? (1)
11.3.2 After the performance, the guitar players wait backstage. There is a bench

with only room for four to sit on.

What will be the probability that the four guitar players will be sitting in
alphabetical order, from left to right? 3)

11.3.3 During the performance, the seven guitar players sit in a line on stage.
Four guitar players are female and three are male.

In how many different ways can they be seated if the males may not sit
next to each other? 3)
[14]
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QUESTION 11/VRAAG 11

DBE/May/June/Mei/Junie 2024

11.1 P(A) + P(B) =0,52
04 +PB)=0,52 v’ substitution
P(B)=0,12 v’ answer
2)
11.2.1 . 4
P(sandwich) = E v answer
()
OR/OF
4 OR/OF
0,02+0,01 +0,04 +0,09=— =0,16
25
v answer
()
11.2.2 | P(at least two events) = 0,02 + 0,01 + 0,03 + 0,04 v 0,02 +0.,01 +0,03 +0,04
=11 v answer
(2)
11.2.3 | P(not any) = 1 — (0,1 + 0,04 + 0,09 + 0,2) v'1-(0,1+0,04 +0,09 +0,2)
=057 v’ answer
2)
11.3.1 | 7! =5040 v 7!
@)
11.3.2 1 1 v 1
P(4 players alphabetically) = =
e playecsalp Y= 6x5x4 840 v 840
|
840
3
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11.33

| | F] [F] [F]| [F]

F arrangements: 4!
M arrangements: 5 options with 3 males =5 x4 x 3

v'4)
4'x5x4x3 v5x4x3
= 1440 v'1440
3)
OR/OF OR/OF
10 Options:
FMFMFMF
MFMFMFF
FFMFMFM
FMFMFFM
MFMFFMF
M FMFFFM
FMFFMFM
MFFMFFM
MFFMFMF
MFFFMFM
V4! x 3!
Hence 10x 4! x 3!=1440 v'x 10
v'1 440
3)
[14]
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QUESTION 10

10.1 A and B are independent events. P(A) = % and P(B)= %

Determine:
1G:1.1 P(A and B)
10.1.2 P(at least ONE event occurs)
10.2 The probability that it will snow on the Drakensberg Mountains in June is 5%.
e When it snows on the mountains, the probability that the minimum temperature in
Central South Africa will drop below 0 °C is 72%.
e If it does not snow on the mountains, the probability that the minimum

temperature in Central South Africa will drop below 0 °C is 35%.

10.2.1 Represent the given information on a tree diagram. Clearly indicate the
probabilities associated with EACH branch.

10.2.2 Calculate the probability that the temperature in Central South Africa will
NOT drop below 0 °C in June 2024.

103 Ten learners stand randomly in a line, one behind the other.
10.3.1 In how many different ways can the ten learners stand in the line?

10.3.2 Calculate the probability that there will be 5 learners between the 2
youngest learners in the line.

TOTAL:
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QUESTION 10/VRAAG 10
10.1.1 P(A and B) = P(A) x P(B)
= l b4 E- \/ l 5 4 E
3 4 3
_& 1
4 4
(@)
10.1.2 P(A or B) =P(A) + P(B) — P(A and B)
1031
3 4 4 v’ substitution
5
=% v’ answer
(2)
OR/OF OR/OF
A B
P(A or B) = 1. 1. 1.5 v’ substitution
12 4 2 6
v’ answer
(2
10.2.1
B 0,72
0.05 v’ branch 1 with probabilities
S 0,28
NotB ™
< 0 v branch 2 with probabilities
No S B_~ 035
0,95 v branch 3 with probabilities
Not B ™ 0,65
3
10.2.2 P(NOT below 0°)
=P(S; NOT below 0°) + P(NS ; NOT below 0°) v value of
=0,05 x 0,28 + 0,95 x 0,65 P(S; NOT below 0°)
=0,6315 v’ value of
P(NS ; NOT below 0°)
v’ answer
3)
103.1 | n(S) = 10! v 10! (1)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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10.3.2

4 Options;

2 x8 x7 x 6 x5 x4 x1 x3 x2 x1 = 80 640
8 x2 X7 x 6 x5 x4 x3 x1 x2 x1 = 80 640
8 x7 x2 x 6 x5 x4 x3 x1 x1 x1 = 80 640
8 X7 x 6 x2 x5 x4 x3 x2 x1 x1 = 80 640

Total number of possibilities = 322 560

v (2x8!)

v v'4(2 x 8!) or 322560

P(5 learners in between) = = = i v 322560 4)
10! 45 n(S)
OR/OF OR/OF
2 x8 x7 x 6 x5 x4 x1 x3 x2 x1 v (2x8!)
4 possible starting positions
~4(2x8'x1) =322 560 V' V42 x 81) or 322 560
8(8!) =322 560
P(5 learners in between) = oy = i 7 322560
10! 45 n(S)
“4)
[15]
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QUESTION 10

10.1 A group of people participated in a trial to test a new headache pill.

e 50% of the participants received the headache pill.
e 50% of the participants received a sugar pill.

. —? of the group receiving the headache pill were not cured.

-

. fd of the group receiving the sugar pill were cured.

10.1.1 Represent the given information on a tree diagram. Indicate on your
diagram the probability associated with each branch as well as the
outcomes. (3)

1612 Determine the probability that a person chosen at random from the group
will NOT be cured. (2)

10.2 Three events, A, B and C, are considered:

2 1 13
P(A)==, P(B)=-— and P(AorB)=—.
== BE=> (AGLB)= ¢

10.2.1 Are events A and B mutually exclusive? Support your answer with the
necessary calculations. (2)

10.2.2 Determine P(only C), if it is further given that

P(AorC)= T?ﬁ P(AandC)= % and 2P(Band C) = P(A and C). 3)
10.2.3 Determine the probability that events A, B or C do NOT take place. 2)
10.3 Seven friends (4 boys and 3 girls) want to stand in a straight line next to each other
to take a photo.
10.3.1 In how many ways can the 3 girls stand next to each other in the photo? 2)

10.3.2 In the next photo, determine the probability that Selwyn (a boy) and
Lindiwe (a girl) will NOT stand next to each other in the photo. 3)
[17]

TOTAL: 150
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QUESTION 10/VRAAG 10
10.1.1 | Event A Event B
3 & HC v" Event A
1 - 5 v" Event B Medication:
3
2 2 for P(C) = =
= N HN RO = 4
3 C wE
1 . 10 v" Event B sugar pill:
2 for P(NC) = %
7 SN SN
10 3)
10.1.2 | P(Not Cured) = P(H) x P(NC) + P(S) x P(NC)
(Y2 ), (LY 7~
25 2110 v/substitution
11
= 20 =0,55 v’ answer 2)
10.2.1 | P(A or B) = P(A) + P(B) — P(A and B)
13 2 1
BReand s 20 5 4 0 v’ substitution

Events are mutually exclusive

OR/OF
2 1
P(A) + P(B) = <+
_BB
20
P(A or B) =P(A) + P(B)
P(Aand B)=0

Events are mutually exclusive

v answer (P(A and B) =0)
(2)
OR/OF

v’ substitution

v’ answer (P(A and B) = 0)
(2)
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10.2.2 | p(B andC):%:OQ
7 2 1 1
P(onlyC)= —————-=—=0,1
e T T,
A C B

v PBandC) = éw (A)

ot A
10 55
# 1
10

3)

10.2.3 P(noevent):l—[z+i+l l)=1=0,25

v'1—(P(A) or P(B) or P(C))

+ -
5 10 5 20) 4 v'answer ()
10.3.1 [ 3! x5! Avwer oty v 3l
=720 Full Marks v 31 x5! (A) (2)
1032] 7-61x2 _5 _ v 71-6!x2
7! 7 v" denominator (7!)
v answer 3)
OR/OF OR/OF
_ 6!x2 v 6lx2
7! v" denominator (7!)
2
=i =
7
_3_ 0.71 v’ answer 3)
7
[17]
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QUESTION 10

10.1 A, B and C are three events. The probabilities of these events (or any combination

of them) occurring is given in the Venn-diagram below

10.1.1 If it is given that the probability that at least one of the events will occur is
0,893, calculate the value of:
(a)  y, the probability that none of the events will occur. (1
(b) x, the probability that all three events will occur. (D
10.1.2 Determine the probability that at least two of the events will take place. 2
10.1.3 Are events B and C independent? Justify your answer. %)
10.2 A four-digit code is required to open a combination lock. The code must be

even-numbered and may not contain the digits 0 or 1. Digits may not be repeated.

10.2.1

10.2.2

Copyright reserved

How many possible 4-digit combinations are there to open the lock? 3)

Calculate the probability that you will open the lock at the first attempt if

it is given that the code is greater than 5 000 and the third digit is 2. (5)
[17]
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QUESTION 10/VRAAG 10
/ 012\
y B
10.1.1(a) | y=1-0,893 =0,107 (0,11) v y=1-0,893
)
10.1.1(b) | x=0,893-0,733 v x=0,893 - 0,733
=0,16 €))
10.1.2 P(at least 2 events) = 0,1 + 0,15+ 0,16 + 0,2 v’ values
=0,61 v’ answer
Answer only: Full Marks )
10.1.3 P(B) = 0,643 v P(B) = 0,643
P(C) =0,56 v P(C) =0,56

P(B and C) = 0,36

P(B) x P(C) = 0,643 x 0,56 = 0,36
- P(B and C) = P(B) x P(C)

.B and C are independent

v P(B and C) = 0,36

v P(B) x P(C) =0,36

v’ independent because
P(B and C) = P(B) x P(C)

&)
10.2.1 Tx6x5x4 =840 v 4y
v Tx6x5%x4 =840
3)
10.2.2 start with 5, 7, 9 or start with 6 or start with 8 v (3>< 5x1 x3) =45
(3><5><lx3)+(lx5xlx2)+(lx5xlx2) \/(lexle):lO
=45+10+10 v (1x5x1x2)=10
=65 v'65
P=6—5=£=, v/ answer
840 168 (5
OR/OF OR/OF
ends in 4 or ends in 6 or ends in 8 v (5x5x1x1)=25
(5x5xlxl)+(4x5xlxl)+(4x5xlxl) \/(4x5xlxl)=20
=25+20+20 v (4x5x1x1)=20
=65 v'65
65 13 v’ answer
P=—rm=—=0(,
840 168 ®)
[17]
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10.1 Flags from four African countries and three European countries were displayed in a
row during the 2021 Olympics.

Determine:

10.1.1 The total number of possible ways in which all 7 flags from these
countries could be displayed

10.1.2 The probability that the flags from the African countries were displayed
next to each other

10.2 A and B are two independent events.

P(A)=0,4 and P(A or B)=0,88
Calculate P(B).

10.3 There are 120 passengers on board an aeroplane. Passengers have a choice between a
meat sandwich or a cheese sandwich, but more passengers will choose a meat
sandwich. There are only 120 sandwiches available to choose from. The probability
that the first passenger chooses a meat sandwich and the second passenger chooses a
cheese sandwich is ;—85 . Calculate the probability that the first passenger will choose
a cheese sandwich.

TOTAL:
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QUESTION/VRAAG 10
10.1.1 7'=5 040 v'v answer
(2)
10.1.2 4 x 4 v 4!
=576 v 41 x 4
: 576 4
P(African flags together) = ey [— = 0,1 IJ v answer (A) 3)
10.2 P(A or B) =P(A) + P(B) — P(A and B)
0,88 =04 + P(B) — P(A and B) v'subs into rule
0,88 =0,4 + P(B) - 0,4P(B) v'P(A and B) = 0,4P(B)
0,48 = 0,6P(B)
P(B)=0.8 v’ answer
3)
10.3 First Passenger Second Passenger
M
X M
120
120-X\ ¢
119 M
120—x c
120
8
. . > o
Probability of first passenger choosing meat = 90 120
N | 90—y | 120-%
Probability of second passenger choosing cheese = 119
119 x 120-x 18
o Y120 119 85
1200 119 85
120x—x* =3 024
x> —120x+3024=0
(x—84)(x—-36)=0
x=84 or x=36 v x=84 or x=36
36 3 r (5)
S P(1¥ cheese) = —=— 10
10
[13]
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QUESTION 12
12.1 A and B are independent events. It is further given that:
P(A and B) = 0,3 and P(only B)=0,2
12.1:1 Are A and B mutually exclusive? Motivate your answer. (1)
12.1.2 Determine:
(@  P(only A) 4)
(b)  P(not A or not B) 2

12.2 A teacher has 5 different poetry books, 4 different dramas and 3 different novels.
She must arrange these 12 books from left to right on a shelf.

1Z2:2.1 Write down the probability that a novel will be the first book placed on
the shelf. (1)

1222 Calculate the number of different ways these 12 books can be placed on
the shelf if any book can be placed in any position. 2)

12.2.3 Calculate the probability that a poetry book is placed in the first position,
the three novels are placed next to each other and a drama is placed in the
last position. “4)

[14]
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QUESTION/VRAAG 12
12.1.1 No, because P(A and B) #0 v’ answer and reason
€Y)
12.1.2(a) | P(Aand B)=0,3 P(only B)=0,2
P(A and B) = P(A)x P(B) ¥ P(Aand B)=P(A)xP(B)
0,3=P(A)x0,5 V0.5
P(A)=0.6 v'P(A)=0.6
P(Only A): 03 v answer
4
12.1.2(b)
B
0,2
P(not A ornot B)=0,2+0,2+0,3=0,7 ¥'method
v answer (2)
OR/OF OR/OF
P(notAornotB):l—P(AandB)=1—0,3=0,'}' v'method
v answer
(2
OR/OF OR/OF
P(A’ or B') = P(A) + P(B)) - P(A’ and B)) v
~04+05-02=07 e
v answer (2)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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1231 3 1
P(HOVCI) = E = Z ‘/HHSWCI'
1)
12.22 12! =479 001 600 v'v answer
(2)
12.2.3 5 3! 8! 4 v5x4
(Poetry) | (Novels | (Arrangements | (Drama) v 3l=6
all of rest of the V'8!
together) books
including the
novels)

P(start with poetry, end with drama AND all
novels together)

_ 5x3!x8!x4 S5X3Ix8Ix4_ 1
12! 12! 99
1 4)
99
[14]
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QUESTION 11

11.1 Two events, A and B, are such that:

¢ Events A and B are independent
e PmotA)=04
e P(B)=03

Calculate P(A and B). 3)
11.2 A survey was conducted among 150 learners at a school.

The following observations were made:

e The probability that a learner, selected at random, will take part in:
o Only hockey (H) is 0,24
o Hockey and debating (D), but not chess (C) is 0,14
o Debating and chess, but not hockey is 0,12
o Hockey and chess, but not debating is 0,02
e The probability that a learner, selected at random, participates in at least one
activity is 0,7.
15 learners participated in all three activities.
e The number of learners that participate only in debating is the same as the number
of learners who participate only in chess.

The Venn diagram below shows some of the above information.

S
11.2.1 Determine a, the probability that a learner, selected at random,
participates in all three activities. (1)
1122 Determine m, the probability that a learner, selected at random, does
NOT participate in any of the three activities. (1)
11.2.3 How many learners play only chess? 4)
Copyright reserved Please turn over
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11.3 A three-digit number is made up by using three randomly selected digits from 0 to
9. NO digit may be repeated.

H3.1 Determine the total number of possible three-digit numbers, greater than
100, that can be formed. 2
11.32 Determine the total number of possible three-digit numbers, both even
and greater than 600, that can be formed. 4)
[15]
TOTAL: 150
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QUESTION/VRAAG 11

DBE/2021

11.1 P(A)=1-P(not A) =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
9
(5)(1)8 v answer (A)
. 3)
11.2.1
B PECI
150 150
(D)
11.2.2 m=1-0,7=0,3 v 0,3 (A)
(D
11.2.3 0,24+0,14+0,02+0,12+01+2b=0,7 v’ addition
2b=0,08 4 simplification
b — 0,04 v b = 0,04
0,04x150 = 6 V6
4)
11.3.1 9x9x8=0648 v9 v9x8
(2)
11.32 2x8x4=64 vv2x8x4
2x8x5=80 v2x8x5
Total number = 64 + 80 = 144 v 144 (A)
4)
[15]
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QUESTION 10

In a certain country, 10-digit telephone numbers with the following format were introduced:

Format Area Code . Exchange Code Number
Number of digits 3 digits ' 3 digits 4 digits
Example ? 901 544 1230
Digits may be repeated.
10.1 How many possible 10-digit telephone numbers could be formed? (2)

10.2 Certain restrictions were placed on the groups of digits:

° Area code: must be 3 digits and the first digit can NOT be 0 or 1

. Exchange code: must be 3 digits and the first and second digits can NOT
be 0 or 1

. Number: must be 4 digits and the first digit MUST bea 0 or 1

10.2.1 How many valid 10-digit telephone numbers could be formed by applying
the given restrictions? (3)

10.2.2 Determine the probability that any randomly chosen 10-digit telephone
number would be a valid phone number. (2)

[7]
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QUESTION 11

Harry shoots arrows at a target board. He has a 50% chance of hitting the bull's eye on each
shot.

T3 Calculate the probability that Harry will hit the bull's eye in his first shot and his
second shot.

112 Calculate the probability that Harry will hit the bull's eye at least twice in his first
three shots.

11.3 Glenda also has a 50% chance of hitting the bull's eye on each shot. Harry and
Glenda will take turns to shoot an arrow and the first person to hit the bull's eye will
be the winner. Calculate the probability that the person who shoots first will be the
winner of the challenge.

TOTAL:
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QUESTION/VRAAG 10
10.1 10" or 10 000 000 000 v’V answer
(2)
10.2.1
8x10x 10 x 8x 8 x10 x 2x 10 x10 x 10 v 8x10x 10
Area exchange number or
8x 8 x10
No. of valid 10-digit numbers v 2x 10 x 10 x 10
=(8x10x10)x (8x8x10)x(2x10x10x10)
—~ 1,024 x 10° v 1,024x10° (A) (3
10.2.2 9 9
Probability = —1’02‘:;010 v _1,02;1) <10
64
= 0,1024 =10,24% S i
(2)
[7]
QUESTION/VRAAG 11
11 First shot  Second Third
shot shot
BBB
BBN
BNB
BNN
NBB
NBN
NNB
k NNN
0,5
11.1 P (Bull’s eye first shot and second shot)
=05x05 vtwo 0,5s
1 v 0,5%0,5
=0,25 or Z )
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11.2 P (Bull’s eye at least twice in 3 shots)
=(0,5x0,5x0,5 + (0,5 %x0,5%0,5) + (0,5 x 0,5% 0,5) + v 0,5 x0,5%0,5
(0,5 x 0,5x0,5) v'four events
=0,125+0,125+ 0,125 + 0,125
1
=0,5 or 2 v answer (A)
(3)
11.3 Person shoots first:
0,5)+(0,5)% +(0,5)° +... v (0,5)+(0,5)
p=_¢ Yok (03) 44
1-r
p— 05 7 B 0.5
1-0.25 1-0,25
e 2 i) 3)
3
[8]
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