ALGEBRA AND EQUATIONS

Solutions

DBE's own marking guidelines, in booklet order

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

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

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

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



I 1. Four equations, a simultaneous pair, then 2*x times 3"y = 24

Official DBE marking guideline - May/June 2021 - Q1 - 24 marks

QUESTION/VRAAG 1

(x=4)(x+2)>0
Critical values: x=4 or x=-2

A )

) /undl

X<—2 or x>4

OR/OF
(—0;—2) or (4;.)

OR/OF
X-1>3 or x-1<-3
X>4 or X<-2

1.1.1 x?—x—20=0
(x-5)(x-+4)=0 7 factors
x=5 or x=-4 \/i;_4 (3
1.1.2 3x*—2x-6=0
i\/( ) - 4(3)(-6) v/substitution
1+419
=—3 v'simplification
x=-112 or x=179 : = 117’;2 @
x=1,
1.1.3 (x-1)%>9
W2 _2%—8>0 v'standard form

v'critical values

vV x<-2orx>4

(4)
OR/OF
V'V (=00;—-2) or (4;0)

OR/OF
v x-1>3
v x-1<-3
Vv X>4o0r x<-2
4)




114 2YX+6+2=x
2VX+6=x-2 v’ isolating the surd
4(x+6)=(x—2)*

v =x% -
4X+24=X2—4X+4 4X+24 X 4X+4
x* -8x—20=0
(x=10)(x+2)=0 v %10
x=10 or x=#-2 V X %D

(4)
1.2 4x=2-y. . . (1) VAax=2-y
4x+y*=8. . . (2

v i
S 2-y+y?=8 substitution

v'standard form
y’-y-6=0
(y-3)(y+2)=0
y=3 or y=-2 v'y-values

1 _ v'x-values
X=—— or x=1
4 (5)
OR/OF OR/OF
y=—4x+2. . . (1) Vy=—4x+2
4x+y*=8. . . (2
Ax+(-4x+2) =8
( ) v/substitution
4X+16x° —16x+4-8=0
16x> —12x—-4=0
4x* -3x-1=0
(4x+1)[x-1)=0 v'standard form
X==y o0 X= v'x-values
y=3 or y=-2 \/y-values
(5)
13 2 x3' =(2°x3f v 2x3
2¥x3Y =218 3°

v 18 6
2"=2"% and 3’ =3° 2%or 3

v x=180ry=6

x=18 and y=6
S.X—y=18-6
SX=y=12

v  answer (A)
(4)

rma




I 2. A simultaneous pair, then proving a root cannot be real

Official DBE marking guideline - November 2021 - Q1 - 24 marks

QUESTION/VRAAG 1

111 ] x2-2x-24=0
(x—6)x+4)=0
X=6or x=-4

v'factors
vX=6
vx=—4
3)

112 | 2x* -3x-3=0
L33 -4Q)(3)

2(2)
X=3i\@

4
x=219 or x=-0,69

v'substitution into the correct
formula

vx=219 vx=-0,69

®)
113 ] x* +5x<—4
X2 45x+4<0 v’ standard form
(x+4)Xx+1)<0 i
v
Critical values: x=—4 or x=-1 critical values
*—9o
+ ! - ! +
—4 -1
-4<x<-1 OR/OF xe[4,;-1] v v answer
(4)

114 | Jx:28=2-x
(Vx+28) =(2-xy
X+28=4—4x+X*

x> —5x-24=0
(x=8)(x+3)=0
X#8 or x=-3

v/ squaring both sides

v’ standard form
v’ factors
v answers with selection

(4)




1.2

2y =3+X

Xx=2y—-3 .. (1)

2Xy +7=x>+4y* ... (2)
2y(2y—3)+7=(2y -3) +4y?
4y* —6y+7=4y? —12y+9+4y?

v'equation 1

v'substitution
v'simplification

4y* —6y+2=0
2y?-3y+1=0 v'standard form
(2y-1)y-1)=0
1
y=5or y=1 v’y —values
x==2or x=-1 v'x — values
(6)
OR/OF OR/OF
2y =3+X
3 X
=—4+= el v i
y=2+3 (D equation 1
2Xy +7=x>+4y* ...(2)
3 X 3 x\
2X(5+Ej +7=x? +4(E+Ej v/substitution
3>2<+x2 +7=%"+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
y=5ory (6)
13 In_p yn_P
m n m n
n2=mp /nzzmp
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
-.=3n’ <0 -.=3mp <0
. A <0 =xisanon-real number VA<O
4)

[24]




I 3. Reciprocals in a simultaneous pair, then m + n from powers of 2 and 3

Official DBE marking guideline -

QUESTION 1/VRAAG 1

November 2023 -

Q1 - 24 marks

(x=3)x+1)>0
CVsix=-1;x=3

|
R

Xx<-lor x>3

A

111 X2 +x-12=0
(x—3)x+4)=0 vfactors/formula
x=3o0or x=-4 v'answer
v'answer (3)
1.1.2 3x?—2x=6
3x2—2Xx-6=0 v standgrd_forr_n
5 v/ substitution into
o 2+ (-2) —4(3)-6) correct formula
2(3) v answer
X=179 or x=-112 v’ answer (4)
113 J2x+1 =x-1
2x+1=(x-1)° v’ squaring both sides
2X+1=x*>-2x+1
x? —4x =0 v’ standard form
X(x—4)=0
x=0or x=4 v’ both x-values
x#0or x=4 v valid answer (4)
114 x?—-2x>3
X2 —2%—3>0 v standard form

v critical values/factors

v'¥Yanswer 4)




1.2

—+—=1
Xy

X+2=2y
X=2y-2

1

1.
2y-2 y

y+2y—2=2y? -2y
2y> —5y+2=0

(Qy-1(y-2)=0
1

== or =2

y 5 y

XxX=-1 or x=2

OR/OF

£+XL=1
X i

2
£+L:1
X X+2

X+2+2X =X +2X
x2—x-2=0
(x+1D)(x-2)=0
x=-1 or x=2

1
== or =2
y 5 y

(1)

)

@)

)

vV Xx=2y-2

v'substitution
v'standard form

v'y-values

v'x-values (5)

OR/OF

X
vy=—+1
Y 2

v'substitution

v'standard form
v'x-values

v'y-values (5)




1.3

2m+1 +2m =3n+2 _3n
2"(2+1D)=3"(3* -1
2"(3)=3"(8)
2"(3)=3"(2°)
~m=3and n=1
sm+n=4

OR/OF

oM | om _gn+2 _an
2"(2+1) =3"(32 -1)
2"(3)=3"(8)
2"(3)=3"(2%)

v’ factors

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

bases)
vm=3and n=1
vm+n=4 4)
OR/OF
v’ factors

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

(x+9)(x-10) >0
cv: x=-9 or x=10

A

N [y —
—9\J10

X<—9 or x>10

OR/OF
(—0;—=9) or (10; )

2m3 =3m bases)
Only trueifm—-3=0andn-1=0 vm-3=0andn-1=0
S.m+n=4 vm+n=4 (4)
[24]
I 4. Show an expression is always even, then two exponential unknowns
Official DBE marking guideline - November 2022 - Q1 - 25 marks
QUESTION1/VRAAG 1
111 (3x—6)(x+2)=0 vx=2
X=2 or Xx=-2 v X=-2 2
1.1.2 2x* —6x+1=0
‘= —b++/b* —4ac
2a
6+ (—6)2 —4(2)(1) v’ correct substitution into
= 20) correct formula
v 2,82
x=282 or x=0]18 v 0,18 3)
1.1.3 x* —90 > X
x*—x-90>0 v’ standard form

v’ critical values

vv'x<—=9 or x>10
(4)




1.1.4 x—T7/x =12
x+12=7Vx v isolating the root
(x+12) = (7\&)2 v squaring both sides
X* + 24X +144 = 49x
x* —25x+144=0 v’ standard form
(x—16)(x—9) =0
x=160or x=9 v both answers 4)
OR/OF OR/OF
X=Tx+12=0 v standard form
(Wx-3[Vx-4)=0 or let Vx=k / factors
Vx=3or Jx=4 v answers
x=9 or x=16 v’ both answers for x  (4)
1.2 2X—-y=2
y=2X—2  ......... (1) v eql
=4 (2)
@) in (2):
X(2x-2) =4 v’ substitution
2x?> —2x—-4=0 v’ standard form
x> -x-2=0

(x=2)(x+1) =0
X=2 or x=-1
y=2 y=-4

v’ x-values
v y-values

()




OR/OF
2X—-y=2

xy=4 ... (2)
(1) in (2):

1
—y+1l|=4
y(zy j

1.2
-y +y-4=0
2)’ y

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

y=—4 or y=2

(2) in (2):

2x—ﬂ=2
X

2x* —2x-4=0
x> —x—-2=0
(x=2)(x+1) =0

=1

2 or
2 -4

I >

X =
y= y

OR/OF

v oeql

v’ substitution

v’ standard form

v y-values

v x-values (5)

OR/OF

v eq2

v’ substitution

v’ standard form

v’ x-values
v y-values (5)




(2)in (1):

s

8-y’-2y=0
y’+2y-8=0
(y+4(y-2)=0

OR/OF

v eq2

v’ substitution

v’ standard form

y=—-4 or y=2 v’ y-values
x=-1 x=2 v’ x-values (5)
1.3 2.5" ~5™ 1 5"2 — 5" 55l | 5" 52 v exp law
=5"(2-5+25)
= 5"(22) v‘common factor
2(5n (11)) v'answer/explanation  (3)
OR/OF
Any integer multiplied by an even number will be
even
y+1
1.4 3 =+/96"
32

3y+1

25 = (96)E

5x X

325 =22 32

3y+1 X
v 25 2(96)2

5x X

v 325 -2 32

(4)




OR/OF

y+1

332 =+/96"

3Y+1 2 p 2
(25 j - (Viee) )
2y+2
:ngzzsx-sx

32y+2.2—10 — 25X.3X

-10=5x
SX==2
2y+2=-2
Ly=-2

voy=-2 4)

[25]

I 5. Arectangle from its perimeter and area, then a divisibility proof

Official DBE marking guideline - May/June 2025 -

QUESTION 1/VRAAG 1

Q1 - 25 marks




x> =3x-10=0

(x+2)x=5)=0 v/ factors/formula
x=-2 or x=5 Y answer
v'answer
3)
1.1.2 | 3x> +6x+1=0
2
- (6)£+/(6) —4G)1) v'correct substitution into
2(3) correct formula
x=-182 or x=-0,18 v
answer
v'answer
A3)
1.1.3 | 2" +2* =8704
2°(16+1)=8704 v'factorisation
2" =512 OR/OF 2" =512 v’ simplify to exponential eq
=2
x=9 x=1log,512=9 v’ answer 3)
114 | (x-8)x+2)<0
CV: x=8 or x=-2 v critical values
S 2<x<8 OR/OF  xe[-2;8] v'v' answer
A3)
115 | x+3Jx+2=2
Wx+2=2-x v'isolating the surd
9(x+2)=4-4x+x v'squaring both sides(method)
x* —13x-14=0 v'standard form

(x—l4)(x+l)=0
x#14 or x=-1

v answer with selection

4)




1.2 (y=3)(x+2)=32 v setting up eq 1 (Area)
x+2y-3x-6=32 ..()
2(y-3)+2(x+2) =24 v’ setting up eq 2 (Perimeter)
y+x-1=12
y=13-x ..(2)
v'substitution
(13—-x)x+2(13-x)-3x—-6=32
13x—x*+26-2x-3x-6-32=0
2
—x"+8x—12=0 v'standard form
x> —8x+12=0
(x—6)(x-2)=0 v x-values
x=6 or x=2
y=13—6 or y=13—2 \/y-values
=1 =11 (6)
OR/OF OR/OF
(y=3)(x+2)=32 v'setting up eq 1 (Area)
x+2y-3x-6=32 ..()
2Ay-3)+2(x+2)=24 v'setting up eq 2 (Perimeter)
y+x-1=12
x=13-y ..(2)
y(A3-y)+2y-3(13-y)-6=32 v/substitution
13y—3y*+2y-39+3y-6-32=0
—-y?+18y-77=0 v'standard form
y> =18y +77=0
(y=NDy-1)=0 Vooval
y=T7 or y=11 y-values
x=13-7 or x=13-11
x=6 x=2 v x-values (6)
1.3

(I+x"+x7") —(l—xm —x”’)2
=[1+x’" +x" —(l—xm —x’”)][l+xm +x" +(1—x’" —x’”)]
= (2)(2x" +2x7")

OR/OF
A+x"+x" )Y =14+ X" +x"+x" +x" +x"" +x " +x

m-n

+Xx

m-n

=142x" +2x 7"+ 2x" " X X7
(I=x"=x")Y =1-2x" = 2x7" +2x" " + x*" +x7"
I+x"+x")Y —(1-x"—x") =4x" +4x"
=4(x" +x7")
—(2)(2x" +2x7)

—2n

v’ factorisation

V2

v (2x" +2x7") (3)
OR/OF

v’ expansion

v 4
vV (x"+x") 3)

mas




I 6. A substitution into an exponential equation, then a ratio of powers of 2

Official DBE marking guideline -

QUESTION/VRAAG 1

May/June 2022 - Q1 -

26 marks

1.1.1 x2 +2x—-15=0 v factors
(x+5)x-3)=0 vx=-5
X=-5o0r x=3 v x=3 (3)
112 5x? —x—9=0
2
X =— (1) ‘/(_ 1) -4(5)(-9) v'substitution into the
2(5) correct formula
L1181
10
x=145 or x=-125 v x=145
v x=-125 3
113 x? <3x
%2 —3x <0 v’ standard form
x(x-3)<0 v factors
0 3
0<x<3 OR X€[0,3] v'v' answer (4)
1.2.1
a-+ % =16
a
a’-16a+64=0 v’ standard form
2 v factors
(a-8)°=0
a=8 v’ answer
3)




1.2.2

2X +20% =16
2% +%=16
2X

2* =8 (from 1.2.1)

=20

v exp law

v 2 =8

V' answer 3)

1.3

1.4

=424

=2

=4

2x—y=2 ..(1)
l—3y=1 ..(2)
X

y=2x-2

1
—-3(2x-2)=1
~-3(2x-2)
E—6x+6—1=0
X

1-6x% +6x—x=0
—6Xx°> +5x+1=0
6x> —5x—1=0

(6x+1)x-1)=0

x=—1 or x=1
6
1
y=2(—g)—2 or y=2(1)-2
7
=—— or y=0
y 3 y

OR/OF

v’common factor
v’second factor

v'simplification

v'answer (4)

vVy=2x-2

v'substitution

v'simplification

v'standard form

v'x-values

v'y-values

(6)




X =
2

1 /X:2+y
—-3y=1 (2) 2

1
2+y -3y=1

2

5 v'substitution
—-3y=1
2+Yy

2
2—-6y-3y 1
2+y

2-6y—-3y*=2+y
—3y>-7y=0 v'simplification

—-y(By+7)=0 v'standard form
7
=0 or =——
y y 3

v'y-values
x=1 or x:—% y

v'x-values

(6)
[26]

I 7. An exponential equation, then a telescoping product P x T
Official DBE marking guideline - May/June 2024 - Q1 - 26 marks

QUESTION 1/VRAAG 1



1.1.1 | 3x* +5x=0
X(3x+5)=0 v'x=0
x=0 or x=—E 5
3 vV x==-=
3
2
1.1.2 | 4x* +3x-5=0
2
X = -3 £() - 4(4)-5) v’ correct substitution into
2(4) correct formula
x=0,80 or x=-155 v’ answer
v’ answer
3)
113 | (x=1-9>0
x> —2x-8>0
v f
(x— 4)(x+ 2)2 0 \ standard form
X=4 or x=-2 > v I I
- - - " critical values
X<-2 or x=4 2\4//4
Vv x<-2orx>4
4)
114 | 5% _5* =
5% (5" —1) =0 v" common factor
. . v 520
5#0 or 5 =1 X
x=0 V5=l
- v x=0 4)
OR/OF OR/OF
5 = 5 \/ 52>< — 5><
2X =X v 2X =X
2x—x=0 v 2x—x=0
x=0

v'x=0 (4)




=1
o 20X v isolating the surd
X=420-X
x2 = 20— X v squaring both sides
2
?X :5)()(_)(2_0 4:) i 0 v’ standard form
Xx=4 or x#-b v answers
v selection
(5)
12 | 2x3-y?=7 (D)
X+y=9 . (2)
y=9-Xx v y=9-x
2x> —(9-x)* = v’ substitution
2x? —81+18x—x* =7
x> +18x-88=0 v’ standard form
(x+22)x—4)=0
X=-22 or x=4 v x-values
y=31 or y=5 v’ y-values
()
OR/OF OR/OF
2x° —y* =7 e (D)
X+y=9 ...
X=9-y v x=9-y
29-y)* -y* =7 v substitution
2(81—18y + yz)— y?-7=0
16236y +2y> —y* —7=0
y? —36y+155=0 v’ standard form
(y-31(y-5)=0
y=31or y=5 v y-values
Xx=-22 or x=4 v x-values
(5)
13 | PxT =(1-a)1+a)t+a’Ji+a*).[1+a*?)
PxT =(1-a%)L+a’ Ji+a*)..(1+a™?) S
T —(1-a*fi+ 2t ) 1+ %) b-a')
PxT =({1-2a%).[1+a%?) v (-a)
PxT =([L-a%?)1+a%?)
=1-a'* v 1— gl
®)
[26]

I 8. A simultaneous pair, then when an endless product stays an integer

Official DBE marking guideline - November 2024 - Q1 - 27 marks




QUESTION 1/VRAAG 1

1.1.1 x(x-3)=0 v X=
x=0 or x=3 v x=3 (2)
1.1.2 2x2 —4x+1=0 v’ standard form
2
X = ~(H=(4) -4O v’ correct substitution
2(2) Answer only: 4 in correct formula
x=171 or x=0,29 4 v/ answer
v answer (4)
1.1.3 Xx?-2x-3>0
(x=3)(x+1) >0 v'factors
CV: x=3 or x=-1 v critical values
3
\ ( ) Answer only: 7
- 1\’\/3
x< -1 or x>3 OR/OF xe(-w©;-1)u(3;®) v'v' answer (4)
114 22X _2%?2 _32=0
22X _ o2 ox _39 _ v'use of exponential law
v
(2" —8)(2" +4) =0 factors
2" =8 or 274 Answer only: j 2X=8
2% =23 no solution Y5 2 #4
x=3 v’ answer (5)
115 V=2X+4-x=2
N=2X+4 =2+X v isolating the root

(m)2=(2+x)2

—2X+4=4+4x+ X’

x> +6x=0
X(x+6)=0
x=0 or x=z=-6

v/ squaring both sides
v standard form

v answers with selection

(4)




1.2 y =3-2X ... (D) veql

yo+xy=2 . (2)
Subs (1)2|nto (2): v/ substitution
(B-2x)"+(3—2x)x=2

4x* —12x+9-2x*+3x-2=0

2x* —9x+7=0 v’ standard form
(2x-=7)(x-1) =0

7 v both x-values

X = E or x=1

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

X = B_Ty (D) veql

yZ+xy =2 . (2)

Subs (1) into (2):

_ v substitution
y2 + [3_yjy =2
2

2y? +3y—-y’—-4=0

y?+3y—-4=0 v standard form
(y+4)(y-1)=0

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

7
X= > or x=1 v’ both x-values (5)
1.3 3 45 n+1

3 45 n n+l n+1
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=5 the product is

/ﬁx/_\/ﬁxmpgo
Nlw N|w NDw

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

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

v’ statement (nTJrl)

v nisoddforn>2  (3)
OR/OF

v' generation of the four
products

v' identifying the pattern
when n is odd

v nisoddforn>2 (3)

rn=71
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