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1 2 |2 12 x=2+y ... O
' DBE NOV 2025 PAPER 1 | s |[[T+2] = (L] sy =x+6 .. ©
— % +2 = % Substitute @ into @:
ALGEBRA & EQUATIONS & e ] 2 52+y)y = 2+y)°+6
=] = l==-2
INEQUALITIES [25] (\/;) (x j 5 10y +5y2 = 4+4y+y2+6
1 1 4
R - . 2 — =
111 (x+5)(x-2) =0 J @ x X2 x o 4y“+6y—-10 =0
“X=-50rx=2< §& L X = A -4x+ax? 2+ 3y-5 =0
L 4x?-5x+1 =10 L (2y+5)(y-1) =0
. -_5 —
1.1.2 5x2+2 = —9x Lo(@x-1Nx=1) =0 Ly=-goor y=1
5 Bx2+9x+2 =0 (a=5 b=9 c=2 Lx=1
a e ) X 2 or x =1 |fy=—g,thenx=2+[—g)=—%
p— 27 . =1
x = Rxyb--dac “2ba4a° © X =g only < Ify=1, then x =2+ (1) = 3
_ -9+(9f - 465)(2) Check . Solution: (_%;_gj or (3;1) <
2(5)
- - - x
_ 9s @ X =1: LHS =3 but RHS =1 ‘o - @
10 x=%: LHS = 2 = RHS v/ ‘ -
= -0,26 or -1,54 < X =2+y
- N Ly=x-2 ... 0
OR:
1.1.3 8x2 > 2x 5xy =x%2+6 ... ®
L 8x2-2x > 0 + _ v \F,,z:i
X Substitute @ into @:
- S~ g X X
L 2x(4x-1) >0 0 1
( ) 2 . 5x(x-2) = x2+6
x<0 or x>1 « Letizk(l:i
4 Jx Wx ~ Jx o 5x2-10x = x2+6
2 o 4x%2-10x-6 =0
114 2.22-9.27+4 = 0 (OR: 2.225-9.25+4 =0 (Wic+2)” = o2
sok+2 = K2 s 2x2-5x-3 =0
2.25-1)(2%-4) =0 X =
( ) Let 2 - K2—Kk—2 =0 L@+ 1)(x=3) =0
. 2 -
22 1=00r 2-4=0 s 2k*-9k+4 =0 s (k=2)k+1) =0 .'.x=—% or x=3
L px =% X o4 | o (k=1)k=4)=0 ‘/ 1
k=2 or k= -1 \PiJ] 1 1 5
. —'I - " = - = - - - -_—
¥zl L oX 292 ..k—E or k=4 \Vx If x 2,theny 2 2 >
2
Cox = -1 x=2<«| L 2¥=92"1 . oX =92 [\/I\] =(2)2 If x=3, then y=3-2=1
X
X =- X =2< fl 1. 5
L — =4 . Solution: (77;7—J or (3;1) <
X . \§ 2 2 J
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PATTERNS & SEQUENCES [25]

211 (t+10)+(t—-2)+ (t+4)+... is aninfinite GS

In a geometric series

T3
Ty

Lt-2 _t+4
T t+10  t-2
T2
So(+10)t+4) = (t-2)°2 T
L 24141440 = t2-4t+4
. 18t = -36
Lt=-2<«

2.1.2 The first three terms are: 8; —4; 2

1
a=8 and r=——
2

©Tas = (8)(—%)24

- [ % )24

(2% (272

2—21

1l
N|=
N———
N
N
A

213 Sp=-3_=_8 _
1-r 17(7
221 T4 = 4k +13) -1
To = 4(k +5)— 1
oo T1a—-Te
OR:
T14—-Te = 8d
= 8(4)
=32 <

117
222 Z(4p ~1) = 26 675

p=k

n=117-k+1 = 118-k
a = 4k -1

d=4

Sn = Z[2a+(n -1)d] = 26675

2 82K 204k - 1)+ (17 - l)(4)]

s (118 —K)[(4k = 1) + 2(117 = k)]
5 (118 —K)[4k — 1 + 234 — 2K]

o (118 —k)(2k + 233)

" 27 494 + 3k — 2k? — 26 675

. 2k?2-3k-819

. (2k + 39)(k —21)

. k=21only (k¢—
KOR:
n=117-k+1=118-k
a = 4k-1
d=4

I = 4(117)—1 = 467

Sn = g[a+|] = 26 675

s %[(4k—1)+(467)] =
3 %[4k+466} =

5 (118 —K)[2k + 233]

. —2K2 + 3k + 27 494 — 26 675
. 2k?-3k-819
o (2k + 39)(k — 21)

~ k=21only (k¢—

~

A2

9 ¢
2

26 675

26 675
26 675
0

0
0

®) ¢
2

(You can also use the quadratic formula if you prefer.)

J

-

OR:

This method solves for k by finding the sum of 117 terms
and subtracting the preceding terms.

n=117 a=3 d=4
| = T117 = 467
+ Sur = UT[3+467] = 27 495
n=k-1 a=3 d=4
l=Tk-1=4k-1)—1= 4k—5
. Sk_q = —k2‘1[3+4k—5]

_ k-1

= S lak - 2]

= (k- 1)2k-1)

= 2k2 -3k + 1

. S117 —Sk-1 = 26 675

. 27495 (2k? -3k + 1) = 26 675
o 2k*-3k-819 =0
S (2k+39)k-21) =0

. k=21only (k¢—329) <

Comprehensive solutions
) Supportive, vital documents

| ™ Powerful summaries
S
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3.1

3.2

3.3

-

~

-

104

For a quadratic pattern:
at+b+c 4a+2b+c 9a+3b+c
3a+b 5a+b

2a

The depth of the torpedo after 5 seconds is 164 m. <

2a = -2 3(-1)+b = 35 -1+38+c = 36
wa= -1 .. b=238 L= -1

~ Tn = -n2+38n-1 <
-2n+38=0 - n=19 . Ti9=-192+38(19)—1 = 360
OR:

b _ 38 _ :

28 - 201 19 and Ti19 = 360 (see above)
OR:

~

Tn = —-(n?=38n+1) = —[(n—19)2 - 360] = —(n—19)2 + 360

. the maximum depth the torpedo reached is 360 m. <

T3 = T19-16 = T19+16 = T35 (using symmetry) Visual
y explanation
) |
OR: 5
—-n?+38n-1 =104 ° 2 AN
ﬁ <@ ’ : \
~ n?-38n+105 = 0 og / [ K
o /I : \\
. (n=3)(n-35 =0 E104 y : I\
~n=3 or n=35 L ! L x
3 19 35

19-16 19+16

*. the torpedo was 104 m

below sea level for the
2" time after 35s <

7

FUNCTIONS & GRAPHS [36] 532 x<1 or x>5 or x€(-o00; 1)uU(5;0) <
4.1 f(x) = log x
3
- f(3) = log,3 = —1
3
t= -1« <1 55
42  A(1;0) ('091“0] < 54 y=a(x-3)7%+8
3
Substitute D(5; 6)
43  x = log,y .6 =a5-32+8
3 6 = a@2?2+8
X Wy . _ _ 1
f‘1(x) =y = (%j < . [C = logpa 4 a = bC] .4a =-2 and a = _E
Ly = —%(x—3)2+8
4.4 y=0( =—%(X2—6x+9)+8
f-1 y = _1 2 Z <«
4.5 2x +3x+2
-13) p -
55 At M, f(x)=0 OR: At M, f(x) =0
N 7 0= -Vx—3y
] . 2x +3x+2 0 . 0 2(x 3°+8
L xX2-6x-7=0 | - (x-32 =16
y=0 " L DE=7)=0 | . x-3 =24
=—1or x=7 L X=3-4=-1orx=3+4=7
x-5
Xy =1 < Lxm = -1 <
4.6 h(x)=(%j M LM J
h(x) > 0 for all values of x At T, g(x)=0
-4
-1 g +8 =0
h4) = [1) =3 x-3
3 L —4+8(x-3) =0
~0<y<3 < . —4+8x-24 =0
. 8x = 28
. XT =%
7 9 .
= — (- = = <«
MT 2 (-1) > 4,5 units
’ ——
51 XER, x#3 < 56 fl) = -x+3
“m=f(5)=-5+3=-2
52 ys8 or yE(-o0;8] < L y-6=-200=5 ...[y-yi = m@-x)]
531 3<x<5 or xXE(3;5] < n Yy =-2x+16 <

A3
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6.1 (-p;0) <
6.2 y f 4
R(3;3 +¢)
0} 1
W(-c; 0)
V(1;1+c¢) y=1+c=gq
J(0; c)
x=-p
R(3; 3 +c) W(-c; 0)
V(1; 1+¢c) T(0; c)

.p=cand g=1+c

f0) = 55, +1+c=c
241=0
Cc
§=_1
C
.a =-c
- f(3)=3’+°C+1+c =3+c
< -,
3+c
. 2c+6 = —-c
. 3c = -6
c =-2
a=-c=2
p:C:_
. q=c+1=-1
L f(x) = x":2-1 <

6.3

~

OR:

y-intercept: ¢ = % +q

At x=1: 1+c=q

At x =3: +c=_2 +
t x=3 3+c 34p q

Subst. @ into @ :

c==+1+c

a

p

~.§=_1
p
a=-p

Substitute @ and a = —p into ©:

3+c =3—+pp+1+c
2 =3’+pp
6+2p =-p
3p = -6
p =-2
c =-2 [
a=-(-2)=2

o
I
N
+
T
N
D
I
|
N

2

s ) = 2

-1«

g(x) = x-2

Shift g 1 unitright: y = (x-1)-2

or

Shift g 1 unitdown: y = (x-2)—1

FINANCE, GROWTH & DECAY [15]

71 A

P(1 + )"
7.8)°
40 000[1 + —j
100

R58 230,94 <«

7.2  Sarah made 24 quarterly deposits of R2 300 and then
left the money in for an extra quarter.

o x[a+i"-1]

Fy = _ . with x = R2 300
1
n=6x4=24
" | = 5’8% = ﬁ = 0’058
. 4 400 4
“o
24
2 300 (1 + ﬂ) 1
400 58
Fu = x@+;g
58 400
400
= R66 411,60 <

68 \"
10000[1—(1+ ’ )}
6.8 3 1200
6

1200)

-n
{44+ 68
1200

=N

7.3.1 900 000 (1 +

0,4812...

Iog[1 +£)(0,4812...)

1200

-129,419...
129,419...

Soo=Nn

.n

Rajesh made 130 payments in total, so he paid off his
loan 133 months after the loan was granted. <

A4

i

*[m=xh-ﬂ”rﬂ]
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OR:

900 000

68\ "
10000{1—(“1200) } o
1+ 68
68 [ 1200)
1200

= 0,4812...

QN
-
N |
o
S
|
3
I

. -n = Iog(1+ﬁj(0,4812...)
1200

|
=]
1]

-129,419...
129,419...

5
]

Rajesh made 130 payments in total, so he paid off his

L loan 133 months after the loan was granted. <

J
7.3.2 Final payment:
68 129
132 (1 b éooj -1
900 ooo(1+ 6.8 ) ~10 000 x (1+ 6.8 )
1200 68 1200
1200
= R4197,21 <

The Answer Series

Gr 12 Maths 2-in-1 offers 'spot-on' exam
practice in separate topics and exam papers.

It includes a separate booklet on Level 3 & 4 questions
and strategies for problem solving.

DIFFERENTIAL CALCULUS [33]

lim flx+h) - fx)

h—0 h

im [-2(x+h)+3] - [-2x +3]
h—0 h

im [-2x-2h +3] - [-2x +3]
h—0 h

8.1 f'(x) =

8.2.1 g(x) = -3x*+2x

Logix) = —12x%+2 <

8.2.2 y = 2 *1

I
)
=
N
¥
=
I\

1l
I
=
|

|
A

9.1 f(x) = x3-8x2+5x + 14

f'(x) = 3x2-16x+5 =0 at Dand E
5 (Bx=1)(x=5)=0
X =% or x=5
f(5) = 5°—-8(5)2+5(5)+ 14 = —36
. E(5; —36) <

A5

9.2

9.3

f"(x) = 6x —16 .
f is concave down when f"(x) < 0. N
1 1
(x) < 0 ! i | lf
1
. 6x-16<0 %L
Lx< % < ' "
8
f(x) = x%—8x2+5x + 14 ® )
~f@) =0

Lfx) = (x-2)(x2-6x-7)
= (x-2)(x=-7)(x+1)

A(-1; 0), B(2; 0) and C(7; 0) are shown on the graph below.

f"(x)<0 ~ f"(x)>0

h A T .
= +

+ + 8 +
-1/" N2 '3 7
VA B C -

+ +  \ y +

1] n = n

0 OHEE - x

-4 X 0 N x

(+)(-) = - (=)(+) = -
f(x) and f"(x) must have opposite signs for

f(x). f"(x) < 0.

-1<x<2 or %<x<7 or xE(—1;2)u(g;7j <
The + and — signs on the graph show where y = f(x) is
+or —.

£"(x) < 0 for x < % and f"(x)> 0 for x > %
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94 f'(x) = 3x2-16x+5 = -11
. 3x2-16x+16 = 0
(Bx—4)(x-4) =0
. x=ﬂ or x=4
3
f(ﬂ) - 238
3 27
238 4
- _49% - 11 _a
T ( 3)
Ly = —1x+ 634 is a tangent to f
27
& f(4) = -30

S y—=(=30) = —11(x—-4)
.y = =11x +14 is atangent to f

/ A
s 14<t< 834 634 _ 9318 - 934871 <
27 | 27 27 )

https://www.desmos.com/calculator/oyerfg4oof

10.1 2x+2h = 50
2h = 50 -2x
. h=25-x
2nr = x
r = X
21
V = nr2h
Ry
= n(—) (25 —x)
2n

I
a
g
N
~—
N
[6)]
|
=

1
N
SIS
N—
—
N
a
|
=
fa¥

2 3
= 25x° _x°
4n 4
102 v=22_xX
' 47 4m
v’ = 50x _ 3x?
' 4t 47
2
Maximum volume when S0x _ 3x% 0
4n 4n
. 50x-3x2 =0
S x(50-3x) =0
x+0 .. 3x =50
x = units « |20 =162 =166 - 16,67?
\3 3 )

PROBABILITY [16]

1.1 JUICE ENERGY DRINKS | TOTAL
Female a = 48 b =72 c =120
Male 36 54 f =90
Total e =284 d =126 210

11.1.1 P(male) x P(preferring juice) = P(male and preferring juice)

.90 e _ 36 -
210 X210 - 210 | PA-P(®)=P(AandB)
for independent events
. 3e _
.2 =36
7
. e =7Tx12 = 84 <

11.1.2

This question can be interpreted in two different ways,
so there are two possible solutions.

P(learner, chosen at random, is female and likes
energy drinks)
- E

210
12
35

or, the other interpretation:

P(female, chosen at random, likes energy drinks)
-T2

120
= g L ¢

5

P(person buys a cup of coffee on a non-rainy day) = x.

P(person buys a cup of coffee on any given day) = %
(3 1 =1 3x C
. (4](3x)+ (4j(x) z

3 R
N gl + E = l Z
T4 4 12 1-3x>~W
S dox _ 7
4 12 X c
R 1
X = % 4 R’
7 %120 = 28 1-x>w

. 28 cups of coffee will be sold on a non-rainy day. <
\ J

30
-. 28 cups of coffee will be sold on a non-rainy day. <

SN
OR:

Let x be the no. of cups of coffee bought on a non-rainy day.

P(person buys coffee on any given day)
3x

- 9 X Ton C
= Y4 4 A

480 480 120
- 1ox 3 R

480 4 W
= X

48 X
X =7 1 120~ C
T 48 12 2 R’

SoXx =28 W
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11.3.1

11.3.2

N
&)
o
~
©

> -
I >WN

I >0 w

I > |

I >w |

I >w |

NoOoOBRWN =
|
|

The 8 runners can finish in 7! = 5 040 ways with
Bongi (B) immediately after Andrew (A). <

Andrew first ... 5xe6!
1.2 3 4 5 6 7 8
1 A - B - - -
2 A - - - B - - -
3 A - - - - B - -
4 A - - - - - B -
5 A - - - - - - B
Andrew second . 4 x6!
1. 2 3 4 5 6 7 8
1 - A - B - -
2 - A - - - B - -
3 - A - - - - B -
4 - A - - - - - B
Andrew third ... 3x6!
1. 2 3 4 5 6 7 8
1 - - A - B - -
2 - - A - - - B -
3 - - A - - - - B
Andrew fourth ... 2x6!
1.2 3 4 5 6 7 8
1 - - - A - - B -
- - - A - - - B
Andrew fifth ... 1x6!
1 2 3 4 5 6 7 8
1 - - - - A - - B

(1+2+3+4+5)6!) = 15x 6!

P(TWO or MORE runners finish after Andrew and before Bongi)

_ 156!

8l
15 ¢
56

OR, using the complement:
8 runners can finish the race in 8! ways.

In half of these ways, Bongi finishes before Andrew.
. P(Bongi finishes before Andrew) = %
Andrew finishes immediately before Bongi in 7! ways. (from 11.3.1)

". P(Andrew finishes immediately before Bongi) = g = %
Andrew finishes before Bongi with ONE runner between them in
6 x 6! ways.

(]
~
(o]

|
>0 N
I > 1 mw

OB WN =
|
I
[ I v B

> 1 Wl
> Wl
|
[oe]

P(Andrew finishes before Bongi with ONE runner
6x6! _ 3

between them) = sl 28

P(TWO or MORE runners finish the race after Andrew and
before Bongi)

_4_1_1_3

2 8 28
:E

56
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