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(PAPER 1) GR12 0625

GENERAL NOTES

I.  Consistent accuracy applies in this marking guideline.

2. If a learner answers the same question twice, but does not cancel one of the answers,
ONLY consider the first attempt.

3. Ifalearner cancels the answer but does not make a second attempt, consider the
cancelled attempt.

4. Ifa learner provided an answer not mentioned in this memorandum, first check/prove it
belore disqualifying their attempt. Please check through all OPTIONS provided in this
marking guideline.

QUESTION 1
1.LI.1 | x(x+4)=0 v factors
x=0 orx=—4 ANSWER ONLY 2 v both answers values of x @)
2
1.1.2 v’ standard form

1
2x2 =3x—==0
2 v substitution

-3t J (=3)% = 4(2)(~ 3) v 1.65
% = 2(2) v —0,15
B4+18
2= 1
x =1,650rx =-0,15
OR

4x? —6x—1=10

Lo —CO VO~ 4D

2(4)
_ 6% V52
=78
x =1,650rx =—-0,15 ANSWER ONLY%
Penalize 1 mark for rounding 4)
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1.1.3 3x245x—22>0
(Bx—1D(x+2)=0

Critical Values

v" standard form
v factors
v critical values

v’ answers
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. v
1.1.4 925 L 9% _ g =0 factors
v rejection
Letk = 2*
v answer
(k2 +k—6=0
k+3)k-2)=0
lk#-3ork=2
2¢ =2
x=1
OR/OF ANSWER ONLY ; | | OR/OF
v’ factors
2*+3)2*-2)=0
v rejection
2= —3or2¥=2 v 3
X =1 answer (3)
v k-
oDy LT ! _ k-method
LLS x%—2x v factors
k=x?-2x
2 v/ discriminant
k+3+-=0
k v’ answer
k(k+3)+2=0
k*+3k+2=0

k+1D)k+2)=0
k=—2o0rk=-1

x?=2x=-1
x*=2x+1=0
(x—1)2=0
x=1

x2—=2x+2=0
A= b?% — 4ac
= (-2)* - 4(1)(2)

A= —4 (Discriminant < 0)

(4)
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-1 Wx+5)% = (x —1)?
x+5=x%>—2x+1 v squiring both sides
v'standard form
| &~ =5 v factors
: - =0 v' answer/selection
!xi—lorxzél -
1.2

Xx+2y=5 And 2y® —xy —4x* = 8§
From equation 1
X=5—-2y.....(3)
Substitute (3) into (2)
2y —xy —4x* =8
2y? —y(5-2y) —4(5-2y)*-8=0
2y* — 5y + 2y? — 100 + 80y — 16y* —8 =0
—12y? + 75y — 108 = 0

-12y? 75y —108__0
-3 -3 -3
4y? — 25y +36 =0

4y =9y —4=0

=2 or y=4
}’—4 J=
Wt ’
eny =7
x=5-2y
=5-20)
*= 4
1
==
2
When y = 4
x=5—-2y
x=5—2(4)
x=-3

v x =5 — 2y equation 3

v substitution of equation
3 into Equation 2

v standard form

v’ factors

v’ both y-values

v Both x-values

(6)
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1.3

6x% —4kx +6=0

A= b? — 4ac
| A= (—4k)* — (4)(6)(6)
! = 16k% — 144

16k2 — 144 =0

16k? 144
16 ~ 16

k2= 9
k=+V9
k=43

Therefore, the values of £ for which the roots are real
and equal are as follows:

k=3ork=-3

v' correct use a formula of A
v simplification
v answers (only k = 3 this

mark is not awarded)

3)

[30]
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QUESTION 7
(2.1.1 [ 16; 23 v 16

v 23 (2)
2.1:2 % [2a + (n — 1)d] v substitution for a

?-5N|F3

v’ substitution for d

Sn = [2(_5) +(n—1)7] v’ simplification
n

=5 (-10+7n-7)

_ n
Sp =5 (Tn—17) (3)

2.2.1 3x — 4x - 3 S5x+1 v first difference

v’ second difference
\/ \/ V5

2x—5

—-x+7 2

—x+7=2
s 3)

222 |(2a=2 3(1)+b=5 va=1
sg=1 sh=5—3=2 vb=2
142+c=5 Vg =3
he=5—8=12 vn+1)?+1

v" explanation

T,=n?+2n+2
=n®+2n+1+1
=(n+1)?%+1

! Conclusion:

(n + 1)% is always positive for all n > 1 and adding
1 will make the result remain positive. (5)
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f va=
iOR a 1
| 2a =2 3()+b=5 vb=2
ottt = 1 sh=5—-3=2 vie=2
1+2+¢c=5 v neN
cc=5-3=2 v explanation
T, =n*+2n+2
n € N therefor T,, will be positive for all n values

va=1
OR

g =¥
2a =2 3(L+b=5

ve=2
S 1 | abh=5—-3=2
1+2+c=5

v v Graphical explanation
LE=5—-3=2

T, =n?+2n + 2

All term will be positive for all values of n
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r .
2.3.1 | %(p—?;)z 3(p - 3) v’ 1, in terms of p
("= =" 3 v’ substitution into
5(p—3)
| convergence formula
For convergence: # dimmpiifientin
-1<r<1;r#0 7 i1
Ve<p<—=
3(p—3) : ’
—lig —
2
—2<3(p-3)<2
—2<3p-9<2
7<3p<11
7 <p< 1 ; %3
3~P=737 P @)
252 a
Seo =
L=y
1
_ z2(p—3) v’ substitution
o (ﬂpz—_.’)‘)) into the correct formula
3p—9\ 1 v simplification
(1-=7) =70~ :
v -
11-3p p-—-3 2
2 2
4p = 14
_ 14 _ 7
P=73 773 3)
[20]
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QUESTION 3
3 | 2 vr=3
22(3’f-1) = 59046 . vn-1

k=
6+18+54+ -+ 2(3"1) =59 046

_18_
e =

Number of terms (n —2)+1=n—-1
_ a(r™—1)

i i r=x1

Smet="g g
¥ -0 _ 59 046
3—1
3(3"1—1) =59 046
371 _1 =19 682

31 = 19683
3n-1 = 39
n—1=9

Pl o o 10

OR

n
z 2(3% 1) =59046.
fo=2
6+ 18+ 54 + -+ 2(3""1) = 59 046

_18_,
r= 7 =

Numberofterms (n —2)+1=n—-1
Let the number of terms be k
_ a(?..ﬂ . 1)

e S |
i r—1

Fo=f
3(3% —1) = 59046
3k - 1=19682

3k = 19683
3k =3°
k=9
~n—1=9

v" substitution
v simplification to
31 = 19 683

v 10

OR

vr=3

vn-1

v/ substitution

v simplification to
3k =19683

v 10

Ifk=9 max%

(5)
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]'3.2.1 6p v 6p (1)
I

3.2.2 | Pythagoras’ Theorem v’ Pythagoras” Theorem
h? = (12p)? — (6p)? v 6V3p (2)
h? = 144p? — 36p*
h# = 108p®
» h = 6v/3p units
OR OR
sin60° = i

12p v trig ratio

= 12p.§ v 6v3p 2)
. h = 6+/3p units

3.2.3 | Area of the first triangle = %(121))(6@;0) = 36v3p? | v 36V3p?
Area of the second triangle = %(6p)(3\/§p) = 9/3p? ¥ 99‘5’%’22
Area of the third triangle = %(31)).%(3@;3) = v 4p
9V3p? v ooE

4 v sub:titution into
correct formula
36v3p? + 9v3p? + g‘fpz
Geometric pattern
W3p? 1
tT 36v/3p> "4
o = T; r+1
A 36.\/‘??2 = 48\/§P2
L3
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OR OR
Area of the first triangle = %(12;{))(6\@;0) = 36v/3p?
Ratio of corresponding sides of consecutive triangles=
1:2 P T v sev3y?
Ratio of areas of consecutive triangles= 1: 4 V12
1 v 1:4
=y ¥ %
Seo = 1—r'" #1 v’ substitution into
36+/3p2 _ correct formula
- f = 48v3p?
-7
OR OR
Use area rule.
Area of the first trianglc = %(1235)(1 2p)sin60° v 36v3p?
. 2
= 36\/_3‘;0z v 9V3p
, s o/ g0 9V3p?
Area of the second triangle = 3 (6p)(6p)sin60 e
4
= 9\/§p2 v i
Area of the third triangle = - (3p)(3p)sin60° 4
£ STt v/ substitution into
— W3p correct formula
4
9v3p?
36V3p? + 9V3p? + 4p
Geometric pattern
N3p? 1
T = = —
36V3pz 4
o] = ’ 1
S 1 _\/ﬁ r#
36V3p?
1~3
)]
[13]
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"QUESTION 4
4. (0 ;1?5) Penalize if NOT in coordinate form || v (0 ;12—5)
(1
i 4.2 x*+2x=0 v’ factorization
x(x+2)=0 v C(-2;0)
x=0 or x=-2
C(—2;0) DO NOT penalize if not in
courdinate form (2)
431 - —_b v p= -1
2a
— _2 —
="
pi==1
OR
0+ (=2)
= 5 =
OR
gx)=x+1*-1
x=-1
p=-1 (1)
v = —
B2 gy = (P2 =1 ye =1
v 9
yeg ==1
& DE =8—(—1) = 9 units (2)

13
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£l — a4 & v’ substitution of p and q
FO) = a(x+1)2 +8 using point D(1;8)
. v substitution of x and y
Use F(0; ) -
2 . .
using point F(O ; 5 )
15
a(0+1)*+8 = > v simplification leading to
15 o
a+8= "5“ 4= = 2
1 v simplification leading to
a=—-
2 b=-1
1 :
f(x)= —E(x+1)2+8
Fl) = —é(x2+2x+1)+8
S T
f(x)= sk — g h 8
s g oo BB
f(x)= XX + 2

b

4
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4.5 —éxz—x—E=x2+2x v equating f and g
2 v standard equation
3 %% 438 — b =0 v’ x-values
v' y-values
x> +2x-5=0
2+ 22— 4()(-5)

= 2(1)

-2+ 24
X = —

2
x=1450rx = —3.45

g(1.45) = (1.45)% + 2(1.45) = 5.00
g(—=3.45) = (—=3.45)* + 2(—3.45) = 5.00
Ly = 5

OR

1 15
f(1.45) = =3 (145)* — 145 - — = 5.00
1 15
f(—3.45) = — 5 (—3.45)% — (-3.45) — - =
5.00

i ()
[15]

QUESTION 5

5.1 | y=logg x

1 v’ substitution
2 =log, -
4 1
1 v a=-—
a’=- 2
4

S|
Il
H

=
Il
I+
N = N = ﬁ
=

(2)
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v" swopping of variables

512 y=logix
z X
v y=(=
y=()
x=log:y ANSWER ONLY
2
FULL MARKS
1 X
= (E) (2)
59 v" shape
v' y-intercept
v" any other correct point
on the graph
w
< = > x
v
(3)
- 5 8
5.3 log%x > -5 ANSWER ONLY J o3 (1)
2
-5
x < (%) FULL MARKS v x <32
e 82 b =D accept: Critical value
x = 32
FlSE R v 0<x<32 (3)
[10]

16
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QUESTION 6
6.1.1 y=—x+k v’ substitution
~1=—(-4)+k v k=-5
-1=4+k
k=-5 (2)
6.1.2 p=4 Vp=4
=1 V=1
a v’ substitution
¥ x+4 Va=—4
Use A (—8;0)
0= S 1
—8+4
| i
—4
1=%
—4
a=—4
—4
T @)
6.2 A 1> —x—5 v’ inequality/ equate
x+4 v’ simplification
v’ critical values
x_+442—x—4 vV _6<x<—4
(x+4)? =4 ¥ =i
Critical values:
(x+4)?*=4
x+4 =42
x==-2 andx =—6
—-6<x<—-4 orx=-2 (%)

14
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6.3

' —4

x+4
—4—-1x+4)=x(x+4+t(x+4)
—4—x—4=x?+4x+tx+4t

—1=x+t

2+ G+)x+8+4t=0
b? —dac =0

(G+t)2 —4(1)(8+4t) =0
t2+10t+25-32—16L =0
t2—6t—7=0
t-7N{t+1)=0

t=7ort=-—1

v" Equating
Vxt+(5+tx+8+4t=0
v Substitution into discriminant
v t2—6t—7=0

¥ Factors/ Method

v Values of t

[17]
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QUESTION 7

o m =2

fx + - f(x)

P = i

h
3 3
L (E9-0
h—=0 h
(3x - 3(x+ h))
— 5 x(x+ h)
T h-o0 h
(Bx — 3x — Sh)
— i x(x + h)
= Bih h
—3h l

h—»o x(x + h) “h

| -3
= [x(x +h)

=3

g

v simplification of numerator
to —3h
v’ denominator x(x + h)

—3h 1
x(x+h)

0

ANSWER ONLY =

Penalize for notation 1 mark

|Only penalize notation in 7.1

== (5)
i 3
FAA 5 ez — %2 v' changing both radicals
4 Vx
to exponents.
2 3 1 5
x3— x 2 v X6 — X~
Dx 1
X2 e
v —X 6
_1lr 2 _3 o
Dx X 2(3{3— x 2)]
v 2x3
1
D, |x® —x’z]
s
—x 64+2x3
(4)

o %) GAUTENG PROVINCE
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722 ldy . — 42
aﬁxy—y—x = . v oy =&
(x—1)
_G-1)
(x—1) vV y=x+1
_(x—1D(x+1)
y =x+1
...
s | (3)
7.3.1 f(x) = ax® + bx? v fl(x) = 3ax? + 2bx
The gradient of the tangentat x = 115 12. v 3a+2b=12
f/(x) = 3ax? + 2bx v a+b=5
/(1) = 3a(1)? + 2b(1) v' Simplifyingtoa = 2
12 =3a+2b v Simplifying to b = 3

Use point (1; 5)
5=a(1)?+b(1)
5=a+b

Solving simultancously:

= _3_a ............... (1)
2

b=5—a ............... 2)
6—3—a= —it

2
10—-2a =12 - 3a
3a—2a=2
ca=2
=2hb=5-2=3 (5)

Y . 20
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732 | f(x) = 2x3 + 3x2 v fl(x)
F/(x) = 6x% + 6x v’ equating to 0
6x+6x=0 v’ x-values
x24+x=0 v (0,0)
x(x+1)=0 v (—-1,1)
~x=0 orx=-1
f(0) = 2(0)* + 3(0)* = 0
fO-D=2(-1°+3(-1)2 =1
The coordinates are (0,0) and (—1,1) (5)
122]
QUESTION 8
8.1.1 The graph has a local maximum whenx =3 | ¥ v local maximum (2)
OR OR
The graph is concave down. v'v' concave down (2)
S 1 v’ intercepts
v’ turning points
v’ point of inflection
X
v Shape
! (4)

alks . 21
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813 |x<0 v x <0
1<x<3 vvl<x<3 (3)
8.2 f(x) =a(x)(x —3)? v’ substitution of (5; —40)

—40 = a(5)(5 — 3)?
—40 = 20a
wa=—2
f(x) = —2(x)(x — 3)*
flx) = —2x(x?—6x+9)
flx) = —2x3 + 12x% — 18x
OR
fx)=px®+qgx+7rx
f/(x) =3px? +2qx +7r
At turning the point;
fl(x)=0
3px* +2qx +7r =0

2q r

2 —t — =0
X +3px+3p

v =2
voo12
v —18

b 5 GAUTENG PROVINCE
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The graph has turning points at OR
x=Tandx =3 v Substitution of (5; —40)
ca(x—1)(x—-3)=0 R
(x—1(x-3)=0 voo12
x? —4x+3=0 v —18
29 _
3p - OR
qg=—6p f"(x) = 6px + 2q
and frf@2)y=12p+2q
r 12p+2q=0
3p q r
r=9p
But
f(5) =—40

~125p + 25¢ 4+ S5r = —40

125p + 25(—6p) + 5(9p)} = —40
20p = —40

p=-2

g =—6(-2)=12

r =9(-2)=-18

flx) = —2x3 +12x% — 18x OR

OR v method
f/(x) =3px? + 2qx +r v -2
fl()=3p+2q+r v 12
3p+2g+r=0........ Equation 1 v —18

f/(3)=27p+6q+r
27p+6g+71=0....... Equation 2

f(5) = —40

~ 125p + 25q + 5r = —40

25p + 5q +r = —8 ....Equation 3

From the three equations, eliminate r to get
22p+3q=-8 and2p+q =8

Y O 23
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f g = g — 2p
22p + 3(8 — 2p) = —8
22p +24—6p = —8
16p = —32
p=-2
q=8—2(-2) =12
3p+2g+r=20
3(-2)+2(12) +r =0
184+r=20
r=—18 4)
[13]
QUESTION 9
9.1. V = lbh v substitution
2160 000 = x?h v 2160000
, _ 2160000 x?
T xz (2)
_ 2 2
9.2 Surface area = 3x* + x* + 4xh v 42
= 4 2 4 2160000
X< + 4x 3 ) v 4xh
A(x) = 4x% + 8 620009 v substitution of 4 )
03 A(x) = 4x? + 8 640 000x~* v 8x — 8 640 000x 2
A’ (x) = 8x — 8 640 000x 2 v equating A/ (x) to 0.
N 6402000 v" simplification
p x v 102,6cm
§/(x) =0 v'205,19¢m
8 640 000
8x ————— =10
X
8x3 = 8 640 000
x* =1080 000
x = VY1080 000 = 102,6¢cm
b= 2160000 — 20519
2T i (5)
[10]
TOTAL: 150

-l ‘f GAUTENG PROVINCE
AW

24




