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Mathematics/P1

NOTE:

e If a candidate answers a question TWICE, only mark the FIRST attempt.

NSC -

DBE/November 2011

e Ifacandidate has crossed out an attempt of a question and not redone the question, mark the

crossed out version.

e Consistent Accuracy applies in all aspects of the marking memorandum.

QUESTION 1
1.1.1 x(x+1)=6
xt+x=6 Note:
Answers by inspection:
2
X" +x-6=0 award 3/3 marks ¥ standard form
B v factors
(e+3)(x~2)=0 v’ answers
x=-3or2 Note: 3)
OR Ansvx(/iei/c;nly oli‘ x=2:
Y2 ix—6=0 awar mmarks v’ standard form
(1.2
v=_ bENb” ~dac Note: ¥ substitution
faid If candidate converts fmto clorrect
Il = 12 - 4(1)(-6) equation to linear: ormuia
B 2(1) award 0/3 marks Vv answers
x=-3o0r2 )
112 3x —4x =8
2 v standard form
3x" —4x-8=0 Note:
If candidate uses
—b+b? — 4ac incorrect formula:
X =

2a

(- 4)

—46)-9

2(3)
_4+416+96
=T
_4+4112
6
_2+247
!
=2,43 or —110

maximum 1/4 marks
(for standard form)

Note: Penalise
1 mark for
inaccurate
rounding off to
ANY number
of decimal
places if
candidate
gives decimal
answers.

Note:
If an error in subs and

4++-80
:——-6——— an

gets d

states “no solution™:
maximum 3/4 marks

If doesn’t conclude with
“no solution”:
maximum 2/4 marks
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v’ substitution into
correct formula

v 4112
v 4++112
——g—— or

decimal answer

(4)




Mathematics/P{ 3 DBE/November 2011
NSC - L
OR v’ standard form
3x —4x =8 Note: Penalise 1 mark
L for inaccurate
3x"—4x-8=0 rounding off to ANY v’ substitution into
— b+ / b2 — 4ac number of decimal correct formula
= o places if candidate
gives decimal answers v' answer
(-4 JE 4?2 —4(GY-3) v answer
2(3) 4)
=2,43 or - 110
113 4x* +1>5x
4x" -5x+1=20 v factors

(4x-1)x-1)=0

0 \ / v both critical

1 1
1 L 7 \/ values of % and 1
4

1 v
xs.l_ or x>21 OR (—oo;—}u[l;oo) /orORu
4 4 answer
e *~— >
OR < > X ) . (4)
1 1 Note: If candidate gives
4 either of these correct

graphical solutions but
writes down the incorrect
intervals or uses AND:
max 3/4 marks

A
A 4
=

OR

NI

NOTES:

. . 1
If a candidate gives an answer of 1 < x < — then max 3/4 marks.
4
. . 1
If a candidate gives an answer of 2 < x <1 then max 2/4 marks.

. . 1
If a candidate gives an answer of x < Zand x >1 then max 3/4 marks.

If the candidate leaves out the equality of the notation then
penalty of 1 mark.

If a candidate gives an answer of x < %; x >1 then max 3/4 marks.

If candidate gives x > % and/or x >1, BREAKDOWN: max 2/4 marks.

If candidate gives :
award 3/4 marks

- 0 +
1

NG o
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1.2.1 x> +5xy+6y* =0
. v
(x+3y)x+2y)=0 Note: . factors
X+3y=0 x+2y=0 If a candidate gives
x x
x=-3y OR x=-2y ~——=3o0or—-—=2
. . y y
}_: -3 ; =2 award 2/3 marks V'V answers
®3)
OR
Let k==
y
x> +5xy+6y> =0
xY x
(_J * 5[_j +6=0 v’ factors
y y
k* +5k+6=0
(k+3)k+2)=0
k=-3 or k=-2
X ’ ¥ v'v answers
—=-3 or —=-2
g g ()
OR
x? + Sxy +6y2 =0
_—sy=p) - 406y
2(1)
r=_ 5+’ v’ substitutes
- 2 correctly into
- correct formula
= Syty
2
x=-3y x=-2y
X_3 M X__, v'v answers
y y
©)
OR

x2 + Sxy +6y2 =0

5 2 5 2
2 ) = — 2 -
X +5xy+(2)/) 6y +(2y)
x+—5— 2—1 )2
: 2y 4)

5 1
X+—y=x—y
Zy 2J
5 1
X=—-—yt—
2y Zy

Copyright reserved

v completing the
square
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x=-3y x=-2y V'V answers
X or x
—=-3 —_—= —2 o]
5= (3)
OR
Leth=2>
y
X = 10)
x? +5xy+6y2 =0
2 2
(ky)* +5y(ky)+6y* =0
k2y2 +5yzk+6y2 =0
y2(k2 +5k+6): 0
) v’ factors
k2 +5k+6)=0
(k+3)k+2)=0
k=-3 or k=-2
x . x v'v answers
—=-3 or —=-2 (3)
Y y
Note: (x;y) = (0;0) is also a solution, but in this case ¥ is undefined
J)
OR
Let y=1, v’ factors
x2 +5x+6=0
(x+2)x+3)=0 v'v answers
x=-2or x=-3
: 3)
¥ atans (
Y Y
1.2.2 x+y=8 x+y=38 v substitution
~3y+y=8 -2y+y=28 x=-3y
-2y=8 OR -y=38 v subs x = -2y
y=-4 y=-8 v'v' y values
x=12 x=16 v’ both x values
correct
(%)
OR
vVx=8-y
8-y _ 4 8-y
5 =-3  OR =-2 v’ substitution
8—y=-3y 8-y =-2y v'v y values
8=-2y 8=-y v’ both correct x
y=-4 - -8 values
x=12 x=16 | ()
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1 OR
x+y=38
y=8-x
¥ -3 OR X -
8—x 8—x
x=-3(8~-x) x=-2(8-x)
x=-24+3x x=-16+2x
-2x=-24 -x=-16
x=12 x=16
y=-4 y=-8
OR

(x+2yXx+3y):0
x+y=38
x=8-y
(y+8)2y+8)=0
y=-8 or y=-4
x=16 x=12

OR

x=8-y

B-y)f +58-yly+6y* =0
64-16y +y* +40y-5y° +6y° =0
2y° +24y+64=0

Y +12y+32=0

(y+8)y+4)=0
y=-8 or y=-4
x=16 x=12

OR

DBE/November 201t

v y=8-x

v’ substitution

v'v x values
correct

v both y values
correct

vV x=8-y

v/ substitution
v'v' y values
correct

v both x values
correct

vV x=8-y

v substitution
v'factors

v both y values
correct

v/ both x values

correct

)|

()

)
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OR
x:8—2y , v x=8-y
B-y) +5B@-y)y+6y° =0 v’ substitution
64—-16y+ y> +40y -5y +6y2 =0
2y% +24y+64 =0
2 _
yorlayez=0 Note: . v’ substitutes into
_12+4122 = 4(1)(32) If a candidate uses the
y= — formula and replaces x correct formula
2(1) for y and then answers
_-12%4/16 are swapped: v both y values
- 5 maximum 4/5 marks
_q 4 correct
i): 16 or yx—_ 12 v’ both x values
‘ correct
(5)
OR
y=8-x
\/ y = 8 — X
x? +5x(8 - x)+6(8-x)* =0 -
: - v’ substitution
x? +40x — 5x? +6(64—l6x+x2>: 0
2x% —56x+384=0 v'factors
2 _ 7=
X7 -28x+192=0 v’ both x values
(x - 176)(x - 12) =0 correct
x=12 or x=16 v both y values
y=-4 y=-8 correct
OR (5)
X"+ 5x(8 - x) + 6(8 - x) =0 v’ substitution
x* +40x - 5x° + 6(64 — 16x + x*) = 0
2x* —56x+384=0
x* —28x+192=0
__—(-28)+ (- 28 - 40)0192)  subsitutes into
( ) correct formula
_ 28+4/416 v both x values
2 correct
1 16 v’ both correct y
x= X=
B or values
y=-4 y=-8 (5)
[19]
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QUESTION 2
211 x-4=32-x VT,-T =T,-T,
2x =36 Note:
x=18 If answer only: v’ answer
award 2/2 marks (2)
OR
a=4 v a+2d=32and a=4
a+2d=32
2d =128
d=14 Note:
x=14+4 If candidate writes v’ answer
(i.e. omits equality) :
OR 0/2 marks ‘
v/ substitutes correctly
. 4+32 " into arithmeti: mf;n
2 formulaie. o
v’ answers
(2)
212] x_32 _ , L _T
4 ¥ Note: If candjcziate T = 7,
x* =128 writes = 2Z only v x*=128
4 X
x=£v128 (i.e. omits equality) :
x=48/2 OR x=+1131 OR x=+27 | 0/2marks ¥ both answers
(surd or decimal or
OR exponential form)
a=4 Note: (3)
" If only x=+/128 then
4 penalty 1 mark
2
ar2 = 4(£J
4 2
2 v 32= 4@)
32 = 4[-) 4
4 v x*=128
x? =128
v both answers
X =+y128 (surd or decimal or
x=48J2 or x=+1131 or x =+2° exponential form)
()
OR

X
x==%/128

or x=48v2 or x==1131 or x = +2°

Copyright reserved

v'v substitutes correctly
into geometric mean

formulaie. £+4/4x32

v both answers
(surd or decimal or
exponential form) /

3)
7

Pled/se turn over
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2.2 13 <
p=3 3k°5 /a:3‘4or%
k=1 Note:
=315 1 32-5 335, 3135 Correct answer only:
n 1/4 marks only
=374 4374324 438 .
- v or=3
3 3743 o1 v/ subs into correct
S 3-1 formula
7
=984149 or 9841iq or o716l
81 81 v
answer
4
OR )
p= g 3k=5 Note: If the candidate rounds
k=1 off and gets 9841,46 (i.e.
1=5 2.5  .3-5 _13-5 | correct to one decimal place): || v'v" expand the sum
=3T3 T4 T4 DO NOT penalise for the v 13 terms in expansion
=374 43774324 438 rounding off.
111 v’ answer :
= —+—+—+..+6561 (4)
81 27 9
=9841,49 or 9841i0— or 797161
81 81
23 S, =a+la+d|+la+2d]+. +]a+(m-2)d]+]a+(n-1)d] v'writing out S,
S, =la+(m-1)d]+[a+@m-2)d]+. +[a+d]+a v “reversing” S,
28, =[2a+(n-1d]+[2a+(n-1)d]+.. +[2a + (n-1)d]+[2a+(n-1)d] v expressing 25,
=n[2a+(n-1)d] v’ grouping to get
on 28 =n[2a+(n-1)d]
Sn:5[2a+(n—l)d] (4)

OR
S,=a+la+d]+[a+2d]+. . +(T, -d)+T,
Sy =T, +(T, —d)+..+[a+d]+a

28, =a+T,+a+T,+a+T,+..+a+T,

=n[a+a+(n—1)d]
:[2a+(n——l)d]

Sy =g[20+(17—1)d]

Note:

If a candidate uses a
circular argument (eg
Sn+1 = Sn + T;q ):

max 1/4 marks

(for writing out S,,)

Note: If a candidate uses a specific linear sequence, then NO marks.

v'writing out .S,
v “reversing” Sy,

v'expressing 2.5,
v’ grouping to get
28, :n[a+a+(n~l)d]

4)

[13]
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QUESTION 3
3.1 21;24 v 21
Note: v' 24
If candidate writes Tg = 21 (2)
75 =24 award 1/2 marks
32 7, =32 V32K
and so Tsy =3.22071 2100663296 Note: v I5;
If candidate writes
Top_q =3+6(k—-1)=6k-3 out all 52 terms and v 6k -3
2k-1 R gets correct answer: v Ts
and so 7y, =6(26)~3 =153 award 5/5 marks
T57 —T51 =100663296 —153 v answer
=100663143 Note: (5)
If candidate used
OR k= 52: max 2/5
Consider sequence P: 3,612 ... v P =32
P =39n! Note: if candidate !
S interchanges order Y P
~ ~26-1 o .
Py =3.2 =100663296 1.e. does T51 =755
max 4/5 marks vQ,=6n-3
Consider sequence Q: 3 ;9 ;15 ... v Oog
Q =6n-3 3
= ) Note: writes out all
Oz = 6(26)_3 =153 52 terms and
Isy =Ts1 = Pys = Or subtracts Ts; — Ty :
=100663296-153 max 4/5 marks v answer
=100663143 (5)
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33 Forall neN, n=2k or n=2k-1 forsome kN
If n=2k:
T, =Ty =3.2F71 v factors3.25 7}
Note:
If n="2k-1- If a candidate only
T, =Ty illustrates divisibility
oA by 3 with a specific
=06k -3 finite part of the v factors 3(2k - 1)
= 3(2k - 1) sequence, not the
general term:
In either case, 7, has a factor of 3, 0/2 marks (2)

so is divisible by 3.

OR

p,=32""1
Which is a multiple of 3

Q,=6n-3
=3(2n-1)
Which is also a multiple of 3

Since I, =Q,, ,or T, =P, forall ne N,
T, 1s always divisible by 3

OR
The odd terms are odd multiples of 3 and the even terms are 3 times a

power of 2. This means that all the terms are multiples of 3 and are
therefore divisible by 3.

v factors 3.2

v factors 3(2n-1)
2

v" odd multiples of 3
v’ 3 times a power of
2
)
[9]
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4.1 | The second, third, fourth and fifth terms are 1 ; — 6 ; 74 and — 14

First differences are: —7; Ty+6; ~14 -1,
SoTy+6+7=-14-2T4—6

e
-7+d
.

d d

Note: Answer only (i.e.
d = 2) with no working:
3 marks

T4=— 11
d=-11+6+7=2 or —14+22-6=2 | Note: Candidate gives
Ty =-11and d =2 only:
OR award 5/5 marks
Tz T3 T4 TS
1 -6 -14

-7+2d

N
7

I, -1, :(Ts _T4)+(T4"T3)+(T3 'Tz)
~15=(-7+2d)+(~7+d)+~7

Note: Candidate uses trial
and error and shows this:
award 5/5 marks

-15=-21+3d
6=3d
d=2

OR
4a+2b+c=1
9a+3b+c=-6

Sa+b=-7

25a+5b+c=-14

16a+2b=-8
10a+2b=-14
6a=06
a=1
d=2a=2
OR
T, 1 6
N - / N ; e
AN PN
T,-8 Ty+13

7, +13=-20-27,
37, =-33
T,=-11
d=-11+13

d=2

Copyright reserved

T -14
Tat6 -14- T,

202 Ty

/ Pleas;/mm over

v -7
v T4+ 6
v -14-T,

v’ setting up
equation

I,=T, = (0,~T )+ (1, ~T)+ (T, -T3)
v’ answer

(5)

v -7
v -7+d
v —-7+2d

v/ setting up
equation

T,-T, =(T,-T,)+(T, - T,)+(T, -T,)
v" answer

)

v 4a+2b+c=1
v 9a+3b+c=-6

v 25a+5b+c=-14

v’ solved
simultaneously

v’ answer

()

v -7
v T,+6
v -14-T,

v’ setting up
equation
v answer

5)
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OR
Ty T T3 T Ts v — 17
x 1 -6 y 14
\ 1 / \ 7 / +6 14 ‘/y+6
-x - ¥y -14 -y _ _
NN Y olé-y
-8+x y+13 -20-2y
y+13=-20-2y v’ setting up
3y=-33 equation
y=-11 v answer -
Second difference = y+13=-11+13=2
42| T 1 -6 v" method
\ 9 / \ 4 / Note: Answer only: v T1=10
\ / \ award 2/2 marks )
2
Note:
7:=10 If incorrect din 4.1,
2/2 CA marks for
OR Ty =d+ 8 (since
1-T1=-7-d)
a=1
Sa+b=-7
5)+b=-7
b=-12
a+b+c=1 v" method
41 +2(-12)+c =1 v =10
c=21
T, =n*-12n+21
7 =0)?%-121)+21 2)
=10
OR
Ty +13=-8+T y+13=-8+x ¥ method
-11+13=-8+77; OR -11+13=-8+x v Ty=10
T, =10 x=10 (2)
[7]
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QUESTION 5
5.1.1 y=f(0)
= O‘ 65 -1
-3
-1 Note: vy=1
vix=
(O; 1) OR x=0andy=1 Mark~5.1.1and5..1.2 x=0
as a single question. (2)
512 -6 If the intercepts are vy=0
0= v_3 -1 interchanged:
_6 max 3/5 marks
l=— v x-3=-6
x-3
x-3=-6
x=-3 v’ answer
(-3 0) (3)
513 v shape
Y Note: The graph 2
must tend towards :
the asymptotes in I R
order to be awarded ! /
the shape mark :
(0:1) -' .
(-3;0) 3 v’ both intercepts
0 , x correct
< " | ¥ horizontal asymptote
S 1 ; v’ vertical asymptote @
x=3 Note:
A candidate who
draws only one ‘arm’
of the hyperbola loses’
the ‘shape’ mark i.e.
max 3/4 marks
514 ~3<x<3 OR (-3;3) OR -3<x and x<3 v'-3 and 3
v'inequality OR
Note: if candidate writes Note: if candidate writes interval notation
—3 < xonly: 1/2 marks x <3 only: 1/2 marks (2)
Copyright reserved
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5.1.5 -6 1
) = —_
) -2-3
_1 .
5 v 35
1-1
= - v’ formula
0-(-2) v’ substitution
2 v’ answer
75 4)
OR
v
SO/ formula
0-(-2)
=1
1_ l ‘/ f( ") 5
__5
0+2 v substitution
_2 v’ answer
5 4)
52 b 0 since b <0 and a <0 v'y-intercept
x———2—6—1< since and a negative

v’ turning point on
the x axis

v’ turning
point on

the left of the

Y axis

v maximum TP and
quadratic shape

(4)
[19]
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QUESTION 6
,//
f
C(0; 4.5)\ /
AN /
//
5 //A
/
,//
%
6.1 0=2"-8 vy=0
g 0% f(0)=2°-8 v  answer for A
] B =1-8
23 =27 _ v r=0
x=3 v’ answer for B
A(3;0) B(0;-7)
(4)
2 Pt ) = \/
6 y=-8 OR y+8=0 Note: no CA marks answer (1)
6.3 | h(x)= f(2x)+8
_ (2 2x _ 8) +38 Note: answer only: v (zzx - 8)
4t o o2 award 2/2 marks v answer of
h(x) = 4% or 22
)
64 | x=4 OR x=2% Note. answer only v" switch
— oo _ : x and y
y =log,x 2y -110g2 X award 2/2 marks v ansi)ver in the
y=—log, x OR yzlogzx/; formy =...
2 Note: candidate (2)
OR V= log x works out
log4 and gets
y =logy(x+8)
award 1/2 marks
6.5 | p(x)=-log, x OR p(x)=log, x v answer
s (1
OR
1 1
p(x) =log, — OR  p(x)=-7log, x
X 2
OR
y=-logy Jx
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66 | 2 >
PIECEDWID)

=8(0)+gM)+g(2)+g(3)-2(4)-g()
x =3 is the axis of symmetry of g
.. by symmetry
g(2)=g(4) and g(1)=g(5)
Answer = g(0)+ g(3)
=45+0
=45

OR

> g0 -3 k)

k=0

2. 8(k)=g(0)+g()+g(2)+g(3)

k=0

> g() = g(4)+205)

x =3 is the axis of symmetry of g
.. by symmetry

g4 =g(2)
g(5) =g

> e(b)- >g(k)
k=0 k=4
=g(0)+g@3)
=45+0
=45

OR

gx)=alx-3)" +0
45=a(0-3)" +0
4,5=9a

a=

o | —

g0 = (r=3)
> gt~ Y gh)

> glk)=g(0)+g(1)+g(2) + g(3)

k=0

=45+2+05+0
=7

Copyright reserved

v=g(0)+g)+g(2)+gB)-g4)-g05)
v g(2)=g(4) and g(1)=g(5)
v g(0)+g@3)

v’ answer
4)
v expansion
v g(2)=g(4) and g(1)=g(5)
v g(0)+g(3)
v’ answer
4)

v gx)=(x=3)

v expansion
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3" 8= g(4) + 205

=0,5+2

3 5
>gk)- Zgk)
k=0 k=4

=7-25 v 7-25
=45 v’ answer

(4)
OR

g(x):ax2 +bx+c
g(k) = ak® +bk +c
g0)=c
g)=a+b+c
g(2)=4a+2b+c
g(3)=%a+3b+c

3
> g(k)=14a+6b+4c
k=0

g(4)=16a+4b+c
g(5)=25a+9+c

bl
Yg(k)=4la+9b+2c
k=4

%g(k)— ig(k)=—27a—3b+20 vV —27a-3b+2c
k=0 k=4
g(x)=alx - 3)2 +0
45=a(0-3)%+0
4,5=9%q
1

a=—
2

g(x)= %(x -3)?

9
=—x?-3x+—
2 2

1
3 5 v g(x)ZE(x‘3)2
Ygk)- Y gk)y=-27a-3b+2c
=0

k k=4
= —27@) -3(=3)+ 2@)

=45

v’ answer

- (4)
[14]
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QUESTION 7
71 A=PQ-i) .
. J = —
g = P(1-0,07) A=P1-i) A==
P v i
: £ _ P(l _o, 07)n subs into correct
~=0,93" 2 formula
2 1
1 OR ~=0,93" v log
loga = nlog0,93 2 8
1
lo —=n
logl g0’9.3 2 ‘
n= 2 n=9,55years
log0,93 v’ answer
= 9,55 years 4)
. Note:
Note: ) . If(::zendidate uses incorrect
If candidate interchanges 4 and P )
4 formula: max 1/4 marks
1.e. uses P = — : max 2/4 marks _P
2 fOT A = —2‘
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7.2 Radesh:
A =6000+8,5% of 6000x 5
A= P(1+in)
=6000+510x%x5
=6 000(1 +0,085x5) ~
=8550
Bonus = 0,05x 6 000
=300
Received =8 550+ 300
v R8850
=R8850
Thandi: v n=120
A=P(l+i) ) . ;008
0,08 4
=R8 915,68 _
v’ choice made
Thandi's investment is bigger. (6)
7.3 F, =1nitial deposit with interest + annuity Vi 01,;5 Org%or 0,0125
18
18 ( +0’15j ~1 vn=18
2 -
=1ooo(1+£j +700 12 vin=18
12 0,15 015}
12 v 1 000(1 +Tz—j
=1250,58 +14 032,33 0.15\18
=R15282,91 . (“‘1‘2—) -1
7 0,15
12
OR v’ answer
(6)
F, =initial deposit with interest + annuity
0.15 -18 v i:wor—l-or 0,0125
" _ (1 ; __j 8 12~ 80
—1000{1+ 221 1700 12 1+ 213 v n=18
12 0,15 12 v'n=18
12 18
vl 000(1 + 91_5_)
18 12
O‘ 1 5 -18 )
=1250,58 +11220,68 1 + —— v 1_[1 m)
12 700 —\_12) 015\
=1250,58 +14 032,33 2 | .
=R1528291 v’ answer
4 6)
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OR
0,15\ vi=9 L 00125
015\ 0] -1 12 80
E, = 300(1 + -—’—j + 700 0"1 5 v n =19 (corresponding
12 52 to 700)

12 v n =18 (corresponding
= 37517+14 907,74 t0300)
=R1528291 \/300(1 +%5—)

2
19
(1 + 01’125 ) -1
v N e
700 015
12
v answer
(6)
[16]
QUESTION 8
8.1 , . fle+h)- fx)
fx)= hlino B Note: v formula
5 , Incorrect notation:
- lm — Alx+h)° - (" 4x ~) : . v’ substitution
m no lim written:
h—>0 h
) ) ) penalty 2 marks v expansion
. —4(x +2xh+h )+4x p
= lim lim written before
h—0 h .
) 5 ) equals sign:
- lim —4x° —8xh—4h” +4x penalty 1 mark
h—0 h
. —8xh- 4h? Note:
= lhm 5 A candidate who
=0 gives —8x only:
. h(-8x—4h) ° ‘
= lim ———~ 0/5 marks
h—>0 h Y —8x—4h
= hhffo(_ 8x - 4h) Note: v’ answer
- _8x A candidate who omits (5)
brackets in the line
lim (~8x —4h) :
h—0
NO penalty
OR

Copyright reserved
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NSC -
2
x) =—4x
7&) ) ) v’ substitution
fx+h)=—-4(x+h)
= _ax? — Sk — a2 v’ expansion
Flx+h)— f(x) =—8xh—4h*
v formula
_ A2
() = lim 8xh—4h
h—0
_ i H(=8x=4h)
Thso h v —8x—4h
= lim (~8x — 4h)
h—0
- _8y v’ answer
(5)
8.2.1 3 x?
Yy=——"7
2x 2
:%x—l '——;‘x’) ‘/ 3x‘1
"2
d_y — _ix_z —-X 3 -2
dx 2 v —Zx7?
3 2
= —2—7 —-X Note:
X Incorrect notation in v -x )
8.2.1 and/or 8.2.2: 3)
822 fx)=(Tx+1)° Penalise 1 mark o
4957 + 145 + 1 v'multiplication
=49x x
v
F(x)=98x +14 o8x
£7(1) = 98(1) + 14 V14
=112 v’ answer
4)
OR
£ = (Tx +1)?
f'(x)=2(7x+1)(7) By the chain rule v'v chain rule
f'(x)=98x+14
(1) =98(1)+14
v'v answer
=112
4)
[12]
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QUESTION 9
9.1 f(x)=—2x3+ax2+bx+c
f'(x):—6x2 +2ax+b Note: /f’(x)=_6x_ +2ax+b
A candidate who substitutes
=-6{x-5)x—-2
(xﬁ ) (x ) the values of a, b and ¢ and Vv — 6(x - 5)(x - 2)
= —6(x T-Tx+ 10) then checks (by substitution)
=—6x +42x —60 that T (2;— 9) and S(5;18) lie
on the curve:
20 =42 award max 2/7 marks
a=21 v b=
=42
b= —60 2a =42

18=-25+c¢
¢ =43

F(3) =-2(5) +21(5)° —60(5)+c

F) =-2(2) +21(2)* -60(2)+c
OR -9=-52+¢
c=43

v subs (5;18) or (2; -9)
V=43
(7

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

OR

Note:

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

out the derivative i.e. gets f'(x)= —6x% — 42x - 60 and shows (by

substitution into the derivative) that the turning points are at x =2
and x = 5 (assuming what s/he sets out to prove and proving what is
given):  award max 4/7 marks as follows:

v x=2from f'(x)=0 OR subsx =2 into the derivative and gets 0
v x=5from f’(x)=0 OR subs x =5 into the derivative and gets 0
v'substitution of x = 2 in f and gets — 9
v'substitution of x = 5in f and gets 18

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

715 =-6(5)% +2a(5)+b
0=-150+10a+5
0=-150+10a + (24 - 4a)

0=-126+6a
6a=126
a=21
b=-60

18=-25+c¢
c=43
a=21;b=-60;c=43

F(3) =-2(3F +21(5)° —=60(5)+c

/f’(x): —6x* +2ax+b

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

F(2)==-2(2) +21(2)* -60(2)+c v subs (5; 18) or (2; -9)

OR -9=-52+¢

c=43 vie=43

7

Copyright reserved

Please }xim over




Mathematics/P1 24

OR

f(2)=-9 ie -16+4a+2b+c=-9
4a+2b+c=17
f(5) =18 ie —-250+25a+5b+c =18

25a+5b+c =268
2la+3b =261

f(x)=-6x*+2ax+b and £'(2)=0 OR  f'(5)=0

4a+b=24 10a+b=150

12a+3b="172 30a +3b = 450
9a =189 9 =189

189 OR 189
aq=—— a = ——

9 9

a=21 a=21

12(21)+3b =72
3b=-180
b=-60

4a+2b+c=7 25a+5b+c =268
4(21)+2(-60)+c=7 OR  25(21)+5(-60)+c =268

DBE/November 2011

v -16+4a+2b+c=-9
and -250+25a+3b+c=18

v f'(x)=—6x" +2ax+b
v f'(2)=0or f'(5)=0

v 9a =189

v b=-60

v subs (5;18) or (2; -9)

()
9.2 f'(x) = —6x7 +42x - 60 v f'(x) = —6x* +42x - 60
m, =-6(1 +42(1)- 60 v subs f'(1)
=-24 viom, =-24
1)=-2(1) +21(1)° - 60(1) + 43
7= 2 <2107 o0 s s
Point of contact is (1 ; 2)
y=-24x+c
v y-2=-24(x-1)
)/
—2=-24(x-1 2 =-24(1)+
4 (x ) OR A+e OR y=-24x+26
y=-24x+26 c=26
y=-24x+26 (5)
9.3 f'(x) =—6x" +42x - 60 v f"(x):—l2x+42
F"(x)=-12x+42
0=-12x+42
7 7
X=— -
2 Yox=g
2
OR " )
\/ X=—
2
Copvright reserved Plege turn 'over
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v ox=l
2

)

)
[14]

QUESTION 10

/, y=r'x)

10.1 x-value of turning point:
-4+1
X =
2

~
J

Lt

.'.x>—E OR .. xe —i;oo
2 2

9]
10.2 / has a local minimum at x = — 4 because:
Vx=-4
v'¥ graph
Ly = A
(1) 3)
/\ f 1
JER
—4
OR
Vx=-4

f'(x)<0 for x <-4, so f is decreasing for x <—4.

ie. \/ .. f has alocal minimum at x= -4

—4

OR

Copyright reserved

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

v £(x)<0 for x<-4
v f'(x)>0 for
-4<x<l
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OR
Gradient of f changes from negative to positive at x = —4

vVx=-4

v'gradient negative for
x<—4

v gradient positive

OR for—-4<x<l1
fi-4)=0 )
f ‘”(‘—4) >0 so _graph is concave up at x =— 4, so f has a local V Fiedy=0
minimum at x = — 4.
vV f'(=4)>0
vix=-4
3)
4
QUESTION 11
11.1 ¥ (0) =100 — 4(0)
=100 litres v answer
(1)
11.2 Rate in — rate out vV 5-k
=5-k [/min
v -4
V'(t)y=-4 I/ min v units stated once
(3)
11.3 5-k=-4 vV 5-k=-4
k=9 [/min Note: vk=9 )
Answer only: (2)
OR award 2/2 marks

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

S5t—kt = -4t

Ot —kt=0

H9-k)=0
At 1 minute from start, r1=1,9-%k=0,
so k=9

OR

. av . : )
Since = = -4, the volume of water in the tank is decreasing by 4

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

v 100+ 5t —kt =100—4¢
vVik=9
2

vV k=9
(2)
(6]
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QUESTION 12

Note: If the wrong inequality 50x + 25y< 500 is used, candidate wrongly says that there are more
learners than available seats. Maximum of 10 marks.

12.1 x,yeN - Vv x+y<15
x+y<ls y<—x+15 Note:Ifcandldate vV y<8
0 gives 50x+25y =500 Vv 50x+25v > 500
50x +25y > 500 OR y>-2x+20 max 5/6 marks Yz
y<8 y<8
Note: for the inequality’s marks to be awarded,
the LHS and the RHS must be correct ©)
12.2
9% o : - — :
Y I L RS | Yx+y<Is
L IV — — —— | ¥'50x +25y > 500
L\ | v y<s
o v’ feasible region
15+
814_ - (4)
213+
B e U Ut et
-5
@]
M N _
M ) | \i\‘
ot T
T N N g
1 23456 78 91011 1213141516 17 18 1920 21 22 23 24 25 26 27 28 29 30
Red buses
12.3 C =600x +300y v answer
€))
1241 [ (6;8);(7;6);:(8;4);(9;2)and (10;0) 3 marks for all correct
. . luti
NOTE: The gradient of the search line is m = ——?— ;Orrtla;?crslsif only 3 or 4
correct solutions
1 mark if only 1 or 2
correct solutions
3)
1242 | C =6(600)+8(300)=R6000 or v’ subs
C = 7(600) +6(300) = R6 000 or v answer
C = 8(600) + 4(300) = R6 000 or @
C =9(600) +2(300) =R6 000 or
C =10(600) + 0(300) = R6 000
12.5 8 red ; 4 blue v’ answer
(D
[17]
TOTAL: 150
Copyright reserved
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