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1.1 11t

\/QM;—‘S—»)w%S:O
V2x+5=x-5
2x+5=x2 —10x+25

2 -12x420=0
(x~10)(x-2)20
x=10 or x=2

Check: 2(10)+5-10+5=0

v surd one side

v' square both sides
v’ standard form

v’ factors
v’ both values

v’ checking

x =10
\/QZQM)N:S'—2+5:6¢O
x # 2 | (1) | ¥ answer -
OR

Since V2x-5=x-5, x=5.
Then 2x+5=(x~ 5)2
¥ ~12x+20 =0
(x~10)x-2)=0
Sx=10o0rx=2
Butonly x = 10 is greater than 5.
. x = 10 is the only solution.

v’ statement
v x>5

v' square both sides
v' standard form

v factorisation
v" both values

(D v solution

1.2 X +p(x+l)—2:()

112 | [x=3[=2
x=3=2 or —(x- 3)=2 v’ both equations
x:‘S Or'le v values of x
OR by inspection: x =5 or x =1 (2) | v'v each value (1 mark each)
1.1.3 (Bx—2) > 3x
9x? —12x +4 > 3x v multiplying
9x% 15 +4 > 0 v gtandard form
(Bx—4)3x-1)> 0 Y factors
1 4 \/x<% v or \/x>—;1
i ST O ]
2

1.2.1

x2+px+p—2:0

A:p2~4(p~2)

v" expansion / std form
v’ substitution / use delta

= p2 ~4p+8
=2 4 ; v completing a square
=pP—dp+di4 pleting a sq

2
=(p- 2) +4 v' write as perfect square + 4
>0

. roots are real for all p.

v’ conclusion
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1.2.2 2 o ml - N
X7 =ox =7 ?;O_W_ v standard form
~-b+ \/;72 —4ac .
X = 5 OR v formula
4 substitute p = —~ 3

3 5+ \/2—5 + 28 inl1.2.1 ie. v substitution
S A = 53

=014 or ~114 (5) | ¥ values (1 mark each)

1.3 | side = x ; height = y : surface area = 288

1.3 surface area = 2x° + 4xy vV equation
26?4 4xy =288 v’ substitution
x2+2xy-~144:0 (3)
1.3.2 2x+y=21
y=21-2x v y-subject
Substituting yields:
24 2x(21-2x)~144 = 0 v' substitution
X2+ 42x —4x? 144 =0 v expansion

3x? +42x~144 =0
X —14x+48 =0

v’ factors
(x~6)x-8)=0

x=6 or x=8 v’ both values
y=9 or y=35 (7) | ¥V y-values (1 mark each)
135]
2.1 f(x) = i X J -2 and g(x) = —%—(x« 2)2
2.1.1 y
y § For f:
f v’ shape
v’ x-intercepts
= 0) 0 v’ y-intercept
For g
©5-2) v shape
v’ x-intercept / TP
* B (7) | v y-intercept
2121 0<x<2 OR xe(0;2) (3) | V0 Y2 v inequalities
2.13 yz-2 OR ye [wz;co (7 | V'Y answer
DEPT VAN ONDERWYS
a7 .04
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2.2 y = ax? + bx + ¢; TPis (1 :=3); y-intercept = — |
2.2.1 v =l —1¥ 1
y=ale=1) -3 v'v' substituting TP
subst. (03— 1) ~1=a(0~ 1)2 -3 v substituting (0 ;— 1)
a =2
y=2(x-1F-3
=[x —2x+l)‘3
5 v standard form
=2x" —4x~1
Sooa=2 h =—4 and ¢ =1 (5) v’ answer
2.2.1 OR
From graph ¢= -1
and f{1) = -3 VA =-3
a+bh+c= -3
ie. a+ b= -2 (D vieq. (1)
Also f'(x)=2ax+b =0 when x = |
L2a4b=0 (2) v eq. (2)
(2)—(1): a =2 v value of a
Subst. in (1): b = — 4 (5) | ¥ value of b
222 c—k<0 v’ inequality
-k <1 v' substitution & trasposition
k> ~1 (4) | ¥ solution
2.3
f(x)=a* and h(x)= g
x
231 y=x (1) | v answer
232 y
4 e v’ shape
v intercept
< - P X
(1:0) v realising that /' is log graph
v Y
A
h
v’ shape
< > x
; v’ correct quadrants
;
A4 ()
233 x>0 OR xe (0;m) (2) | ¥ answer
29]
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p(x) = (x - 3)(2x2 +5x+ 1o}+ 28
3.1 p(x) = (x - 3)(2,\’2 +5x+10) 428 v'expression for p(x)
v'use of p(-1)
- =(-1-3)2-5+10)+28
peb =t X ) v’ substitution
=0 v'value of remainder
the remainder is 0 (4)
3.2 p(x) = 2% -2 Sy -2 =0 \/stgndard form ‘
N v'using (x +1)as a factor
(x+D(2x" =3x-2)=0 v'v'trinomial factor
(x+D2x+D)x-2)=0 v'further factoring
1 v'v" answers [minus 1 per
x=-~lorx=—-=or x=2 (7) | error]
[11]
41 \/10}’1 21’]*2 2}7 5/’1 22 ‘/ .
- n factorise numerator
527 4 45" 5" (5” + 4) v’ factorise denominator
n
- #_2__ v simplification
5}/1
=4 %T v exponential law
= v tial 1
=— exponential law
5 (5) | TP
4.2 ] OR 5=2" and
logg V10 = logg 102 10=2x2%=2%"]
= %loggl() Let » v log law
) = logg J10
1 LO_%;_EQ y v log law (change of base)
2 10g2 8 N i v
3 logy 5+ logy 2
. L(}f?_gzjilg%z_%) 107 =8 =27 e
’ 3 S0 v logs 8 =3
a+l atl =6y
4T 11 ) e
6 = % (5) | ¥ substitution & simplification
43 1431 2 1
3x3 =13x3 ~10=0
1 1 v >, ~t
(3,@ " 2]()& - 5] =0 factors
v values of x3
! 1
x3=-2 or x3=5 8
;; vViox = 57
‘{"A§7 or x =125 (4) ‘/)C:I25
DEPT. VAN ONDERWYS
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432 logx —log(x—1)>1
X
log;:--{ > 1 v’ single log
by definition x > 1 v use definition
_ET - 10! v exponential form
¥
x> 10x~10 v multiply by x — 1
9x <10 v add like terms
10
Ty v value of x
l<x< %Q 7 v solution
OR x > 1 forlog (x— 1) to be defined v’ use definition
x
Also 1 >10 v v single log/exponential form
1
1+——>10
x—1
b >0 v~ add like terms
x—1
But x—=1>0 -~ x—1< % v’ cross multiplication
10
X<y v value of x
Sl<x< IT?“ v’ solution
OR
ii~-1o S0 v
X [DEFT T 3
- B - - DERWYS
SRTICE N PERWYS
x -1
10-9x 2T 05 14
x—1
But x=1>0 . 10-9x>0 v o PTrTamg
DED e
< % S SATION
o 10
Finaly 1<x< 5 7)
4.4 -2log x
: 10 7" =8
logl07210ex — mxxxx ox
?Olb o 10 _l 5’8 jolegx ™ g v v apply logs both sides
= 2logxlogl0 = log8x ~ v —~2logxlog 10
5 =8y vV & 8
logx = =log8x v log laws
) —=8x v v .
x ©=8x 2 remove logs
~x12» = 8x [ =8y v v exponential law
. 3
1 =8y c=g 7
=1
) (6)
[27]
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5.1 S, =a+ar+ ar® gt ! )
; v expansion
rS, = ar+art+ -+ ar” v multiplying by r
OO R _
1Sy =S, =ar” —a v subtract equations
S, (r - 1) = a(r” - }) v factors
a1
ASH = - T
] (4)
52 a=15;T,=192; S, =3825 common ratio = r
5.2.1 m-1
A1 292
“ | v’ substitution
L5xr" =192
=1 _q0g v dividing by 1,5
r =128 (2)
2 g
a"-1)_¢
r—1
1 1 ‘/ y ~ O
L5\ 1”) S3805 1) substitute S, and «
,
128r 1 v substitute 1"
15(1287 1) =13825
r—1 v L
192r —1,5 = 382,5 —382.5 multiplying
190,5r = 381 v~ add like terms
r=2 v value of »
2" =256 v’ substitute r
_ 8 v 256 =28
a3 (8) v value of n
OR
From (1):
L5 :” *}J ~382.5 v substitute r by {2:78
LA
128
n 3825 n 4
Lort =15 ==7r" ~ 3825 v multiplying
1905 ,
RETIARELE v add like terms
o 381x128
190,5
= 256 v value of "
But " =128r
128 ¥ = 256 v substitute #"
r=2 v value of r
8
2" =2 DEPT. VAN ONDERWYS \
n=1%8 (8) v value of n
20 03 14
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53 I=a=x+3 ; Th=ar= 2 -9
531 29 o
P e v equation of r
X+5
- *(}p’&‘i) v factors
x—3
=x-3 v’ simplification
converges when : —l<x-3<1 v'v" inequality / reasoning
that is when 2<x<4 (7) | v'v solution
5.3.2 F=x-3and a=x+3
a
S0 =17 v formula
x+3 o
3= v v’ substitution
I—(x-3)
I3-13x+39=x+3 v simplification
[4x =49
=3l v answer
T (4)
54 3.7 11 v sequence OR abridge with »
1s an arithmetic sequence with d = 4. ;ﬂangles neefi,s
nt(m-1)y=4n -1
For 112 m need: %‘2 =14 sections v" no. sec. girders.
— 12
T, =a+ (” - 1)d v formula Here 17= 8 14
Ty =3+14-14 v’ substitutiop -~ 4x 14 -1 :?g” !
~ 55 girders (5) v" number of|girders o
5.5 3 "
dlogx" =12
n=1
logx +log o+ logx3 =12 v expansion
logx +2logx+3logx =12 v log law
6logx =12 :i add l‘ikc terms
log x = 2 dividing by 6
x =10 =100 v answer
OR
logx +logx? + logx> =12 v expansion
2 3\
log{xxx“xx7)y=12 v log law
log =12
6logx =12
v log law
logx =2 RN
) dividing by 6
x =107 =100 (5) | v answer
[35]
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6.1 F(x) =10x — 2
6.1.1 . () . 10x—x
lim == = hm ———
x—=0 X x~>0 X v 10—
= 1im (10 - x)
x—0
v
10 o) | V10
612 | . fx+h)- f(x)
Jx) = /E?O h v formula
10(x + k)= (x + A (10 2)
— fim LAxA)m xR a) = Ux - x v’ substitution
h—0 h
 10x+ 108 —x* = 2xh—h® ~10x + x°
= }1_130 2 v multiplying out
T
S H 107 — 2{}_1_:}242
b0 h v’ simplification
= lim (10 - 2x - /)
h—0 v dividing by A
=10-2x (5)
6.1.3 J(x)=-2
10— 2% = - v’ equate derivative to gradient
2x =12
=6 v value of x
y =10(6)- (6)2 =24 v y-value
y—24 = —2(x _ 6) v’ substitution into equation
y=-2x+36 () v equation
6.2 V= dr ik
dy
P k v’ derivative
but  y= k(x + 1) r;g g v factors
k=2 3 i v ject
X +1 : ~a < k subject
y 8 - gg b
thatis — = —— il ol =
x+1 me & - 3)
63 1631 P o (%) |9
o y= x<x R . %
=xlx? +2+ x"% - n:g v expansion
3 = v simplification
] s simplificatio
A v x
dx 4)
6.32 Yep—x 3
2 I
y=x3-3x 3 V'V eq. exp. form (1 per term)
_l 4
iy, —=2x 3 (ﬁ ;)gx 3 v'v derivative (1 per term)
dx  ° 7 4)
[23]
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T ey =122 20
7.1.1 Vi(x) = 24x — 6x° v derivative
For 0<x< 4, 24x >0 and —6x2 <0 v reagoning
V'(x)>0 for 0<x<4 Y conclusion
That 1s V is a decreasing function for x < 0.
OR
U ottt
v /e
If x>0 then 6x >0 v conclusign
and 4—x > 0 if x < 4 )
Vi(x)<0 for 0 < x < 4.
OR  Using a sign table for V'(x) (3)
7.12 Turning pts.:  24x - 6x” = 0 v derivative =0
6x(4 — x)=0
x=0 or x=4 v" both values of x
y=0 or y=064 v'v" values of y (1 each)
x-intercepts: 12x% - 25 =0
2x2(6 ~x)=0
x=0 or x=6 v both roots
y
b e
v shape
d v’ turning pints
< B X v x-intercept
O 6
\
€)
7.1.3 0<x<6 OR xe(0;6) (2) | V¥ solution
7.2 N(£) =106% +20¢ +1
T2 N () =30 + 20 v derivative
N'(4)= 30(4)2 +20 v’ substitution
= 500 people per month (3) | v answer
7.2.2 | No. v answer
Derivative 1s not a constant function. v’V explanation
OR
N'(2) =140; N'(3) = 290 & N'(4) = 500
1.e. rate always increas
OR =PT. VAN ONDERWVS
dN i T
> depends on . 3)
2007 -03- 14 }
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7.3 v(ry=kin- f‘)i‘z ; i n<r<n
v(r) = knr? — ko v expansion
1 y
avo kenr — k2 v" derivative
dr
For maximum v: 2nkr — 3k’ =0 v =0
Jr(2n—3r)=0 v factors
3= 2n v’ simplification
2
U (6) | v answer
[26]
81811 |x+y<20 v answer
x+2y <30 (3) | Vv answer
8.1.2 P=40x+50y (1) | v answer
8.2 18.2.1 v x =40
v y=20
lee orr - Y
See graph paper SV =60 - x
(5) | v feasible region
(@) | Search line gradient : — % Y gradient
Passing through A (20,20) (2) v line through A
(b) | P=2x+5y v values of x and y
=2(20) +5(20) v substitution
=140 (3) | v answer
[14]

TOTAL :]200]
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