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QUESTION 1
1.L1.1 | 2x+1)(x —3)=0 v'factors
1
x=-3 ORx =3 v answers (2)
1.12 [ (x-3)(x—4)>12
x?—7x+12 > 12
x> —7x>0 v’ standard form
x(x—=7)=0
x=0o0rx=7cv v’ critical values
v’ answer
s + 3)
G\L/?
x<0 or x>17
1.2.1
S5x— g =1 LCD:x
X
52 _3=y v’equation with fraction
5x*—x-3=0
v standard form
_ —(-Dt 17 —4(5)(=3)
X = 2(5) v’ substitution into correct
~ 1+ V6l formula
*= 710
v
X =—0,68 or x = 0,88 both answers 4)
122 |[2y+1=x V2y+tl=x
2y+1=088 OR 2y+1=-0,68
y=-0,06 OR y=-0,84 v'v answers (3)
1.3 J2x—1=2x-3 v' square both sides
i 1 .
(2x 3 1) _ (2x 3 3)2 simplification
2x—1=4x*-12x+9
4x* —14x+10=0
2x* =T7x+5=0 v’ standard form
2x=-5)(x-1)=0
s v'factors
x==—or x=1
2
na v'x-values with rejection
5 4)
X==
2
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2%+ =4 x2=52—-vy%..... () v" linear equation
2x+y — 22 (2 _ y)Z — 52 _ y2
x+y=2 4—4y+y?=52—-y2 v'substitution
14 |x=2-y....(D) 2y2 —4y —48 =0
y2 =2y —24=0 v’ simplification
y-6)y+4) =0
y = 6 or y = —4 v standard form
x=2— (6) or x=2— (—4) v both y values
x = —4 x=6 v'both x values (6)
(=4;6) (6, —4)
1.5 14
M v
V63 —+/28
14
= a v 9X7
O9X7—+v4XxX7
v v v 4x7
14
M
3V7 — 2V7
14 v’ simplification
— =avb
V7 v’ rationalising
14 V7
VR LA 4)
N
2v7 = avb
a=2;b=7
[26]
QUESTION 2
2.1.1 20;23;26;29;...;101 v’ substitution
T,=a+Mn—-—1)d
101 = 20 + (n — 1)(3)
101 =20+3n—-3 v answer ()
3n =84
n =28
~ 28 terms
2.1.2 23;29:35;...;101 v’ sequence
n
S, = 51[42a + (n—1)d] V=14
S1a=—1[223)+ (14 -1)(6
"2 [2(23) +( )©)] v' v’ substitution
S14 = 868 v answer (5)
2.2.1 105 2l v =25
— _95/ 196y 1 ..._ 105
ZS —1) 2°v 4+ 2°v + 2 V26 2)
i=
222 |r=-=2v n=105-5+1 vr=-2
_lolv vn =101
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P o) ol (G B v’ Substitution
101 1
2106 + 25
nswer
= 2,7 x 1031
4)
2.3.1 5= 1 v’ Answer (1)
s
232 s—1 v'Substitution
T3 = XS — 1
(s —1? v
3= ———— Answer (2)
233 |T,=ar™?
s—1 v'Substitution into correct formula
T, = (5)( yn-t v Answer (2)
s
24 T3+T,=72 v'writing in terms of formula and
ar? +ar3 =72 factorising
ar?(L+7r) =72 i, (1)
Ts — Ty = 144 v'writing in terms of formula and
ar* —ar? = 144 factorising
ar?(r2 —1) =144 .................. Q) v" method
Loy ar(ri-n) 144 _ v'simplifying
(2)=(1): ar2(1+r) l1=5,=2 v'answer r
r=3 v'answer a
a=2 (6)
[24]
QUESTION 3
3.1 x =4 vanswer
y=3 v'answer (2)
3.2 4 v'shape
4 |
|
v'asymptotes both
I x=4&y=3)
(0:3,7 ;
V5o,
| y=3
I (<) il v'x — intercept
’ | ﬁ x=5
) (4:0) .
< | >
: (5:0) v’y — intercept
I y=3,75
e
| “4)
v Ix=4
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33 - vV
9(x0) = 42 answer (2)
x—1
3.4 m=1
y=x+c v'substitution (4;3)
3=4+c
c=-1 v'equation (2)
y=x-—1
[10]
QUESTION 4
41 y=3"P+9
18=3"7+9 v’ substitution
9 =317 v'correct application of
32 =317 exponential laws
2=1-p
p=-1 v’ value of p
2 f(x) =3%1 49
A3)
4.2 y=3"349 vV y=3"3+9
y=37"349
=3 1 x +9
4 3 v answer (2)
4.3 y € (4; ) v answer (1)
[6]
QUESTION 5
gx) =—/—x;x <0 and f(x) =% for x <0
W
X
7
A
£
5.1 1
—X =—
x
1 2
(—-x)* = (_j v’ squaring both sides
X
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‘= 1 v’ simplification
x2
x34+1=0
x+DE?2—x+1)=0 v’ Factorisation
ax=-1 v xvalue
1
- v' yvalue
y=-1
~A(-1;-1) (5)
52 | g() =—/—x
x=—\/—_y v/ swop x and y
—X= ‘/__y v’ squaring
(=% = (J-»)*
x?=-y v answer with restriction
y = —x2 3)
g lx)=—x*;x<0
53 |y € (—oo;0] % )
[10]
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QUESTION 6
6.1
Yy A
v shape
—— y=r_
v’ asymptotes
b 0 - v 0(0;0)
(1;-2)
3)
v
6.2 |y€(—w;1) v answer (1)
63 | glx)=—-(-3*+1)
glx)=3*-1 v’ v answer @)
LYy = —1
6.4
h(x) = 3* v equation of g
x =37
y =logz x v/ answer (2)

8]
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QUESTION 7
7.1.1 | R800000
50 R16000 v’ answer (1)
712 |A=P(1—-0)"
A =16000(1 — 0.18)3 v'substitution into the
A = R8821,89 correct formula
v’ answer (2)
713 A=P(+0)"
21200 = 16000(1 + 0,058)™ v'substitution into the
21200 n correct formula
16000  (M0°8)
n = log 21200 v’ using logs
195816000
n =499 =~ 5 years v answer 3)
721 |A=P(+ )" Vn=2

_ 179\2
A =250000(1 + 12 ) v’ correct substitution in
A = R256289,06 correct formula
v' Answer 3)
7.2.2
x[1-(1+i)™
p == r0)
0,15\ *°
25628906—x1_(1+ i) | V=46
R 0,15 v’ correct substitution in
12 correct formula
015 v'Equating to 256289.06
256289,06 x i_2
X =
0,15\ *°
1-(1+57) |
x = R7359,79 v Answer
4)
[13]
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QUESTION 8
8.1 flx+h)—f(x) -
"(x) =1l h) =——
f'(x) lim . f(x+h) TR
-3 .3 Vf(x+h)
/ _p.x+h x
0 = pim=EL
—3x +3x + 3h v substitution
£1x) = i x(x+h)
=R h
F100) = lim ——
x) = lim ——— x —
h-ox(x +h) h v'Simplification
"(x) = lim———
f h-0 x(x + h) v'simplification
fr = x(x +0) v" use of lim concept/
, 3 replace h by 0
flx) = o
v’ Answer (6)
8.2.1 x? =3x+1
Y= FE
2
o X, 1 v Simplification
x3 x3 x3
y=x1-3x"%2+4+x3
p v'v'v'Each term 4)
y _ _ _
— =—x"2+6x3-3x"*
dx
dy 1 6 3
dx _ x%2 x3 x*
822
Y=2 7 v =tz vV %t‘S
d 1 1 20
A Bl 1
dt 4 7 v iﬁ +
dy 1 20 /20,6
A Wit 7
dt 4t 7t® (4)
[14]
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QUESTION 9
9.1 | R(0;—1) Vx=0
y=-1 @
92 |gx)=x3—-6x—1
g'(x) =3x*—6 v 3x’ -6
3x2—-6=0 2
v 3x"-6=0
x=+V2=4141
y=(V2)?-6(—2)-1 or y=(H2)*-6(v2)-1 vx=+141
y=-2V2+6V2-1 or y=—-1—42
y = 4,66 y = —6,66 v'substitution
P(—1,41; 4,66) Q(1,41,-6,66) 7 P(~141; 4,66)
v Q(1,41;—6,66) (6)
9.3 2<x<\?2 v critical values
v'notation (2)
94 | R(0;—1)
m=g'(x)=3x>-6 v g'(0)=-6
m=3(0)2—6=—-6 vVie=-1
y=—-6x—1 v answer (3)
95 |x=—v2 YV x==2 (2)
9.6 x <=2 or x >/2 v'v' answers 2)
[17]
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QUESTION 10

V =nr?h
2000 = mr2h
2000
h = >

r

TSA = 2nr? + 2nrh
2 2000
TSA = 2nr® + 2mr(

r2

40007

)

TSA = 2nr? + "
TSA = 2mr? + 40007rr—1

A" = 4nr — 40007t 2

v'Substitution of V
v h= 2090
r

v'Substitution of % in Area
formula

v A'(r)=4z1-4000 717

0 = 4mr — 40007rr~2 for minimum surface area v A'(x) -0
4000mtr~2 = 4nr
r3 =1000
V=
r = 10cm r=10cm
2000

(10)® v h=20cm )

h = 20cm
[71
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QUESTION 11
11.1.1a) | P(neither) =1 — P(Tor C)
P(neither) =1-0,8 v answer (1)
P(neither) = 0,2
b) P(Tor C) = P(T) + P(C) — P(T and C) v’ substitution
0,8=04+05—P(Tand ()
P(Tand C) =0,1 v answer @)
11.1.2 | No, they are not mutually exclusive because P(T and C) # 0 v"No v Reason (2)
11.2 | Letters: 26 —6 =20
Digits: 0-9 =10
v'20*
20% x 10* v'10*
= 1600000 000 v answer
3)
11.3.1 | Total arrangements = 7! v'V/5040 (2)
= 5040 ways
11.3.2 | Arrangements together = 6! X 2! V6! and 2!
= 1440
Arrangements not together = total arrangements — arrangements /1440
together
Arrangements not together —_5;);30— 1440 /3600 @)
11.3.3 | probability= = vV answer )
[16]
TOTAL: 150
Copyright reserved 12 Please turn over

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com


  h = 20 c m


  h = 20 c m


  ∴ h =  2000    ( 10 ) 2


  r = 10 c m


  r = 10 c m


    r 3 = 1000


    r 3 = 1000


  4000 𝜋   r  − 2 = 4 𝜋 r


  0 = 4 𝜋 r − 4000 𝜋   r  − 2


    A ′ = 4 𝜋 r − 4000 𝜋   r  − 2


  T S A = 2 𝜋   r 2 + 4000 𝜋   r  − 1


  T S A = 2 𝜋   r 2 + 4000 𝜋   r  − 1


  T S A = 2 𝜋   r 2 +   4000 𝜋  r


   2000    r 2 )


  T S A = 2 𝜋   r 2 + 2 𝜋 r


  T S A = 2 𝜋   r 2 + 2 𝜋 r h


  h =  2000    r 2


  h =  2000    r 2


  2000 𝜋 = 𝜋   r 2 h


  2000 𝜋 = 𝜋   r 2 h


  V = 𝜋   r 2 h


  x >  2


  x < −  2


  x = −  2


  y = − 6 x − 1


  y = − 6 x − 1


  m = 3    ( 0 ) 2 − 6 = − 6


  m = 3    ( 0 ) 2 − 6 = − 6


  m =   g ′  ( x ) = 3   x 2 − 6


  m =   g ′  ( x ) = 3   x 2 − 6


  R  ( 0 ; − 1 )


  −  2 ≤ x ≤  2


  P  ( − 1 , 41 ; 4 , 66 )                           Q ( 1 , 41 , − 6 , 66 )


  y = − 6 , 66


  y = 4 , 66


  y = − 1 − 4  2


  y = − 2  2 + 6  2 − 1


  y =   (  2 ) 3 − 6  (  2 ) − 1        


  y =   ( −  2 ) 3 − 6  ( −  2 ) − 1


  x = ±  2 = ± 1 , 41


  x = ±  2 = ± 1 , 41


  3   x 2 − 6 = 0


  3   x 2 − 6 = 0


    g ′  ( x ) = 3   x 2 − 6


    g ′  ( x ) = 3   x 2 − 6


  g  ( x ) =   x 3 − 6 x − 1


  R ( 0 ; − 1 )


  (  20 7   t  − 6


   1 4   t  −  1 2 +


   1 2   t   1 2             ( −  4 7   t  − 5


    d y  d t =  1  4  t +  20  7   t 6


    d y  d t =  1 4   t  −  1 2 +  20 7   t  − 6


  y =  1 2   t   1 2 −  4 7   t  − 5


    d y  d x = −  1    x 2 +  6    x 3 −  3    x 4


    d y  d x = −  1    x 2 +  6    x 3 −  3    x 4


    d y  d x = −   x  − 2 + 6   x  − 3 − 3   x  − 4


  y =   x  − 1 − 3   x  − 2 +   x  − 3


  y =   x  − 1 − 3   x  − 2 +   x  − 3


  y =     x 2    x 3 −   3 x    x 3 +  1    x 3


 


  f ( x + h )


    f ′  ( x ) =  3    x 2


    f ′  ( x ) =  3    x 2


    f ′  ( x ) =  3  x ( x + 0 )


    f ′  ( x ) =  3  x ( x + 0 )


    f ′  ( x ) =    lim  h → 0 ⁡   3  x ( x + h )


    f ′  ( x ) =    lim  h → 0 ⁡   3  x ( x + h )


    f ′  ( x ) =    lim  h → 0 ⁡    3 h  x ( x + h ) ∗  1 h


    f ′  ( x ) =    lim  h → 0 ⁡      − 3 x + 3 x + 3 h  x ( x + h )     h


    f ′  ( x ) =    lim  h → 0 ⁡      − 3 x + 3 x + 3 h  x ( x + h )     h


    f ′  ( x ) =    lim  h → 0 ⁡      − 3  x + h +  3  x     h


    f ′  ( x ) =    lim  h → 0 ⁡      − 3  x + h +  3  x     h


    f ′  ( x ) =    lim  h → 0 ⁡    f  ( x + h ) − f  ( x )     h                         f  ( x + h ) =   − 3  x + h


  (   n = 46


  x = R 7359 , 79


  x =   256289 , 06 ×   0 , 15 12  [ 1 −    ( 1 +   0 , 15 12 )  − 46 ]


  256289 , 06 =   x [ 1 −    ( 1 +   0 , 15 12 )  − 46 ]    0 , 15 12


  256289 , 06 =   x [ 1 −    ( 1 +   0 , 15 12 )  − 46 ]    0 , 15 12


    P  v =   x  [ 1 −    ( 1 + i )  − n ]  i


  A = R 256289 , 06


  A = R 256289 , 06


  A = 250000   ( 1 +   0 , 15 12 ) 2


  A = 250000   ( 1 +   0 , 15 12 ) 2


  A = P    ( 1 + i )  n


                      n = 4 , 99   ≈ 5   y e a r s


                      n = 4 , 99   ≈ 5   y e a r s


                      n =    log  1 , 058 ⁡   21200 16000


                      n =    log  1 , 058 ⁡   21200 16000


   21200 16000 =   ( 1 , 058 )  n


   21200 16000 =   ( 1 , 058 )  n


  21200 = 16000    ( 1 + 0 , 058 )  n


  A = P   ( 1 + i )  n


  A = R 8821 , 89


  A = R 8821 , 89


  A = 16000    ( 1 − 0 . 18 ) 3


  A = 16000    ( 1 − 0 . 18 ) 3


  A = P    ( 1 − i )  n


    R 800000 50 = R 16000


  y =    log 3 ⁡  x


  y =    log 3 ⁡  x


  x =  3  y


  x =  3  y


  h  ( x ) =  3  x


  ∴ y = − 1


  ∴ y = − 1


  g  ( x ) =  3  x − 1


  g  ( x ) = −  (   − 3  x + 1 )


  y ∈ ( − ∞ ; 1 )


  y ∈ ( − ∞ ; 0 ]


  x ≤ 0


    g  − 1 ( x ) = −   x 2


  y = −   x 2


  y = −   x 2


    x 2 = − y


    x 2 = − y


     ( − x ) 2 = (    − y ) 2


     ( − x ) 2 = (    − y ) 2


  − x =  − y


  − x =  − y


  x = −  − y


  x = −  − y


  g  ( x ) = −  − x


  ∴ A  ( − 1 ; − 1 )


  ∴ A  ( − 1 ; − 1 )


  y = − 1


  y = − 1


  y =  1  − 1


  y =  1  − 1


  ∴ x = − 1


  ∴ x = − 1


   ( x + 1 )  (   x 2 − x + 1 ) = 0


   ( x + 1 )  (   x 2 − x + 1 ) = 0


    x 3 + 1 = 0


    x 3 + 1 = 0


  − x =  1    x 2


      x < 0


  f  ( x ) =  1  x    


  x ≤ 0


  g  ( x ) = −  − x


  y ∈ ( 4 ; ∞ )


  ∴ f ( x ) =  3  x + 1 + 9


  ∴ f ( x ) =  3  x + 1 + 9


  p = − 1


  p = − 1


  2 = 1 − p


   3  1 − p


   3 2 =


  9 =  3  1 − p


  9 =  3  1 − p


  18 =  3  1 − p + 9


  18 =  3  1 − p + 9


  y =  3  x − p + 9


  y = x − 1


  y = x − 1


  c = − 1


  c = − 1


  3 = 4 + c


  3 = 4 + c


  y = x + c


  y = x + c


  m = 1


  g  ( x ) =   − 3  x − 1 + 2


  y = 3


  y = 3


  x = 4


        a = 2


        a = 2


  r = 3


    a   r 2  (   r 2 − 1 )  a   r 2  ( 1 + r ) = r − 1 =  144 72 = 2


  ÷


  a   r 2  (   r 2 − 1 ) = 144


  a   r 4 − a   r 2 = 144


  a   r 4 − a   r 2 = 144


    T 5 −   T 3 = 144


  a   r 2  ( 1 + r ) = 72


  a   r 2 + a   r 3 = 72


  a   r 2 + a   r 3 = 72


    T 3 +   T 4 = 72


    T  n = ( s ) (     s − 1  s )  n − 1


    T  n = ( s ) (     s − 1  s )  n − 1


    T  n = a   r  n − 1


    T 3 =     ( s − 1 ) 2  s


    T 3 =     ( s − 1 ) 2  s


    T 3 =   s − 1  s × s − 1


  r =   s − 1  s


  = 2 , 7 ×  10 31  


  = 2 , 7 ×  10 31  


  =   −  2 106 +  2 5  − 3


    S 101 =     ( − 2 ) 5 [ (   − 2 ) 101 − 1 ]  − 2 − 1


  n = 101


  r = − 2


  (


  n = 105 − 5 + 1


  r = − 2


   2 6


  −  2 5


    ∑  i = 5 105     2  i    ( − 1 )  i = −  2 5 ( +  2 6 ( + ⋯ −  2 105


    S 14 = 868


    S 14 = 868


    S 14 =  14 2  [ 2  ( 23 ) +  ( 14 − 1 )  ( 6 ) ]


    S 14 =  14 2  [ 2  ( 23 ) +  ( 14 − 1 )  ( 6 ) ]


    S  n =   n 2  [ 2 a +  ( n − 1 ) d ]


  ∴ 28   t e r m s


  ∴ 28   t e r m s


  n = 28


  n = 28


  3 n = 84


  3 n = 84


  101 = 20 + 3 n − 3


  101 = 20 + 3 n − 3


  101 = 20 +  ( n − 1 )  ( 3 )


  101 = 20 +  ( n − 1 )  ( 3 )


    T  n = a +  ( n − 1 ) d


  ×


  ×


  a = 2 ; b = 7


  a = 2 ; b = 7


  2  7 =   a  b


   14   7 ×    7   7 =   a  b


   14   7   =   a  b


   14  3  7 − 2  7   =   a  b


   14   9 × 7 −  4 × 7   =   a  b


   14   63 −  28   =   a  b


   ( − 4 ; 6 )                                                             ( 6 ; − 4 )


   ( − 4 ; 6 )                                                             ( 6 ; − 4 )


  x = − 4                                                               x = 6


  x = − 4                                                               x = 6


  x = 2 −  ( 6 )                           o r           x = 2 −  ( − 4 )


                                                                                  y = 6   o r   y = − 4


                                                                                  y = 6   o r   y = − 4


                                                                                       ( y − 6 )  ( y + 4 ) = 0


                                                                                       ( y − 6 )  ( y + 4 ) = 0


                                                                                              y 2 − 2 y − 24 = 0


                                                                                              y 2 − 2 y − 24 = 0


  x = 2 − y … . .  ( 1 )                   2   y 2 − 4 y − 48 = 0


  x = 2 − y … . .  ( 1 )                   2   y 2 − 4 y − 48 = 0


  x + y = 2                                               4 − 4 y +   y 2 = 52 −   y 2


  x + y = 2                                               4 − 4 y +   y 2 = 52 −   y 2


   2  x + y =  2 2                                             ( 2 − y ) 2 = 52 −   y 2


   2  x + y = 4                                                 x 2 = 52 −   y 2


  +


  x = − 0 , 68     o r     x = 0 , 88


  x =     1   ±    61 10


  x =     1   ±    61 10


  x =     −  ( − 1 ) ±      ( − 1 ) 2 − 4  ( 5 ) ( − 3 )  2 ( 5 )


  x = 0   o r   x = 7   c . v


  x = 0   o r   x = 7   c . v


  x  ( x − 7 ) ≥ 0


  x  ( x − 7 ) ≥ 0


    x 2 − 7 x ≥ 0


    x 2 − 7 x ≥ 0


    x 2 − 7 x + 12 ≥ 12


  x = −  1 2   𝐎 𝐑   x = 3


  x = −  1 2   𝐎 𝐑   x = 3


   ( 2 x + 1   )  ( x     − 3 ) = 0


  = 1   600   000   000


  P  ( T   a n d   C ) = 0 , 1


                          0 , 8 = 0 , 4 + 0 , 5 − P ( T   a n d   C )


  P  ( neither ) = 0 , 2


  P  ( neither ) = 1 − 0 , 8


  =  1 6


  = 3600


  = 5040 − 1440


  = 1440


  = 6 ! × 2 !


                                                                          = 5040


  = 7 !


  = 1   600   000   000


   20 4 ×  10 4


  P  ( T   a n d   C ) ≠ 0


  P  ( T   a n d   C ) = 0 , 1


                          0 , 8 = 0 , 4 + 0 , 5 − P ( T   a n d   C )


  P  ( T o r   C ) = P  ( T ) + P  ( C ) − P ( T   a n d   C )


  P  ( neither ) = 0 , 2


  P  ( neither ) = 1 − 0 , 8


  P  ( neither ) = 1 − P  ( T o r   C )

