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QUESTION 1
'No. | SOLUTION MARK MARK
JUSTIFICATION
111 | (x-2)(5+x)=0 AvY x=2
X=2 Bbf K=-5 AvY x=-5 2)
112 3x*-2x-6=0
A ¥ substitution

~(=2)/(-2)" 4(3)(-6)

X=
2(3)
1+419
3
x=-112o0or x=179

CA v simplification
CA Vv x=-112
CAv x=179

(4)

113 | 2/x+6+2=x
2Jx+6 =x-2
4(x+6)=(x-2)
Ax+24=x*—4x+4
X’ —8x—20=0
(x—10)(x+2)=0
x=10o0rx#-2

A v isolating the surd

CAVY 4x+24=x>—-4x+4
CA Y x=10
CAV x =2

114 | x*+2x-15<0
(x-3)(x+5)<0
x=30rx=-5
-5<x<3

A v standard form

CA v critical values

CA CA v'v answer

(4)

115 2X+2 _3'2X71 :80
2*(22—3.2 "):80

2" (E]_so
2
2" =132

¥ =2°
X=35

A v factorization
CA v simplifying bracket

AV 2°=32
CA v Exponential form
CA v answer
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12 3 =270 (1)
#F wey? 217 (2]
3?:|y233 A‘/ 3x—y=33
X+y=3 CAV x+y=3
s T— (3)
sub.(3)into (2)
2 2
X" (3-x) =17 CA v substitution
2x° ~6x-8=0
2 S
4 == '_0 CA v standard form
(x—4)(x+1)=0
! CA v xvalues
x=4dorx=-1
_ _ CA v yvalues
=-lory=4
y y (6)
13 | 25"-5"" 45" =25" 55 +5"5° A v exp. law
=5"(2-5+25)
=5"(22) CA v common factor
v y
o [5n i 1)] CA v answer/explanation
OR
Any integer multiplied by an even number will be even. (3)
14 y+1
g 96"
32 3y+1 X
gy X AY 25 :(96)2
25 =(96)2
5% X
Jiviget _ogigs Av 32° =22 32
_B%
2
.'.X:—z CA{X=—2
X
+1=—
y 2
y+l=—
2 CAV y=-2
Ly=-2 (4)
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OR OR
¥4l
it 96*
32 1B
35"“’ 2
3y+1 2 - 2 A v [ ] — ,‘gsx
[25]:(“96] 2 oo
2y+2
3 — 25)(.31
210 A v 32y+2'2—10 - 25)('3)(
32‘;('2.2--10 i 25K.3K (4)
—-10="5x
CAV x=-2
LX==2
2y+2=-2
Ly=-2 CAVy=-2
[32]
QUESTION 2
211|120 -90 -80 -63
V \/ \/ Av 48
21
\/ \/ Av '-35
: . (2)
The next TWO terms: —48 ; -35
2.1.2 3a+b=21 a+b+c=-120 Av 2" diff = -2
2R 3(-)+b=21 (-1)+(24)+c=-120 |CAva=-1
a=-1 b=24 c=-143 |CAvD=24
CAv c=-143
T =-2n+24n+143 (4)
213 | T (nN)=-2n+24=0 Av'method
n=12 /=19
T ——(12)° +24(12) 143 FR=
T, =1 CAv'maximum 1 @)
A maximum of 1 LT
Add -1to T,
OR
Av'method
Av'n=12
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_—(24) _
n= 2(-1) =12 CAY maximum 1
T, = ~(12)? + 24(12) ~143 (%)
T.=1 CAv -1

A maximum of 1

Add -1t T,
OR Av'method
- CAv A=4k+4
T, =-n"+23n-143+k CAY A =0 -
A =(24)° —4(-1)(k —143) CAv -1
=4k +4
but A =0, 4k+4=0
k=-1
[10]
QUESTION 3
311| 9+14+19+...+124 Av substitution into the
T =(9)+(n-1)(5) correct formula
T =5n+4
g =S AvT, =5n+4 )
312 | T =5n+4=124 CAv =124
5n=120
n=24 CAvn=24
24
> (5n+4)
Lt CAY answer (3)
32 | § =atatd+a+ad+... +a+(n-2)d +a+(n-1)d| Avequafion 1
S,=a+(n-1)d + a+(n-2)d+........... + a+2d + a+d|+
=a*(n-D a*(n-2) g ¥ A\?equat%)n 2
@+
Av'adding
2S,=2a+(n-1)d + 2a+(n-1)d +............ + 2a+(n-1)d
25, =n[2a+(n-1)d]
n ‘/25n
o —E[2a+(n-1)d] =n[2a+(n-1)d] 4)
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[°]
QUESTION 4
411 5 10; 20;....
T =ar"t
T, =G Av answer (1)
412 a(r" -1) Av'substitution into the
S = r—1 correct formula
5[(2)° 1]
=
_ @)
S =1310715 AT
4.2 B (2x+4)(2x—4)
2x -4
r=2x+4
AV Ir=2x+4
converge : —1<r<1 Av-l<r<l
-1<2x+4<1 P —
5<9x<-3 substitution
5 3
_E< X < -5 Av answer (4)
43 2 Av'S,
— _
1——
S, _ 2
= 2 Av' S
1 ( 1 J 2
N2
1
P
42
1
-
b Av answer (3)
[10]
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QUESTIONS
51| X+1=—x-7 X+1=—x-7
2%x=-8 A
X=—4
=4
. A
S ny=-3
_2 A
)=
() Xx+4
p=4andq=-3
(3)
5.2 -2
f = =
() X+4 y=0
_ A
o=_24_
X+
~2-3(x+4)=0 :—%
-3x-14=0 CA
14
X=—— 2
3 (2)
53 Horizontal
! asymptote A
Vertical
asymptote A
Y-intercept
CA
Shape
A
467 4)
// =4
y=3
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5.4 =2 2
h(x)=——-3 v h(x)=————13
(%) (x+5+4) (x) (x+5+4)
A
()= -
(x+9) ¢ w=D
X=-9 CA
2
55 14 4 v Correct
iy SX=T inequality
A
v" Critical values
CA )
[13]
QUESTION 6
6.1 | (0;3) v (0;3) (1)
A
5.4 X=—£ ¥ s (_2)
2 2(-1)
__(=2) A
2(-1)
' v Simplification
Xx=-=1 A
y=—(-1) -2(-1)+3
-4 v" In the context of
= a turning point
5 ©)
6.3 | B(1;0) by symmetry A(-3;0) v A(-3;0) (1)
A

Please turn over




June 2024

64 40
13 m=2
.y CA
y—-0=2(x+3) subs of A(-3; 0) or
y=2x+6 C(-1:4)
E(0; 6) "
C(-1;4) y=2X+6
CA
2 2
CE = /(0+1) +(6-4) E(0; 6)
= \/gunits CA
Substitution into
distance formula
CA (6)
Answer
CA
6.5 | f'(x)=-2x-2butm,, =2 —2X—2
2=-9%—2 A
_ 2=-2X-2
X=- A
f(-2)=3 X=-2
y=2x+k CA
_9(_ y=3
i_:;( 2)+k i
= Answer
CA (5)
6.6 g(x):2x+5 X=2y+6
X=2y+6 A "
= X— =_"’3
2y =X—6 y 2
_X_ A
Y59 2)
oK P | sxigsX=h
2 2
4X+12> x—6 iA " :
X+12= X—
5
b CA
X=>-6
[21]
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QUESTION 7
[ i71MQ1 v 1‘1
23 mmtgr—
gt 1 A
=
(1Y 3
3 A )
72 | x=log,y v Swop x and y
o A
y=3 v Answer
A (2)
7.3 g(x)=_|og3 X v Answer (1)
A
74 | x>0 v Answer (1)
A
75 | log,x=-3 v exponential form
e A
- v" simplification
wo L A
27 V' answer
1 CA
X257 3
[09]
QUESTION 8
81 | f(x+h)=3(x+h)?- AY f(x+h)
- 2 2y _
=30 +2xh+h7) -2 CAV substitution in the correct
= 3x* + 6xh+3h* - formula

CAJGXh"'Shz

— h(6xh+3h)

CAvV BX
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m TOCN) =700

Fix)=li
( ) -0 h (5)
_ 3x*+6xh+3h*—2—(3x*-2)
=lim
h—g h
. Bxh+3h?
=lim ——
h—{ h
i h(6x +3h)
h— h
=lim 6x+3h
h—0
= 6X
8.2.1 | dy 5 Av 18x?
—— =18x"-10x+13
dx ! Av —10x
Av'13
(3)
8.2.2 Dx[8x2+2x‘1 Av 2x°
I CAvY —6x*
=16x—-6X Av'16x
3)
8.2.3 m=6x% —4x+4 R
when x =2
s e O AY £(2)=15
=20
CAv 15=20(2)+c
F(2)=15
y=mx+c )
15=20(2) +c¢ CAv' y=20x-25
c=-25
- y=20x-25
(4)
[15]
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QUESTION 9
911 | 2x®_-5x2—_4x+3=0 Av factors
e-ax-ER -0 ~0 AY equating to 0
1
X=3 0or X== or Xx=-1
2 CAV x values
. 1 -
(3 0),(5,0Jand(—l. 0) CAY coordinates (4)
9.1.2 [(0:3) AV (0;3) (1)
9.13 f '(x) = 6x* —10x—4 AV f(x)=6x"-10x-4
') =0
6x2 —10X—4=0 CAY factors and equation to 0
(x=2)(3x+1) =0 CAVY x values
X =2 or X ——i
- T3 CAY'y values
f(2)=-9
i(-1)-12
3 27
S TP are (2,-9) and (—3' = (4
914 Av'shape
“BCII:‘y
1 CAY intercepts
5T CAY'turning points
=71
_5.:-
S ®
9.2.1 | concave up AV £"(x)>0

CAv 12x-10>0

Please turn over




June 2024

f(x) >0
12x-10>0 CAY )(>E
6 3)
5
X>—
6
B2 x<f} or X>2 CACA\/*/X<;
CAY X>2 (3)
QUESTION 10
10.1 | h()=a(x-1)(x-3)(x-5) AV a(x-1)(x-3)(x-5)
a=1
v x3 -9x? .
h(x)=(x—1)(x2 _8x+15) \ AvY x’ -9x° +23x-15
= x> -8x? +15x - x* +8x -15 CAvb=9
= x*-9x? +23x-15 CAvc=23
CAv d=15
(5)
b=9 ¢=23 d=15
102 | 1<x<3 or x=>5 CACAvVv1<x<3 (3)
CAv¥ x>5
[8]
QUESTION 11
4.1 V =nrlh Av 225= qtr*h
225=nr’h
h= 2—2§ AV h= 225
r nrz (2)
112 | SA =2ar? + 2arh AY SA = 27r? + 2nrh
= 2nr? +2nr[%}
r
225
Av 2nr® + 2?’(]’(—}
= 2nr2 + 320 nr? )
r
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11.3

SA =2nr® +450r™

SA'(X):4nr—4—520:0
r

4nr=4—520

AY SA(X) = dnr — 220
r

Av'equating to 0

Av r=330

©)

[7]
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