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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

This question paper consists of 11 questions.
Answer ALL the questions.

Number the answers correctly according to the numbering system used in this
question paper.

Clearly show ALL calculations, diagrams, graphs, etc. which you have used in
determining your answers.

Answers only will NOT necessarily be awarded full marks.

You may use an approved scientific calculator (non-programmable and
non-graphical), unless stated otherwise.

If necessary, round off answers correct to TWO decimal places, unless stated
otherwise.

Diagrams are NOT necessarily drawn to scale.

Write neatly and legibly.
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QUESTION 1
1.1  Solve for x:
11.1 (x=2)(5+x)=0 )
. 4
142 3x* —2x—-6=0 (correct to TWO decimal places) @
) i 2 2X+6+2=X 4)
1.1.4 X2 < —2x+15 (4)
1.15 gez_govi_gp (5)
12 Solve for x and y simultaneously:
6
3 =27 and x*+y*=17 (6)
1.3 Show that 2.5" —5"*+5"7 js even for all integer values of n. (3)
1.4 Determine the values of x and y if: E =5/96" (4)
| [32]
QUESTION 2
2.1  Given a quadratic number pattern: —120; —99; —80; —63;...
2.1.1  Write down the next TWO terms of the pattern. (2)
2.1.2 " Determine the n" term of the number pattern in the form T,=an’+bn+c. (4)
2.1.3  What value must be added to T, for the sequence to have only one value of n for
which T, =07 (4)
[10]
QUESTION 3
3.1  Given a finite arithmetic series: 9 + 14 + 19 +...+ 124.
3.1.1  Determine the general term of this series in the form T, =dn + c. 2
3.1.2  Write the series in sigma notation. (3)
3.2  Prove that in any arithmetic series in which the first term is a and whose constant
4
difference is d , the sum of the first n termsis S, :g[2a+(n—l)d]. )
[]
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QUESTION 4
41  Given: 5; 10; 20; ...a geometric sequence.

411 petermine the n™ term. (1)

4.1.2  Calculate the sum of the first 18 terms. (2)
4.2 The first and second terms of a geometric series is given as: 2x —4; 4x’ —16; ...

Determine the value(s) of X for which the series will converge. (4)
4.3 : ; ; 1

A convergent geometric series has a first term of 2 and r = ﬁ

Calculate sum to infinity divide by sum of two terms. (3)

[10]
QUESTION 5
The liney = x+1and y =—x—7 are the axes of symmetry of the function f (x) =—i:2—+q
5.1 Showthatp=4andq=-3. (3)
5.2 Calculate the x-intercept of f. (2)
5.3 Sketch the graph of f. Clearly label ALL intercepts with the axes and the asymptotes. (4)
5.4 Write down the equation of the vertical asymptote of the graph of h. if h(x) = f (x+5). 2
55  Determine the values of x for which f (x)>0. (2
[13]

QUESTION 6

The sketch below shows the graphd of f (x)=-x*—2x+3and g(x)=mx+g.
Graph f has x-intercepts at A and B(1 ; 0) and a turning point at C.
The straight line g. passing through A and C, cuts the y-axis at E.
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6.1  Write down the coordinates of y-intercept of f. (1)
6.2 Show that the coordinates of C are (-1 ; 4). (3)
6.3  Write down the coordinates of A. (1)
6.4  Calculate the length of EC. (6)
6.5  Determine the value of k if h(x)=2x+Kk is a tangent to the graph of f. )
6.6 Determine the equation of g, the inverse of g, in the formy =.... 2)
6.7 For which value(s) of xis g (x)> g *(x)? (2)
[20]

QUESTION 7
Given: f (x)=log, x where a > 0. S[%; —1} is a point on the graph of f.

7.1 Provethata=3. (2)
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7.2 Write down the equation of h, the inverse of f, in the formy =..... (2)
73 Ifg(x)=-f(x), determine the equation of g. (1)
7.4 \Write down the domain of g. (1)
7.5 Determine the values of x for which f (x)=-3. @)
[]
QUESTION 8
8.1 Determine f'(x) from FIRST PRINCIPLES if f(x) = 3x*—2. (5)
8.2  Determine:
821 4y 3 2
— if y=6x"-5 13x—-7
- if y=6x>—5x*+13x 3)
8.2.2 w2
Dx I:BX + ?} (3)
823 Given f(x)=2x®-2x*+4x-1. Determine the equation of the tangent to the curve
at the point x=2. (4)
[15]
QUESTION 9
9.1 Given: f(x)=2x*-5x"—-4x+3.
9.1.1 Calculate the coordinates of the x - intercept. 4)
9.1.2  Write down the coordinate of the y -intercept. (1)
9.1.3  Determine the x-coordinates of the turning points of f. (4)
9.1.4  Sketch the graph of f , clearly labelling ALL turning points and intercepts with the
axis. (3)
9.2 Determine the values of x for which:

9.2.1 f isconcave up. (3)
9.2.2 f isstrictly increasing. (2)
[17]
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QUESTION 10

The sketch below shows the graph of h(x) = x* —bx* +cx—d.

The coordinates of the x-intercepts of h are (1;0),(3;0)and (5;0).

F s J,.'

10.1 Determine the values of b, c and d.. (5)

10.2  Determine the values of X for which f(x)>0. (3)
[8]1

QUESTION 11

A 225 cm® cylindrical piece Of wood with height, h, and radius, r, is shown below.

e

h
\L __/
11.1 Determine the height of the wood in terms of the radius r. (2)
11.2 Show that the surface area of the wood is A= 2nrr? + io. @)
=
11.3 Calculate the radius of the wood (in cm), if the surface area of the wood has to be as small (3)
as possible.
[7]
TOTAL: 150
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‘= —b+b? - 4ac
2a
A= P(1+ni)

T,=a+(n-1)d

A= P(1—ni)

Tn L arl‘l—l S _ a(r" —l)
"oor-1
F:x(1+;) -1 .
i
f(x+h)— f(x)
h

f/(x) = lim
() h—0

d:\/(xz_x1)2+(Y2_Y1)2 M(

Y =mx+c

(x—a)’ +(y—b)’ =r?

a b ¢
sinA sinB sinC
a2=b2+c2—2bc.cosA
area AABC = %ab.sin 5

INAABC:

sin(a + B) = sin a.cos B + cosa.sin 8

cos(a + 3) = cos .cos B —sin ex.sin
cos’ o —sin® «

cos2a =41-2sin’ a

2cos’a —1

Copyright Reserved

A=PL-i)"
S, :g[2a+ (n-1)d]

Practice Paper June 2024

i r#l S =1i;—1<r<1

-+

Y=Y =m(x-x)

m=-—~>—"= m=tanéd

sin(a — ) = sin a.cos f —cos a.sin 3
cos(a — ) = cosa.os 3 +sin a.sin 8

sin 2 = 2sin &..CoS«&

& 2
(xi - i)
2 _ =l

g =——-
n

P(A or B) =P(A) + P(B) - P(A and B)

o 2 =XNy-)
2 (x=x)°
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Question 5.3
10 Ty
il
| an X
-10 -5 & 5 10
=5
=10 -
Question 9.1.4
5Ty
: 5 X:
_5 \,__/ 5
-5 T
-10 —
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QUESTION 1
No. | SOLUTION MARK MARK
JUSTIFICATION

1114 (x=2)(5+x)=0 AY x=2

X=2 0or x=-5 Av XxX=-5 (2)
112 | 3x*-2x-6=0

DY =BV (DB A ¥ substitution
(2|2 4(3)(-)
2(3)
CA v simplification
+
- J19
3 CAVY x=-112

Xx=-112or x=179 CAY x=179 (4)
113 | 2/x+6+2=x

2UX+6=x-2 A v isolating the surd

4(x+6)=(x—2)2

AX+24 = x> —4x+4 CAV 4x+24=x*-4x+4

X* =8x~20=0 CAV x=10

(x—10)(x+2)=0 CA Y X % -2 (4)

Xx=10 or x # -2
114 | x*4+2x-15<0 A v standard form

(x—-3)(x+5)<0

Xx=30rx=-5 CA v critical values

SNl CA CA vV answer (4)
115 | 2%2_32*1-80 A v factorization

X (22 —3.2"‘) =80

2" (EJ=80
2
2" =32

2" =2°
X=5

CA v simplifying bracket

Av 2"=32
CA v Exponential form
CA v answer

(5)
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12 | 3=27.ee. (1)
AN 17.........(2)
3x+y 4 33 A o 3x+y = 33
X+y=3 CAV x+y=3
CA ¥ substitution
CA v standard form
ot : CA v xvalues
. /Xr a 1 ix o -—1
- = CA v yvalues
=-lory=4
y y (6)
13 | 25"-5"™ +5™2=25"5"5" +5"5? A v exp. law
=5"(2-5+25)
—5"(22) CA v'common factor
v .
_ 2[5n (11)] CA v answer/explanation
OR
Any integer multiplied by an even number will be even. (3)
1.4 y+1
el 96"
32 3Y+1 x
i AY = (9):
5 (96)2
2
5% X
3y+1l2—5 — 2%{ 3; A J 3y+1.2_5 = 2 2 .32
e
2
4=z CAY x=-2
y+l=—
y+l=—
CAV y=-2
y=-2 (4)
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OR OR
y+1
g =+/96"
32 .
3)"“’ 2
FY 5y A/[ J :(\/96*)
{ > ] =(Vos") 2
2y+2
3 = 25)('3)(
210 A ‘/ 32y+2.2—10 — 251’33(
32y+2.2—10 = 25x.3x (4)
-10=5x
CAV x=-2
X=-2
2y+2=-2
[32]
QUESTION 2
211|120 -90 -80 -63
\V4 \/ \/ Av 48
21 19 17
\/ \/ Av' =35
-2 -2
: . (2)
The next TWO terms: —48 ; -35
212 3a+b=21 a+b+c=-120 Av 2" diff = =2
28=-2 3 0)4b=21 (-1)+(24)+c=-120 |CAva=-1
= b= 24 c=-143 |CAvb=24
CAv c=-143
T, =-2n+24n+143 4)
213 | T'(n)=-2n+24=0 Av'method
n=12 Pl
T, =—(12)* + 24(12) -143 PR
T.=1 CAY maximum 1 @)
A maximum of 1 CAV -]
Add -1to T,
OR
Av'method
Avn=12
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_=(24 _
"Ti 2(-1) =12 CAvY maximum 1
T, = ~(12)* +24(12) -143 @)
T, =1 cAv-1
A maximum of 1
Add -1to T,
OR Av'method
CAv A=4k+4
—_— 2 i
T,=-n"+23n-143+k kol s
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
o =N+ AvT =5n+4 v
312 | T, =5n+4=124 CAv =124
5n=120
n=24 CAvVNn=24
24
> (5n+4)
e CAv answer (3)
32 | §, =ata+td+ra+2d +tii +a+(n-2)d +a+(n-1)d| Av'equation 1
S. =a+(n-1)d + a+(n-2)d+........... +a+2d + a+d|+
n=a+(n-]) a*(n-2) % = Aéequat%)n 2
@ +(2)
Av adding
28 =2a+(n-1)d + 2a+(n-1)d +........ + 2a+(n-1)d
2S, =n[2a+(n-1)d]
S, =112 1)d v %
=irs +(n-
" 2[ a{r-4d] =n[2a+(n-1)d] 4
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[°]
QUESTION 4
411 Bn 0T 20;....
T, =ar""
T.=5)(2)"" AY answer (1)
4.1.2 a(r"—1) AV substitution into the
e —— correct formula
5[(2)° -1]
S S
2-1 ?)
S,; =1310 715  n—
4.2 £ (2x+4)(2x—4)
2X—4
r=2x+4
AV r=2x+4
converge : —1<r<1 Av -l<r<1
-1<2x+4<1 ittt
B D] substitution
9 3
-5 <X< ~3 Av answer (4)
4.3 2 Av'S,
- L
Se____ A2
S, 5|1 [ 1 ]2 AY'S,
2
1
P
V2
1
-
_ Av answer (3)
[10]
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QUESTION 5
51| x+1==x-7 X+1=-Xx-7
2%==8 A
Nf X=-4
X=—-4 A
Y7y Ly=-3
f(x)=——-3
( ) X+4
p=4andq=-3
®)
5.2 -2
f(x)=—=-3
() X+4 y=0
— A
0= _24 g
X+
-2-3(x+4)=0 x——%
-3x-14=0 CA
14
__ 14 2
: 2
5.3 X Horizontal
! asymptote A
Vertical
asymptote A
Y-intercept
CA
Shape
A
4,67 (4)
// r=-4
=
// 335
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54 =2

-2
h(x):(x+5+«4)'

2

55 —%< X<—4

Correct
inequality
A

Critical values
CA

)

[13]

QUESTION 6

6.11(0;3)

(0:3)

1)

6.2

3

on

A
2)
2(-1)

A

Simplification
A

In the context of
a turning point
A

(3)

; ﬁ? 0) by

symmetry A(-3;0)

A(-3;0)
A

(1)
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64| _4-0
18RE m=2
—~ CA
y=0=2(x+3) subs of A(-3; 0) or
y=2%x+6 C(-1:4)
E(0; 6) A
C(-1;4) y =2x+6
CA
2 2
CE:J(O+1) +(6-4) E(0; 6)
= Jg units CA
Substitution into
distance formula
CA (6)
Answer
CA
6.5 | f'(x)=—2x-2butm,, =2 —2x—2
E=- it 2 2x—2
X==2 A
f(-2)=3 X=-2
y=2X+k CA
3=2(-2)+k é’:3
k=7 Answer
CA (5)
6.6 g(x):2x+6 X=2y+6
X=2y+6 A "
2y=%-6 y=5_3
_X_ A
y=5-3 2)
o | oy ps =t A .
2 2
4x+12>%x-6 CA
. é});+122x—6
X=-56
CA (3)
[21]
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QUESTION 7
el 1 1
-1=log, = v ]
9. 3 subt[ 3 1)
-t :% A B
-1 v a= (E}
i 3
{3 A (@)
L A=3
72 | x=log,y v" Swop x and y
_ A
y=3 v" Answer
A (2)
1.3 g(x)=_|0g3 X v Answer (1)
A
74 | x>0 v' Answer (1)
A
75 | log,x=-3 v" exponential form
X=3" A
B v simplification
- A
27 v answer
N CA
Xz E (3)
[09]
QUESTION 8
81 | f(x+h)=3(x+h)?-2 AV f(x+h)
= 2 2y
=30 +2xh+h7) -2 CAV substitution in the correct
= 3x* +6xh+3h* -2 formula
CAV 6xh + 3h?
cav NEX+30)
CAV 6X
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Fx) = m f(x+h)—7(x)
[ 4 (5)
-~ 3x*+6xh+3h* -2—(3x*-2)
=lim
h—0 h
. 6xh+3h?
=lim —
h—0 h
Tim h(6x +3h)
h—0 h
=lim 6x+3h
h—»0
= bx
8.2.1| dy ) AV 18x°
— =18x"-10x+13
i ! Av —10x
Av'13
3
8.22| p,[8x*+2x] AV 2x7
L CAvV —6x*
®)
8.2.3 m=6x>—4x+4 AV 'm=6x*—4x+4
when x =2
m=6(2)° —4(2)+4 AV £(2)=15
=20
CAY 15=20(2)+c
f(2)=15
y=mx+c L
15=20(2) +c LAty =2l
c=-25
S y=20x-25
“4)
[15]
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QUESTION 9
9.1.1 Ix¥=5x2—4x+3=0 Avfactors
Al +1)(2x-1)=0 Avequating to 0
1
X=3 or X=— or x=-1
2 CAV X values
vl 1. -
3 0),[5,0Jand(—1 0) CAVY coordinates 4
9.12 [(0:3) Av(0;3) oy
9.13 f'(x) =6x* —10x—4 Av f'(x)=6x>-10x-4
f100=0
6x2 —10X—4=0 CAV factors and equation to 0
(x=2)(3x+1) =0 CAV X values
¥ =2 OF X ..
- TR CAVY'y values
f(2)=-9
, H _100
3 27
1 100
TP are (2,-9) and |—-=;—
@9 md (-37] @
9.14 Av'shape
10 :‘}r
: CAY intercepts
5T CAV'turning points
= T
_5.:
e )
9.2.1 | concave up AV £"(x)>0
CAv 12x-10>0
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£ (x) =0
12x-10>0 CAY x>§
6 3
5
X>—
6
Sidad ><<—1 or x>2 C»’-\C;ﬁ\\/s/)r:<—l
3 3
CAY X>2 ©)
QUESTION 10
10.1 | h(x)=a(x-1)(x-3)(x-5) AY a(x-1)(x-3)(x-5)
a=1
v x3 -0gy? k:
h()(): (X_l)(xz '8)("‘15) \ Av x°-9x° +23x-15
= x*-8x% +15x - x* +8x-15 CAvb=9
=x*-9x* +23x-15 CAvCc=23
CAv d=15
(5)
b=9 ¢=23 d=15
102 | 1<x<3 or x>5 CACAvVv1<x<3 (3)
CAv X225
[8]
QUESTION 11
11.1 V = r’h AY 225= nr’h
225=nr*h
225
mtr nr? )
112 | SA = 2xr? + 2nrh AV SA =2nr? + 2nrh
— o e 2nr[2—2§]
mr
225
AV 27r? + 27’(!’(—]
B i nr’ )

r
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11.3

SA =2nr? +450r™

450

SA'(X) zdﬂr—? =0

47:1‘:4—50

Av SA'(X) = 4nr — E,ZO
r

Av'equating to 0

Av r=330

®)

[7]
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