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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

This question paper consists of 9 questions.
Answer ALL the questions.

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

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

If necessary, round off answers to TWO decimal places, unless stated otherwise
A diagram sheet is attached at the end of the question paper.
Diagrams are NOT necessarily drawn to scale.

Write neatly and legibly.

Answers only will NOT necessarily be awarded full marks.
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QUESTION 1

1.2

1.3 Show that the quadratic equation x*+ px*+2px+ p=1 has two distinct
real roots for all real values of the constant p, except for one value which
must be stated.
QUESTION 2
2.1  The first three terms of a linear number pattern are:
(m+1);(m*+m);(3m* —m-4)
2.1.1 Determine the value(s) of m.
2.1.2 Determine the value of the first three terms, when m > 0.
2.2 The pattern: 1;-5;-13;-23..... is such that the second difference is constant.

) TWO decimal places)

1.2.1 Showthat y=2x-3

1.2.2 Solve for x and y simultaneously

2.2.1 Determine the 5™ number in the pattern.
2.2.2 Determine the general term of the pattern.
2.2.3 Which term of the pattern has a value of —299?

2.2.4 Determine the maximum value of the pattern.
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QUESTION 3

31

Given a geometric sequence: __ ;6;12;24;48; ........
3.1.1 Determine the common ratio.
3.1.2 Determine the value of the first term.

3.1.3 Determine T,.

3.2 If the numbers 42, 32 and 2 are added to the first, second and third terms
of a geometric sequence respectively, the three terms will all be equal.
Calculate the values for the three terms.

3.3 The first term of an arithmetic sequence is 51 and the eighth term is 100.
3.3.1 Determine the constant difference.

3.3.2 Find the twentieth term of the series.

3.4  Calculate the sum of the multiples of 7 between 1 and 1000.

QUESTION 4

4.1  Given the geometric series: 81x% +27x*+ 9x* + ...

4.1.1 For which value(s) of x will the series converge?
4.1.2 Calculate S_, sum to infinity if x:%.
20
42  Given: 80=> (25+np)
n=1

Find the value of the constant p.
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QUESTION 5

|

Sketched below is the parabola f , with the equation f (x)=—(x- 2)2 +1.

+ > X
5.1  Write down the coordinates of B. (1)
5.2  Write down the equation of the axis of symmetry. (1)
5.3  Determine the coordinates of A and C. (3)
5.4  For which value(s) of x will f(x)<0. (2)
5.5 Determine the average gradient between A and B. (2)
5.6  The graph of g(x)is obtained by shifting the graph of f, 2 units

to right, 1 unit downwards, write down the equation of g(x), and

then sketch the graph of g(x) on the same set of axis. (3)
[12]
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QUESTION 6

In the sketch below the graph of f (x)=

+4 is given. The asymptotes of f
X+ p

intersect at point A. The graph of f cuts the y-intercept at B (O; —2) . The axis of symmetry
of f ,isthe line h. Point C coordinates C(2;3) is the pointon h.

[ A -

b

(0; -2

L. = . K —

6.1.1 Determine the equation of h. (2)

6.1.2 Determine the coordinates of point A. (2)

6.1.3 Determine the equation of f . (3)

6.1.4 Determine the equation of the asymptotes of f (x+1) (2)
6.1.5 Write down the coordinates of the image of D[—%;O] if D is reflected about

the axis of symmetry y =x+3 (2)

6.2 Draw a rough sketch of the graph y = .sl—bi (a>0b<0) (3)

—X
[14]
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QUESTION 7

Sketched below is the graph of f (x)=k"; k > 0. The point [2; %) lieson f.

7.1

7.2

7.3

7.4

7.5

7.6

o » X
Determine the value of k.
Write down the range of f.
L
f to f.
" inthe form y =...

prove that [  (x)]' [ f (—x)] = f (2x) f (-2x).
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QUESTION 8

8.1 Given: f(x)=x*-3
Use first principles to find f (x). (5)

8.2 Determine d_y if:

9x'-6
3X

8.3 Evaluate leave your answer in a surd form.

dx 3X )

84  Given f(x)=x’-2x+1 and the gradient of the tangent at the point of contact is 3

determine the x-coordinate(s) at the point of contact. (2)
[14]
QUESTION 9
9. Acubic function has the equation f (x)=-x°+5x*—7x+3.
9.1.1 Determine the coordinates of y-intercept. (1)
9.1.2 Determine the x-intercepts. 4)
9.1.3 Determine the coordinates of the turning point. 4)
9.1.4 Sketch the graph of f . (4)
9.1.5 Determine the x-value of point of the inflection. (3)
9.1.6 Sketch the graph of f (x) on the same set of axes. (2)

9.1.7 Write down the value(s) of x for which the graph of f is concave up. (2)

9.1.8  For which value(s) of x will f'(x). f(x)>07? (2)
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9.2 The graph of f(x)=x’+3x’+24x+20 is shown below. The straight line
with equation y =-8 touches the graph of f (x) at the turning point Q(2;-8)

and crosses the graph of f (x) at point P, as shown in the figure below.
Determine the coordinates of P. (4)

9.3  The graph of the derivative f' of a function f is shown.

y
A
T ﬁ
2- &
i y=[f(x)
- HTIONep .c : : H X
-1
Y
9.3.1 Determine the x values at the turning points of the graph f . (2)
9.3.2 Onwhat intervals is f decreasing? 4)
[32]
TOTAL: 150
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DIAGRAM SHEET 1
QUESTION 5.7
NAME:

A

10
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INFORMATION SHEET
= ~bt Vb’ —4dac
II 2a
A= P(1+ni) A = P(1-ni) A=P(-i)" A=PQ+i)
I Ela+(n-1d s,=~;1[2a+(n-|)d]

"

pooen -] pizen]

i

T =ar™ Sﬂ:ﬂr—;]);ratl S,=L;—l~:r<l
r...

i SR = f(x)
0=t
, = X, +X, Y+
PR gy oy oy AR Ah )
y=mx+ce y=y, =mlx-x,) m=22"% m = tan@
=%

(x-a) +(y-b) =+

. ¢

In AABC: - — =

sind sinB  sinC

a’ =b* +¢* =2bc.cos 4

area AABC = -;*ab.sinC
sin(a + ) =sinacos f#+cosasin # sin(a - f#)=sinacos f—cosasin f
cos(a + f#) = cosa cos § —sina sin f cos(a — f) =cosacos f +sinasin f

cos’a-sin’a
. 2 . .
cos2a=41-2sin“ a sin2a = 2sina@ cosa
2cos’a—1

¥ i(xi"-?)z

x= 2 =
o — =l
n

pa)="4) P(A or B) = P(A) + P(B)~ P(A and B)

n(S)
> (x-x)Ny-y)
> (x-x)

y=a+bx b=

11
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LL1| (x+2)(x=5)=0
X==2-0rx=5

v x=5 2)

112 | x(2x+3)=3

2x?+3x-3=0
_ —b+4b*-4ac
2 v" standard form
_—(3)%4(3)-4(2)(-3) v substitution
2(2) e -3+4/33
4
-3+4/33
N 4J_ v x=-2,19
x=-2,19 or x=0,69 v x=0,69 (5)
113 | (x-1)(2-x)=0
v method
(x-1)(x~2)<0 v vV 1<x<2 (3)
CV:1land 2
1<x<2

114 | x+3Jx-1=1
(3vx—1) =(1-xy

9x—-9=1-2x+x°

v’ squaring both sides

v standard form

2 _
X —-11x+10=0 7 Factors
(x—10)(x-1)=0 v' both answers
x=10 or x=1 v x=1 (5)
Sx=1

121

_qy+3
[8_1] =9 v same base
p v equating the

(9°) =97 exponents
gEx — gy+3
2)( = y+ 3 (2)
y=2X-3

122 ] y?+x2—38x=-1

2 2 _
(2x=3) +x" =3x=-1 v'substitution
4x* —12x+9+ x> -3x+1=0 v’ standard form
5x? -15x+10=0 v’ factors
%23y +2=0 v’ x-values
v'y-values

X=2o0r x=1
Y= 2(2)—3 =1
y=2(1)-3=-2
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X2+ px>+2px+p-1=0

x*(1+p)+2px+(p-1)=0

v’ substitution

x*(1+p)+2px+(p-1)=0 ¢ =4>0
b2 ~4ac=(2p)’ —4(1+p)(p-1) v p=-1
=4p°—4p° +4
4p P Answer only ( 1 mark)
1l 3
4>0 ®)
Always two distinct roots except when p=-1
[25]
QUESTION 2
2.1.1 | (m+1);(m*+m);(3m? —m—4)
differences : (m2 —1);(2m2 —-2m —4)
m? —1=2m?-2m-4 v’ equating
m?-2m-3=0 v’ factors
(m+1)(m-3)=0
v/ answers (3)
m=-10or m=3
2.1.2 (m +1);(m2 +m);(3m2 _m_4) v substitution
3+1%(3)° +3;3(3)° -3-4 v’ answer (2)
4;12; 20
221| -35 v’ answer (1)
2.2.2 | 1;-5;-13;-23.....
2a=-2
a=-1 o
3a+b=-6 v b
b=-3
v c
a+b+c=1
(()+(-3)+c=1 v n" term (4)
c=5
T, =-n*-3n+5
223 | T =-n*-3n+5
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(n-16)(n+19)=0 ' eepating
n=16 or n=-19 v’ factors
n=16 v n=16 ©)
2.2.4 | The maximum value of T, is 1. v'v" answer 2
[15]
QUESTION 3
311| _ ;6;12;24;48; ... =2
v or=2 1)
312 | T,=96 o @
313 | T =ar"*
v a
n-1
T,=3(2)" v T,=32) @
32 | a+42;ar+32;ar’+2
ar’+2=ar+32
ar’-ar=32-2
ar(r-1)=30.......... I
L) 2 v method
ar+32=a+42 Svaliieafa
ar—a=42-32
a(r-1)=10........ (ii) v value of r
v first 3 terms (4)

5+42;5(3)+32;5(3) +2
5;15;45
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a=51 v’ substitution
a+7d =100 v’ answer (2)
51+7d =100
7d =49
d=7
332 | T =a+(n—1)d v’ substitution
T =51+(20-1)(7) v’ answer (2)
T,, =184
3.4 7:14; 21....... 994
T,=a+(n-1)d
994=7+(n-1)(7) v’ substitution
994 ="7n P
n=142 =109
S, =E[2a+(n—1)ct:| v’ substitution
v Sum 4
142[2 +(142-1)( 7)] )
S,=121121
[14]
QUESTION 4
411 | 81x%+27x°+ 9x* + ... vor
3
= 27x o X v’ substitution
81x* 3
) v’ answer
For a series to converge -1 <r < 1
X
-1<=<1
3 @3)
—3<x<3

4.1.2
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S = 41 v’ answer (3)
1—=
6
5 =243
10
4.2 20
80=) (25+np)
n=1
(25+ p)+(25+2p)+(25+3p)+...ooc +(25+20p) / series
S, =%[a+|] v’ substitution
v’ equating
142
8 :7[25+ p+25+20p] / answer @
80:%[25+ p+25+20p]
50+21p =8
p=-2
Or
n
S, =E[2a+(n~1)d] Hissiiis
80:%[2(2& p)+(20-1)p] v substitution
8=[50+2p+19p] 7 Sl
8-50=21p / )
-42=21p answer (4)
p=-2
[16]
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51 | B(21) v B(2:1) (1)
52 | X=2 v’ substitution (1)
53 | Range ye (2] / y<2 vV answer  (2)
54 | y=-x*+4x-3
X?=4x+3=0
(x-1)(x-3)=0 v factors
v A(30)
Xx=1or x=3 7 B(LO)
A(3,0) and B(10) )
55 | x<lor x=3 v v answer  (2)
5.6 dient= 10 _ 4 v’ substitution
average gradient=—>— =~ - @)
=-1
LS g(x):_xz
; ol v g(x)=—x
v shape
v intercepts
g (3)
[14]
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6.1.1 h(x)=_x+c v’ subst.
y=-—X+C v answer (2)
2 £~[3)+¢
c=b
h(x)==x+5
6.1.2 | y==x+5 v x-value
4=-X+5 v’ coordinates
Xx=1
2
AL4) 2)
6.1.3 f(x)z a o
X+ p
y=i+4
x—1 v’ subst.
_2—i+4
S 0-1 v  avalue
a==6 .
6 v equation
f(x)=——+4
Xx-1 (3)
6.1.4 (x): 6 L
(x+1)-1
f(x)=2+14
y=4
x=0 v'v" asymptotes
)
6.1.5 vV
(4
(2)
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| v’ intercepts
___________ J:""_""‘"‘“_____-—>"““‘““‘“““' v’ shape
w4 &)
[14]
QUESTION 7
7.1 1
f(x)=k", |2,=
(9-k (25
y=k"*
E = k?
9 v substitution
1
k:i§ v answer
(2
k=1
3
l X
fx)=]| =
(2
72 | ye(00)ly>0 v answer (1)
7.3 | By reflecting graph across the liney = x. v answer D

7.4 1 *
()

y =log, x

3

v’ answer

v  swap x and y

(2)
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7.5 'y
v’ shape
v'asymptote
v’ x-intercept
@)
7.6 v/ substitution

[F )] -[f(=x)] = (2x)- f (-2x)

EOIEG

LHS
v" substitution
RHS

v' simplification

=g g
. @)
s 3] 3}
=32 3%
-.LHS = RHS
[12
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81 | f(x)=x"-3 v’ substitution
f'(x)=1im f(x+h)-f(x) v’ simplification
=3 " v' common factor
f : (x+h) —3—(x2—3)
(x)=tim h v =lim(~2x—h)
£ (x) = lim X" +2xh+h*-3-x*+3 v answer (5)
_h—>0 h
2
() = lim 200
h—0 h
; h(2x+h
r el il
h—0 h
f'(x)zLiLrg(ZXJrh)
f (x)=2x
8.2 _9x*-6
o 3x 2 ;
y—%_i v y=3x*-2x
3x  3x v 6y
y=3x*-2x"
3—)"=Eix+2)r:‘2 v 2X (3)
X
8.3 i %/X_g_z)(\/;
dx 3X 7 5
B 3
_d [ x=2x? . :
dx| 3x X
2 1
—iui_gxé \/ O_lxi
S dx[3 3 3
=—_£]—1Fxé] v’ answer (4)
dx| 3] dx|3
1
ZO—EX_E
3
1
3Jx
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f'(x)=3x"-2
v 3=3x*-2
3=3x-2
3 ~" 3 (2)
T
3
[14]
QUESTION 9
911 f(x)=—xX"+5x2~7x+3 v (0;3)
(0:3) (1)
912 | § (x) =X 4+5x* —7Xx+3 v’ linear factor
v" guadratic factor
(x—l)(—x2+4x—3)=0 g
v’ factors
(x-1)(x-1)(x-3)=0 / answer
x=1lor x=3 (@)

9.1.3 1 f(x)=-x"+5x*-7x+3 v 1 (%)=
f'(x)=-3x*+10x-7 Piadioss
—3x?+10x-7=0 y ;
3x2 ~10x+7 =0 e

(3x=7)(x-1)=0

X= Z or X=1

3
‘(&) H wofg) ()7
f (D)=~ +5(1) ~7(1)+3=0

(1,0) and (%%}

v' coordinates

(4)

12
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=¥

v’ y-intercept

v’ x-intercepts
v turning points
v shape

(4)

f
9.1.5 | f'(x)=-3x"+10x—7 v f'(x)=—6x+10
f'(x)=-6x+10 P
—-6x+10=0
—6x=-10 7 g 5
5 3
X =§
®3)
v’ intercepts
9.1.6 \ v" shape
3
(2)
f
f "
Fi
13
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—6x+10>0 v'v answer
—6x> 10 (2)
5
x < §
9.1.8 v'v a r 2
XE[I;z]u(S;oo) flswe 2)
3
92 | f(x)=x>+3x"—24x+20 v equating
v
X® +3X% — 24% + 20 = -8 actors
5 5 v" x-values
X*+3x°—24x+28=0
v" coordinates of P
(x=2)(x-2)(x+7)=0
(4)
X=2 or X=—7
P(—?, —8)
9.31 | Xx=1and X=5 v'v" answer
(2)
9.3.2 | The graph of f is decreasing on the intervals x €(0,1) and x €(5,6). v'¥ notation, end
points
v'v notation, end
points 4)
[32]
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