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1. The curve C has equation

(a) Find %, giving your answer in simplest form.

The point P(4,3) lies on C.

(b) Find the equation of the normal to C at the point P. Write your answer in the form
ax + by + ¢ =0, where a, b and c are integers to be found.
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blank
2. In this question you must show all stages of your working. 5
Solutions relying on calculator technology are not acceptable. §
f(x) = ax® + (6a + 8)x* — a*x : ,
"
where a is a positive constant. 3
Given f(-1) =32
(a) (i) show that the only possible value for a is 3
(i) Using a = 3 solve the equation
f(x)=0
)
(b) Hence find all real solutions of
2 1
(i) 3y+26y3 -93=0
(i) 3(9%) +26(9) - 9(9°) =0
)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

B
Not drawn

b \/5 m to scale
pm

60°
A gm C

Figure 1

Figure 1 shows the plan view of a flower bed.
The flowerbed is in the shape of a triangle ABC with

® AB = p metres
o AC = q metres
e BC =22 metres
e angle BAC = 60°

(a) Show that

PPre-pg=38
Given that side AC is 2 metres longer than side 4B, use algebra to find
(b) (1) the exact value of p,

(i1) the exact value of g.

Using the answers to part (b),

(c) calculate the exact area of the flower bed.

2
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4. Find

GVx +2)(x = 5)
4x

dx

writing each term in simplest form.

()
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14

~Vv

Figure 2

The share value of two companies, company 4 and company B, has been monitored over
a 15-year period.

The share value P, of company A, in millions of pounds, is modelled by the equation

P,=53-04(1-8)" >0

where 7 is the number of years after monitoring began.

The share value P, of company B, in millions of pounds, is modelled by the equation

P,=—16t+442 (>0

where 7 is the number of years after monitoring began.

Figure 2 shows a graph of both models.

(2)

(b)

(©)

(d)

Use the equations of one or both models to answer parts (a) to (d).

Find the difference between the share value of company A and the share value of
company B at the point monitoring began.

2)

State the maximum share value of company A during the 15-year period.

1)

Find, using algebra and showing your working, the times during this 15-year period
when the share value of company 4 was greater than the share value of company B.

C))

Explain why the model for company A should not be used to predict its share value
when ¢ = 20

1)

P 6 5 7 9 2 A 0 1 4 3 2
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6. The curve C has equation y = f(x), x > 0
Given that
e ( passes through the point P(8, 2)
32
o fi(0=25+3-2(Yx)
3x
(a) find the equation of the tangent to C at P. Write your answer in the form y = mx + c,
where m and c¢ are constants to be found.
3)
(b) Find, in simplest form, f(x).
)
52
&
%
SR
KR
S
:0,:203020
SR
S8
SE858
S5
S
e
::‘,»
20
XX
AceATevel hitp:/7acealevel.com
18" P

P 6 5 7 9 2 A 01 8 3 2



%
X
9%
%%

S8

200088
O
Y

D

:96%%%
:%%%
0‘0“”0

>
XRKRKK

XX

5

boPe %000 %%

o

o
o
.’0

KL

090500000
L%l

%%
o96%%

Leave
blank

Question 6 continued

0%

XX < .:.‘
(020,000
KRR

o0

ON
5264
XXX
%%

odotetetode!
000%00 0 0 0000090, XX
RRRLRLRRLRLLIRLRRLRLRKR

<

RRLX
55

$%e%
6%0%%
3%

%

X KK 9%
St otetetetotetete!
SRR
X XK
R

S
s

) ‘
Siotete

otetetetet

OO0
$9.0.0.0,
R
K8
Q5%

QKK

0900000 %%

RRRRRS
a0t

ﬁftb://aceale\{gl.com

VD A O OO 0 —
Turn over »
P 6 5 7 9 2 A 0 1 9 3 2 urnove

AceAlevel



8K
X KK KK

Leave |
L8
SR
blank | oo
[9309:%%

SR
5%%

Question 6 continued s

AGgevel hitp:/7acealevel.com

P 6 5 7 9 2 A 0 2 0 3 2



oY
J
ot

RS
:b"
5

XX

R
XXX
\\.Q

5
KK
-

X
5
RS
o%
KD

QIR
Qg%%?g%?
.

RIS
0.0%
5553

S
B
XX

%

XX

OO
538
b3l
Yoo
0’\
SR

KK

XX X
gif

K

X
X
o

OO
Patototetetetotototese
LI
LERLOCF
KRRRZISK,
SRR

%
+%%
1]
QL

I
LIRS
fppﬁguyw
34

SR80
$RRRKS

0
%
P
1
< o
SIRRLLKS

O 000000,
0SRKKEKK,
(Pe0 R 0G0 00
KNOYT AN
OF:W
RRRRKKS:

R

OO
XK
ﬁﬂﬁz
N
SRR
SRR,

o

o %
A0
SRR,

OO
ootetetetotete%
DO0L0 2 Y
fa%etode! 3
Patesos
S0RRRI
SRR,

(00
258

&&ﬂ’

oS ootetetete!

SRR

LB

RIIES
% %&&
KL
P00

X X
XX
!

XL

<5
%55

fotoses
1%6%%%

GRS

SRR
0058
%6%e%

0%
X

RS

ootes

o%!

,ﬁﬁﬁf
AN
QR

Question 6 continued

(Total 8 marks)

Leave
blank

Q6

AceAlevel

P 6 5 7 9 2 A 0 2 1 3 2

http://acealextfl.com

Turn over »



22

1.8rad D

Q
SN
=V

Figure 3

The line /, has equation 4y + 3x = 48
The line /, cuts the y-axis at the point C, as shown in Figure 3.

(a) State the y coordinate of C.

The point D (8, 6) lies on /|
The line [, passes through D and is perpendicular to /,
The line /) cuts the y-axis at the point £ as shown in Figure 3.

14
(b) Show that the y coordinate of E is 3

A sector BCE of a circle with centre C is also shown in Figure 3.
Given that angle BCE is 1.8 radians,

(c) find the length of arc BE.

(1

€))

3)

The region CBED, shown shaded in Figure 3, consists of the sector BCE joined to the

triangle CDE.

(d) Calculate the exact area of the region CBED.

P 6 5 7 9 2 A 0 2 2 3 2
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8. The curve C, has equation 5
y=3x"+6x+9 S
(a) Write 3x> + 6x + 9 in the form g}f
SRXAIS
a(x + b)2 +c L
where a, b and c are constants to be found.
3)
The point P is the minimum point of C,
(b) Deduce the coordinates of P.
@
A different curve C, has equation
y=AX+BxX*+ Cx+D
where A, B, C and D are constants.
Given that C,
® passes through P
e intersects the x-axis at —4, -2 and 3
(c) find, making your method clear, the values of 4, B, C and D.
(3)
=
}
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s
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Fig

ure 4

Figure 4 shows a sketch of the curve with equation

y = tanx

2r<x<2x

The line /, shown in Figure 4, is an asymptote to y = tanx

(a) State an equation for /.

A copy of Figure 4, labelled Diagram 1, is shown on the next page.

(b) (i) On Diagram 1, sketch the curve with equation

1
y=—+1
X

stating the equation of the horizontal asymptote of this curve.

(i1) Hence, giving a reason, state the number of solutions of the equation

2r<x< 2w

1
tanx=—+1

in the region 27 < x < 27

. : 1 . :
(c) State the number of solutions of the equation tanx =— + 1 in the region

(i) 0<x<407

(1) -1z <x < =7

N | i

X

X

=V

Oy

(C))
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Question 9 continued

(Total 7 marks)
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