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( )
1. A curve C has equation
1 3
y=2+10x% - 2x? x>0
L dy L
(a) Find —— giving your answer in simplest form.
dx
3)
(b) Hence find the exact value of the gradient of the tangent to C at the point where
x =2 giving your answer in simplest form.
(Solutions relying on calculator technology are not acceptable.)
(2)
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Question 1 continued
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r

2. The points P, Q and R have coordinates (-3, 7), (9, 11) and (12, 2) respectively.
(a) Prove that angle POR = 90°

Given that the point S is such that PORS forms a rectangle,
(b) find the coordinates of S.
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Question 2 continued

(Total for Question 2 is 5 marks)
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3. Find

giving your answer in simplest form.

45 +3
2x

dx

©))
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Question 3 continued

(Total for Question 3 is 5 marks)
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4. Given that the equation
kx*+6kx+5=0  where k is a non zero constant

has no real roots, find the range of possible values for £.
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Question 4 continued
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( )
5. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(a) By substituting p = 3%, show that the equation
3x 9" +3 7 =1+3"
can be rewritten in the form
9’ +26p—3=0
3)
(b) Hence solve
3x9 +3=1+3""
3)
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( )
6.
Diagram NOT
accurately drawn
B C
A 0 D
Figure 1
Figure 1 shows the plan view for the design of a stage.
The design consists of a sector OBC of a circle, with centre O, joined to two
congruent triangles OAB and ODC.
Given that
+ angle BOC = 2.4 radians
« area of sector BOC = 40m’
* AOD is a straight line of length 12.5m
(a) find the radius of the sector, giving your answer, in m, to 2 decimal places,
(2)
(b) find the size of angle AOB, in radians, to 2 decimal places.
1)
Hence find
(c) the total area of the stage, giving your answer, in m’, to one decimal place,
3
(d) the total perimeter of the stage, giving your answer, in m, to one decimal place.
“)
. J

12

R O T o
p 7 2 0 6 6 A0 1 2 3 2

SLRRK
RIRHS
RN

(9%
e
PP
57 1
S
5
§3

o ol
Jo3saal!
959~ e

S
15
305

2% ¢ 4%
CXEEK
ookl
Dooeatel
Jo%e” = %




00057
XKL,
pSetetetels
SERRRE
RS

CRRLRKR

<
<5

%

55

R
LXK,
5305

oot
5

SREILRLS
fotoses
GRS

25
<
RRRIRLLL L

o

L

s
S

<
0%
36 %6%6%

%
%
o0

<2
<

555
R

(>
betetetets
q . r

Pe0:s
‘I:“.

1%

9%

WX
b S
XK

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

o
K5
55
CKKS

<535
S
Sogoteseset
RREEKLS

¢
X
5
L5

290
“0.‘0'.0
K.

<X

<
RS
EAS
o ete%et
ZRRKS

09
o%

0
CRS
2K

OG0
DRI
S
A
o%
R

QX
2

0093

OO
SRR
K
Al

%%
<
<
0%t
HS-Al
04&5
AR

SRR
FLAY
%

<
SRSLERLLERE
AINOTX
2ANLIEY
ARSI
K85

EARK

N5
5!

P
5

2

00

0%
.‘0‘
03
%
KR

%!
S
e
S

%%
%

QIR
L

RSIRELIK,

OG0
2
58
%

55,

oot
Sotetete!

SR

0%

SSoetetetodetes
PRIZRKLLRRS

o%

2%
XS
o

G0
%55

fotes
055
&

hoses
9%

>
<
<
=
X
<
}v

<>

<
LR
po%e

e
5

&5

5
X
%8
$9%0%9
28

<
%
25
e
5
&5

&

5
5

%
2o

X
5

00

R
2355
XS
55
8

O
S5
5%
k<o
R
58

0
<
=R
2
S

RS

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

RRERK
fotetetotets
KX

0K

0992

SHERES

<
S
2K
boos
&5
o

%
<

<
CRRRLK
000 %
RLARKS
CRRSKRS

o%
o%

~ ~
Question 6 continued
\_ y
13
am V) A0 O O Turn over »
P 7 2 0 6 6 A0 1 3 3 2



7

Question 6 continued
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( )
7. (a) On Diagram 1, sketch a graph of the curve C with equation
6
y=- x#0
X
(2)
The curve C is transformed onto the curve with equation y = P x#2
x —
(b) Fully describe this transformation.
(2)
The curve with equation
6
= x#2
7 x=2
and the line with equation
y=kx+7 where kis a constant
intersect at exactly two points, P and Q.
Given that the x coordinate of point P is —4
(c) find the value of £,
(2)
(d) find, using algebra, the coordinates of point Q.
(Solutions relying entirely on calculator technology are not acceptable.)
“)
. J
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Question 7 continued
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Diagram 1

.

Turn over for a copy of Diagram 1 if you need to redraw your graph.
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Figure 2
Figure 2 shows a sketch of the straight line / and the curve C.
Given that / cuts the y-axis at —12 and cuts the x-axis at 4, as shown in Figure 2,
(a) find an equation for /, writing your answer in the form y = mx + ¢, where m and ¢
are constants to be found.
(2)
Given that C
* has equation y = f(x) where f(x) is a quadratic expression
* has a minimum point at (7, —18)
e cuts the x-axis at 4 and at £, where % is a constant
(b) deduce the value of £,
ey
(c) find f(x).
3)
The region R is shown shaded in Figure 2.
(d) Use inequalities to define R.
(2)
L J
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Figure 3

Figure 3 shows a sketch of

* the curve with equation y = tanx

+ the straight line 1 with equation y = 7x
in the interval -7 <x < 7w

(a) State the period of tanx

(b) Write down the number of roots of the equation

(1) tanx = (7 + 2)x in the interval -7 <x <7

(i) tanx = zx in the interval 27 < x < 27

(ii1) tanx = zx in the interval —1007 < x < 1007

=<V

Oy

(0))

(0))

(1)

J
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) X
P
Figure 4
Figure 4 shows a sketch of part of the curve C with equation y = f(x), where
f(x) = (3x +20)(x + 6)(2x — 3)
(a) Use the given information to state the values of x for which
f(x) >0
(2)
(b) Expand (3x + 20)(x + 6)(2x — 3), writing your answer as a polynomial in
simplest form.
3)
The straight line / is the tangent to C at the point where C cuts the y-axis.
Given that / cuts C at the point P, as shown in Figure 4,
(c) find, using algebra, the x coordinate of P
(Solutions based on calculator technology are not acceptable.)
)
J
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11. A curve C has equation y = f(x), x>0

Given that

o f'"(x)=4x+

* the point P has x coordinate 4 and lies on C
» the tangent to C at P has equation y =3x + 4

(a) find an equation of the normal to C at P

(b) find f(x), writing your answer in simplest form.

2

(6)

.
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