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1. Find

giving each term in simplest form.
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2. (i) Given that m = 2", express each of the following in simplest form in terms of m.

(a) 2n+3
ey
(b) 16
(2)
(i1) In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Solve the equation
x3-3=x+.3
giving your answer in the form p + ¢ V3 where p and g are integers.
3
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Question 2 continued
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Figure 1

Figure 1 shows a sketch of the curve with equation y = f(x).

The curve passes through the points (-1, 0) and (0, 2) and touches the x-axis at the
point (3, 0).

On separate diagrams, sketch the curve with equation

(a) y="f(x+3)
(&)

(b) y=1(=3x)
(&)

On each diagram, show clearly the coordinates of all the points where the curve cuts or
touches the coordinate axes.
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Question 3 continued
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4. The curve C, has equation

y=x"+kx-9
and the curve C, has equation
y=-3x"-5x+k

where £ is a constant.
Given that C| and C, meet at a single point P

(a) show that

K4 26k+169=0

(b) Hence find the coordinates of P

(&)
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Question 4 continued
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Diagram NOT
accurately drawn

Figure 2

Figure 2 shows the plan view of a garden.

The shape of the garden ABCDEA consists of a triangle ABE and a right-angled triangle
BCD joined to a sector BDE of a circle with radius 6 m and centre B.

The points 4, B and C lie on a straight line with AB = 10.8m

T
Angle BCD = 5 radians, angle EBD = 1.3 radians and AE = 12.2m

(a) Find the area of the sector BDE, giving your answer in m’

(2)

(b) Find the size of angle ABE, giving your answer in radians to 2 decimal places.
2

(c) Find the area of the garden, giving your answer in m’ to 3 significant figures.
3
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 7 marks)
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Figure 3

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
Figure 3 shows
 the line / with equation y — 5x =75
« the curve C with equation y =2x" +x — 21
The line / intersects the curve C at the points P and Q, as shown in Figure 3.

(a) Find, using algebra, the coordinates of P and the coordinates of Q.

(C))
The region R, shown shaded in Figure 3, is bounded by C, / and the x-axis.

(b) Use inequalities to define the region R.
3)

14

RO arom
p 7 5 7 0 7 A 0 1 4 3 2

YIHV SIHL NI LM LON Od V3HVY SIHLNIILIHM 1ON Od

Y3dY SIHLNEILIIM LON Od



4 )

50
55
XS
oot

Rotetotototots

Question 6 continued

%

$9.9.9.9,
$920,0.0.0.9
SIS
3
55
X
o20%!

§$ QX
XXX X
SR

X
3

X IR
RRRXRRILLLLLL
bototetotototoseseses
e asatetetetetele!
RS
oé&ﬁ&%@?’?
Retetototototototok

%%
o9 %
0% %
fﬁ%

o%%

%

K

ot

Q0

3

¢w4%
-

o

&

35
RIS
3RS
%oéﬁ%
"’

o96%%

=
RIS
A

20K

A7
SR IIIRKK
ZRLRRLRE

X

AN
%% s
<y

-
¢
0%
%’

b0 5 %
R g XX
R
X S
SRS
S S
SONZS
9% % %0t
SN
S04
Pod o YOS
bo%e 2% 9%
ererered
SRBTXRS
SRRRLS
RIRRRL
RKRKEKL
SRRRRKS
K
KRRERK
R85
RIRRRL
500RRKS
REXRRS

XX
<
RS

BB
SRS
3&“””%

%% %
SRR

15
acom MR O T Turm over »
p 7 5 7 0 7 A 0O 1 5 3 2



7

Question 6 continued
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( )
7. The curve C has equation y = f(x) where
f(x) =2x> — kx* + 14x + 24
and k is a constant.
(a) Find, in simplest form,
@ f'(x)
(i) £"(x)
3)
The curve with equation y = f'(x) intersects the curve with equation y = f"'(x) at the
points 4 and B.
Given that the x coordinate of 4 is 5
(b) find the value of .
(2)
(c) Hence find the coordinates of B.
3)
. J
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(Total for Question 7 is 8 marks)
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e N S8
8. The curve C, has equation >\
y:X(4—x2) \
(a) Sketch the graph of C, showing the coordinates of any points of intersection with SO
. 1 "'4
the coordinate axes. --:E;x
3) =
. A . .':;j\
The curve C, has equation y = — where 4 is a constant. %
X S5
,-’-/{\
(b) Show that the x coordinates of the points of intersection of C, and C, satisfy é
the equation e
-_g.\
x'—d4x*+A4=0 2
1)
(c) Hence find the range of possible values of 4 for which C, meets C, at
4 distinct points.
3
- J &5
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(Total for Question 8 is 7 marks)
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r

9. Given that

» the point 4 has coordinates (4, 2)
» the point B has coordinates (15, 7)
* the line /, passes through 4 and B

(a) find an equation for /, giving your answer in the form px + gy +r =10
where p, ¢ and r are integers to be found.

3)
The line [, passes through A4 and is parallel to the x-axis.
The point C lies on /, so that the length of BC is 55
(b) Find both possible pairs of coordinates of the point C.

“)
(c) Hence find the minimum possible area of triangle 4ABC.

(2)

22
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 9 marks)
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10. The curve C has equation y = f(x) where x > 0

Given that
(2x - l)(3x + 2)
2Jx

* the point P(4, 12) lies on C

o f'(x)=6x—

(a) find the equation of the normal to C at P, giving your answer in the form y =mx + ¢
where m and c are integers to be found,

(b) find f(x), giving each term in simplest form.

(C))

()

.
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 10 marks)

BLEm

VR0 OO O 0 W N
Turn over »
P 7 5 7 0 7 A 0 2 9 3 2 urnove



11. VA

=V

Figure 4

Figure 4 shows a sketch of part of the curve C, with equation
y=12sinx

where x is measured in radians.

The point P shown in Figure 4 is a maximum point on C|

(a) Find the coordinates of P.

The curve C, has equation

y=12sinx +k
where £ is a constant.
Given that the maximum value of y on C, is 3

(b) find the coordinates of the minimum point on C, which has the smallest
positive x coordinate.

The curve C, has equation
y=12sin(x + B)

where B is a positive constant.

Given that (%, Aj, where 4 is a constant, is the minimum point on C, which has the
smallest positive x coordinate,
(c) find

(1) the value of 4,

(i1) the smallest possible value of B.
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Question 11 continued

(Total for Question 11 is 6 marks)

TOTAL FOR PAPER IS 75 MARKS
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