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1. Find

3x+g dx

giving the answer in simplest form.
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(Total for Question 1 is 5 marks)
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2. The line /; has equation y =10 — 3x
The line /,
» is perpendicular to /;
* intersects /; at the point P with x coordinate 4

(a) Find an equation for /, writing the answer in the form ax + by + ¢ = 0, where a, b
and c are integers.

Given that
* line /, cuts the y-axis at the point M
* line /, cuts the y-axis at the point N

(b) find the area of triangle MPN, making your method clear.
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Question 2 continued
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3. A triangular plot of land, 4BC, has area 60 m*
Given
e AB=15m
e« AC=10m
e angle BAC = 6°
(a) show that sinf° = %
(1)
Given also that 6° is the largest angle in the triangle,

(b) find the length of the side BC, in metres, to 3 significant figures,
3)

(c) find the size of the smallest angle in the triangle, in degrees, to one decimal place.
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(Total for Question 3 is 6 marks)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

f(x) = x* — 2x*\/x + 14 x>0
(a) Solve the equation
f'x)=0
(5)
(b) (i) Show that the equation
f'(x) = 66
can be written as
1
4x —5x* -44 =0
(i1) Hence, using algebra, show that x = 16 is the only solution of the equation
f'(x) = 66
(3)
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Question 4 continued
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MIONOQ

4 R
5. The curve C has equation
y=-2x"+12x+7

(a) Write —2x” +12x + 7 in the form a(x + b)2 + ¢, where a, b and c are constants.
3)

The point P is the maximum point on C.

(b) Find the coordinates of P.
(2)

VA ;
P
C
0 x
Figure 1

Figure 1 shows a sketch of the curve C and a line /.

The line / passes through the point P and the origin O.

The region R, shown shaded in Figure 1, is bounded by C, / and the y-axis.

(c) Use inequalities to define R.
(2)
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Figure 2
Figure 2 shows a sketch of the curve C with equation y = f(x).
The curve C
» touches the x-axis at —%
* cuts the x-axis at 4
* cuts the y-axis at —12
Given that f(x) is a cubic function,

(a) find f(x). You may leave the answer in a factorised form.

The line with equation y = 2x —12 cuts C at (0, -12) and at two further points, P and Q.

(b) Use algebra to find the exact x coordinates of P and Q.
Give each answer in simplest form.

(Solutions relying entirely on calculator technology are not acceptable.)
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Question 6 continued
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A
rcm
o ‘ Diagram NOT
accurately drawn
rcm
B
Figure 3

Figure 3 shows a sector AOB of a circle, centre O.
The radius OA of the sector is » cm and angle AOB is 0 radians.
Given that

+ the area of sector 40B is 1cm’

* the perimeter of sector AOB is 8 cm

(a) write down two different equations involving » and 6.

(2)
Given that » > 2
(b) solve the two simultaneous equations in part (a) to find the exact value of » and the
exact value of 6.
Write each answer in the form a + by/c where a, b and c are integers.
(Solutions relying on calculator technology are not acceptable.)
(3)
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r

8. Acurve C has equation y = f(x), x > 0

The point P with x coordinate % lies on C.
Given that
5vVx -4
e f'x)=10+———
(x) 5
+ the tangent to C at P has equation y = kx + 2, where £ is a constant

(a) (1) find the value of &

(i1) find the equation of the normal to C at P.
Give the answer in the form y = mx + ¢, where m and ¢ are constants.

(b) Find f(x).
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Question 8 continued
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Figure 4
The curve C,; has equation y = sin(x + %]
Figure 4 shows a sketch of C, in the interval 0 < x< 27
The point P is a minimum turning point on C; and is shown in Figure 4.

(a) State the x coordinate of P.

ey
(b) State the number of roots of the equation
. T (7
sin| x + — | = sin| —
[x+5)-(5)
in the interval 0 < x < 1017, giving a reason for your answer. 3%
The curve C, has equation y = -5 sin(x + %)
The point Q is the minimum turning point on C, in the interval 0 <x < 27
(c) State the coordinates of Q.
(2)

SRR

SRR

| vauvskiNiELsmMiONOG

NN 0 DO O o
P 8 4 5 2 4 A 0 2 4 2 8



2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 cocoocec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRREKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
SRS

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 9 continued

(Total for Question 9 is 5 marks)
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10. The curve C has equation

x # 2k

where £ is a positive constant.

(a) Sketch a graph of C.
Show on your sketch the coordinates of the point where C crosses a coordinate axis.

3)
The line / has equation x + y =12
Given that / is a tangent to C,
(b) show that
k* =15k +36 =0
C))
The line / meets C at a point P.
Given that P lies below the x-axis,
(c) find the coordinates of P.
(Solutions relying entirely on calculator technology are not acceptable.)
“)
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Question 10 continued

(Total for Question 10 is 11 marks)

TOTAL FOR PAPER IS 75 MARKS
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