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1. (a) Solve, using algebra,

6x° +5x*—6x=0

(&)

(b) Hence solve, for 0 < 0 < «,

6sin’ 0 + 5sin’f — 6sinf =0

giving your answers, as appropriate, to 3 significant figures.
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Question 1 continued
Q1
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2. Find

4
15x* + — — 4 | dx x>0
3x3

writing each term in simplest form.

(C))

(0.0 ==
s
S
SRRRK

SPPES
SETLS

P 6 5 7 5 5 A 0 4 4 8



<
w
e
<
n
T
=
‘ud
E
o
=
=
Q
=z
°
a

http://briti maudmtroom.wordprelxm )
blank
Question 2 continued
Q2
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3. A sequence is defined by
u =
u, =ku +2
where £ is a non-zero constant.
(a) Find u, and u, in terms of &, simplifying your answers as appropriate.
3
Given that u, =2
3
(b) find the value of D u,
n=1
3)
J
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Question 3 continued
Q3
(Total 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.

(1) Given

find y in terms of x, giving your answer in simplest form.

(C))

I
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(i1) Solve the equation

x\3 =42 +x

writing your answer in the form axb + c\Jd where a, b, ¢ and d are integers to
be found.
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Question 4 continued
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0 4 a X
Figure 1
Figure 1 shows a sketch of the curve with equation
1 >0
=—-= X
e
The region R, shown shaded in Figure 1, is bounded by the curve, the line with equation
x =4, the x-axis and the line with equation x = a, where a is a constant greater than 4
Given that the area of R is 9
(a) find, in simplest form, the numerical value of
Yol 4
(1) ——dx
o 4 3x
Yol 4
(i1) —=dx
J] \/;
)
(b) find the exact value of a.
(C))
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Question 5 continued
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6. A curve has equation

y=x(x+3)x-2)

d
(a) Find, in simplest form, d_y
X

(b) Hence find the range of values for x such that

A

>2
dx

(&)

(C))
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Question 6 continued

DO NOT WRITE IN THIS AREA
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7. (i) Solve

1!
3x[2] =13
2

giving your answer to 3 decimal places.

(&)

(i) Find the exact value of x for which

log, 2x + 2log, x =8

(&)
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Question 7 continued

DO NOT WRITE IN THIS AREA

e

< XXX
4(‘»’02
€

i

»
AL
XK

[
238

= INCTE
N

6%
1)
3

%
oot

28
'E

(X0

s
xl
0K

S0 000,08
st

o
‘)V [
e

RRRRERRS
3’{&}&6,}% ‘
SR

RR88
o

3;
8%

020%0
KR
B

oéo

oo

Q7
(Total 6 marks) —]

17

R AR T T Turm over »
P 6 5 7 5 5 A 0 1 7 4 8



http://briti shstudmtroom.wordpre;smf
blank
8. In a parallelogram ABCD,
® side 4B has length 8.6cm 5
® side BC has length 6¢cm o
e angle CAB is 23° %
post|
(a) Find possible sizes of angle ABC, giving each answer, in degrees, to one 5
decimal place. .
C)) 2
T
Given that angle ABC is obtuse, find o
>
(b) the length of diagonal AC, in cm, to 2 decimal places, E
(2)
(c) the area of the parallelogram ABCD, in cm’, to 3 significant figures.
(2)
J
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Question 8 continued
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9. A curve C has equation
y=—+ k
X
where £ is a positive constant.
(a) Sketch a graph of the curve C.
Show clearly the coordinates of the point where the curve crosses the x-axis and state
the equations of both asymptotes to the curve.
“)
The straight line / has equation y = 5 — 3x
Given that / and C do not meet,
(b) find the range of possible values for £.
)
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Question 9 continued
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10. (a) Use the binomial expansion to find the first four terms, in ascending powers of x, of
1Y 9
23] 2
(@)
post|
giving each term in simplest form. 5
) m
>
a IRY et
f)=13+—1|2—-=x where a is a constant &
x 3 e
>
r?il .
Given that the coefficient of x in the series expansion of f(x) is zero, >
(b) find the value of a, writing the answer as a fully simplified fraction.
3)
J
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Question 10 continued
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f(x) =13 +3x + (x + 2)(x + k)° where k is a constant
Given that (x + 3) is a factor of f(x),
(a) (i) show that a possible value of k is 5

(i1) find the other possible value of £.

(&)
Given that k=5
(b) (i) write f(x) as the product of two algebraic factors
(i1) show that the equation f(x) = 0 has only one real solution. ©
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Question 11 continued
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Figure 2

Figure 2 shows a sketch of the curve with equation y = tanx, 0 < x < 2z and the curve
with equation y = Scosx, 0 < x < 27

The curves meet at the points 4 and B shown in Figure 2.
(a) Show that the x coordinates of points 4 and B satisfy the equation

5sin’x + sinx —5=0

“)
(b) Hence find, to 2 decimal places, the x coordinate of 4 and the x coordinate of B.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
Q)]
(¢) Find the number of solutions of the equation
(1) tanx = Scosx in the interval 0 < x < 21x
(i1) tan2x = 5cos2x in the interval 0 < x < 207
Explain briefly the reason for your answer in each case.
Q)
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Question 12 continued
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Figure 3

Figure 3 shows the plan view of a design for the stage at a concert.
The shape of this design is a sector AOB of a circle with centre O.
The radius of the sector is #m and the angle 4OB is 6 radians.
Given that the sector has area 200 m’

(a) show that the perimeter of the sector, Pm, is given by

400
P=2r+ —
r
“)
(b) Using calculus, find the exact minimum possible value of P.
)

(c) Justify, by further use of calculus, that the value of P you have found in part (b) is
the minimum.

2)
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Question 13 continued
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14. (i) A car has five gears. Given that

e the maximum speed of the car in first gear is 22kmh™
e the maximum speed in each successive gear forms a geometric sequence
e the maximum speed of the car in fifth gear is 130kmh™

find the maximum speed of the car in second gear, giving your answer, in kmh™', to
one decimal place.

“)
(i1) The first two terms of an arithmetic sequence are 208 and 207.2
Given that § is the sum to » terms,
(a) find the maximum value of S
“)
(b) Hence or otherwise state the smallest value of N such that §,, < 0
¢y
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Question 14 continued
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Figure 4

Figure 4 shows a sketch of
e the circle C, with equation x* + (y — 3)* =26
e the circle C, with equation (x — 6)* + y* =17

The points S and Q are the centres of C, and C, respectively.

(a) Find the length SO, writing your answer as a fully simplified surd.

The circles meet at points P and R shown on Figure 4.
(b) Using algebra,
(1) show that the coordinates of the points P and R satisfy

y=2x—-06

(i1) find the coordinates of point P and the coordinates of point R.

(¢) Hence find the exact area of the kite SPOR.

(&)

(7

3)
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