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Answer ALL questions. Write your answers in the spaces provided.

o X
1. (a) Use the substitution ¢ = tan > to show that

1—1¢
1+¢

secx — tanx x#(2n+ 1)%, nez

&)

o X
(b) Use the substitution ¢ = tan 5 and the answer to part (a) to prove that

l_ﬂ = (secx — tanx)’ x#(2n+ 1)£’ nei
1+ sinx 2

&)

J
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Question 1 continued
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(Total for Question 1 is 6 marks)
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r

2. The value, V hundred pounds, of a particular stock # hours after the opening of trading on
a given day is modelled by the differential equation

v

a1 = ;E—t;—;i; 0<tr<8S5

A trader purchases £300 of the stock one hour after the opening of trading.

S — d - .
Use two iterations of the approximation formula ay = % to estimate, to the
0

nearest £, the value of the trader’s stock half an hour after it was purchased.

5
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Question 2 continued
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(Total for Question 2 is 6 marks)
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1
- <
x

3. Use algebra to find the set of values of x for which

X

x+2

(6)
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Question 3 continued

<
o2ols

XXX
S8
S

<

OO
Sotoetetetd
WR
W W DXL
IR

85

g 1 | ¥
CIRREIRRKL
CXEELRRLE,

%
Soleletee
S
XK

0%
<

SIS
QLRIEK

QLLIRLIERK

RIS
25

QRGIRRLEEIRR

R
Slododet
Sdododet
o2
SRR
Petete!

25K
X5
b9t
25
8%
%

&
s
o
5

X

00

K
R

S5

%
03&’
$96%%
S5S
05550
%5
Bote

LKL
RAHAKGS

&8
Qﬁ’
oo

48>
~ 4

cele
X505
9056%

‘K
o0
<
%%
&

PRI
LG IRRLEAL IR
%

R

2
f’

A
8

G
ot

Q>
S
A%

KK
020
<

£
ool

XK
QL

<
5

R
SRR
Q%%ﬁ&
Qi'
XK
LK

REERKLXRS

¢!

(Total for Question 3 is 6 marks)
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Figure 1

Figure 1 shows a sketch of a solid sculpture made of glass and concrete. The sculpture is
modelled as a parallelepiped.

The sculpture is made up of a concrete solid in the shape of a tetrahedron, shown shaded
in Figure 1, whose vertices are O(0, 0, 0), 4(2, 0, 0), B(0, 3, 1) and C(1, 1, 2), where the
units are in metres. The rest of the solid parallelepiped is made of glass which is glued to
the concrete tetrahedron.

(a) Find the surface area of the glued face of the tetrahedron.

C))

(b) Find the volume of glass contained in this parallelepiped.
(3)

(c) Give a reason why the volume of concrete predicted by this model may not be an
accurate value for the volume of concrete that was used to make the sculpture.

(1)

J
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Question 4 continued
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(Total for Question 4 is 10 marks)
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a4 Diagram not
drawn to scale

Q
BN 4

Figure 2

2
You may quote without proof that for the general parabola y* = 4ax, % =4

y

The parabola C has equation )* = 16x.

(a) Deduce that the point P(4p?, 8p) is a general point on C.

1)

The line / is the tangent to C at the point P.

(b) Show that an equation for / is

py =x+4p’
3)

The finite region R, shown shaded in Figure 2, is bounded by the line /, the x-axis and the
parabola C.

The line / intersects the directrix of C at the point B, where the y coordinate of B is ?0

Given that p > 0

(c) show that the area of R is 36

(8)

J
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Question 5 continued
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 12 marks)
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