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(a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

1
l—5x2 |x|<L
4 20

giving each coefficient in its simplest form.

By substituting x = ﬁ into the answer for (a),
(b) find an approximation for J5

. : a .
Give your answer in the form 3 where a and b are integers to be found.
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2.
C
B
D
A
Figure 1
Figure 1 shows a sketch of parallelogram ABCD.
— —>
Given that AB = 6i — 2j + 3k and BC =2i + 5j + 8k
(a) find the size of angle ABC, giving your answer in degrees, to 2 decimal places.
(&)
(b) Find the area of parallelogram ABCD, giving your answer to one decimal place.
2
4
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3. Prove by contradiction that there is no greatest odd integer.
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4. The curve C is defined by the parametric equations

= t>0
t 3+¢

(a) Show that the equation of C can be written in the form y = g(x) where g is the function

where a, b, ¢, d and k are integers to be found.

©)

(b) Hence, or otherwise, state the range of g.

()]
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In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Using the substitution # = 34+ +/2x — 1 find the exact value of

13
| e
1 3+2x -1

giving your answer in the form p + ¢In2, where p and ¢ are integers to be found.
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Question 5 continued
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6. A curve has equation

4y +3x=6ye™

d
(a) Find ay in terms of x and y.

The curve crosses the y-axis at the origin and at the point P.

(6

(b) Find the equation of the normal to the curve at P, writing your answer in the form

y =mx + ¢ where m and ¢ are constants to be found.

(C))
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Question 6 continued
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7.
VA
R
>
0 | x
Figure 2
(a) Find jez" sin x dx
)
Figure 2 shows a sketch of part of the curve with equation
y=e*sinx x>0
The finite region R is bounded by the curve and the x-axis and is shown shaded in Figure 2.
e+
(b) Show that the exact area of R is
(Solutions relying on calculator technology are not acceptable.)
(2)
J
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Question 7 continued
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Question 7 continued
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Question 7 continued
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8. With respect to a fixed origin O, the lines /| and /, are given by the equations

-1 2 2 4
L: r=| 5|+4i-1 Lt r=-2]+pul-3
4 5 -5 b

where 4 and y are scalar parameters and b is a constant.

Prove that for all values of b # 7, the lines / and [, are skew.

()
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Question 8 continued
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T

=V

0 V3
Figure 3
Figure 3 shows a sketch of part of the curve with parametric equations
X = tan® y = 2sin26 0>0

The finite region, shown shaded in Figure 3, is bounded by the curve, the x-axis and the
line with equation x = NE)

The region is rotated through 2z radians about the x-axis to form a solid of revolution.

(a) Show that the exact volume of this solid of revolution is given by

k
jo p(1 = cos26) d6
where p and k are constants to be found.
Q)
(b) Hence find, by algebraic integration, the exact volume of this solid of revolution.
3)
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Question 9 continued
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Question 9 continued

Leave
blank

22

P 6 7 7 5 4 A 0 2 2 2 8

<K
< EL LY
S pass
(0%~ v 0
S

p%S

XS
XX

<
QL
25
255
855
2R

¢
dastetatetets
1@ otels
7 NS
CRRRRS

QR
) %
R

00009
XX
L
.\
:‘ o

0>

205

21
A

o6

o

2%
S
<>
S
%%

o%
<L
MDA
QEKKL
10 %%
9

Botel 0,10
0 @90
PROse ~ K0

RS

%
5
<X
3RS
%5

50
QLK
3RS
X
QS

OO
ZRLRAR
o letoetere!
S tototede!
RRRRRK
KKK



Question 9 continued
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. (a) Write 7 51H 3 in partial fraction form.
(H —5)(H +3) 3)

The depth of water in a storage tank is being monitored.

The depth of water in the tank, A metres, is modelled by the differential equation

dH _ (H-5)(H +3)

dr 40

where 7 is the time, in days, from when monitoring began.
Given that the initial depth of water in the tank was 13 m,

(b) solve the differential equation to show that

5
o
2
=
2
=
=
-
6098
2
=
s
s
>
=)
T
s

10+ 3™

H
2 _ e—042t (7)

(c) Hence find the time taken for the depth of water in the tank to fall to 8 m.

(Solutions relying entirely on calculator technology are not acceptable.)

&)
According to the model, the depth of water in the tank will eventually fall to £ metres.

(d) State the value of the constant £.
(1

/v/ /v/ // // / / / / / <X <X Z\, Z\ <X <X <X XX >\ >\ ORXRIIRIKARIARIKARHARIRIRRIRARRAKK ORXXXX X X X
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Question 10 continued
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Question 10 continued

Leave
blank

26

P 6 7 7 5 4 A 0 2 6 2 8

<K
< EL LY
S pass
(0%~ v 0
S

p%S

XS
XX

<
QL
25
255
855
2R

¢
dastetatetets
1@ otels
7 NS
CRRRRS

QR
) %
R

00009
XX
L
.\
:‘ o

0>

205

21
A

o6

o

2%
S
<>
S
%%

o%
<L
MDA
QEKKL
10 %%
9

Botel 0,10
0 @90
PROse ~ K0

RS

%
5
<X
3RS
%5

50
QLK
3RS
X
QS

OO
ZRLRAR
o letoetere!
S tototede!
RRRRRK
KKK



Leave
blank

Question 10 continued
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Question 10 continued

(Total 14 marks)
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