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Answer all questions in the spaces provided.

1 The nth term of a sequence is u,, where
Upyq = Uy — 9

The fifth term U, = 130

1 (a) (i) Find the value of u,

Circle your answer.

[1 mark]
148 157 166 175
1 (a) (ii) Find the value of n for which u, =76
Circle your answer.
[1 mark]
10 11 12 13
i
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box



Do not write
outside the
1 (b) The nth term of the sequence can be written in the form box
U, =p—qn
where p and ¢ are integers.
Find the value of p and the value of ¢
[2 marks]
pP= q=
1 (c) State the mathematical name given to this type of sequence.
[1 mark]
5
Turn over for the next question

Turn over »
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2 (a)

2 (b)

Expand

=N
w

N[=

5 3 _
(3x2 + xz)(5x2 —4x

Simplify your answer.

[2 marks]

Answer

By first rationalising the denominator, show that

—QM+2\/§=m— n
J10 +4/3 v

where m and n are integers.

[4 marks]
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Turn over for the next question
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3 It is given that box

f(x)=x3—4x2—3x+18

3 (a) Use the Factor Theorem to show that (x—3) is a factor of f(x)
[2 marks]

3 (b) By first writing f(x) as the product of (x—3) and a three-term quadratic factor,
express f(x) inthe form

(x+a)(x+b)

where a and b are constants.
[3 marks]

Answer
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Do not write
outside the
3 (c) The graph of y=f(x) is mapped onto the graph of y =f(—x) box
Sketch the graph of the curve y =f(—x) on the axes in Figure 1
Show on your graph the coordinates of any points where the curve cuts or touches
the axes.
[3 marks]
Figure 1
y A
0 x
8

Turn over for the next question

Turn over »
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4 The first three terms of an arithmetic series are
(+6, *—-41-12 and 4r2-25t-70

where ¢ is a constant.

4 (a) Show that the possible values of ¢ satisfy

t?-8t-20=0
[2 marks]
4 (b) You are given that every term in the series is positive.
4 (b) (i) The kth term is equal to three times the 8th term.
Find the value of &
[5 marks]

0 8
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4 (b) (ii)) The sum of the first n termsis S,

Show that the value of S,, is a square number for all values of n

[3 marks]

Do not write
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box

09

Turn over »

1B/M/Jun26/MA01



10

Do not write
outside the

5 The diagram in Figure 2 shows the frame for a water tank in the shape of a cuboid. box
The frame of the water tank consists of twelve metal rods.

Figure 2

X

The base of the frame has length x metres and width w metres.
The height of the frame is x — 1 metres.

The total length of the rods used to make the frame is 24 metres.

5 (a) When completely full, the tank holds ¥ m3 of water.

Show that

V=-2x3+9x%—7x
[3 marks]

170
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Do not write
outside the
5 (b) (i) Find the maximum value of V box
Give your answer to two decimal places.
[5 marks]
Answer
N d?v : :
5 (b) (ii) Use — to show that your value of V' is a maximum.
dx
[2 marks]
10

Turn over »
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6 A square has vertices at the points A, B, C and D box
The vertices at A and C are at opposite ends of a diagonal of the square.

The coordinates of A are (13, 5) and the coordinates of C are (3,-9)

6 (a) Find the equation of the line which passes through the vertices at B and D

Give your answer in the form px+gy+r =0 where p, g and r are integers.
[5 marks]

Answer

12
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6 (b)

Without finding the coordinates of the points B and D, find the area of the square.

[4 marks]

Answer

Do not write
outside the
box

Turn over for the next question
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7 A student uses the trapezium rule with six ordinates (five strips) to find an estimate for

the value of

[2(x) dx

where f(x)=(2x-3)"(2*7°)+0.5

7 (a) (i) The student starts their calculation by producing a table of values.

Complete their table in Figure 3, giving your values to four decimal places.

Figure 3

[2 marks]

0.4

0.8

1.2

1.6

f(x) 1.625

1.5534

0.7375

25

7 (a) (ii) Hence use the trapezium rule with six ordinates (five strips) to find an estimate for the
2
value of jof(x) dx

Give your answer to three decimal places.

[3 marks]

Answer

1 4
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7 (b)

Figure 4 shows part of the curve with equation y =f(x)

Figure 4
yl\
I
|
I
- l
~. I
N |
N/
N_/
0 1 2 x

The student claims that using the trapezium rule with six ordinates (five strips) would lead

2
to an overestimate for the actual value of .[o f (x) dx

Draw the five trapezia on Figure 4 and explain why the student’s claim is correct.
[2 marks]
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8 (a)

A curve G has equation

y=ﬂ+4\/;—5
x2

The point Q(9,8) lieson G

The line L isthetangentto G at Q

Show that L has equation

=—x+4

[5 marks]

16
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8 (b)

A curve H has equation

23

?X—SO

Find the values of x for which H lies on or above L

[4 marks]

Answer

Do not write
outside the
box
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9

9 (a)

Figure 5 shows the curves C and D, theline x =4 and the finite shaded region R

Figure 5
VA
c x=4
D R
P(9, 8)

4

o} \ X

21
Curve C has equation y=24x 2

1 3
Curve D has equation y =9x2 +x—x2 -1

Curves C and D intersect at the point P(9, 8)

The finite shaded region R is bounded by C, D and theline x=4

9 1

It is given that J 24x 2 dx=48 where k is a constant.
k

Show that k=4
[2 marks]

18
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1 § box
9 (b) Find J[gxz +x—x2— 1J dx
[2 marks]
Answer
9 (c) Use part (a) and part (b) to find the area of R
[3 marks]
Answer
9 (d) The curve D is mapped onto a curve E by the translation {g}
Use your answer to part (c) to find the area of the finite region bounded by C, E and
thelines x=4 and x=9
[2 marks]
Answer 9

Turn over »
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10 A geometric series with common ratio r is such that the sum of the first two terms
is 200 and the sum of the first four terms is 272
3
10 (a) Show that rzig
[4 marks]
i
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Do not write
3 outstl)'zi the
10 (b) In the case when r = = find the sum to infinity of the series.
[3 marks]
Answer 7
END OF QUESTIONS
Han
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There are no questions printed on this page
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