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Answer all questions in the spaces provided.

1 The equation
1
5 1
5 1 )2
=|4x® —x2 |+| —
4 ( j (4x]

y=ax? —bx?

can be written in the form

where a, b, p and g are positive constants.

1 (a) (i) Find the value of p.

Circle your answer.

[1 mark]
1 3 ° 4
2 2
1 (a) (ii) Find the value of g.
Circle your answer.
[1 mark]

02
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Do not write

d outside the
b
1 (b)  Find Ey ox
Fully simplify the coefficient of each term.
[2 marks]
dy _ —
I 4

Turn over for the next question

Turn over »
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Do not write
outside the
box

2 Let f(x) = x? +bx+c where b and c are real numbers.

It is given that:

e the line x =35 is the line of symmetry of the curve with equation y = f(x)

e the discriminant of f(x) is zero.

2 (a) Find the value of b and the value of c.
[2 marks]
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2 (b)

On the axes below, sketch the curve with equation y =f(x).

Show the coordinates of the vertex and the y-intercept on the graph.

yll

Turn over for the next question

=Y

[3 marks]

Do not write
outside the
box
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3 The lines Ly and Lo are shown in the diagram. box
L1 cuts the y-axis at the point B.
Lo cuts the x-axis at the point C.

5 VA L,

3 (a) L1 has the equation
2y—-3x=6

3 (a) (i) Find the gradient of L4
[2 marks]

Answer

3 (a) (ii) Find the y-coordinate of B.
[1 mark]

Answer

0 6
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Do nqt write
3 (b) AB and AC are two sides of a rectangle. ot
Lo has the equation
=mx +2
4 3
3 (b) (i) State the value of m.
[1 mark]
m =
3 (b) (ii)) Show that the x-coordinate of C is 11
[1 mark]
3 (c) The point D is the mid-point of BC.
Find an equation of the line which passes through D and is parallel to L4
[3 marks]
Answer 8

Turn over »
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4 (a)

The expression (2-x)" can be written in the form 16 —32x + ax? — bx® + x*

where a and b are positive integers.

Show that ¢ = 24 and find the value of /.

[3 marks]

0 8
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4 (b) Using the expansion in part (a), show that the value of (Z—L

written in the form

P—‘I‘/E

r

NG

where p, ¢ and r are integers.

4
j can be

[4 marks]

Do not write
outside the
box
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5 The equation of a curve C is given by
-1)(x-14
SN
X
5 (a) Find an equation of the tangent to C at the point where x =2
[7 marks]
Answer
I

Do not write
outside the
box



11

Do not write

5 (b) P is the point on C where x=-4 Omstigime
Explain whether y is increasing or decreasing at P.
[2 marks]
9

Turn over for the next question

Turn over »
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Do not write
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6 Grady sells boxes of chocolates. box

In the first month, Month 1, he sells 36 boxes.

Each month after Month 1, he sells 22 more boxes than he sold the previous month.

6 (a) (i) The number of boxes he sells each month forms a sequence.

State, with a reason, whether this is an arithmetic sequence or a geometric sequence.
[2 marks]

6 (a) (ii) Find an expression in terms of n for the number of boxes he sells in Month 7.
[2 marks]

Answer

12

1B/G/Jan20/MA01



13

6 (b)

Grady makes £12 profit on each box of chocolates he sells.

Over the first N months, he makes a total profit of exactly £90 000

By forming and solving a quadratic equation, find the value of N.

[5 marks]

Do not write
outside the
box

13

Turn over »
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7 The gradient at any point (x, ) of a curve is given by box

d_y =3x2+ax-36
dx
where a is a constant.

The curve passes through the points (1, -7) and (3, -5)

7 (a) Find the equation of the curve.
[7 marks]

1 4
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Do not write
dz outsl;'zithe
7 (b) (i) Find dxf
[1 mark]
d’y _
FE
7 (b) (ii) The curve has a minimum point P.
Find the x-coordinate of P.
[3 marks]
y= 1

Turn over »
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e
8 A geometric series has first term a, common ratio » and nth term u,, box
The sum to infinity of the series is 425
The sum of the first two terms is 408
The series only contains positive terms.
. 1
8 (a) (i) Show that r:E
[4 marks]
8 (a) (ii) Find the value of a.
[2 marks]
a =
T



8 (b)

Show that
k1 1 k=1
Zun = p(_]
n=k q

where p and g are positive integers.

[4 marks]

Do not write
outside the
box
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9

9 (a)

The equation of the curve C1is

C1and the lines x =1 and x =8 are shown in the diagram below.

1
Find (x?’

ya x=1 x=8
0 x
\C1
2
—4} -11| dx

[3 marks]

Answer

18
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9 (b) Find the area of the shaded region bounded by the curve C1,the lines x=1, x=8 and

the x-axis.
[3 marks]

Answer

0
9 (c) The translation [ 2} maps the curve C1onto the curve Co

9 (c) (i) Using your answer to part (b), find the area of the region bounded by the curve Cs,the

lines x =1, x =8 and the x-axis.
[2 marks]

Answer

9 (c) (ii) Find the equation of Co
[1 mark]

Answer

Do not write
outside the
box

Turn over »
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10

10 (a)

A curve has the equation

y=2x*+4(p+3)x+12p+q+12
where p and g are constants.

The curve crosses the x-axis at two distinct points.

Show that
2p°>—q+6>0

[3 marks]

2 0
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10 (b)

The curve passes through the point (0, 32).

Find the possible values of p.

[5 marks]

END OF QUESTIONS

Answer

Do not write
outside the
box
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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There are no questions printed on this page box
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