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I (@) Simplify (37

(b) Simplify
B
53 + 642

giving your answer in the form a + bJc, where a, b and ¢ are integers and b # —1
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Question 1 continued
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2. Itis given that 1 ]
y =15x +108x2 + 4x2 x>0
Find, in simplest form,
d
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(¢) Find the value of o when x =9
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Question 2 continued

(Total 6 marks)
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3. The curve C has equation

and the line / has equation
2y—-3x-20=0

Use algebra to show that C and / do not intersect.
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Question 3 continued
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4. Asequence a,a,, a.,... is defined by

a =38

an+1 = 4(an - C) n >1

where ¢ is a constant.

(a) Find an expression for a, in terms of c.

Given that a, =28

4
(b) find the numerical value of z a.

i=1
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Question 4 continued

(Total 7 marks)
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5. Find the set of values of x for which

(a) 3—-2x < 6+ 4x

(b) 3x2+20x—7 < 0

(¢c) both 3-2x <6+4x and 3x2+20x—-7 <0
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Question 5 continued

(Total 7 marks)
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6. Given that y =4 when x = 1 and that
d_y =12x° + M

dx 3x! x# 0

find y in terms of x, giving each term in a simplified form.
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Question 6 continued

(Total 8 marks)
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7. The line [ passes through the points 4 (5, 8) and B(3, 11).
(a) Find an equation for / in the form ax + by + ¢ = 0, where a, b and c are integers.
(C))
(b) Find the length AB leaving your answer in surd form.
2
The point C has coordinates (¢, 8) and AC = CB.
(¢) Find the value of r.
3
(d) Find the area of triangle ABC.
2
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Question 7 continued

N
Leave
blank

P 55 7 5 1 A 01 6 2 8




Question 7 continued

(Total 11 marks)
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8. For 25 years, Chloe gave money to a charity.
She gave £80 in the first year, £100 in the second year, £120 in the third year and so on,
so that the amounts she gave each year form an arithmetic sequence.
(a) Find the amount of money that she gave to the charity in the 17th year.
2)
(b) Calculate the total amount that she gave over the 25 years.
2)
Jack also gave money to the same charity over the same 25 years.
He gave £16 in the first year and increased the amount he gave each year so that he gave
£(16 + d) in the second year, £(16 + 2d) in the third year and so on. The amounts he gave
each year form an arithmetic sequence with common difference £d.
The total amount that he gave over the 25 years was £4000
(¢) Calculate how much he gave to the charity in the 17th year.
(C))
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Question 8 continued
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Question 8 continued

(Total 9 marks)
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Figure 1
Figure 1 shows a sketch of part of the curve H with equation

12

y=—+5 x%0

X

(a) Find an equation for the normal to H at the point 4 (-2, —1), giving your answer in
the form ax + by + ¢ = 0, where a, b and ¢ are integers.
)
The points B and C also lie on the curve H.
The normal to H at the point B and the normal to H at the point C are each parallel to the
straight line with equation 4y =3x + 5
(b) Find the coordinates of the points B and C, given that the x coordinate of B is positive.
(6))
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Question 9 continued
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Question 9 continued

(Total 10 marks)
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10.

(1,4

=V

9 (3, 0)

Figure 2
Figure 2 shows a sketch of the curve with equation y = f(x) where
fx)=x3-x> xeR

The curve passes through the origin and touches the x-axis at the point (3, 0).
There is a maximum point at (1, 4) and a minimum point at (3, 0).

(a) On separate diagrams, sketch the curve with equation
0 y=fdx,
(i) y=f(x +2).

On each sketch indicate clearly the coordinates of

e any points where the curve crosses or touches the x-axis,
e the point where the curve crosses the y-axis,
e any maximum or minimum points.

(6)

The curve with equation y = f(x) + k, where £ is a non-zero constant, has a maximum point
at (a, 0).

(b) Write down the values of a and k.
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Question 10 continued
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Question 10 continued

(Total 8 marks)

N
Leave
blank

Q10

i

END

TOTAL FOR PAPER: 75 MARKS

P 55 7 5 1 A 0 2 8 2 8




