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Answer all questions in the spaces provided.

1 (a) (i) Find the constant term in the expansion of (x +2)(2x — 3)2

Circle your answer.

-18 18 25

1 (a) (i) Find the coefficient of x in the expansion of (x +2)(2x — 3)2

Circle your answer.

-15 -12 -10

1 (a) (iii) Find the coefficient of x> in the expansion of (x+2)(2x - 3)2

Circle your answer.

-23 -19 —4

[1 mark]
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[1 mark]

[1 mark]
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1 (b)  Sketch the graph of the curve y=(x+2)(2x— 3)2 on the axes below. box
Include the coordinates of any points where the curve cuts or touches the axes.
[3 marks]
y A
0 X
6

Turn over for the next question

Turn over »
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2 (a) Find the sum of the first 90 natural numbers. box
[2 marks]

Answer

2 (b) Peter saves money each week over a period of 65 weeks.
He starts saving in Week 1
In Week 12 he saves 25 dollars.
In Week 28 he saves 57 dollars.

Peter's weekly savings, in dollars, form an arithmetic sequence with first term a and
common difference d

2 (b) (i) Find the value of a and the value of d
[3 marks]
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2 (b) (ii) Find the total amount he saves over the complete 65-week period.

[2 marks]

Answer

Do not write
outside the
box

Turn over for the next question
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3 The points A(-1,—6), B(5,15) and C(17, 4) are the vertices of a triangle, as shown box
in the diagram.

The line / passes through A and B

y A
[
B (5, 15)
D
C(17,4)
0 x
A (-1,-6)
3 (a) Show that / has the equation
7x—2y=5

[2 marks]

0 6

1B/G/Jan21/MAO01



Do not write
tside th
3 (b) D is the point on [/ thatis nearestto C ox
Find the coordinates of D
[5 marks]
Answer
3 () Using the fact that the line segment AB has length 3@ find the area of
triangle ABC
[3 marks]
Answer 10

Turn over »
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4 (a) Describe fully the single transformation which maps the graph of

y= X2 +2
onto the graph of
y=x°>—-9x+5
[4 marks]
4 (b) It is given that
f(x) = 4x® +5x% + 32k> — 20k?
where k is a constant.
4 (b) (i) Find the remainder when f(x) is divided by (x—3k)
Give your answer in the form ak® +bk? where a and b are integers.
[2 marks]

Answer

1B/G/Jan21/MAO01
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4 (b) (ii) Use the Factor Theorem to show that (x+2k) is a factor of f(x)
[2 marks]

4 (c) The graph of y =f(x) is mapped onto the graph of y=g(x) by a stretch with
scale factor 3 in the x-direction.

4 (c) (i) Stateinterms of k a root of the equation g(x)=0
[1 mark]

Answer

4 (c) (ii) Find an expression for g(x) fully simplifying the coefficients.
[2 marks]

Do not write
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5 The equation of the curve C is box

y=ax? —bx+5
where a and b are constants.

The curve C and thelines x=2 and x=3 are shown in the diagram.

Y4 x=2 X

= —3 c
\\_/
0 §

5 (a) The gradient of C at the pointwhere x=2 is 16

Show that 4a—-b=16
[2 marks]

5 (b) The area of the shaded region is 23 units squared.

Show that 38a —15b =108
[4 marks]

170
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5 (c) Find the value of a and the value of b
[1 mark]
a= b=
5 (d) Using your values of a and b, find the values of d for which the line y=x+d
does not intersect or touch the curve C
[4 marks]
Answer 11

Turn over »
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8
6 (a) The first five terms, in ascending powers of x, of the binomial expansion of (2 +%xj are

256 +px+qx2 +rx3 +3?5x4

where p, g and r are constants.

Find the values of p, ¢ and r
[4 marks]
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Do not write
6 (b) (i) Hence show that the first two non-zero terms, in ascending powers of x, of Ourst';gime
8 8
(z+1xj _[2_1x]
4 4
are 512x+56x°
[3 marks]
6 (b) (ii) Using the result in part (b)(i) find an approximation to the value of 2.1°-1.9°
Give your answer to two decimal places.
[2 marks]
Answer 9

Turn over »
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7 (a)

The diagram shows an open-topped tank in the shape of a cuboid.

The sum of the internal surface areas of the base and the four vertical walls of the

tank is 75 m?

The base of the tank has width x metres and length 4x metres.

4x

Show that the volume ¥'m?® of the tank is given by

V=30x_ Sy
5

[4 marks]

1 4
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7 (b) (i) Find the maximum value of V'
[4 marks]
Answer
. A : :
7 (b) (ii) Prove, using el that your value of V' is a maximum.
[2 marks]
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Given that & is a constant such that & >4 show that
16k 1
Jx +—] dx
j 64 [ 6v/x

\/E(ak+b)—c

can be written in the form

where a, b and ¢ are constants to be found.

[8 marks]
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9 A geometric series has first term a common ratio » and nth term u, box
ltis given that 4 =—6 and Uz tus =20
9 (a) Showthat 3r*+10r+3=0
[3 marks]
T
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Do not write
. . outside the
9 (b) The sum to infinity of the series can be calculated. box
Show that if k is a positive integer then for all values of &
o k=1 m—k
-1) P
n=k
where p and m are constants to be found.
[5 marks]
8
END OF QUESTIONS
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There are no questions printed on this page
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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