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AQA A-Level Maths 2023 Paper 1A

Do not turn over the page until instructed to do so.

This assessment is out of 100 marks and you will be given 120 minutes.

When you are asked to by your teacher write your full name below

Name:

Total Marks: / 100

https://www.buymeacoffee.com/DrBennison
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2 What is the centre of the circle with equation
x> +8x+y*—4y—-16=07
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V2 +1
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3  The expansion of (5 + 4x)% converges for all x such that
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Prove that log, 3 is irrational.

[5 marks]
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T
6 a)  Sketch the graph of y = cos <x + 5) +4for0<x <2z

[3 marks]
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b) State the coordinates of the minimum point of

y = COs <x+-;£) + 4 in the domain 0 < x < 2.
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7  Solve the inequality |x + 6] < 4.
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8  Find the stationary point of the curve 2x%y + 6x = 10.

[6 marks]
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Consider the equation 2x> + 3x>+7 =0

a) Show that a solution to the equation above lies in the interval
[—3,—-2] .
[2 marks]
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b)  Explain why the iterative formula x,, ; = ———, withxy = 1
mHT 0x2 4 3x, 0
fails to find a root of 2x3 + 3x%2 + 7 = 0.
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—7x‘,’;‘
——— can be

c) Show that the iterative formula x,_ | = > 3
X, +

derived from 2x> +3x%2+ 7 = 0.
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d) Using the diagram below show that the iterative formula given in
(c) with initial value xy = — 2 will converge to a solution of
2x3 +3x*+7=0.
[2 marks]
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e) Using the iterative formula given in (c) find the solution to 3
decimal places and show that it is correct to 3dp.

[3 marks]
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10 The first three terms of a geometric sequence are given by
8x + 20 10x — 8 2x+5

a) Show that there are two possible values of x for this to form a
geometric sequence.

[4 marks]
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In the case where x is the integer solution found in (a) write down

b)
the first term and common ratio of the sequence.
[2 marks]
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c) Find the difference between the sum of the first 5 terms and the
sum to infinity of the sequence generated using the values found
in (b).
[4 marks]
‘ = ” 4
S = &(1r") S0 < 4
: (-7
[ = P
, =60
s b "Tl
.
— O —_—
S, é;LQ [/{j‘i”"/j"’\/“p' =850 - 3 il



Page 13 of 25

3 23

11 Thelinel;: y = Zx + 7 is tangent to the circle

Cl:(x—a)2+(y—1)2=25.

a) Giventhata > 0, find a.
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b)  Find the equation of the line [, which is tangent to the circle C; at

the point (6,4).
[4 marks]
Coddisd gror cenfre b (4 <) j,
-Sa m/xfb - H@ 44—“44 //j’ C/ y o i
Ll g 4 . C ) 7

/\/ //‘fvzﬁj

i pr
= el
3

/2.2, :@Vcﬂf%ﬁ‘ (& l) loet
J
5& QK/L ‘,MJILL};M o émt /Jé ;/
Yz e [)

5



12  Using the substitution x = sec(f) show that
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[10 marks]
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13 Letp(x) = 4x* + ax? + bx — 6

a) Given that (x + 2) and (x — 3) are factors of p(x) find a and b.

[4 marks]
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b)

Hence show that p(x) has a repeated root and find all solutions
of the equation p(x) = 0.

[4 marks]
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c) Sketch p(x) labelling all intersections of the graph with the axes.
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d) Using (c), or otherwise, show that the equation
4 sin*(@) + 19sin?(@) — 25 cos(@) 49 =0

has only two solutions in the range 0 < < 2.

[6 marks]
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14 a) Express in partial fractions
2x2+5x+3
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[3 marks]



b) Hence, find a series expansion fory =

Page 22 of 25
Tx+9

in
2x2+5x+3

increasing powers of x, up to the term involving X,
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c) John uses this series expansion to find an approximate value,

Iapprox of
I =

Jl Tx +9
X

0 2x>+5x+3

Find this approximate value to 4 decimal places.

[2 marks]
} -
| Jecl Jp v - 8, +22E Ll x
/‘—/ - I ;
40 e Jaed A 3 9 27
o
o I I
= 225 - Ve
S| e~k TAD il
[ "% Z]
s
=105



d)
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bo7x 49 1 a
By first showing that dx=—In| —
0 2 27

x24+5x+3 2

where a is an integer to be found, find the percentage error made
by John in his approximation.
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