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AQA AS-Level Maths 2022 Paper 1

Do nut 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: / 80

https://www.buymeacoffee.com/DrBennison
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1
1 Find the area between the curve Y, = —(x +4)(x = 3)(x +2) and the

X—axis.

40 —343 343

— — 2

16 16 G

[1 mark]

2 WhICh of the following is a counter example the statement
“0> +3x—5is always prime”

3 Write as a single logarithm the following
1010g,(x) + 2logy(yz%) — 5log,(xz)

[3 marks]
[0 tog, & +2Loy (42" - S Ly, (s2) ‘
%1(‘)6’?) v Z %(70_2‘?) =S (()7’)— (*“z)

VN @%j



Page 3 of 17

a)  Using the factor theorem, show that (x + 4) is a factor of the
polynomial p(x) = 3x> + 14x% + 9x + 4.

P(’ ‘f) :&
G by e jotor floﬂ% (ete) nees

[2 marks]

b)  Fully factorise p(x) = 3x3 + 14x% + 9x + 4.

[1 mark]
74
/0(&) ‘:G(, +[{j<3_,; 1—2:6"'9
c) Hence, prove that p(x) has only one real root.
: i [3 marks]
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Sketch on the axes below y = cos(x) and y = cos(3x) for

—360° < x < 360°
[3 marks]
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Consider the circle, C, given by

C:x2+y2+6x+4y—12=0

a)  Find the centre of C.

Qe <ly~2)=2S

gkt (505

[1 mark]

b)  Find the radius of C.

[1 mark]
/’?‘;{,LM g

¢) Theliney=mx+6isa tangent to the circle C. Find the value
of m.

[4 marks]

M :-’_?_
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d) Hence, find the area bounded by the tangent and the x— and y—
axes.

Krea = .2—[1’

[3 marks]

Nz
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7 a) Find the binomial expansion of 2+ 3x)*
[4 marks]

L~ ‘ ,
(:ng'c) :/év?é)c fZlé,C T”Uéﬁgrd?/x:éa

J b) The coefficient of the x? term in the expansion of (2 + 3x)* is the
same as that of the x term in the expansion of (2 + ax)®. Find a.

[2 marks]

2 /& = Gé)Zf@
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8  Solve, in the interval 0° < x < 360,
10 sin?(x) + 2 cos?(x) + 10 sin(x) —5=0
[6 marks]

oo A9 e
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9 Thecurvey = x> + px? — 5x + 7 has a stationary point at x = 5.
Find the value of p and classify the stationary point.

p<7

SN

[5 marks]

.
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10  Consider the function f(x) = X2 (x2 + 3) — 4x.

Find the vertical distance between the points where the tangent and
normal to f(x) at x = 1 intersects the y—axis.

4 j;[él}a—[(z/v’\faqe&% [10 marks]
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Section B

The velocity time graph below shows the velocity of a particle against
time.

The total distance travelled is

Om —25m f65\ 25m
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12 A mass of 2 kg is acted on by a force F = 5i + 12

a) Find the acceleration as a vector
[2 marks]

=S e bi

—t

=7 L —_—
b) Find the magnitude of the acceleration.
[2 marks]

c) Find the direction of the acceleration relative to unit vector i

[3 marks]
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d) Compare the acceleration of this particle to one with acceleration
—10i — 24j ms2

()

So £ (L,(/Co/lml:‘:{/‘/) o< /)W/ 1570/4 e

[1 mark]

178
J
13 Three forces, F, = 2i + 4j, F, = ai + 7j and F; = — 8i + bj.
Given that resultant is R = 6i + 5j, find a and b.
[3 marks]
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14 A particle is projected vertically upwards with initial speed 10 ms-1.
Find how long the particle is above a height of 3 m.

For this question use the acceleration due to gravity to be 10 ms-2.

T & [3 marks]
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15 A particle of mass (3 + m) kg is connected by a light inextensible
string to another particle of mass 5 kg.

The string is then placed over a smooth pulley and the system is held
at rest.

a)  Show that, when released, the acceleration felt by the particles
2+ m)g

has magnitude a = :
8+m

[3 marks]

ﬁ <.’L ﬂ*”\) :JLCX*-"’))
=8 A - Q‘w‘)j

b) How have you used §1e fact that the pulley is smooth in your
working above?

TAQ @\7% Lo 3o 7 ‘%Z/“"{’@ [1 mark]
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16 A particle is moving in a horizontal straight line from A to B. It takes 6
seconds to move the 30 m from A to B. At B the velocity of the particle
is 2 ms-1.

a)  Find the velocity of the particle at A.
[3 marks]

= Jd

PO
W)y
N

b) Find the acceleration experienced by the particles as it moves

from A to B.
[3 marks]
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17 A block of mass 3 kg is moving with velocity v(¢) = 2e¥ +t.

a) Find the acceleration when t = 2 s.

[2 marks]
Gt = dAg
g
€
= be
/Ao 6:]~

= égé-t—( /h/}—L

b) What is the force experienced by the particle at this instant?

[2 marks]
ﬁ =S

= Ix (6264» 1)
= /dpe_ér-')’ /‘/



