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AQA Level 2 Further Maths 2023 Paper 1

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

This assessment is out of 80 marks and you will be given 90 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 Expand and fully simplify
(3x + 4)(2x — 1)(x + 3)

(3 et)(2x -0 (=)
= (3l (26 -5 +bs Y

= (2}; T Lr*) (f)"f‘z’f % ’3)
e Qe 4_—-@{]‘ A&

[3 marks]

1

= A r;'v ~ b

she = 23 4 e~

2 Circle the value of cos%(30°).

con (32) = /E [1 mark]
2

"
1 1
— 3 -
4 2
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V5
7-v/5

3 Rationalise and simplify fully

[3 marks]
bff; = ( (71"1,//)
-2
7—- \,//g- /J/ @1’1 C/
= 7\[5 + S
Lod =25 ~7Js=S
- 7j§ -5
kel
bp Ly
= (S - 7@)
L
4  Find d—yfory = 3x2 (x2 +2x + l)
dx X
[4 marks]

- oA s o (
= Dy (ﬂ *J\ﬁ*é

/3«( égé Tgf

S;j f}‘{j < /lﬁ-é +Zo<)3c)%f‘5
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5 Let f(x) be defined as follows.

fx)=x>+4x+4 —2<x<0
=44+x 0<x<l1
=6-—x 1<x<6

On the grid, draw y = f(x)

[4 marks]
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Circle centre (—3,2) passes through the point P(0,6).

a) Find the equation of the circle.

[2 marks]

(x *3)1 "'(’j . L) s
bh o [T =S
do G‘”’D b (»_‘z '})i: 25
b) Find the equation of the tangent to the circle at P.

Z(?/é C ée, Eho ()/J?rf’, 7—/\9—«/7

[4 marks]

& /Yi{/é@”]b C/ = __/j;

T
s ,/5;4-(7
9—/’

G on 2y ot - Ao \LZ%J
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c) The tangent crosses the x—axis at the point Q. Find the area of
the triangle OQ P, where O denotes the origin.

— ) [4 marks]
/WaﬁJ{\ Cro) ey s —COAL] LV/\QV) Y= ()/ 2
e +0 = H
x =&
I~
= Lxltr 6)
sy

(V

;\ Ll’- S ?; e (U\A\é’

6  Work out the distance between the points A(—4,6) and B(2,3).

— [2 marks]

|ABI - /6.1/):@6)
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7 The first four terms of a quadratic sequence are
1 10 23 40
Work out an expression for the nth term of the sequence.
[3 marks]
’ 1O 2.1 [ O
¥ 7 1 1)
(\/ L/
e Le
n |t » > 7
:;/ L o R HD
}
2n* |2 & o
5 &
§C7 A - | l Y
Covdr | 9 5 &
T3 +3 T2
be o A
//\{ A2 /7%2) /1 H} fonm ./9\ & ¥ ﬁé‘unf
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8  Expand (2 + 3x)*.
[4 marks]

<2\+7) C~)L{> = [ x 2 x@)‘) +~)<’L Gﬁ) [i‘
+ b @) (;f) sz(;)x(sf) R
0" AP

== /(1 ‘t*['ié:/) '*‘J\//')J(_,LT—)\I/ﬁ 9/_,2 "1—59/ ﬁ(-[}'

9 Under the transformation represented by the matrix <461 - i) which

of there following points is not invariant?

[1 mark]



10 Work out the value of b such that (x4)b = (x3)5,

b 5

& F =
Lp =

:7 //7 = /5

Z‘f“

3x2 =27 x*—6x+9
x+2  x24+5x+6

11 Simplify fully

2 <)LL’ /(7) _, L)C "5) CJC_«— g)

/————’

£on(err)(erd)

= 4 (I_- ,3)(}.@« ;) éc:« 7’) (+ ~3)

L o= - (L—%)ZJL-)”)

s Bl £ 1‘%3)1
ga =4
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[2 marks]

[4 marks]
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12 Letf(x) = 4x + 1 and g(x) = x2. Solve fg(x) = gf(x).
[4 marks]

s96) =5(y0) = 5(<)

= [{,.)5)7“1" !

G4be) = 3(5‘ L) - j(‘“‘""')
< (e
= /6J¢7‘1- Py + |

P {oze, \ \
< ? (\J,) = /&‘f (éj
"9 b— };’L-r \ s /L AC—LTf«L T/

3 = (]_Jc,vl‘-r'é)f'
= /,},—J(,(B'JCT’)')

5
/N(—Bu&?., [} 7l 2L & /2—
J



Page 11 of 18
4n?

13 The nth term of a sequence is given by —————.
3n2+3

a) One term of the sequence is 5— Work out the value of n.
[2 marks]
%
Lt-n 6L
—— - s
' <
% Fisged >

(PN
b
(H\
™~
‘1

! 3

b) Write down the limiting value of the sequence as n — 0.
[1 mark]

E;
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14 a) On the axes below sketch y = sin(x) for —360° < x < 360°

[2 marks]

| | i ; | |
j i | i i i
360 330 -300 270 240 210 -1 150 -120 90 60  -30 30 60 90 120 150 180 210 240 270 300 33 u/d
i i i { H i
t | ] | | ;
| ; i | | i
/ ! 0.5 } i
i 1 i + i
i

nott €0 Lol putely =Sovpy |

3
b) Solve sin(x) = ED for —360° < x < 360°
[4 marks]

(%N
AN}

) ( y;) -J

")

D x zama
N \l’-
60"

— g)éﬂ _[j;(_ -{‘ -.Z/é/f)

i o LR
) 4@, 60, |20
i i —h fo@/ ﬁﬂﬂ, 60, |
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15 Prove that

1 1 2
1+sin(x) 1—sin(x) cos2(x)

[4 marks]
Condidla o (1
N b _ )+ [v5er (9
[+n() | -5 (9 [ ro(2)
- 2

‘o [J]
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16 Let n be a positive integer.

a)  Write down the next odd number greater than 2n — 1.

[1 mark]

‘Z/fl + ‘

b) Prove that the product of two consecutive odd numbers is
always one less than a multiple of 4.

[3 marks]
{ 2y =l)(2a) clen” ~2n piy <1
Lept-)
(N A/'/i/[ ) 4 ome [97_, ‘LL’[P/',», 7 /MA///L%@ ’—ﬁ\ [7'-

I
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4 a\ (3\ _ (22
7 (29)6)-()

Find the values of a and b.
[3 marks

<
5//, A = <2
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18 a) Using the factor theorem show that (x — 2) is a factor of
p(x) = x> +x*—4x — 4.

/9(7_3 = 5,._ [,r "(‘S?/ Lr

= i
7_) ':[)/ éj Ao d?"lj%”/‘ ﬁwﬂ"f') (\{;' l)

[2 marks]

5'—7’\;’47, /0[ )
[; OVO({//[' 7N~ 9\/0(})

b)  Hence, fully factorise p(x).
[3 marks]

)C% o o el = :C)c—?f)()a"“ *.3&%.)‘)
= <.x; -2 QQ «ki) (x "’d



19  Solve the simultaneous equations

2
J\¢+y=?3 @

xy=-—2 @

; /-47" ) s
Lz)/é y = /;E £ @ff/éf]‘bép"
=t = H

b s

: 7~ e
=AY

D> S0 A

—_—

S o 2 P =R £
:7 gﬁ)A’l;L/[[) = /0

5 (5.A(=-9) =0
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[5 marks]
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20 Atriangle has sides 6cm, 8cm and 10cm.
Given that the vertices of the triangle all lie on the circumference go a

circle, find the exact area of the circle not covered by the triangle
[6 marks]

/'l/f%f\/j "6//\;}‘ g:’él — g
= LG

=(p”
/ Wwy//mﬁ lsperr e é@y//

[;(% e corze

/\]/l[ > /‘1/‘//76 //“7('7///( f}
-// f’Jj W}Z ZLA)J)&/A/V /'\7/:2 /x,/,/é Z o done O
,_> /77//&//4 =5,
[fom iy

/\//’CM7 = L T

= _
' WP T3 b §
- Adp

s ol
/\'{(’/\de, %Z.Q A /‘{/K Czﬂ/&v@’/ & 2‘)/' ]‘f‘



