Name: SO[U.BO/‘S

Practice Paper for AQA Level 2 Certificate
FURTHER MATHEMATICS

Paper 1 Non-Calculator

Time allowed: 1 hour 45 minutes

Materials
For this paper you must have:

mathematical instruments.

You must not use a calculator.

Instructions

Use black ink or black ball-point pen. Draw diagrams in pencil.

Answer all questions.

You must answer the questions in the spaces provided. Do not write outside the box
around each page or on blank pages.

If you need extra space for your answer(s), use the lined pages at the end of this book.
Write the question number against your answer(s).

Do all rough work in this book. Cross through any work you do not want to be marked.
In all calculations, show clearly how you work out your answer.

Information

The marks for questions are shown in brackets

The maximum mark for this paper is 80.

You may ask for more graph paper and tracing paper.
These must be tagged securely to this answer book.

Copies of this paper and worked solutions can be found at bossmaths.com/level2fmpractice,
also accessible via this QR code.

8365/1




2

Answer all questions in the spaces provided.

1 Factorise fully 6a*b — 15ab3

[2 marks]

b (21— 5b7)

Answer

2  Work out the values of p, g and r such that 2x2 —8x +p = q(x +r)? + 19

[3 marks]

Q=2  so 24 —F%a Xp = 2(4cY 4 \Q
_y—l | )

> 2t —fnrpz 2( ot ¥ 2 ¥ ) 4 |4

@ 2a —Rat 4oz 2at FAcx ¥ 2t 4\

&i,wla'«\j eligienks: Lr=z -8 = c:=-2
0= 248 = 2(-2)'4\4= 27




3 Work out (i g) (180 é) % \
\O 3 [2 marks]
2 6\|[2t 20
4 5 g2 \4
(76 1o>
Answer ‘82' \q
4
Sx' |y \d —\2x - 5
4 How many numbers satisfy all of the following conditions?
3 . ber iska four-digit int ..
2on R e
* The other digits are all odd numbers.
2 _ = [3 marks]
|, 43 = 20+24-5 - A
at L
lis_aly >0
M s \ ,/ ﬂ

23(%) -\

2(1‘—\3) - |

S
Flve dhices ovaloble e eoth of thew theee

\,3,5,7.4

bare e SXS XS = 128 numbes

thok SO’OSP\:' ol the Condikions.

|25

Answer

= 2t X6 —)

Py
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5  Simplify V8(¥98 + /32 — /50 ) writing your answer as an integer.

[3 marks]
23 (17 & AlZ - 5[2)
= 202 (\é E>
= 2x6xL2 x(2 = 12x2 = 24
Answer LA
6 Sohex?—x <12 (2 marks]

2t —x - \2 L0
5> b =4)( x3) <0
7 4

\ /5= AT— A —\L
|/

SN

—34 % <4

Answer
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Use matrix multiplication to show that, in the x-y plane,

 areflection in the line y = x, followed by
* areflection in the liney = —x

is equivalent to a rotation of 180° about the origin.

RePleckion in Y= \0\ \D>

Rebleckion 10 9= (o -\>

[3 marks]

-\ O

o —\) o\ _ -\ ©
(-\ ® (I O) B (O -\))
which 13 the mekeix

(“nr A \%OQ (‘GJWJ"O"\
ok the  omgin.

NOTE THE (oRRECT ORDER OF THE MATRIX

MULTIPLICATION !

(la s porkienlar guedien, SOy the ordes
will il aive the ome cemlk; buk make Sue
b get e order torcedt bo gk all the
Morkﬂ.)




6

8

The curve shown has equation y = ab™ where a and b are positive integers.

The point (2,0.75) lies on the curve. Find the values of a and b.

\

-

tl. 0'—“5> lies on the oeve $o
0*5= 3(L™)

= OQ_S = \0_7‘ = 2\\_: T"

= b = L

a=_3_ b=_Q-__

[2 marks]

The bre ckeks

\,;ot pre Ok Necessory
A ( > bk hove been
incnded to ooke

Yhe ocdes OQ




9  The curve with equation y = x> + 4x3 — 6x2 — 5x + 13 has a turning point at (1,7).
Determine whether this point is @ maximum or a minimum.

[2 marks]
é’l= S’ ¥y \2) —\2x - 5
AL
0]
0Y _ 204 & 24ax - \2
At
When xz\) Y - 20424-\2= 32
o )
e d°
3 50
Answer Miﬂ"m n
10 fx) = 2x — 1
g(x) =x?+3
Work out fg(x)
[2 marks]

W@ch)) = 23(%) ~\

= 2(\'#—\3) -\

= 2k X6 —)

2x* 45

Answer

11
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1" (a) On the axes, sketch y = cosx for — 360° < x < 360°

[3 marks]
\
-360 -2%0 -180 0 0 9 180 0 360
(b)  You are given that 180° < u < 360° and that tanu = 1
Find the value of u.
[1 mark]

bon u = | ihen = AS” £ mulkiples
of 180’

Answer 9-25°




12  The nth term of a sequence is U,

4n-11
n o 5p

(a) Work out the least value of n for which U,, = 0.7

[3 marks]
4 ’\5‘;\“ > O.F
= ALn-\\ > 2.85an
= 05n Z \
= N > 22
Answer &
(b) Write down the limiting value of Uy, as n - o
[1 mark]

A
% o 03

Answer
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(a) Show that (2sin 6 + cos 8)(cos 8 — 2sin§) + 2 = 5cos?  — 2

L o> Diffcrence of I3 marks]

hoo 3qumores
(QSV\ 0 & COSG> LCOSG — gin G) A2

= (8O- Aun?*Q + 2

ul

8O - AL\—- ') +2

O - 4 + Leosh +2

W

Ceos'd — 2 05 Teguired.

(b) Hence, or otherwise, find the value of (2sin 60° + cos 60°)(cos 60° — 2sin 60°)
[3 marks]

gu\o‘fm«l’?r\é 2 fom eoth side & Ve Qven

1@@% ond sm\gsﬁh‘c‘\r\g 0-0

(2530(:0 + (o8 66\/(\@3 60 - 2gin 603

. Ceefd —h - s(LY} -4
s
h ~ 4
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14  The table lists the equations of three straight lines.

Equation of line Gradient y-intercept

® y=7-3x __3 "‘(_
@ 5x +2y =20 _% \D
@ };—_251=3 3 6

Fill in the gradients and y-intercepts of each line.

Nor\d‘\g Qb" @ N@

[6 marks]

> \A = “%’)L A \O

@ \‘.\-' Q-\ _ :)) < lNok& Ms 'S

NJ

x-S

!
w
=
\
N4
™
\
ja

= -2




12

15 (a) The circle with equation (x + 5)% + (y — 3)? = 25 has three points of
intersection with the coordinate axes. Find the coordinates of the these three

points. ‘3 0 Cu\tre_ (,5,3) [3 marks]
l ® Rodins S

~

Answer bi?) ,C/@ ,L'O)

(b)  The three points of intersection are joined to form a triangle. Work out the ratio
of the length of this triangle’s shortest side to its longest side. Write your answer
in the form 1: n, where n is an integer.

[4 marks]
. a/).(o ?)
\‘qz.\-sz 3 ..... : ‘//3 I\z‘\'g_z - l\_o

= {40 / / (sNr\es\'>

H
=
o

(

- lle = Je 3o

Answer \ 3
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16 (a) The point P has coordinates (2, a). P lies on the curve with equation
y = x3 + 5x2 — 4x — 20. Find the value of a.

o= U ¥ S(\")_z> —4(2) =20

[1 mark]

= @k 20 =@ =20 =0
Answer O

(b) Find the equation of the normal to the curve at point P, writing your answer in
the formy = mx + ¢
[4 marks]

A&‘: 22 + \Ox —l-l‘
A

At (2.0) %mAQLJc o cove = 3(2) X W0(2)-Y

= |12+20-4 = 2%

B

" Geodik of noemd = T

Eovudn'or\ P (\QS‘M!"L; L:\,‘O = ’;\?Q’X —2)

Answer U\ = ~ 0
N
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17 f(x) = x3 + ax? +bx + ¢

You are given that x? — x — 12 is a factor of f(x).
You are also given that x? — 9x + 20 is a factor of f(x).

Find a, b, and c.

[5 marks]

W - x-\2 = - A) (xx2)

|-e. @L"\) oA (_’)H’?)) e pud'ors Al P('x)

x Oy +20 = éc—-l\)(‘ac——'i)

|-€. (ZL‘A) ord (’\X'S) ose  follos o C(X).

e0) = =A)(arD)(n-S)

"W

@ —o-12)(x=5)
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18

Solve the simultaneous equations.

3x+3y +6z=9
x—y+2z=-1
S5x —2z=72

Do not use trial and improvement.
You must show your working.

O3 X\

2
®

Yz = 3

[5 marks]

®

NJ

@® X — v x22 = -\
J
Adding yr e Yhz = 2
=1 2 r 2z = |\ G

G

—2z =2

G
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19  This circle has radius 7 cm.
You aregiventhata: b: c: d = 6: 2: 3: 1

2 - o= &4
b- 24

C= 3

Diagram not drawn accurately.

Find the shaded area in cm?, giving your answer in the form %ﬁ where u, v, and w

are integers.
[5 marks]

Q.o\*\')p'\'C%—A =\E§6

> 14+ 24 £ Hd = (R

> |84 =\ =2 4:=10 > o=

Qoded kamgle s equlsverol .

Aeeo = L x 3y 5n ()

z L
4413

Answer [ 4

l-‘

- A, & . Wil
2
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20  You are given that 10 x 517 + 23 x 518 = 57
Find the value of n.

bx 5% ¥ ©»¥xg"

[4 marks]

= gXx S¥X5" 4+ 23x5"

13

= 2 x § ¥ 23 x 5"

- 95 x g¥

\L

]

5 % S

S

)
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21

Prove that the difference between the squares of two different odd numbers is always
a multiple of 8.

[5 marks]

Lk mon be Pog:l"uw inbegess, wh Mm>n
Then  2m ¥l ad 2a¥l  are odd

(\?.mic\y — Q,f\’c\\,l

= (4w 3Am +1) — (ha? Yha 1)

Ao Lthm — Aa' — A

ol

L\,(_M” -0 4 ——(\)

A(\ (mra)(m-0) A (mff\\,)

]

4 (ona O\ (\M-(\B

N

& M ood A oe b enen o \adh odd,

Prn Q«—(\} is NN

Othersise  ara 1) iy exen.
ve. e ({\M—(\—\'\)

or (\(\r\—f\} \s even

Aloaradt) (w) s o poduck o 4 ool

ancther even Aumber o & mulbiple of 8.




