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5 Q/“ Level 2 Certificate in Further Mathematics

Further Mathematics 8360/2
Level 2

Practice Paper Set 3

Paper 2
Calculator
For this paper you must have: =
a calculator 1=
mathematical instruments. 1 |

Time allowed
2 hours

Instructions

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

Fill in the boxes at the top of this page.

Answer all questions.

You must answer the questions in the space provided. Do nof write outside the
box around each page or on blank pages.

Do all rough work in this book. Cross through any work that 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 105.

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

The use of a calculator is expected but calculators with a facility for
symbolic algebra must not be used.
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Formulae Sheet

4
Volume of sphere = 571:1‘3

Surface area of sphere = 4772

Volume of cone = %m*zh

Curved surface area of cone =7yl

In any triangle ABC

Area of triangle = %ab sin C

. a _ b c
Sine rule — = = —
sinA  sinB sinC

Cosine rule ¢?=b%+c?>—2bccos A

b +c? -t

cos A=
2be
The Quadratic Equation

The solutions of ax? + bx+ ¢ =0, where ¢ # 0, are given by x=

Trigonometric Identities

siné
cosd

tan 0= sin? 0+ cos® =1

“~

!
~
b a
A
c

—bt+f(b? —4ac)

2a
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Answer all questions in the spaces provided.
S =

e

.

1 Match each graph with the correct equation.
vou will not use all of the equations.

One has been done for you.

.

Circle, centre (0, 0), radius 2

Straight line, passing through (0, 0}

Straight line, gradient — 2

Straight line, passing through (2, 6)

Curve that has positive y values for
all x values

H

(4 marks)

_—————MM—

Turn over b
8360/2
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2 I is 60% of . h - Lo

2 (a) Write an equation connecting / and #1.

ANSWET .coovvivirrseneeaes hz O on (1 mark)

2 (b) Also, r is 75% of m. ro=

Work out /7 as a percentage of r.

.................................................................................................

C.5m
ANSWET oeviieieeeecreerrirrssssanesssseesesessissisns SO .......... % (2 marks)
. . dy .2
3 A curve has gradient function ol 2x° -7
X

3 (a) Work out the gradient of the curve when x =- 3

3 (b)
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Do not write

outside the
box
4 The straight line shows a sketch of y=f(x} for the fuli domain of the function.
¥y
A
(-2, 14)
VL
v (4, 2)
L,
0 ¥
(]
Y
4 (a) State the domain of the function.
ANSWET v T Rrevrerens XS L S (1 mark)
4 (b) Work out the equation of the line.
LGt T \l/""“’l ...........................................................
..... Xh i b Qe B3 0 X0,
..... ) t~23«1="1(3¢"~&\
et T ML ST NN U O S H T - SUOURRURPRRRRRNS
e =25 + 16
ANSWET 1oiiiiircrerennis e cecenesssssnaassnsss s ssssnnsssesan s {3 marks)
12
Turn over »
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Do not write

6
auiside the
box
~7 4\(-3 —4]21 < (’wi 0) Ioatiy
5 -3)\-5 ¢ e l AMekrixt
Work out the value of ¢.
-5 -l
-5 & e IR G D YO £ W P o
- Ly ‘ ' _
I O 2 2% + ub = O
S =3 o
’ 2Ly o= Y
- o= -
F= i 0 N (3 marks)
6 Rearrange ¢=5a% - b to make a the subject.
...................... 568 Bty e e
(3 marks)
C = Sa?2 -\
Iy cyh & g2
~ C 4
, _ v b = oz
-
C + 0 .
_ > - G
5
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Da notwrite
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box
7 Triangle ABC is isosceles with AC = BC
Triangle CDE is isosceles with CD = CE
ACD and DEF are sfraight lines.
Not drawn
accurately
B
7 (a) Prove that angle DCE = 2x
A2 0 CIS0SEEY e
- \8’0
acn s g0.m el %aks...ia...é.\..f ....................................................
0CE.. 2. 1805, 0180 =20 ) 5 200 (e an nbmait. L]
(2 marks)
7 (b}  Prove that DF is perpendicular to AB. CED TS an
CEDLELLBO 22 A0 S (isestlen. Koiase) ...
';,\
REE... a0 B0 2D (a.verks teld L gppasile. eagles. Gk,
e"{;\»c] |
L AT
LEEB s ARG e m (400X 2. Q0.0 Laasks Jn e 43 )¢
........................ e DF s pecpaadivadan. Yo AGL
(3 marks)
11
Turn over b
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8 (a)

8 (b)

O<w<1
Are the following statements true or false?
Tick a box for each statement.
True False
1-w>0 / ey V- OB
3 2 3 .
W > W
1 "'17 2 d ..-L
] 2 &
— . >
0.5 2 w ‘/
(3 marks)
x<-1
Write the following expressions in order of size. ¢ -3
Start with the smallest.
X v %3 K
- 4 -9 1L
. .
Answer e g 2% Dﬁabq (2 marks)

8360/2
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Do not write
oulside the
box
9 B is 50 metres from A on a bearing of 040°.
C is 65 metres from A on a bearing of 325°.
North
C
B
65m Not drawn
50m accurately
A
9 (a) Explain why angle CAB is 75°.
......... CAA 2 300 = RS 2 BT it
.............. S O Tl e
{2 marks)
9 (b)  Work out the distance BC. (osine rute!
(5 = So b2 P b s (18
(R 5 SO R B e
@ B Tl 2 T O
= i,
BC = cvmrrereennrsenres Vo O m (3 marks)
10
Turn over b
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Do ot wiite

40
—— oulsida the
box
10 Here are two humber machines.
Input Output
O Co y—f 2 = =
Input Output

Work out « in terms of &.

...........................

--------------------------------------------------------------------------------------------------------------

() mahy pust,. 2,
..................................... D a8 R B
..................................... DG ALK S

A eorererersecsins] S A - SO (4 marks)
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11

Do not write

11 The diagram shows part of a skate ramp, modelled as a triangular prism.

ABCD represents horizontal ground.
The vertical rise of the ramp, CF, is 7 feet.

The distance BC = 24 feset,

vertical rise

You are given that ~ gradient = - -
horizontal distance

11 (a)  The gradient of BF is twice the gradient of AF.

Wirite down the distance AC.

----------------------------------------------------

Not drawn
accurately

------------------------------------------

11 {b)}  Greg skates down the ramp along FB.

How much further would he travel if he had skated along FA? P&)\.’t\"w v

(oEN 2 A 2 2 2 e

S BE = OIS 25 b

AR w8 AT AR R

o AE T S SO B

.................. Dt 5 B8 SR T2

ANSWET ers e 20 B s

outside the
box

----------------

-----------------

------------------

------------------

..................

Turn over »
8360/2




12

12 f(x) = X2+ px-+¢q  for all values of x.
p and g are integers.

f(Q) is an odd number.
f(1) is an odd number.

Show that p is an odd number.

........... LAY 5 00 b Qs G 3002 DAL,
........... &('\:1*P+%*°af)f\mk«f
............ VN 2000 0 020, 5 BVLD e e
AS LN 2 P Dk b 608 o kL D GDQL
o . {3 matks)
> @R Cven + 0dd ¢ 03
17 1
13 y=x2(x? - x?) Ayd powes
2
dy _-Eé —-2'
Work out "("j: \j - 5 2 - .:)(
i
= \j Z 4 - 20
Jdy 3
-ab - —-—
- ® Le>c ]
) >
3—3 ................... X N (4 marks)
X
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13

14

Points A, B and C lie on a straight line.

BC is[ 50% Ionged than AB.

J Not drawn
accurately

2 fabie 213 C (11, 18)

V)
A(1, 3) %
1o

Work out the coordinates of B.
...... (] o sn v 2052 ik .
...................... DX gminde E N s a L S,
..... VD] S iAo Ak s ke b
.......................... "‘>§j¢oonﬁmbk°>+l>—-q

Answer (L" ........ s ereeens Cj .......... ) (4 marks)

Turn over for the next question

Turn over »
836072
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14

Do net write
outside the
box

16(a) Factorise  2x°—3x—14

..............................................................................................................

--------------------------------------------------------------------------------------------------------------

Answer (Zx”q\()('“fz\ (2 marks)

15 {b) Hence, or otherwise, solve 2y - 5)2 -3(y-5)-14=¢

8360/2



16

Do net vrrite

oulside the
box
16 (a) Write (x%)? as a single power of x. malbiply  pPous
~ b
ANSWET oo T s cver e esieeeareesses st e eressseenns (1 mark)
Dx 25 \
16 (b) Factorisefully  x* -1 ‘6 o6 Y oo
Tu.«;‘m"/
(x*- DG v )
..................... AN C R T A
ANSWET it st s (2 marks)
Turn over for the next question
8

Turn over »
836072



16

17

17 (a)

The unit square is shaded on the grid.

})

A

w

LV

On the grid, draw the image of the unit square after it is fransformed using the matrix

30
0 3)
E’\\&J‘l‘g{mv\;“"

{)(,c\,l(, Fochor

Cenkre (O)O\

3

(2 marks)

8360/2
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17

Do notwrite

cutside the
. bex
17 (b)  Work out the matrix that transforms the unit square by a 270° rotation about O.
N Aatr. Cw
B
l ()= ()
[ -
A &Y O -\
I\ o ( | )
1) ? Qo
O \
Answer -\ G
(2 marks)
Turn over for the next question
4
Turn over »

836072
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18

co 3T o A1 Bx 471 boc-1 o
x +1 2x+3 -
> &7 Jot D

..............................................................................................................

...............................................

.............................................................................................................

..............................................................................................................

----------------------------------------------------------------------------------------------------------

..............................................................................................................

..............................................................................................................

.....................................................................................................

ooooooooooooooooooooooooooo

X = ctveerrereereneanenerenerens % ......................... (5 marks)
e b «+ 0 = 25x +1¢
=ibx o = 4o s 1§
-\s -5 = gy
PN Do £ “___Z
9
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19

19 A cubic function f(x) has domain all values of x.

The curve y = f(x) has two stationary points.

There is a minimum point at (-2, 1).
There is a maximum point at (2, 5).

Sketch the graph of y =f(x) on these axes.

yl\

(‘?‘J ‘\

MIAS

Turn over for the next question

[

(3 marks)

Da not write
outside the
box

Turn over b
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Co notwrite

21 On the diagram
+ Aand C are on the y-axis
« Cis{0,7)
+ the equation of the line through A and Bis y =2x + 1 - A:(0, 1
+« BCis perpendicular to AB.

4 Not drawn
accurately

A 4
et

/ 0
Woark out the area of triangle ABC.
Gradiknt £ AB 2

srErtance v ey L R L R R I

LD B by aeiag. Sakee sk Nen ine s Qsn/oLe) Y B

............................................................

> 2yl = - Yo oo %7

.............................................................................................................

2 My ¢ = b

---------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

ANSWEL v reccieeeeeanns T S SR (6 marks)

oulsida the
box

2y b

Turn over b
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22

22

23

Expand and simplify  xp(2x + 3y)(5x — 2y)

--------------------------------------------------------------------------------------------------------------

..............................................................................................................
IR R R Ay

------------------------------------

..............................................................................................................

.............................................................................................. {4 marks)

a()=x+3x2  for all values of x. Feplac ()’?“\ with (x)

Show that g{3x) = foc? (v+1) where kis an integer.

)

.......... A (B BB e,

........ A e 2Tk e e,

e 2T L% A L ) e
(3 marks)
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23

24 (a}  Factorise 552 — 25

-----------------------------------------------

24 (b)  Solve Bsin’x — 2sinx=0 for 0° < x < 360°

........................ Sm(x\[fsqfx)‘?-j“‘-"
....................................................... N
...... EXE S B o RO UUUOIURRIURIR-J0E TXY 130 I e S S = SOOI
OO OTRTROUOTRO o SUPIIE-1. ¥ 60 DOF-S000 < SNSRI
ses siat (¥
= 22.6°
Ol — | — — —h————
?:b‘bd e
180 ~ 2y ),
> O, '80) SO DY
ANz 0, 1807, 3b0“, 23.bY, 1Sb. ¢
ANBWET 1ottt reesita e e s snesse bt s h s s ae st a e srerbe se s saaasnsansesantbonessabessneesteibtesnson (4 marks)
Turn over for the next question
Turn over »
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24

25

22+ ax?+ by + 150 factorisesto  (x+¢)(x + d)

a, b, ¢ and d are positive integers and ¢ = 1

Work out the values of g, b, ¢ and 4.

.............................................................................................................
.............................................................................................................
..............................................................................................................

.............................................................................................................

=004 X 0 I 2 b N

e T TOE tO0. 5 NPT SO0 1o YUL S W N & R A Wi X S U K o NOSTTTTTOI

> JOTYe (ST 38 1 150 JUNE G < U5 SO S B OO
ANSWEN & = 1iivererrrrirenne \B .................................................

€ trtrrrrninirsee s T ettt et
A= e ‘é‘@ ............................................... (6 marks)
END OF QUESTIONS

_ Donotwrite

outside the
hox
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