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Further Mathematics 8360/2

Level 2
Specimen Paper 2

Calculator

Certificate in Further Mathematics
Level 2

For this paper you must have:

a calculator
mathematical instruments.

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 not write ouiside 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 fracing paper.

These must be tagged securely to this answer booklet.
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Formulae Sheet

4
Volume of sphere = g

3
Surface area of sphere = 471/ v
1_ N
Volume of cone = g'm‘ h
Curved surface area of cone = 7tr/ [
~ hd
In any triangle ABC
C
Area of triangle = 1arb sin C
2 b a
Siherule - =_2_~_¢ A " B
sinA sinB sinC
Cosine rule «®=5b%+c¢%_-2bccos A
2 2 _ 2
cos A = b-l-C—ﬂ
2bc
The Quadratic Eqguation
—bhJ(b% — dac)

The solutions of ax? + bx + ¢ = 0, where a # 0, are givenby x= 2
a

Trigonometric ldentities

sin®d
cos®

tan 8 = sin? 0 +cos® 0 =1
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Da not write
outsica the
bax

Answer all questions in the spaces provided.
‘”_‘__"__"__.‘—"_'-_-—-———F
1 a, b, cand dare@@m@
Explain why ab+cd is always even.
LB A0 ey £.000 98 adD BV TR BV e,
COLLen 200 | ar 0l 2 TR LS e
............ A N I 22 Ve 2 B - V< TP PP PP
(3 marks)
(1,12
2
o 3n+1
3 The nth term of a sequence is given by Y
H—
3 (a)  Write down the first, tenth and hundredth terms of the sequence.
AT - U RSN Y T068).. 2. Blee) kL,
A\
............................................... 3 s 2 s,
\/ _
...... B e L3437 (2 marks)
3 (b) 3’”; s+ asn—o
R B30 kA SR b
Ao 2 A e,
(2 marks)
Turn over b
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4

4 (a)

4 (b)

4 (c)

The function f(x) is defined as  f(x) =324 x

Write down the value of f(7)

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

Solve fx)=0

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

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

Write an expression for  f(x +1) — f(x)

Give your answer in its simplest form.

....... 6(1*‘ = 04+ O

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
............................................................................................................
.............................................................................................................

.............................................................................
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5

The diagram shows triangle ABC with!AB = AC.?

A

Not drawn
accurately

3x—1

Show that triangle ABC is equilateral.

{5 marks)

x, y and z are three quantities such that
x:y=3:2 and y:z=5:4 4ev Y o Same
aw oont

14

Express the ratio x: z in its simplest form.

TS A R T SO U £ 0 < O
LR LS S O B,
............................... 3(,"2='519
Answer ............. ! S' ................... 8 .............. {3 marks)

Turn over b
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6 Do nat write
outside tha

box

ABCD is a quadrilateral.

Not drawn

D accurately

4x

Prove that AB is parallel to DC.
....... Toled avgles . 6dd . 0 ARG e,
D v b+ B b = 10 = 3O > aC = 3b

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

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

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

(5 marks)
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Do ot write
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box
8 The function f(x) is defined as f(x)=~+2~mw1-—m——
x*=3x-10
f(x) has domain all xexceptx =aandx =15
Work out @ and 5. Dengmineator '7‘4 O
e B m e, Velues, K. 2. Hoat adst
.................... (250X 42 S b gl O we
ST URSPUUORUURUOURYe (SO0 = OO JOOICS | S0 SUU
Answer 2625, TR (3 MaTKS)
9 (a) Expand and simplify (x-5)(x* +4x ~2)
............................ 2 b 2 2% s St 20X ) Q
2
Answer .. X T X m 22K LK )G, (4 marks)
9 (b) Factorise fully (x2—16)—(x—4)(3x+5)
........................... LA T tvirt ot
Lo L L Syguans’
......... L - T T S = A O OO
............... CAPTR TN BT & ST N 42 30t N
W l‘h\[(iﬂk\“’(’nﬁ*‘?\] ......................................
e L) L 228 N e
Answer (>L“Q\(“27C"|\ .......................... (4 marks)
16
Turn over b
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10

10

10

11

Here are a parallelogram and athriangie.
Not drawn
@ accurately
i
i ©,
[ xem
1 ]
(x +4)om 2Zxcm
(a) The area of the triangle is greater than the area of the paralielogram.
Show that x*—4x>0 ‘
Ot loessom (@) (22 A3
........... A VL S A OO OO OO
mwd Qo 1 A ORI T SN R Aol '+ S © S
AT (3 marks)
{(b)  Work out the least integer value for x.
.......................... UK 2.0 /
..................... U2 8T i BN
Ao
stz b (3“ Lalkekh ! \ ................................................................
.......... Sanelleat. velue whot g show s et 505
T ST S S (3 marks)
13
. a? x q? .
Write v as a single power of a.
(a”) u
................................... 2 < ST
........................................ OO -
................................................................ ,\o
ANSWET evveeeereeeeeenrreee G (3 marks)
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9
12 mis an integer.
Prove that (n - 2)2 +n{8 ~n) is always a multiple of 4.
LBt AR AR A b b B N e,
SURUTOTRROE SRR T S Y AR
OO SO TO € DO 1 SO OO
......................... o ouak b o e Eiple 8 e
(3 marks)
13 Solve the simuitaneous equations 3*=x+3 and y=2x
" = /“-\
Do not use trial and improvement. k__ M/sub cn
IZ - o
........ e TTTSES 0 O0- SORUIOO ¥ ST W= S RO URURPU S PRRPROPN
2
2o e B et
..... S e
“’; 2 ....... bt o e o T e
L O SR TS0 Y St I NS ST
....... B2 00 e B el
......... Ktz B b8 E R
........... 202 b et
e [ OO
= -5 Answer .25 2D Lﬁ‘a/% .............. (5 marks)
53*;'2_ b":_ -‘\,'5'
17
Turn over b
Page 37
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11

15

16

A triangle has sides 10.2 cm, 6.8cm and 5.7 cm. 57 .3

Work out the area of the triangle.

Meed ol so wse Losise Ralet O
05 A 0 BT e
....................... 2t O 2 e b T e,
0GB LAY e
N USSR C I TR T0 N RSN 11 SR
...... Acea 2 Y205 500 LC) e
............... 2 Yowte2 b Se oin (31833
.................. e LB A G i

Answer ......... AP T A 127 P cm? (5 marks)

Work out the equation of the perpendicular bisector of P(3, —1) and Q(5, 7).

Give your answer inthe form y=av+5

~ (5,7

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

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

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

ARSWer oo A TV 20 Yo (5 marks)

Do not wiite
outside the
box

16

Turn over b
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12

17

17 (a)

17 (b)

VABCD is a rectangular based pyramid.

AB=12cm, BC=10cm and VC = 14cm

The base ABCD is horizontal and the vertex V is directly above X, the centre of the
base.

12cm

Work out the height of the pyramid, VX

Calcuiate the angle hetween VC and the plane ABCD.
Jiy

siax) ¢ W

ooooooooooooooooooooooooooooooooooooooooooooooooooo

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

v v
ANSWET oo 5 N2 (ldp) ................. degrees {2 marks)

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

Do not wiite
outside tha
box
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13 \

Co not write
J"“ outsggathe
3y ‘—\ i
17 (c) Calculate the angle between the planes VBC and ABCD. x
AN vidpeiat b BC oS S
Jiss
............ N Wt 4
'y
T s ey, W
........................ S B e
o
Answer .02, 1. . ( ..L.‘?.n} ................... degrees (3 marks)
18 Solve the equation cos? x=0.8 for 0°< x< 360°
74 s - 238
NG xz st (~J08)
22k b° - 18340
O ~e s
l z{o\/ho -J5.5 — I’ Ny e
LOT 2 A0~ AkG R LNl X 20 R
.......... “’53’”5'*0’10556
Answer ... 20.b) I5h L 20%.b; 333 4. (3 marks)
§%){
19 y=x%2x+5) ‘
Work out the{rate of cha with respect fo xjwhen x = 2
.............. S 2 e
........... PVD 2 A0 3208
. 3
L d0E 2, OYdxz 0N 4 20N
ettt e SO e
NSWET .eevvevrererieenns et oSS SRRSRPPPRPO marks,
A 320 (5 marks)
17
Turn over b
Page 41 8360/2



14

3] (4 3) {ﬁ

20 (a) MatrixA= [j 1

Work out the image of point P(2, —1) using transformation matrix A.

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

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

20 (b) PointQis(0, 1)
Line PQ is transformed to line P'Q' using matrix A.
Y
o (5% Fag & ( @)
) J ‘

Work out the length of P'Q".

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

..............................................................................................................
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15
TN

ThrorE~ *
21 Factorise fully x° - 43" - 1ix+30 = (J 0\

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

--------------------------------------------------------------------------------
..............................................................................................................

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

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

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

Turn over for the next question

Turn over b
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16

22

The diagram shows the graph of y = 2% -4y 3

The curve cuts the x-axis at the points A and B.

The tangent to the curve at the point (5, 8) cuts the x-axis at the point C.

})

E 3

5. 8)

Show that AB=3BC

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

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

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

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

oooooooooooooooooooooooooooo

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

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

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

END OF QUESTIONS AR =2

E\(:«%\_._g z
.5*()73\:3)3

ooooooooooooo
.............
-------------

(7 marks)

2

Ay

3

Do not write
outside the
box
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