NS \'\J E RS PhysicsAndMathsTutor.com

'MODEL A

Write your name here

(Surname Other names

Pearson Edexcel

Centre Number Candidate Number

Level 3 GCE

Further Mathematics

Advanced Subsidiary
Paper 1: Core Pure Mathematics

Sample Assessment Material for first teaching September 2017

Paper Reference

kTime:1 hour 40 minutes 8FMO/01 D

(You must have:
Mathematical Formulae and Statistical Tables, calculator

\.

Total Marks

~

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for algebraic manipulation,
differentiation and integration, or have retrievable mathematical

formulae stored in them.

Instructions

Use black ink or ball-point pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
Fill in the boxes at the top of this page with your name,

centre number and candidate number.

Answer all questions and ensure that your answers to parts of questions are

clearly labelled.
Answer the questions in the spaces provided
— there may be more space than you need.

You should show sufficient working to make your methods clear. Answers

without working may not gain full credit.

Answers should be given to three significant figures unless otherwise stated.

Information

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.

® There are 9 questions in this question paper. The total mark for this paper is 80.

The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

Read each question carefully before you start to answer it.
Try to answer every question.

® Check your answers if you have time at the end.

S54456A

111717/

S 54 4 56 A0 1 1 9

Turn over

©

Pearson

Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics - Sample Assessment Materials -

Issue 1 - Augu

st 2017 © Pearson Education Limited 2017



PhysicsAndMathsTutor.com —

Answer ALL questions. Write your answers in the spaces provided.

P 1. f(z)y=2z3+pz*+¢gz-15
where p and g are real constants.

Given that the equation f(z) = 0 has roots

a, —S—and(a+§——l)
o ‘ a

(a) solve completely the equation f(z) =0

------

Jm— |

St M o

Ko, e -d > w(S)(x25-) = 15
T

g n iy
- 6=+25 =20

Sx+25 -20 =0
=

G2 +25-20% =0
, o<
Sx? 425-20x =0
Ca?-4x 350
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: 7‘ Question 1 continued

(o< -2)% -2248=0

(at-2)2 = -

5. = 5¢2-0)
24; (2+1)(2-1)

= ’\O——K}'
4—i7

= Q-
*+S -1 = (,2+;) +(2-1)-) =3

- -8 . r

~|the cooks of ‘P(z) =0 are '2—?i.2-"§ ,and 3]
B s (s \) = |

(’2+)+(’2—&) y 3 = e aml
7=-P
el ==7

(Total for Question 1 is 7 marks)_
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': 2. The plane /7 passes through the point 4 and is perpendicular to the vector n

Given that

) 3
075 =13 and n="|-=l
—4 2

where O is the origin,

(a) find a Cartesian equation of /7 .

With respect to the fixed origin @, the line / is given by the equation

7\ . =1
r=| 3| +Ai|-5
-2 3

The line / intersects the plane /7 at the‘point X.

(b) Show that the acute angle between the plane /7 and the line / is 21.2° correct to
one decimal place.

i (¢) Find the coordinates of the point X. P k. & g
(0\) (e (—\): -3 | (=1} C.O=aAa.n .
, , 2 , ,
= \5+3 -7 \ O

. [3x -9422 =10

() The ocoke angle, ¢ between &wo
| inkeceeking  lines” s given by Co.rl-) a.b |

15 Jallb)
O, ) :(3)(:;’) = (D4 @x3)=8
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| Question 2 continued

Clallb) = J3Tx0)222 |, [Nt 42
V% . /B =J&o
=7/

= So, cosO= ,

o
— +4 . O\O°

= 21.1%86... =0=z21.2° (toldy.)
; 1% 0 0

3(2-2)-(3-5x)+2(-2432)=10
21— 32-213S)A-44+62=10
\4 + 8‘7-—-}10
I | z2=-4
= - (3)-3(3) (1) 6
f So | X has cootdinoker (7.5, 5§‘5."3.5)

(Total for Question 2 is 10 marks)
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|
. Tyler invested a total of £5000 across three different accounts; a savings account,
a property bond account and a share dealing account.
Tyler invested £400 more in the property bond account than in the savings account.

After one year

* the savings account had increased in value by 1.5% -
* the property bond account had increased in value by 3.5%
* the share dealing account had decreased in value by 2.5%

* the total value across Tyler’s three accounts had increased by £79 i
i

VB?JV-SIHLN! ALM LONOG

Form and solve a matrix equation to find out how much money was invested by Tyler in
each account. - i
|

zLek x= the valve ol &we §n\'wgf accoun&: f
lek 4 the wvalve of the ocoperty ‘vond amoﬂki
Let 2 = the value of de Share dealing aount. |

?
X+ + 2 = 5000 |
X « 400 = Y

|. 0ISx. 41.035y4 0.9752 = So?.q

Seo

L~ ~400
( )(o-r 1028 0973) ( )
3) ( ( So0e0 |  ?
m( 1o0g °o‘|7S \ so74

vfoo '
(«, ) (n”
\ooo

Tyler invested £1800 into the savings account,
£2200 into the property bond account,
and £1000 into the share dealing account
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. 4. The cubic equation

X +3x2-8x+6=0
has roots «, £ and .

Without solving the equation, find the cubic equation whose roots are (a — 1), (8 — 1)
and (y — 1), giving your answer in the form w?* + pw? + gw + r = 0, where p, g and r are
integers to be found.

Cwoz= o - =) o= od

(o) 3w b))t ~F (i) +6=0
()2 (W) +3(wh)? - B4 +6=0
(o r 2 n 1)) (W 4204 ) — (WD 6=O

(WP 43w 1 3wH) 33U 6wt T -Fw - F46=0

Wrrbwt 4w +2=0
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(a) Show that M is non-singular.

The hexagon R is transformed to the hexagon S by the transformation represented by the
matrix M.

Given that the area of hexagon R is 5 square units,

(b) find the area of hexagon S.

The matrix M represents an enlargement, with centre (0, 0) and scale factor %,
where £ > 0, followed by a rotation anti-clockwise through an angle 6 about (0, 0).
(¢) Find the value of .

(d) Find the value of 6.
(a) o\c’c(M) “ad-lc = (0) - (-J3)G7)
- =) +‘, 3

—
| Swce dek(M) $O, M i€ non-Singolac  F
(b) Acea of kexé\g@h  S$= 4x5 H20sguare un: b;[
(© K= B ’
 Gece k70, \4:"2.

() cosd=_L

==
S

-
2
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| 6. (a) Prove by induction that for all positive integers n,

zn:rz = én(n + 1)(2n +1)

r=1

(b) Use the standard results for Zr3 and Zr to show that for all positive integers n,

r=1 r=1

ir(r + 6)(r —6) = %n(n +1)(n - 8)(n+9)

r=1

(c) Hence find the value of n that satisfies

ir(r +6)(r —6) = l7i‘r2
r=1 r=1

=)

| =J_ \)(2)CR) -.-é-xé_-—-\_

(o))

Snce (HS=RHS, Lae for A=)
BSSurme keve Lo nzike:

i —
P ng(H)( )

Now, Foc n=lics) ¢

USing S¢2 = Lebsitanesy
. L2 B

Cohen nzic), ? 2= _61.« (k) (2ker)) & (W \)?
rs)

() (20 + Glen))
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| Question 6 continued

= ",g_; (en) (2K2 4 Lbics6)

= ZL (1) (22 + 7 6)

= _.’- (K-H) (Lo,z)(zm?)

O\

=1 O_c_; ) (Ceray) (2(4) +1)

S krve for nz k)

 As ks bne for n=), then Shown -‘Eo’ Lg
beve boc noicn (L dne foc nzi, then
bre for ok ne ZF .

) S cleal)e—€ ) 5 c.(c? -3€)

=y rey

SG‘ -36C)

f'c\

e r-l

= ) o®lrn)? - 36 n(r\-l-\)

4

(Total for Question 6 is 15 marks)
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| Question § continued

3 =) "

L ¢ - 1&n(nn) N
g ool fatnb] - Th/

.Z:.. nlear) (0?2 4n —72)

—L)r_ n(na) (r\ Z)Cn—» a)

§ % (-6 = Lo()n-8)(ora)
F=) 7"_

©) ZLNUNJ)C“"?)(“*Q)

= )7 W"Imey (2n+))
&
D (n-9)l0a Q) =

| =17 (2n41)
K 6
V(n-B(rwa) —\7 (2n+) =0
4q 3

(n—?)(m—_ﬂ) —\7(2n4+\) =0
— 4 €

3(n-7)r+a) — 34 (2n4) =0

30t 430 216 - 68N —T4=0 =) 3n?-€Sn -250=0
| (3nn0)(n-25) =0
~ .n?0, 50 n= 25
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Diagrams not drawn to scale
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Figure 1 Figure 2

Figure 1 shows the central cross-section AOBCD of a circular bird bath, which is made
of concrete. Measurements of the height and diameter of the bird bath, and the depth of
the bowl of the bird bath have been taken in order to estimate the amount of concrete that
was required to make this bird bath.

Using these measurements, the cross-sectional curve CD, shown in Figure 2, is modelled
as a curve with equation

y=1+kx? —02<x<02

where £ is a constant and where O is the fixed origin.

The height of the bird bath measured 1.16 m and the diamefer, AB, of the base of the bird
bath measured 0.40m, as shown in Figure 1.

(a) Suggest the maximum depth of the bird bath.

(b) Find the value of k.

(c) Hence find the volume of concrete that was required to make the bird bath according
to this model. Give your answer, in m?, correct to 3 significant figures.

(d) State a limitation of the model.

It was later discovered that the volume of concrete used to make the bird bath was
0.127m? correct to 3 significant figures.

(e) Using this information and the answer to part (c), evaluate the model, explaining your
reasoning.
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| Question 7 continued

(w\nmx-—o, Y= )
.10-1.00 = 0.1bm =0

 V\b= 1w (020

1\ €= 14+ 004w

O.\6= ©0.04k

= &

5 | (©vVolurme cylindec =TTe?h = 7 (0.2)* (\.\6)

voume <chaded - -TY %1
j/\/o(u_lrjr\(,v:-J“"\G( ?——;—’—)dg 7
| =M ( y-1)dy «n
| 2 R
vail -y 10w
v [ (gt - e ) (g - t )] «r

V= 0. 0037_)‘(

Volvrme of laicd \oo\-\;h-— 0. 0‘+6L(J7 ©.0072))
| = 0\ 36ms (co L]

(A A Limikokion of bee medel 1S the ot
 thok HYeece way e wonkage of concentre.

P o
()

@ (o 136 -0127) %00 = 7%,50 nok very atwroke.

O\27 ’ (Total for Question 7 is 12 marks)
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8. (a) Shade on an Argand diagram the set of points

{zEC:lz—4i[<3}m{zeC:—%<arg(z+3—4i)<%}

The complex number w satisfies

lw— 4i| = 3

(b) Find the maximum value of argw in the interval (—z, x].
Give your answer in radians correct to 2 decimal places.

|2-4i1¢7
| )2 - (04+4,)) ¢33
,(C\rr.\e w.e\\ centee (©.l4) and f@ALLS L? )

J-J‘\ ¢e\(3 (2 +3-4;) 4/1'
| q

- cacy (2-(-3441)) LT
2 G

v (o
| (Frorn pornE (-3.4), ang\e be;cwun —_Ji". and _£_(c>
| e

€ 320 2 4 ¢ 7
I =27
| -4
I ¢
| g,
l
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: Question 8 continued
i) \wkil=3
) w(0su)]=3

Cenece (O4) codivs 3 [

From diogeam,

: —3 >Real

Now, Singt = 3
2 %

J 4 qécsin} = 2.641%%...

L

Y S 4

| 09w may = 2-42 cadians (ko 2dp)|.

(Total for Question 8 is 8 marks)
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9 An octopus is able to catch any fish that swim within a distance of 2m from the octopus’s
position.

A fish F swims from a point 4 to a point B.
The octopus is modelled as a fixed particle at the origin O. |
Fish F is modelled as a pax“[jcle moving in a straight line from 4 to B.

Relative to O the coordinates of 4 are («3, 1,,=7) and the coordinates of B are (9, 4, 11),
where the unit of distance is metres.

*

(a) Use the modei t(; detefrnine wh%fher or not the octopus is able to catch fish F.
| (b) Criticise the model in refation to fish F.
(c) Criticise the model in relation to the octopus.
(@ AF = (3)-(7)
12

3
g

S, 5? < )4 2( )
I n
Smcz _E Bg =0 >(\?‘¥A) .(‘,32)-:0
— 36 11467 +72+92 - S64+ 3242 <=0
=159 1477 =0
4772 =159
A

s
3
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| Question 9 continued
ow, OF = (2)+L(3)
. o - 3 \Lap/
(2
. 7 ) <
= :)
= (7_
-\ /

| Minimom  diskance = J12s2nae? =J6

f;(\ce Je 22, the océofcs (S nok
abo\e Lo cakch £iSh £,

b) Tre £ASh F way nok Swim
in_a  Stralght (ine L may
deviake (choange) i ~path Lo avoid
bhe ockopur

5 () The pckopos s able ko move, so
ik s unlikely Bhok e ol Stay
fixed ot ¥the ‘ociginn ©. Since Ve =24,
Ehe ockep2 Will only need o move
O.ken L0 cobtth the LSh &

(Total for Question 9 is 9 marks)

TOTAL FOR PAPER IS 80 MARKS
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