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Answer ALL questions. Write your answers in the spaces provided.
1. f(z)=z+pz2+qz- 15
where p and ¢ are real constants.
Given that the equation f(z) = 0 has roots

5 5
o, —and |a+——1
o o

(a) solve completely the equation f(z) =0
3)

(b) Hence find the value of p.

2)
~ / A
a-) dxﬁx/x+£—[\=lf
R
X +5 | =3
<
X' +S = 4«
=44 +C =0
&3(.0;((. 0(:2:':(.

Rosks are 2z = 2 +e S }_ 2+ + § - |

1

2+t 4+ 2-L + 3

p= —1
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2. The plane /7 passes through the point 4 and is perpendicular to the vector n

Given that

where O is the origin,

(a) find a Cartesian equation of /7 .

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

7 -1
r=| 3|+4[-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.

(c) Find the coordinates of the point X.

“) 32 —q + 22 =4d

2

C))

C))

]

3(s) —(-3) + 2(-4) = 4

S +3 -8 = d

0 = d

P(a-.e .ITIS

3 —3 + 22 = 10

L) nnﬁ\e_ G Lebuwee. line and normal & ,a[ome

(z2) (3

e = (1) (5

N

~3+5 +6

[ 3 |

o —
=INEn 135 |4

. 3 z /
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Question 2 continued

(4

B = cos = (3.813¢(°

J420

G = 68.8°
\nof‘*"‘

||.n.¢. N . Ahc“L l:.e_-l-we.g» l\'«a leon P‘&u{

Qo . : '

_ e’\..'¢~1-— = ‘sk ¢:> — (E;L_

= 20.2°
N X [ = -1
5 Y =[a| = 3-54
\ Z / -2 +3A

SuB Ja f(«a(

3(7-4) —(3-54) +2(-2+38) =10

21 =3\ =3 +SA —4 +6A=10

g = —a

\
= (7--%, 3 *3’(—%.)} -2+3(-%))

/ = P —\
15 Vi — 7
N2 ) ) T/

(Total for Question 2 is 10 marks)

.

Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics - Sample Assessment Materials -
Issue 1 - August 2017 © Pearson Education Limited 2017




r

3. 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

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

(7)

SGV\'v\i\'S 'pra'pp_.ré-:" SLqr-e;
x “ z

J

DC+°S+2=S'000

— X 4+ oy = 400

J

lLo1 S 4+ 1.0353 +097S72 = $079

lee M = [/ 1 \ l
- [ —v O

\lots Loss o415

n h /s’oao.

Voo R

\
| [ oo
/

| so74

~ Sooo /IZOO

—

) s o074 \ 1000,

P4
9 | = M 400 = [ 2200
2.

Slawt'nt;! £'20° Pro!ou{':\’ %2200 Shares élOOO
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4. The cubic equation
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has roots a, £ and y.

Without solving the equation, find the cubic equation whose roots are (a — 1), (5 — 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.

©)

Let W x - |

Wl = x

’ 3 2 N
(W+!) + 3(wrt) —g(w+) 6 =0
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W™ + 6w vy +2 =0
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(a) Show that M is non-singular.

2)

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.
1)

The matrix M represents an enlargement, with centre (0, 0) and scale factor £,
where k£ > 0, followed by a rotation anti-clockwise through an angle 6 about (0, 0).
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Question 5 continued

ke sml¢ = I3

\

K cos@

~
<

o]
K osin & + Keos @ = J3 + 1

)
&

kK = 4

K =

A K Sia O

«

=3
2 sl =3

Ciall =

(Total for Question 5 is 7 marks)
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6. (a) Prove by induction that for all positive integers n,

n

>

r=1

> = %n(n +1)2n+1)

(6)
(b) Use the standard results for 2r3 and Zr to show that for all positive integers n,
r=1 r=1
N r(r +6)(r - 6) = %n(n +1)(n-8)(n+9)
r=1
“4)
(c) Hence find the value of n that satisfies
ZF(r +6)(r—6) = 172“1’2
r=1 r=1
)
' p

<

1
)

a.) Sr* h = | _é_(l)(l-l—()(?.)—l

r=

Formola Eroe Lor n=l

ASJUML éru{ fo/ n = l«‘; then

ke
St = k‘(k-:—t)(?.k-l—c)

L
6

KC#!

. . ) L
Cons»ucr 2 o= a k'(!—c.(-c)(z_k'-(-l) + (l<‘4- t)
r=t 6

r

= I "m—t‘l k(2wad) + é(‘f+'>7
L L J

\

:kw) Lkt + e + €

|

1
é' /N VAR 4

J
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Question 6 continued — _IZ_, ( k-&l)((l{*l)-l")('l(l(fl-()fl'l)

This 1§ same Lormola with k veplaced by kal
M &

go l’é. 'FO’Mv\A- (s troe Lor n=k (€ s alse Erve
7/

'é\a/ n = K"'(_

Sinc.l- I(’. i”° Eruc —éf n :l} Lj h«éLth_‘é';Ck(

induvctisn (& 18 Erve for all ,aoSzeaue ;néeﬁds .

o h 2 -, . 2 " . , \
L) S r° = U () Zr = 2n( ntt
- r =1 4 - ’ ret - ’
} n
2 V'(V'fl-é)(f—é,) =/ r(r‘~3é)
c =t r=1
S \
= 2. (r" -36r)
rzC -
2 L / A
= L n(a+r) -~ l?y\(‘hal—(/)
4
/ \ ’ N -
= 1 nh+J] hin+s) =72
4 -
2 N/ 2 \
= lIn(n+x)[ h +n —72)
4 N ’
/ \/ / \
= Julnr)(n-8)(n+q)
‘=:1r- 7
(Total for Question 6 is 15 marks)
L
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f) i“("l*')(n—g)(h’r‘i) :'—;'—h(h—f-‘)(?_n-;-l)

L (nmg)(ve) = 2 (2mr1)
nh + h~—-"17°2 p— .374'(2_.44_[)

30t 4 3%n =216 = 68n + 34

3\.\1 —’égh '_'ZS-O =0

n = 29 or n= 10

3




Diagrams not drawn to scale

VA
D C D C

A | |

| |

| |

| |

| |

| |

1.16m 1.16m ! !

l l

| |

| |

| |
v O O l l >
A 0] B -0.2 0 0.2 X

<+— 04m ——»

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 1.16m and the diameter, 4B, 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= | +k() =

l ‘-ILLv\

s = O

0\) Max Ae_(tk - L6 - = 0.16m
b) X 0.0 = .16
7 J

yu = [ + l*(x.}

R

l.IL = | + 0.04

0.1¢6 = k

O.04

K = 4

- /
) Volume = Colider = [ 7mx do
4 J ) 7

[
R 1,, 'l‘;
Z T x0:2 XI.'L -—"T]—( ‘*)/I ML\
=) =
|

- 14

= 0.0464mT -~ T “Wr o

4 | 2

= 0.0oatam —1r[ [la¢* _ L\ —/ 1 _,\/
4 | 2 2/
= —
= 0.04L4 T — 0.00%T = 0\GHNE -
= 0.13%¢ h3

(Total for Question 7 is 12 marks)

.
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(d)

Any one of e.g.

the measurements may not be accurate

the inside surface of the bowl may not be smooth

there may be wastage of concrete when making the bird bath

Bl

)

(e)

Some comment consistent with their values. We do need a reason

[0.136— 0.127
' 0.127

] x100 = 7.0866..1

so not a good estimate because the volume of concrete needed to
make the bird bath 1s approximately 7% lower than that predicted
by the model

or

We might expect the actual amount of concrete to exceed that which
the model predicts due to wastage, so the model does not look
suitable since it predicts more concrete than was used

Bl1ft

4y



(a) Shade on an Argand diagram the set of points

zG(C:|z—4i|<3 N zEC:—g<arg(z+3—4i)<%

Wa(z ~(3+44) v

The complex number w satisfies
lw—4i| =3

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

2)

L ([o.a) Nar ara whea

& 4 é“ﬂia«(‘ £ rom (0,0)
bovches circle

s (12N Q— = ;.
4-
(2

,+_
414 T 2.42 radian$

i

12y

W
-~ 9

M a~ h./‘ﬁ

1
)

J
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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 particle 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 model to determine whether or not the octopus is able to catch fish F.

(7

(b) Criticise the model in relation to fish F.
1)

(c) Criticise the model in relation to the octopus.

1
a.) A

~
(4

7\ Af Llofd‘l' ,poll.é C

/ 6
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0 AGR.oc = o

— —
4 = O0A + \AC -

Ag = [12) x\  /~3 yiz)

3 9 ] = [ 1 & 3A

13 | 2 \~7 + 184

ol (

[ =3+ 1TA /'iz‘\

Rt C [ v+ 3A | [ 3 =0

\ -2+ 8/, (13
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Question 9 continued = 154 _ __L
A 470 =~ R
/ \ /[ s\
[0\ [ =-3+12(3) )
(s V= 1 +3(%)
i \ =2+ 18(%)
/ 7(. /I ’ \\
s | = 2]
=) \ ")

> 2

N\
2|
[\

OC| = /1" +2 +¢0"
A

. Ocﬁolpus oot veacl ,F:'sl\

9(b) e.g. B
Fish F may not swim in an exact straight line from 4 to B Bl
Fish F may hit an obstacle whilst swimming from 4 to B -
Fish F may deviate his path to avoid being caught by the octopus a
O
(c) e.g. N
Octopus is effectively modelled as a particle — so we may need to -
look at where the octopus’s mass is distributed B1
Octopus may during the fish /”s motion move away from its fixed -
location at O B
- ®
(Total for Question 9 is 9 marks)
TOTAL FOR PAPER IS 80 MARKS
525 U
Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics - Sample Assessment Materials -
Issue 1 - August 2017 © Pearson Education Limited 2017



