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(
1. (i) The matrix A is defined by
(3/( 4k — lj
A =
2 6
where £ is a constant.
(a) Determine the value of & for which A is singular.
(2)
Given that A is non-singular,
(b) determine A" in terms of k, giving your answer in simplest form.
(2)
(i1)) The matrix B is defined by
[0 )
0 ¢
where p and ¢ are integers.
State the value of p and the value of ¢ when B represents
(a) an enlargement about the origin with scale factor —2
(b) a reflection in the y—axis.
(2)
.
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Question 1 continued
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2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable. 8
3 2 =
fz)y=2z"-13z"+59z+ p pEL 9'
Z
Given that z =3 is a root of the equation f(z) =0 =
m
(a) show that p =87 2
(2) z
7
(b) Use algebra to determine the other roots of f(z) = 0, giving your answers in »
simplest form. =
@ 2
On an Argand diagram
» the root z =13 is represented by the point P
» the other roots of f(z) =0 are represented by the points O and R
o - . . U
the number z = -9 is represented by the point § o
=
(c) Show on a single Argand diagram the positions of P, O, R and S 3
1) =
=
(d) Determine the perimeter of the quadrilateral POSR, giving your answer as a o
simplified surd. =
(2) 4
= o
n
2
=
m
>
O
o
=
()]
-
=
=
-
m
2
-
£
7
>
e,
m
>
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 9 marks)
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r

3.

f(x)=x3—5\/;—4x+7 x>0
The equation f(x) =0 has a root a in the interval [0.25, 1]

(a) Use linear interpolation once on the interval [0.25, 1] to determine an approximation
to a, giving your answer to 3 decimal places.

3)
The equation f(x) = 0 has another root f in the interval [1.5, 2.5]

(b) Determine f'(x)
(2)

(c) Hence, using x, = 1.75 as a first approximation to j, apply the Newton—Raphson
process once to f(x) to determine a second approximation to £, giving your answer
to 3 decimal places.
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Question 3 continued
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(Total for Question 3 is 7 marks)
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r

4.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The complex number z is defined by

z=-3+4

(a) Determine |22 - 3|

3

ES

50
(b) Express — in the form kz, where £ is a positive integer.
z

50 3
(c) Hence find the value of arg[—*j

z

Give your answer in radians to 3 significant figures.
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Question 4 continued
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(Total for Question 4 is 8 marks)

11

| |II||II| ||| |III| I"" |II|| I|III |||I|| |I|| II|I| ||II| ||I|I ||II| |I|| |II| Turn over »
[ W
P 7 57 4 3 A @ 1 1 2 8 rn over



Further Mathematics - 2024 - May/Jun - FP1 - QP
I

r
. 2 1 1
5. The equation 5x” —4x + 2 =0 has roots — and —
P q
(a) Without solving the equation,
. 5
(1) show that pg = 5
(ii) determine the value of p + ¢
C)
(b) Hence, without finding the values of p and ¢, determine a quadratic equation
with roots
4
P and R
giving your answer in the form ax’ + bx + ¢ = 0 where a, b and ¢ are integers.
6))
. J
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Question 5 continued
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Question 5 continued

%

pgogecetet
\:&

55

$9096%%%%
096%%%%
K RKK
XRRKKL
qgsgi
RRKKH

X

XS

A
5

8.

53

0
SR

NN
%205
41"4-:

NE
;%b

XX
AT
A
%
5

<2
%

O
X
4
X
S

¢
o%
<
<
>
0

0.0
202
HIS
SRR
00 0393%
20%%%%

%
<5

XX
ZRRKK

»

¢
o2’

<

XXX
82
|~
T
<3

-y

o~
252005
N
N
I
KR
QKK

XXX
-
=<3

p )’{
0.4r
5

¢
0%
o
X
2

XXX
oot
R
KK X
XXX
%’

e

:0
;{A
oo¥e
190%%
RRRRK

&5

$9.0.0.0,
R

¢
WR

XK
KK

-
28

OO
2200

NOT
RRKHIKL
RRRLRK

XX
\
A
)
XX
%!

0
2
4&0
b,
%,
253
S

0
C

ety
35

X il <0
SR
QLR

OO

2058
3%;
2R

905

,\
pasesete!
RXRR
o2%6%0%

35
S
prote!

KRRIRKARKARHARRH

XX
KL

R
XK

RS
SRR

\
»

RS

$RXXS

QLRI

(Total for Question S is 9 marks)
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r N B

6. (a) Prove by induction that for n € Z" )}\\
sy
" 1 (2" -1 g
( 1 r} = ( ) r §:\\
0 2 0 2” :3:Q5{\
o 165
where 7 is a constant. Sy
4) s rz\
Z\
4 K
M 4 0 N 1 -2 i
= = S
0 5 0 2 o
=
The transformation represented by matrix M followed by the transformation represented B
by matrix N is represented by the matrix B :
: : : a b :
(b) (i) Determine N in the form ( dj where a, b, ¢ and d are integers.
c
(i1)) Determine B
3)
Hexagon S is transformed onto hexagon S’ by matrix B
(c) Given that the area of S is 720 square units, determine the area of §
(2)
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Question 6 continued
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Question 6 continued
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(Total for Question 6 is 9 marks)
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r

7. In this question use the standard results for summations.

(a) Show that for all positive integers n

D (2% + 27 =3) = An’ + Br’

r=1

where 4 and B are integers to be determined.

“4)
(b) Hence determine the value of n for which

i;ﬁ —Zn:(lzﬁ +2r-3)=270

r=1 r=1

C))

CRHEKS
3R
25
< b 1t
o%-2e%
0
R
K
@*Qo
o % 109

. )
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P 7 5 7 4 3 A 0 2 0 2 8




GradeMax
Further Mathematics - 2024 - May/Jun - FP1 - QP
a4 )

Question 7 continued
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(Total for Question 7 is 8 marks)
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-
8. Prove by induction that for n € Z"
f(l’l) _ 7n—l + 82n+1

is divisible by 57
(6)
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Question 8 continued
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(Total for Question 8 is 6 marks)
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(
9. The rectangular hyperbola H has equation xy = ¢> where c is a positive constant.
The point P(ct, ;], where ¢ > 0, lies on H
(a) Use calculus to show that an equation of the normal to H at P is
tx—ty=c(t'-1)

“4)

The parabola C has equation y* = 6x

The normal to H at the point with coordinates (8, 2) meets C at the point Q where y > 0

(b) Determine the exact coordinates of Q
“4)

Given that

 the point R is the focus of C

 the line / is the directrix of C

* the line through O and R meets / at the point S

(c) determine the exact length of OS
)
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Question 9 continued
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Question 9 continued
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