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] f = X =4y
X
(@) Show that the equation f(x) = 0 has a root « in the interval [1.4, 1.5]
)
(b) Determine f'(x).
(©)
(c) Using x, = 1.4 as a first approximation to a, apply the Newton-Raphson procedure
once to f(x) to calculate a second approximation to «, giving your answer to 3 decimal
places.
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2. The quadratic equation

5x*-2x+3=0
has roots a and f.

Without solving the equation,

(@) write down the value of (« + f) and the value of of

1)
(b) determine, giving each answer as a simplified fraction, the value of
(i) o +p

(i) o+ p°
(4)

(c) determine a quadratic equation that has roots
(a+ %) and (B + o)

giving your answer in the form px® + gx + r = 0 where p, g and r are integers.

(4)
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f@)=z'+az’+bz"+cz+d
where a, b, ¢ and d are integers.
The complex numbers 3 + i and —1 — 2i are roots of the equation f(z) =0
(@) Write down the other roots of this equation.
)
(b) Show all the roots of the equation f(z) = 0 on a single Argand diagram.
)
(c) Determine the values of a, b, ¢ and d.
()
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4. (a) Use the standard results for Zrz and Zr to show that
r=1 r=1
- 1
Y (2r-1)?= —n(4n? - 1)
r=1 3
for all positive integers n.
(®)
(b) Hence find the exact value of the sum of the squares of the odd numbers
between 200 and 500
(4)
12
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5. The rectangular hyperbola H has equation xy = 64
. 8 .
The point P| 8p, — |, where p = 0, lies on H.
p
(@) Use calculus to show that the normal to H at P has equation
p’x—py =8(p' - 1)
(5)
The normal to H at P meets H again at the point Q.
(b) Determine, in terms of p, the coordinates of Q, giving your answers in simplest form.
(4)
\. J

16

P 6 5 7 5 4 A 0 1 6 3 2

5

o5
KKK
SR
PeSetetotod
LA
[95% %
K
0% 00
S

LA
el
SRS
D9%( o0 Yo%
o
XA K>

o0’
JC

%%
o

<
%
b0

%
XX
%3
:
S

X

<
X
S

2K

”
X

53
QKRS

QIIREIK

LKL,
SSasesssotaseseletes?
EERKERREES

A
<
%
5
%
PPN

o
¢
o
3%
0t



Further Mathematics - 2020 - May/Jun - FP1 - QP

9
oo
PO Torales
P
SIS,

<9
KPS

2 i

KGR
s
e’ %
SRES
XX

X
SRS

X
DoScaraies

<R <X
Dose 4 ¢

RO TToN
P %%
SRS
SO0

QKA
SRR
»
KT
XA
<3S

O
5
.0

25
o
58
o

QRHARRIASIKELS,
RRRIRRKSR

GradeMax

P 6 5 7 5 4 A 0 1 7 3 2

[
( Leave )
blank
Question 5 continued
. J/
17
I

Turn over »



Further Mathematics - 2020 - May/Jun - FP1 - QP

e

Question 5 continued

Leave |
blank

18

P 6 5 7 5 4 A 0 1 8 3 2

-
0 eiete
QB
Boseie « 103

%%
S im0
KL

SR
(920, 030 o¢
o2 9%

5
K
<
5%
555

:’:’:

oo
B0
S8R

%
e’
&
i
%%
<

X
X
e
%

K>
IR
IR

20,
SRS

otedetotetetetetotel
EIRKIEEK

>
5
KL
L
0%

X
S
,0

Betele



Further Mathematics - 2020 - May/Jun - FP1 - QP

9
oo
PO Torales
P
SIS,

<9
KPS

2 i

05557 %
SR
e’ %
SRES
XX

X
SRS

X
DoScaraies

<R <X
Dose 4 ¢
RO TToN
P %%
SRS
SO0

QKA
SRR
»
KT
XA
<3S

020
SRS,
oS e led
LK

$%%%
5
YO
L
¥
23978

&

o
ot
) I
7
RIHLAR

5
0‘0“'
e
KK

o%%
<R
RERRS

X
X
b

odetetototedodetelst

CERRRLES
RRELRS

RRERRRELES,
0

RRELRKES,
RoSotesetetotetote

<
555
<5
3
258
X

<
X
6%
<
<
XA

GradeMax

[
( Leave\
blank
Question 5 continued
Q5
(Total 9 marks)
. J/
19
I
VD RO RO 0 Turn over »
P65 7 5 4 A0 1 9 3 2



Further Mathematics - 2020 - May/Jun - FP1 - QP

Leave\
blank
6. (i) A= bo
' o 3
(a) Describe fully the single transformation represented by the matrix A.
()
The matrix B represents a rotation of 45° clockwise about the origin.
(b) Write down the matrix B, giving each element of the matrix in exact form.
1)
The transformation represented by matrix A followed by the transformation
represented by matrix B is represented by the matrix C.
(c) Determine C.
()
(if) The trapezium T has vertices at the points (-2, 0), (-2, k), (5, 8) and (5, 0), where k is
a positive constant. Trapezium T is transformed onto the trapezium T’ by the matrix
51
-2 3
Given that the area of trapezium T’ is 510 square units, calculate the exact value of k.
()
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7. The parabola C has equation y* = 4ax, where a is a positive constant.
The line | with equation 3x — 4y + 48 = 0 is a tangent to C at the point P.
(@ Showthata=9
(4)
(b) Hence determine the coordinates of P.
(2)
Given that the point S is the focus of C and that the line | crosses the directrix of C at the
point A,
(c) determine the exact area of triangle PSA.
(4)
|\
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8. (i) Prove by induction that, forn € Z*
2rr -1 n?
- Pr+1)* (n+1)?
(6)
(if) Prove by induction that, for n € Z*
f(n)=12"+2x5""
is divisible by 7
(6)
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