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1. Given that k is a real number and that
(1+k k
Sl ok 1-k
find the exact values of k for which A is a singular matrix. Give your answers in their
simplest form.
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3 1
2. f(x) = 3x? — 25x 2 — 125, X >0
(a) Find f'(x).
)
The equation f(x) = 0 has a root « in the interval [12, 13].
(b) Using x, = 12.5 as a first approximation to «, apply the Newton-Raphson procedure
once to f(x) to find a second approximation to «, giving your answer to 3 decimal
places.
(4)
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3. (a) Using the formula for Zrz write down, in terms of n only, an expression for
r=1
3n
2
r=1 (1)
(b) Show that, for all integers n, where n > 0
3n n
z 1’ = —=(an® + bn + ¢)
r=2n+l 6
where the values of the constants a, b and ¢ are to be found.
(4)
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4
= P
I+1
Find, in the forma + ib wherea, b € R
(a) z
()
(b) 22
()
Given that z is a complex root of the quadratic equation x? + px + ¢ = 0, where p and q are
real integers,
(c) find the value of p and the value of g.
®3)
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Question 4 continued

IR
ARER
e te®

<
hates
S5

LS
W

%

X
A0
(7 5 0%
09

A
SRS

9.0
%-

o0
osose e
=L
XS
A<
ave%

<
3

<A

55

SCSES
%

oo}

ORI
LN
F:)

BIS

3

%
5
[}

%

o
o959}

RRICH
CRKK
XXX

000
Potosel
e
PRAKEY
KKK,

<
5
0%
B
%
%0

XA
LK
KLRHLRS,
LA S

<
5%

b9
<%
Jatesoteteteset
CRERRLES

X X
%

U

X KK

K

V%

0t teteteetete!
256508

0O
SRS,
2R

XRERY
S

¢
55
000

R

AN
RIS
% XK

O
KK
5%
25

O
SR
2R

0o
RS
1 '9%0%
o o
SRR
XK AHXXH

X
s
<!

606
%%
~4
A
%

QL
A
o

N
RS
255
<P

QX
S
q%g

4

0
R

e
%

<
ozoge
N

AR
LR,
BN
ol !
%
XK

4]

)]

24
%

RS
%
%.
<K

00,0000 0.0
05505

<

%
25859,

9%
<t
S ey
907000

9 0.0
e

CGRIRRGIRD
55 S

o5
i

0
25
255
0o
CEXRILS

X KRR KR IKKKL
$0%

25K

Sotetotetetotetetets!

%S
%
55

SRR
%%

<

GRS

SRR ERKLEARA]
R

X X IR
R ERELKLRL 0N

XX

G
K5
KK

0
.;
<
5
%
55
~
4

.:
<5
:’

%%

9

R O SO O Turn over
P 4 6 6 8 1 A 0 9 3 2



PhysicsAndMathsTutor.com

LeaveN
blank
5. Points P(ap?, 2ap) and Q(ag?, 2aq), where p? # g2, lie on the parabola y? = 4ax.
(@) Show that the chord PQ has equation
y(p +q) = 2x + 2apq
(5)
Given that this chord passes through the focus of the parabola,
(b) show that pg= -1
(1)
(c) Using calculus find the gradient of the tangent to the parabola at P.
)
(d) Show that the tangent to the parabola at P and the tangent to the parabola at Q are
perpendicular.
)
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Question 5 continued
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6.
_
P V2 V2
ELE
V2 V2
(a) Describe fully the single geometrical transformation U represented by the matrix P.
)
The transformation U maps the point A, with coordinates (p, g), onto the point B, with
coordinates (612, 312).
(b) Find the value of p and the value of q.
©)
The transformation V, represented by the 2 x 2 matrix Q, is a reflection in the line with
equationy = x.
(c) Write down the matrix Q.
(1)
The transformation U followed by the transformation V is the transformation T. The
transformation T is represented by the matrix R.
(d) Find the matrix R.
@)
(e) Deduce that the transformation T is self-inverse.
1)
J
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Question 6 continued
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7. A complex number z is given by
z=a+?2i
where a is a non-zero real number.
(@) Find z? + 2z in the form x + iy where x and y are real expressions in terms of a.
(4)
Given that z2 + 2z is real,
(b) find the value of a.
1)
Using this value for a,
(c) find the values of the modulus and argument of z, giving the argument in radians, and
giving your answers to 3 significant figures.
©)
(d) Show the points P, Q and R, representing the complex numbers z, z2 and 2> + 2z
respectively, on a single Argand diagram with origin O.
©)
(e) Describe fully the geometrical relationship between the line segments OP and QR.
)
w,
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Question 7 continued
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8. (i) Prove by induction that, for n € Z*
= 2+ 1 1
Zrz(r+l)2 ==y
(5)
(if) A sequence of positive rational numbers is defined by
u =3
1 +
Z’ln+1:_un+_’ nEZ
3
Prove by induction that, for n € Z*
u, =5X l + i
3 3
()
J
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Question 8 continued
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9. The rectangular hyperbola, H, has cartesian equation xy = 25

(@) Show that an equation of the normal to H at the point P| 5p, > , p#0, is
p

5
y-px==-5p’
p

This normal meets the line with equation y = — x at the point A.

(b) Show that the coordinates of A are

_'Ei'_k 5 ps ';Z =5 p
p p

The point M is the midpoint of the line segment AP.
Given that M lies on the positive x-axis,

(c) find the exact value of the x coordinate of point M.

()

(3)

(3)
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Question 9 continued

3
&
L

o
-
.

o

T

4

s
&

Boteretetes

Doele 03]
dodeoa%es
foletd!
SIDES
PRO% 1§ B0

O
SRS
> % 1

3 o%
et

0%

o
<
?’z:,

<
K
K
oo

<

0055
RR,

%
ool

>
%& b

o

K2R
..0
<)
e

<SRRI RICK

SR

K5
K5

SRS
RERRS

X

00,
XA
%%
K

EORKY
CRIRHIK

SRR

%
%0500 % %%

o%

%
R

<
X
s

%
%%
e

%ot

Seetetotele!
SRR
258

5
aseleteleleteted

,A
4
Y

XX

.0
Soedetotetedet

6% %%
%5%6%

%
o205
o totetetotelotetototototeteted

$4%!
oot teteteds

>

95
kS
‘:”

%
RS

X
o

dele%e!
S
RKKS

1000620200 %6% %%

o208
A

A
%%
X5

taSoteote’
ARE
CATYE
S5

S8
&
P

S
X5
<

QIR
2%

9
. Nl
ok
1555%

%
X

Q0
5
A%

4

poogs is

<
ozoge
N

X
255
XN
<Kl
%%
XK

%
SERRIRLIZS
it

00,0000 0.0
ol
4’::’:‘ e
9]
34
X

0%

<

%
25859,

9%
<t

S ey
907000

9 0.0
e

CGRIRRGIRD
55 S

<>
R
QY
oo
dosoaty:
000500 %% % %%

X KRR KR IKKKL
$0%

25K

Sotetotetetotetetets!

%S
%
55

SRR
%%

<

GRS

SRR ERKLEARA]
R

X X IR
R ERELKLRL 0N

XX
K

G

%%

0
.;
<
5
%
55
~
4

.:
<5
:’

%%

29

R SO0 A Turn over
P 4 6 6 8 1 A 0 2 9 3 2





