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1. Given that k is a real number and that

1+k k
A=
‘% we]

-
find the exact values of & for which A is a singular matrix. Give your answers in t.
simplest form.

(3)

Dt (A) = (W) - = 12w

LI Stneplar 2UPEC o WP

w\w

2. fa) =3 — 2557125, 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 a, apply the Newton-Raphson procedure

once to f(x) to find a second approximation to ¢, giving your answer to 3 decimal
places.
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3. (a) Using the formula for z r* write down, in terms of » only, an ex
r=1

3n
2
r
r=1

(b) Show that, for all integers n, where n > 0

3n n
Z Pt = g(an“ + bn + ¢)

r=2n+l

where the values of the constants a, b and ¢ are to be found.
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4. z:i.
1+1

Find, in the form a +ib where a, b € R

(a) z

(b) 22

2

Given that z is a complex root of the quadratic equation x* + px + g = 0, where p and ¢ are
real integers,

(¢) find the value of p and the value of .
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Points P(ap®, 2ap) and O(aq?, 2aq), where p*> # ¢°, lie on the parabola y %

(a) Show that the chord PQ has equation

y(p+q)=2x+2apq

Given that this chord passes through the focus of the parabola,

(b) show that pg=—1

(1)

(¢) Using calculus find the gradient of the tangent to the parabola at P,
(2)

(d) Show that the tangent to the parabola at P and the tangent to the parabola at O are
perpendicular.

2)
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(a) Describe fully the single geometrical transformation U represented by the matrix P.

2)

The transformation U maps the point 4, with coordinates (p, ¢), onto the point B, with )
coordinates (632, 312).

(b) Find the value of p and the value of g.
3) |

The transformation V, represented by the 2 x 2 matrix Q, is a reflection in the line with
equation y = x.

(¢) Write down the matrix Q.

(n

The transformation U followed by the transformation ¥ is the transformation 7. The
transformation T is represented by the matrix R. |

(d) Find the matrix R.
3)

(e) Deduce that the transformation 7'is self-inverse.

(1)

fotation abeut (0,0) Tnrodg~
g
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7. A complex number z is given by

where a is a non-zero real number.

(a) Find z2 + 2z in the form x + iy where x and v are real expressions in terms of a.

Given that z% + 2z is real,

(b) find the value of a.

(1)

Using this value for a.

(¢) find the values of the modulus and argument of =, giving the argument in radians, and
giving your answers to 3 si gnificant figures.

3)

(d) Show the points P, O and R, representing the complex numbers z. z° and z° + 2z
respectively, on a single Argand diagram with origin O.

)

(e) Describe fully the geometrical relationship between the line segments OP and OR.
(2)
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8. (i) Prove by induction that, for n € Z"

n

Z 2r +1 - 1
PO+ 1y (n+1)°

r=1

(ii) A sequence of positive rational numbers is defined by

u, =3
18 L
uiH—I —H” + 5’ nc 4

(5)
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9. The rectangular hyperbola, /7, has cartesian equation xy = 235

(a) Show that an equation of the normal to H at the point P(S P, E),
P

o, _ 3 3
y-px=—-35p
p

This normal meets the line with equation y = — x at the point 4.

(b) Show that the coordinates of 4 are

( 5 5
——+5p, ——3p
P P 3)

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

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

3)
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