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6x+10 in the form p + % , Where p and g are integers to be found.
X+

(2) Express

1)
. 1
The sequence of real numbers uy, Uy, us, ... issuch thatu; =5.2and up+1 = ou, +30 .
u, +
(b) Prove by induction that u, > 5, forn eZ".
(4)
(@) (i) Explain why, for any two vectorsaand b, a.b xa=0.
)
(ii) Given vectors a, b and ¢ such that a x b = a x ¢, where a # 0 and b = ¢, show that
b-c=4a, where Aisascalar.
)
(b) A, BandC are 2 x 2 matrices.
(1) Given that AB = AC, and that A is not singular, prove that B = C.
(2)

6

3
(it) Given that AB = AC, where A = (l 5

elements are all non-zero.

15
J and B = (O 1], find a matrix C whose

©)
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The line I; has equation
r=i+6j—k+ A(2i + 3k)
and the line I, has equation
r=3i+pj + u(i — 2J + k), where p is a constant.
The plane 77; contains |, and I.

(a) Find a vector which is normal to 77.

)
(b) Show that an equation for 77 is 6x +y — 4z = 16.

)
(c) Find the value of p.

1)

The plane 77 has equation r.(i + 2j + k) = 2.

(d) Find an equation for the line of intersection of /7, and 77,, giving your answer in the form

(r-a)xb=0.
(%)
A complex number z is represented by the point P in the Argand diagram. Given that
|z-3i| =3,
(a) sketch the locus of P.
)
(b) Find the complex number z which satisfies both| z - 3i| =3 and arg (z - 3i) = 3r.
(4)
The transformation T from the z-plane to the w-plane is given by
2i
w=—.
W

(c) Show that T maps|z - 3i| =3 to a line in the w-plane, and give the cartesian equation of this

line.
)
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(a) Given thatz=e'’, show that

1
" —
z

=2isinnd,

n

where n is a positive integer.

)
(b) Show that
sin° @ = %(sin 56 —5sin 30 + 10 sin 8).
()
(c) Hence solve, in the interval 0 < 6< 27,
sin50-5sin 30 +65sin 9 =0.
(%)
The variable y satisfies the differential equation
d?y d
41+X)—2 +4x-L =y,
( ) dx? ax )
Atx=0,y=1and d_y = E
dx 2
. d’y B
(@) Find the value of —- atx=0.
X
1)
(b) Use the approximations
2 —_— —
y) L 0oty g [d_yj <YiTYa ithh=ol
dx* ), h dx /, 2h
to find an estimate of y, at x = 0.1, to 5 decimal places.
(6)
. d’y _
(c) Find the value of o atx =0.
X
(4)
(d) Expressy as a series, in ascending powers of x, up to and including the term in x°.
)
(e) Find the value that the series gives for y at x = 0.1, giving your answer to 5 decimal places.
1)
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3 2 4
A=|2 0 2
4 2 k
(a) Show that det A = 20 — 4k.
)
(b) Find A™.
(6)
0
Giventhatk =3 and that | 2| is an eigenvector of A,
-1
(c) find the corresponding eigenvalue.
)
Given that the only other distinct eigenvalue of A is 8,
(d) find a corresponding eigenvector.
(4)
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