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Prove that sinh (iz— @) = sinh 6.

(4)
The variable y satisfies the differential equation
Y o_yre,
dx
It is given that y = 1 at x = 0.5. Use the approximation (g—yJ ~ N ; Yo , with h = 0.1,
X 0
to find an estimate of y to 4 decimal places at
() x=0.6,
®3)
(b) x=0.7.
)
(a) The point P represents a complex number z in an Argand diagram. Given that
lz-2i| =2]z+il,
(i) find a cartesian equation for the locus of P, simplifying your answer.
)
(ii) sketch the locus of P.
®3)

(b) A transformation T from the z-plane to the w-plane is a translation —7 + 11i
followed by an enlargement with cente the origin and scale factor 3.

Write down the transformation T in the form

w=az+b, abeC

)
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d’y dsz
X 2 +y=o.
ydx2+(dx y

d’y
(a) Find an expression for vl
X

Q)

Given thaty =1 and (;_y =latx=0,
X

(b) gind the series solution for y, in ascending powers of x, up to an including the term
in x°.
(®)

(c) Comment on whether it would be sensible to use your series solution to give
estimates for y at x = 0.2 and at x = 50.
()

>

I
» O P
» 0O
w A~ A

2
(a) Verify that | — 2 | is an eigenvector of A and find the corresponding eigenvalue.
1
®3)
(b) Show that 9 is another eigenvalue of A and find the corresponding eigenvector.

®)
2

(c) Given that the third eigenvector of A is 1|, write down a matrix P and a
-2

diagonal matrix D such that
PTAP =D.
(5)
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Forn e Z" prove that

(a) 2°"* 2+ 5"* s divisible by 3,

o3 ()
n 3n+l

)

()

The plane //passes through the points
A(-1,-1,1),B(4,2,1)and C (2, 1, 0).

(a) Find a vector equation of the line perpendicular to // which passes through the
point D (1, 2, 3).

®3)
(b) Find the volume of the tetrahedron ABCD.

®3)
(c) Obtain the equation of //in the form r.n = p.

®3)
The perpendicular from D to the plane //meets //at the point E.
(d) Find the coordinates of E.

(4)
(e) Show that DE = @

35

)
The point D’ is the reflection of D in //.
(f) Find the coordinates of D'.

®3)

END
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