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. The variable y satisfies the differential equation

dy

—=X+cCosy.
& y
It is given that y = 0.6 at x = 0.
B . E}i ~ yl _y() . .
Use the approximation =T with a step length of 0.05, to estimate the values
0

of y at x = 0.05 and x = 0.1, giving your answers to four decimal places.
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Question 1 continued

(Total 6 marks)

Leave )
blank

N 3 00 2 5 A0 3 2 8

Turn over



1 p 2
M=|0 3 g,
2 p 1
where p and g are constants.
1
Given that |2| 1s an eigenvector of M,
1

(a) show that g = 4p.

3
Given also that A = 5 is an eigenvalue of M, and p < 0 and ¢ <0, find
(b) the values of p and g,

“)
(c) an eigenvector corresponding to the eigenvalue A = 5. &
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Question 2 continued

(Total 10 marks)
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2
« +1)gx—)2’ =2y’ +(1 —2x)%. @

(a) By differentiating equation (I) with respect to x, show that
2

d’y d’y dy
x4+ 1) —= = (1—4x)— + (4y —2)=.
( )dx3 ( x)dx2 (y )dx
3)
Given that y =1 and %=1atx=0,

(b) find the series solution for y, in ascending powers of x, up to and including the term

in x3.
“)
(c) Use your series to estimate the value of y at x = ~ 0.5, giving your answer to two
decimal places.
1)

Leave
blank

N 3 00 2 5 A 0 8 2 8




Question 3 continued

Leave )
blank

M 10 0 0 00

9

Tuarn over



Question 3 continued

Leave
blank

N 3 00 2 5 A0 10 2 8
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4.

The point P represents a complex number z on an Argand diagram such that
lz-3|=2]|z].

(a) Show that, as z varies, the locus of P is a circle, and give the coordinates of the centre
and the radius of the circle.

)

The point Q represents a complex number z on an Argand diagram such that

1z+3|=]z-i3].
(b) Sketch, on the same Argand diagram, the locus of P and the locus of Q as z varies.
)
(c) On your diagram shade the region which satisfies
|z=3|>2|z| and |z+3|>|z-i/3]
2)
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k=2
1-k &k

A transformation T': R? — RR? is represented by the matrix A.

5. A= [ ] , Where £ is constant.

(a) Find the value of & for which the line y = 2x is mapped onto itself under 7.
(b) Show that A is non-singular for all values of .
(¢) Find A7! in terms of .

A point P is mapped onto a point Q under 7.

. i 4 . ..
The point Q has position vector [ ] relative to an origin O.
Given that £ = 3,

(d) find the posiﬁon vector of P.

(€))

(€))

0]
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6.

De Moivre’s theorem states that
(cos@+isinf) = cosnf+isinnfd for n € R.

(2) Use induction to prove de Moivre’s theorem for n € Z.

6))
(b) Show that
c0s50 =16co0s’ § —20cos’ § +5cosd .
6
(c) Hence show that 2 cos % is a root of the equation
x'—5x" +5=0.
3)
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Figure 1

Figure 1 shows a pyramid PQRST with base PORS.
The coordinates of P, Q and R are P (1,0, -1), 0 (2, -1, 1) and R (3, -3, 2).
Find

(a) PO x PR,
3)

(b) a vector equation for the plane containing the face PQRS, giving your answer in the
formr.n=d.

2)
The plane I7 contains the face PST. The vector equation of I7 is r . (i — 2j — Sk) = 6.
(c) Find cartesian equations of the line through P and S.

)
(d) Hence show that PS is parallel to OR.

(2)
Given that PORS is a parallelogram and that 7 has coordinates (5, 2, 1),
(e) find the volume of the pyramid PQRST.

3)
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