PURE MATHEMATICS (A) UNIT 6 TEST PAPER 10

244 1+A 3+2A
1. Findthe valueof Aforwhich | 3+A 2+4 5+2A |isa singular matrix.
' 3+A  2+A  6+3A (4 marks)

2. (a) With the usual notation, derive the approximation formula ( %) - Zli-&
’ (3 marks)

(b) Given that % = 2x - yand that y = 1 when x = 0, use the above formula with # = 0-1 to

estimate the value of y when x = 0-2, (5 marks)

3. A complex number z satisfies the equation |z-i|=2{z+1 |

(a) Show that this equation represents a circle in the Argand diagram and find the centre and
radius of this circle. (8 marks)

(b) Write in the form w = f{z) a transformation which would map this circle onto another

circle with the same radius but with its centre at the origin. (2 marks)

4. (a) Prove by induction that for any positive integer n, (cos 8 + i sin 8y = cos nB + i sin nb.

(6 marks)
(b) Given that (cos 8+ isin §)' =~ %-— -‘i—ii , find all the possible values of 8 between 0
and 2x. (5 marks)
5. (a) Find the first three derivatives of e** (2 marks)
Hence conjecture a formula for the nth derivative of e*, and use mathematical induction
to prove your conjecture. (5 marks)
(b) Write down, as far as the terms in «, the Maclaurin series for ¢** and for In(1 + 2x).
(2 marks)
(c} By multiplying these series together, or otherwise, find a series expansion for
& In(1 + 2x) as far as the term in x*. (4 marks)
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6. The points 4, B, Cand D have position vectors 2i - 3j + k, —4i ~2j— 3k, 2j+ 2k and
6i + j + 6k respectively.

(a) Show E)at A_}E)CD is a parallelogram, : (2 marks)
(b) Find ABx AD. (3 marks)
(¢) Find a vector equation of the plane containing 4, B, C and D. (4 marks)
(d) Find the perpendicular distance from the origin to the plane ABCD. (2 marks)
(e) Calculate the volume of the pyramid Q4BCD. (3 marks)
7. A linear transformation 7 is represented by the matrix 2 -1 0
M=| 0 2 -1
~1 0 2
The points P and Q are mapped to P and Q" respectively by T.
(a) Given that P is the point (1, 3,2), find the co-ordinates of P". (1 mark)
(b) Given that Q° is the point (5,-3, 0), find the co-ordinates of . | (3 marks)
(c) Show that 1 is the only real eigenvalue of 7 and find an eigenvector of magnitude 1.
- (7 marks)

Another transformation S has matrix M”,
(d) Find the image of P under the combined transformation ST. (4 marks)
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