PURE MATHEMATICS (A) UNIT 6 ~ TEST PAPER3

1. Leta be afixed integer greater than 1. Prove by induction that, for all integers n> 1,
d" -1 is divisible by a— 1. (5 marks)

2. z1=2¢" and z, = %em.
(a) Write down the modulus and the argument of (i) z,z,, (ii) 4 (4 marks)
z

(b) Show points representing z, and z, on an Argand diagram, and draw on your diagram the
locus given by the equation |z -z, |=|z—2z,]. (3 marks)

3. Obtain the Taylor expansion of cos x in ascending powers of (x — 1), as far as the term in

x-n)'. (8 marks)
4. (a) With the usual notation, derive the result (QZ) ~ A=Yy (3 marks)
dx 2h
0

(b) Use this step-by-step method, with a step length of 0-1, to find an app;oximate value of y
when x = 1-2, given that g-x}i —y=2¢,y=1whenx=1 and y =073 when x=0-9.

(7 marks)
5. 2 -1 1
(a) Find the eigenvalues of thematrix A=| -1 0 1. (7 marks)
1 1 2 '
(b) Hence write down a diagonal matrix D such that, for some non-singular matrix P (which
need not be found),

D =P'AP. (2 marks)
(c) Find A™! and write down the eigenvalues of A™'. (5 marks)

6. The plane J] with equation r.(3i—2j—k)=p contains the points 4 (2, 1, ¢)and B (3, c, 2).

(a) Find the values of c and p. (3 marks)
(b) Find the perpendicular distance from the origin O to the plane []. (3 marks)
(¢) Find ﬂf, co-_t_)_r’dinates of the point [T which is the reflection of O in T. (4 marks)
(d) Find OA4 x 4B and hence or otherwise find the area of triangle OA4B. (5 marks)
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7. (a) Giventhat y=arccosx, express x in terms of y and hence obtain & in terms of y.

(2 marks)
dy -1 d?y 43 y . :
(b) Deduce that = = and find — and —< in terms of x. 7 marks)
dx h _ x; dxz dxs (
(c) Hence write down the first three non-zero terms in the Maclaurin series for arccos x.
(S marks)
(d) Use your series to find an estimate of arccos (0-6) correct to 2 decimal places, showing
your working clearly. (2 marks)
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