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Find the cube roots of %\/5 + %i, giving your answers in the form cos 6 +isin 6, where 0 < 0 < 2x. [4]

It is given that the set of complex numbers of the form re'® for -t < 6 < m and r > 0, under
multiplication, forms a group.

1.
(i) Write down the inverse of 5¢3", [1]

(ii) Prove the closure property for the group. [2]

(iii) Z denotes the element eiy, where %n <y < m. Express Z? in the form eie, where -1 < 0 < 0. [2]

x-=6 y+7 z+10

1 3 and a plane p has equation 3x — 4y — 2z = 8.

A line [ has equation

(i) Find the point of intersection of [ and p. [3]

(ii) Find the equation of the plane which contains / and is perpendicular to p, giving your answer in
the form ax + by + cz = d. [5]

The differential equation

dy 1
— +
dx 1-x

=

>y =(1-x)>, where |x| <1,
can be solved by the integrating factor method.

(i) Use an appropriate result given in the List of Formulae (MF1) to show that the integrating factor
1

1+x\2
can be written as ( 1 x) 2. [2]
-X

(ii) Hence find the solution of the differential equation for which y = 2 when x = 0, giving your
answer in the form y = f(x). [6]

The variables x and y satisfy the differential equation

&y dy 3
@ — 6& + 9y =
(i) Find the complementary function. [31]

(ii) Explain briefly why there is no particular integral of either of the forms y = ke™ or y = kxe®*.

(1]

(iii) Given that there is a particular integral of the form y = kx?*e>*, find the value of k. [5]
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6  The plane I, has equation r = (2) +7L(1 ) +,u(—5).
1 0 -2
(i) Express the equation of I, in the form r.n = p. [4]

7
The plane I1, has equation r. ( 17 ) =21.
-3

(ii) Find an equation of the line of intersection of I, and I1,, giving your answer in the formr = a + tb.

[5]

7 (i) Use de Moivre’s theorem to prove that

_ tan (3 — tan> 0)

tan360 = 4
1 —3tan0 [4]

(ii) (a) By putting 0 = %n in the identity in part (i), show that tan 1]—27r is a solution of the equation
£ -3 =3t+1=0. [1]
(b) Hence show that tan %ﬂ: =2 —+/3. [4]

(iii) Use the substitution # = tan 6 to show that

2-3 3_p
(3-1) - amb,
o (1 =322)(1 + 1)

where a and b are positive constants to be determined. [5]

8 A multiplicative group Q of order 8 has elements {e, p, pz, p3, a, ap, apz, ap3}, where e is the
identity. The elements have the properties p* = e and a® = p* = (ap)®.

(i) Prove that a = pap and that p = apa. [2]
(ii) Find the order of each of the elements pz, a, ap, apz. [5]
(iii) Prove that {e, a, p*, ap*} is a subgroup of Q. [4]
(iv) Determine whether Q is a commutative group. [4]
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