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Answer ALL the questions.

1 (i) Find the shortest distance from the point (3, -1, -2) to the 
plane with equation x - 2y + 4z = 11.  [2]

 (ii) Find a cartesian equation of the plane which passes 
through the point (3, -1, -2) and is parallel to the plane 
x - 2y + 4z = 11.  [2]

2 A multiplicative group G consists of the elements 
{1, z, z2, z3, z4, z5}.

 (i) State the order of the element z4.  [1]

 (ii) List all the subgroups of G.  [3]

 The group H consists of the set {1, 2, 3, 4, 5, 6} with the 
operation of multiplication modulo 7.

 (iii) Determine whether G is isomorphic to H.  [2]

3 It is given that the differential equation
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4 The operation ) is defined by x y xy k x y 12) = + + +^ h  , where 
x and y are real numbers and k is a real constant. It is given 
that the operation ) is associative.

 (i) Show that there are two possible values for k, one of 
which is 4.  [4]

 (ii) In the case where k = 4, determine whether the set of real 
numbers, under the operation ), forms a group.  [4]

5 The differential equation
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 is to be solved for x 11 . Use the substitution u y=  to find 
the general solution of the differential equation, expressing 
your answer in the form y = f(x).  [8]

6	 (i)	 Use	de	Moivre’s	theorem	to	find	an	expression	for	cot7i 
in terms of coti and hence find the exact roots of the 
equation u6 - 21u4 + 35u2 - 7 = 0.  [7]

 (ii) State the exact roots of the equation 
v3 - 21v2 + 35v - 7 = 0, justifying your answer. Hence find 
the exact value of
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7 The plane P1 passes through the points (5, 2, -2), (4, 0, -1)
 and (2, 1, -3).

 (i) Find a cartesian equation of the plane P1.  [5]

 The line l1 has equation x y z
2 1
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 (ii) Find the acute angle between P1 and l1.  [3]

 The line l2 has equation r
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 (iii) Find the value of p and show that q = 12.  [3]

 The plane P2 is perpendicular to P1 and l2 lies in P2.

 (iv) Find an equation of P2, giving your answer in the form 
r . n = d.  [3]

8 (i) Show that, if z 1!!  and z 0! ,
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 (ii) Hence show that, if sin 0!i ,
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 (iii) Hence find the exact value of
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END OF QUESTION PAPER
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