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1	 Matrices M and I are defined by

M = (  2–1  0
3)  and  I = (1

0   0
1)

	 (i)	 Show that M2 = 5M – 6I			   [4]
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	 (ii)	 Hence, or otherwise, express the matrix M4 in the form aM + bI, where a and b 
are integers.			   [4]
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2	 The roots of the quadratic equation

3x2 – 2x + 4 = 0
	 are α and β.

	 (i)	 Write down the values of (α + β) and αβ.		  [3]
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	 (ii)	 Find a quadratic equation with integer coefficients whose roots are

		
1
α2  and  

1
β2	

		  						   
[6]
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3	 The matrix P = 
√ 2
2

√ 2
2

√ 2
2

√ 2
2

–( ( 
	 (i)	 Describe fully the single transformation represented by P	 [3]
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	 The matrix Q = (1
0   –1

3)
The matrix S represents the combined effect of the transformation represented by P 
followed by the transformation represented by Q	
	

	 (ii)	 Find the matrix S			   [2]
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	 A region R is mapped to a new region T under the transformation represented by S

	 (iii)	If the area of T is 60 cm2, find the area of R.	 [3]
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4	 (a)	 The complex numbers z1 and z2 are given by

z1 = 2 + 2i  and  z2 = √3 – i

		  (i)	 Find the modulus and argument of each of the complex numbers
		  		 z1 and z2			   [5]
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		  (ii)	 Verify that  | z1 z2 | = | z1 || z2 |		  [5]
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	 (b)	 The equation	
z 3 + z 2 + 11z + 51 = 0

	
		  has a root (1 – 4i).

		  Find the other two roots of the equation.		  [6]
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5	 Three lines are defined by

		  L1	 r = (–i + 3j + 5k) + µ(i – j + 2k)

		  L2	 r = (–2i + 2j – 2k) + λ(3i – j + 2k)

		  L3	
x – 3

2   =  
y – 1
–1   =  

z + 2
3

	 (i)	 Show that the lines L1 and L2 are skew.		  [6]
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	 (ii)	 Find the coordinates of the point at which L2 and L3 intersect.	 [5]
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6	 (a)	 The complex number z is such that 

	 | z | = 6    and    arg z = – π3

		  Express z in the form a + bi where a and b are real numbers.	 [4]
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	 (b)	 (i)	 Sketch on an Argand diagram the locus of those points representing complex 		
	 numbers z which satisfy 

| z – (3 – 9i) | = √10
		  			

[3]

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................



*28SFM1119*

*28SFM1119*

13930
[Turn over

		  (ii)	 Hence, or otherwise, find the maximum value of | z | for the complex numbers 		
	 z which satisfy

| z – (3 – 9i) | = √10
		  			

[4]
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7	 A matrix N is given by
p
3
2

  1
–1
  1

p + 2
0
4

N = ( ) 
	 (i)	 Find the value of p for which this matrix is singular.	 [5]
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	 (ii)	 If p = –1 find, without the use of a calculator, the inverse of N	 [5]
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	 (iii)	Hence solve the following system of linear equations.

		  		  – x + y + z	 =  –3
		  		      3x – y	 =  14
		  		  2x + y + 4z	 =  18
		  						   

[4]
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	 (iv)	If p = 2, give a geometrical interpretation for the system of equations

x
y
z

–3
14
18

N =( ( ) ) 
		  						   

[3]
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8	 The tetrahedron WXYZ has vertices (1, 2, 3), (–1, 0, 4), (2, 2, 2) and (3, –2, 5)		
	 respectively.

	 (i)	 Find a Cartesian equation of the plane WXY.	 [9]
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	 (ii)	 Find the volume of the tetrahedron.		  [6]
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	 (iii)	Calculate the acute angle between the line WZ and the plane WXY.	 [5]
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