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1 Solve the equation ( )3 5 6xx4 2 1=- - . Give your answer correct to 3 significant figures.  [4]
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2 Solve the equation cot cosec3 4 5 02i i- + =  for r rG Gi- . [5]
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3 The complex numbers s and t are given by
( . . )cos isin ands t5 0 25 0 25 6e3i= + = .

 (a) Express ts  in the form reii , where r r and r 01 2Gi- . [2]
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 (b) In an Argand diagram with origin O, the points A and B represent the complex numbers s and 
ts  respectively.

  By considering the line segments OA and OB, or otherwise, state the two geometric effects of dividing a complex number by 6e3i . [2]
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4 Find the exact coordinates of the stationary point of the curve with equation lny x x3 3 4= , for x 02 . [5]
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5
Im

O Re

 The diagram shows the locus of points representing the complex numbers, z, satisfying z 5 4 3i; ;+ - = .
 (a) For the points on this locus, determine the maximum and minimum possible values of z; ;. [3]
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 (b) For the points on this locus, determine the minimum possible value of arg z. [3]
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6 The parametric equations of a curve are

cosx t32=    and   tany t3= ,

 for rt0 2G G . 
 (a) Show that x

y
d
d  can be written as cosecA t3 , where A is a constant to be found. [5]
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 (b) Find an equation of the normal to the curve at the point where rt 121= . Give your answer in the form y mx c= + , where the constants m and c are exact. [4]
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7 The equation of a curve is ( )tany x41= - .
 (a) Find the exact values of x when the gradient of the curve is 41 . [3]
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 (b) Find the exact value of 0 y xd.0 25y . [5]
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8 (a) By sketching a suitable pair of graphs, show that the equation sec x x2 2 21=- -  has exactly one 
root in the interval  rx0 21G G . [2]

 (b) Show by calculation that this root lies between 0.8 and 1.2. [2]
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 (c) Show that, if a sequence of real values given by the iterative formula 
cosx x21 4 2 1n n1 1= +-

+ - e o

  converges, then it converges to the root of the equation in part (a). [2]
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 (d) Use this iterative formula to calculate this root correct to 3 decimal places. Give the result of each iteration to 5 decimal places. [3]
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9 (a) Express ( ) ( )x xx x3 2 612 55 22
- ++ -  in partial fractions. [5] 
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 (b) Hence obtain the expansion of ( ) ( )x xx x3 2 612 55 22
- ++ -  in ascending powers of x, up to and including the 

term in x2 . [4]
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10 With respect to the origin O, the points A, B and C have position vectors given by
2 6i j kOA = - - ,   bB 2 3i j kO = - +    and   C 4 5 2kO i j=- + - .

 (a) It is given that BCAB = . 
  Find the value of b. [3]
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 (b) A, B, C and D are the vertices of a rhombus. 
  Find the position vector of D. [2]
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 (c) Calculate angle ABC. [3]
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11 The variables x and y satisfy the differential equation 
( ) ( )ex x

y x3 2d
d y2 3+ = - .

 It is given that y 0=  when x 0= .
 Solve the differential equation, and find the value of y when x 2= . [8]
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