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1 Solve the equation 
ln 1 3 0e x2- + =-` j .

 Give your final answer correct to 4 decimal places. [3]
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2 The equation of a curve is lnxy x y2 12 + + =` j .
 Find the gradient of the curve at the point where x 0= . [5]
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3 Im

Re

4i

2i
3i

i
0

– 2i
– 3i

– i
– 2– 3 – 1 21– 4– 5– 6

 The shaded region on the Argand diagram shows points representing complex numbers z defined by two inequalities. The shaded region is bounded by a circle and a line parallel to the real axis. The boundaries of the region are included in the shaded region.
 (a) Find two inequalities in terms of z that define the shaded region. [3]
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 (b) Find the greatest value of z  for points in this region. [3]
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4 By first expressing the equation ( )tan cotx x60 2°- =  as a quadratic equation in tan x, solve the equation for ° °x0 180G G . [6]
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5 The square roots of 4 6 5i- +  can be expressed in the Cartesian form x yi+ , where x and y are real and exact.
 By first forming a quartic equation in x or y, find the square roots of 4 6 5i- +  in exact Cartesian form. [5]
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6 The variables x and i satisfy the differential equation
sinx x51 1 2dd 2i i= +b l ,

 and x 5=  when 0i = .
 Solve the differential equation and obtain an expression for x in terms of i. [7]
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7

x

y

p

M

O 41 r
 The diagram shows the curve cosy x x23=  for rx0 41G G . The curve has a maximum point at M, where x p= .
 (a) Show that p satisfies the equation tanp p21 231= - e o. [3]
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 (b) Show by calculation that . .p0 5 0 71 1 . [2]
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 (c) Use an iterative formula based on the equation in part (a) to calculate p correct to 3 decimal places. Give the result of each iteration to 5 decimal places. [3]
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8 Two lines have equations r 134 321m= -
- + -f fp p and r 231

121n= -- + --f fp p.

 (a) Show that the lines are skew. [5]
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 (b) Find the obtuse angle between the directions of the two lines. [3]
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9 The polynomial x ax bx6 93 2+ + +  is denoted by ( )xp , where a and b are constants. It is given that ( )x 3-  is a factor of ( )xp , and when the first derivative ( )xpl  is divided by ( )x 3-  the remainder is 72.
 (a) Find the values of a and b. [5]
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 (b) When a and b have the values found in part (a), factorise ( )xp  completely. [3]
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 (c) Hence solve the inequality ( )x 0p 1 . [2]
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10 Let ( ) .x x x
x x

7 2 6
1 4f 2

2= + +
- + -
` `j j

 (a) Express ( )xf  in partial fractions. [5]
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 (b) Hence find the exact value of ( )x xf d0
2y . Give your answer in the form r lna b- , where a and b 

are constants. [6]
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11 Find the exact value of cosx x xdr 2 310y . [6]
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