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1. Prove that the line with equation y = 2x + 12 is a tangent to the curve with equation

 y = 8 – 2x –  x2  .
(4)
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2.  Solve, for –180°  θ < 180°, 6sin2 θ –7cos θ = 1
(4)
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3. A particle P moves in a straight line. Initially P is at rest at a fixed point O of the line. At 
time t seconds after leaving O the velocity, v m/s, of P is given by v = 3t – t2. Find the 
distance P moves before coming to rest again.

(5)
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4. (a) Find, in terms of n,                 .
(3)

 (b) Given that                  = 648, find the value of n.
(3)
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5. (a) On the graph paper draw the lines with equations

  (i) y = 2x – 5 ,     (ii)   y = – x + 4 ,     (iii)   y = x .
(3)

 (b) Show, by shading, the region R for which   y > 2x – 5 , y > – x + 4 and y < x.
(1)
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Question 5 continued
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6.

Figure 1

 Figure 1 shows the curve C1 with equation y2 = 8x and the curve C2 with equation

                   . The curves intersect at the origin O and at the point A.

 (a) Show that the y-coordinate of A is 8
(2)

 (b) Write down the x-coordinate of A.
(1)

 The finite region enclosed by C1 and C2 is rotated through 360° about the x-axis to generate 
a solid S.

 (c) Find, as a multiple of π, the volume of S.
(5)
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Question 6 continued
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7. f (x) = x2 – 7x + 3

 The equation f (x) = 0 has roots α and β . Without solving the equation,

 (a) find the value of (α 
2 + 1)( β 

2 + 1) ,
(4)

 (b) form an equation with roots                                  .
(5)
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Question 7 continued
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8. Solve

 (a) log5 p = 4 ,
(1)

 (b) 2logm 8 + 3log8 m = 7
(6)

 (c) Solve the equations 5logx 16 – 2log9 y = 19

   3logx 16 + 4log9 y = 14
(6)
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Question 8 continued
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9. (a) Complete the table for                        , giving the values of y to 2 decimal places 
where appropriate.

x –2 –1 0 0.5 1 1.5 2 2.5

y –4 –4 –2.5 4 10.06

(2)

 (b) On the graph paper, draw the graph of                            for –2  x  2.5 
(2)

 (c) Complete the table for y = 31n x + x , giving the values of y to 2 decimal places.

x 0.15 0.5 0.75 1 1.25 1.5 1.75 2 2.5

y –5.54 –0.11 1 2.72 4.08 5.25
(2)

 (d) Using the same axes as in part (b), draw the graph of y = 31n x + x for 0.15  x  2.5
(2)

 (e) Use your graphs to obtain estimates, to one decimal place, of the solutions of the 
equation x3 + 2x2 – 2x – 8 = 61n x .

(2)

 (f) By drawing a straight line on your graph, estimate, to 2 significant figures, the 
solution of the equation x3 + 2x2 – x – 4 = 0

(4)
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___________________________________________________________________________

y x x= + −1
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43 2

y x x= + −1
2

43 2
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Question 9 continued
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Question 9 continued
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Question 9 continued
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10. (a) Expand                     in ascending powers of x up to and including the term in x2, simplifying 
each term.

(3)

 (b) By substituting               into your expansion, obtain an approximation, to 6 significant 

  figures, for
(4)

 (c) Calculate the percentage error, to 2 significant figures, in the approximation obtained 
in part (b).

(3)

 Given that 

 (d) find the values of a, b and c,
(5)

 (e) state the range of values for x which the series a + bx + cx2 + … converges.
(1)
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3− x

x = 1
27

213
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( )
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≡ + + +x
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a bx cx …
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Question 10 continued
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Question 10 continued
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Question 10 continued
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11.

Figure 2

 Figure 2 shows a cuboid ABCDEFGH. The angle between the diagonal CE of the cuboid 
and the plane ABCD is 30°. EH = 10 cm and GH = 4 cm. The mid-point of CG is P. Find, 
in cm to 3 significant figures,

 (a) the length of AE,
(4)

 (b) the length of CE,
(3)

 (c) the length of EP.
(3)

 Find, in degrees to 1 decimal place, the size of

 (d) the angle between the plane BCEH and the plane EFGH,
(3)

 (e) the angle EPF.
(4)
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___________________________________________________________________________

F G

E

C

A D

B

10 cm 4 cmH
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Question 11 continued
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Question 11 continued
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Question 11 continued
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