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Q1

(Total 4 marks)

1. The region enclosed by the curve with equation y2 = 16x, the x-axis and the lines x = 2 and 
x = 4 is rotated through 360° about the x-axis.  Find, in terms of π, the volume of the solid 
generated.

(4)
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Q2

(Total 5 marks)

2. A particle P moves in a straight line.  At time t seconds, the displacement, s metres, of P 
from a fixed point O of the line is given by s = 2t cos t + t2.  Find, in m/s to 3 significant 
figures, the velocity of P when t = 3.

(5)
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3. A curve has equation y x
x

x= −
−

≠4
5

5, .

 (a) Write down an equation of the asymptote to the curve which is parallel to

  (i) the x-axis,

  (ii) the y-axis.
(2)

 (b) Sketch the curve, showing clearly the asymptotes and the coordinates of the points at 
which the curve crosses the coordinate axis.

(5)
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Q3

(Total 7 marks)

Question 3 continued
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4. The point A has coordinates (3, 2).  The line l has gradient 7
24  and passes through A.

 (a) Find an equation, with integer coefficients, for l.
(3)

 The point B, with coordinates (b, 9), lies on l.

 (b) Find the value of b.
(2)

 (c) Calculate the length of AB.
(3)
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Q4

(Total 8 marks)

Question 4 continued
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5. (a) Complete the table for y xx= −e
1
2 1

2 , giving your values of y to 3 significant figures, 
where appropriate.

  
x 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

y 1.03 1.37 1.72 2.98 5.39

(2)

 (b) Using a scale of 4 cm to 1 unit on both axes, draw the graph of y xx= −e
1
2 1

2  for 
0 x 4.

(2)

 (c) Use your graph to solve, to 2 significant figures,

  (i) 2
1
2e x = x + 3,

  (ii) x = 2 ln(2 + 1
2x).

(5)
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Q5

(Total 9 marks)

Question 5 continued
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6. (a) Expand ( )1 5
1
5+ x  in ascending powers of x up to and including the term in x4, 

simplifying each term as far as possible.
(3)

 (b) Show that ( )1 375
32

1
2

51
5+ = √ .

(2)

 (c) Hence obtain an approximation, to 6 significant figures, for 5 37√ .
(2)

 (d) Calculate the percentage error, to one significant figure, in the approximation obtained 
in part (c).

(3)
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Question 6 continued
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7. Solve, to 3 significant figures, for 0  θ  π,

 (a) (3 cos θ + 1)(sin θ + 3) = 0,
(2)

 (b) tan(2θ + π6) = 3,
(4)

 (c) 5 sin2 θ – 8 cos θ = 1.
(5)
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Question 7 continued
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8. The 15th term of an arithmetic series is 46.  The sum of the first 20 terms is 650.  Find

 (a) the common difference of the series,
(4)

 (b) the first term of the series,
(2)

 (c) the least number of terms for which the sum of the series is greater than 1000.
(4)

 Given that the series has 40 terms,

 (d) find the sum of the last 10 terms of the series.
(3)
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Question 8 continued
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Question 8 continued
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Q8

(Total 13 marks)

Question 8 continued
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9.  Figure 1

 Figure 1 shows a cuboid with a rectangular top ABCD.

 AB = 5 cm, AD = 8 cm and AE = 4 cm.

 The mid-point of DH is P and the mid-point of CG is Q.

 (a) Find, to 3 significant figures, the length of AG.
(2)

 Calculate, in degrees to one decimal place, the acute angle

 (b) between AG and the plane EFGH,
(3)

 (c) between the plane ABQP and the plane EFQP,
(3)

 (d) between the plane BCH and the plane EFGH,
(3)

 (e) between AG and CE.
(4)
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Question 9 continued
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Question 9 continued
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Q9

(Total 15 marks)

Question 9 continued
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10.  Figure 2

 Figure 2 shows the curve with equation y = k + 7x – x3, where k is a constant.  The curve 
crosses the x-axis at the points P, Q and R.  Given that R has coordinates (3, 0), find

 (a) the value of k,
(2)

 (b) the coordinates of P and the coordinates of Q.
(3)

 The curve crosses the y-axis at the point S.  The line l passes through P and S.

 (c) Find an equation for l.
(3)

 The line l meets the curve again at the point T.

 (d) Find the coordinates of T.
(3)

 (e) Calculate the area of the region shown shaded in Figure 2.
(7)
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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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