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3 The radius of a circular pool of oil is increasing at a constant rate of 0.5 cm/s.

 Find, in cm2/s to 3 significant figures, the rate at which the area of the pool is increasing 
when the radius of the pool is 200 cm.
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6 The sum of the first 21 terms of an arithmetic series is 987 and the 8th term of the series 
is 35

 The first term of the series is a and the common difference is d.

 (a) Find the value of

  (i) a,

  (ii) d.
(5)

 The sum, Sn, of the first n terms of the series is given by Sn = 
r

n

=
∑

1
(Ar + B), where A and B 

are integers.

 (b) Find the value of

  (i) A,

  (ii) B.
(3)

 (c) Find the least value of n such that Sn  2000
(5)
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8 [In this question, p and q are non-zero and non-parallel vectors.]

 O, A, B and C are fixed points such that

OA
→

 = 5p – 3q      OB
→

 = 11p      OC
→

 = 13p + q

 (a) (i) Show that the points A, B and C are collinear.

  (ii) Write down the ratio AB :BC.
(4)

 The midpoint of OA is M and the midpoint of OB is N.

 (b) Show that the ratio of the area of the quadrilateral ABNM to the area of the triangle 
OAC is 9:16

(7)
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9 The points P and Q have coordinates (–2, 5) and (2, –3) respectively.

 (a) Find an equation for the line PQ.
(2)

 The point N is such that PNQ is a straight line and PN :NQ = 3:1

 The straight line l passes through N and is perpendicular to PQ.

 (b) Find

  (i) the coordinates of N,

  (ii) an equation for l.
(5)

 The points S and T lie on l and have coordinates (3, s) and (t, –2) respectively.

 (c) Find

  (i) the value of s,

  (ii) the value of t.
(2)

 (d) Find the area of the quadrilateral PSQT.
(4)
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Figure 1

 Figure 1 shows a right prism ABCDEFGHIJ.  The base, DEFG, is horizontal and is a 
rectangle with DG = EF = 10 cm.  The midpoint of ED is M.

 The planes ABCDE and JIHGF are vertical.
 AE = CD = GH = FJ = 8 cm
 AB = BC = HI = IJ = 6 cm
 Angle BAC = 30

 (a) Show that the length of MD is 3 3  cm.
(2)

 (b) Show that the length of BM, the height of the prism, is 11 cm.
(2)

 (c) Find, in cm to 3 significant figures, the length BG.
(3)

 Find, in degrees to 1 decimal place

 (d) the size of the angle between the planes BCHI and CHFE,
(3)

 (e) the size of the angle between the planes ABIJ and BEFI.
(5)
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