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3 (a) Find the set of possible values of p for which the equation 3 x2 + p x + 3 = 0  
has no real roots.
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4 A particle P is moving along a straight line which passes through the point O.   
At time t = 0 the particle P is at the point O.  

 At time t seconds the velocity, v m/s, of P is given by v = 3 2 + 2 t + 5

 (a) Find the acceleration of P when t = 2
(3)

 (b) Find the displacement of P from O when t = 3
(3)
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simplifying each term as far as possible.
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RITE IN
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REA

 
D
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O
T W

RITE IN
 TH

IS A
REA

7 A solid cuboid has width x cm, length 5x cm and height h cm.  The total surface area of 
the block is 480 cm2.  The volume of the block is V cm3.

 (a) Show that V x 25

6
x3

(4)

 (b) Find the maximum value of V.
(5)
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Figure 1

C

 The curve C with equation y = x3 x2 x + 16 crosses the x-axis at the point with 
coordinates (2, 0) and at the points A and B, as shown in Figure 1.  The coordinates of 
the points A and B are (a, 0) and (b, 0) respectively.

 (a) Find the value of a and the value of b.
(4)

 The point D lies on C and has x coordinate 0

 The line l is the tangent to C at the point D.

 (b) Find an equation of l.
(5)

 (c) Show that l passes through B.
(1)

 (d) Use algebraic integration to find the area of the finite region bounded by l and C.
(5)
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 Figure 2 shows a solid cuboid ABCDEFGH with EF = 8 cm and EH = 3 cm.  

 The angle between the diagonal AH of the cuboid and the plane ABCD is 45°.

 The midpoint of CH is N.  

 Find, in cm to 3 significant figures,

 (a) the length of CH,
(4)

 (b) the length of AH,
(3)

 (c) the length of FN.
(3)

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

 (d) the angle between the plane BCEF and the plane FGHE,
(3)

 (e) angle FNG.
(3)
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11 (a) Show that log 4 2 = log 6 4

(3)

 Given that log 2 and log 4 are the second and third terms of an arithmetic series, find

 (b) the first term of the series,
(3)

 (c) the sum of the first n terms of the series.

 Give your answer in the form n log s, expressing s in terms of n.
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