Answer any six questions

Each question carries 16 marks

1
(a)
The curve whose equation is  



y = ( x2 – 5x + 4 ) ( x – p ) , where  p is a constant,



 has a turning point where x = 3.

i) Calculate the value of  p.
ii) Find the coordinates of the other turning point on the curve.

iii) With the help of a sketch of the equation above, explain why the curve has only two real roots. Also find the set of values of x for which  y < 0 .

[9]

(b) The expression x3 + ax2 + bx + 6  is  exactly divisible by x2 – x – 2. Calculate the value of  a  and of  b . Hence Find the remainder when the expression is divided by 2x – 1. 

[7]

i) (a)
Given that 
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(b) Solve the equation  
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(c) Given that 
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(d) [4]

(e) By using the substitution u = 2x , solve the equation

(c) 
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i) 3
(a)
The diagram shows part of a straight - line graph obtained by plotting 
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1

 against x2. 

ii) Express y in terms of x 

iii) find the value of y when x = 3.
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(b) The variables x and y are connected by an equation of the form y = cd x + 1.

When a straight line graph of  
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 against x is plotted, the resulting line has a gradient of 3 and an intercept of –1 on the vertical axis. Calculate the value of c and of d.

(c) [5]

(d) The table below shows experimental values of two variables x and y which are related by an equation of the form y = ax + b x2.

x
1
3
5
7
9
11

y
10.2
26.4
37
42
41.4
35.2



Plot a graph of 
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 against x and use it to estimate the values of a and b.

[7]
4
(a)
A curve is defined parametrically by



x = 
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y = ( 1 + t )2


Find 
i)
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 in terms of  t ,

ii) 


ii)
the equation of the normal at the point where  t = 1 ,

iii) the cartesian equation of the curve.

(b) [8]

(c) The parametric equations of a curve are 

x = 
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find the coordinates of the point of intersection of the curve and the straight line 3x + y + 1 = 0.

(d) [4]

(e) The cartesian equation of a curve is x + 9y2 + 6y = 0. Given that x is defined parametrically by x = 1 – t2 and that y = –2 when t = 5 , express y in terms of t.

[4]

5
(a)
If tan (A+B) = x  and tan B = 
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, prove that tan A = 
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  and obtain an expression for tan ( A – B )  in terms of  x.


If given further that tan ( A – B ) = 
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 and A is acute, find the value of x..
(b) [8]

i) Given that 2.4 sin x – 0.7 cos x = R sin ( x - 
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) where R > 0 and 
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 is acute, evaluate R and 
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. Hence 

ii) find the minimum value of 2.4 sin x – 0.7 cos x,

2.4 find all the angles between 0o and 360o  which satisfy the equation 

2.5 sin x – 0.7 cos x = 1.5.

[8]

i) 6
(a)
Differentiate the following with respect to x:

ii) 
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iii) ln ( 3x – 1 )2.

(b) [5]

(c) Given that  y = e3 x cos x,  , find the value of x between 0 and 
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for which y is stationary.

(d) [5]

(e) Given that 
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, find the value of a and of b. Hence find the range of x for which 
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i) (a)
A particle moves in a straight line from a fixed point O so that  t seconds after leaving O, its velocity , v cm/s is given by  v = 5 ( 1 – e – t ). Calculate:

ii) the velocity of the particle when t = 2,

iii) the displacement of the particle from O when t = 2 .

[6]

iv) 
(b)
Evaluate:
i)
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(f) [5]


c)
Express sin2 A in terms of cos 2A and hence evaluate 
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i) 8
(a)
Given that y = 3 e -2x , find 

ii) the value of y when x = 0,

iii) the value of x  and of 
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 when y = 1.
Hence, sketch the graph of y = 3 e -2x for positive values of x.

(b) [7]

(c) Find the values of a and b such that 
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Hence show that    
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(d) [6]

i) Given that 
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