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Question 1 (12 marks)

(a) Find the first and second derivative of:
. 1
(i) fx)=——
1-x

(i) y=Q0Cx- H*

(b) The curve y=x +ax?+bx+c has a relative minimum at x = 5 and a point of

inflexion at the point (2, 3). Find the values of a, b and c.

(c) For what values of x is the curve y = x* —4x® concave down.

(d) What is meant by a ‘normal’ to a curve?

Question2 (12 marks) - START A NEW PAGE

For y=x3+2x2—4x—6 ,
(a) find:

(i) the coordinates of any stationary points and determine their nature.

(i) any points of inflexion.

Page 2

(b) Sketch the graph of the above function over the domain —3 < x< 2. Show any

turning points, points of inflexion and the end points.

(c) Find the centre and radius of the circle

x2+y’+6x—-4y—-23=0
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Question 3 (13 marks) START A NEW PAGE

(a) One of the roots of 2kx* +11x—10k is x = 2. Find:
(i) the value of k.

(i1) the other root.

(b) If a and B are the roots of 2x> —5x—6 =0 , evaluate:
® op
i) o+p
(i) o’ +p°
(iv) (-a)3-pB)
V) o’Brap’

(c) Determine whether the expression 2x” +3x+5 is positive definite, negative
definite or indefinite. Justify your answer.

Question 4 (12 marks) START A NEW PAGE

(@) Express x* +3x+4 in the form 4(x—-1)" + B(x—1)+C

(b) Find the value of k so that the equation 3x* +4x -2k =0 has:
(i) equal roots.
(i1) one root zero.

(i1i) roots that are the reciprocals of each other.
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(c) Find the primitive of:
1) 3x-2
(i) 4x’
(i)
i

(d) Find the equation of the locus of a point P moving so that its distance from
A(-1, 3) is equal to the distance from the line y =-3.

Question 5 (12 marks) START A NEW PAGE

(@) The fields below are to be enclosed using 120 metres of fencing (all lines are
fences)

(i) Show that 8x + 3y = 120

(ii) If the total area enclosed is Am?® , show that A = 2x* +2xy and
express this in terms of x alone.

(iii) Hence find the values of x and y that gives the greatest enclosed area
and calculate this maximum area.

(b) Given %=6x—2 and y = 4 when x = 1, find y when x = -2.
X

(c) Find the equation of the parabola with vertex (4, -1) and focus (2, -1).
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