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General Instructions

*  Time allowed — 60 minutes

s Weighting 15%

= This paper has four questions ' \\
*  Attempt all questions and show all necessary working

* Marks may be deducted for careless or badly arranged work |
+  Write using blue or black pen, diagrams in pencil \'\
= Write your studen_t number at the top of each page \
*  Start each question op anew page

¢ Approved caleulators, mathematical templates and geometrical instruments may be used

QUESTION 1 (10 marks)

(@

®)

©

(@

©

Sketch the locus of the point Plxy) that moves so that it is always 2
2 units to the right of the y-axis. Hence write down its equation.

By using the substitution ¢ = x°, solve the equation 2

7% _8=g

Find the values of P, O and R, given that 3

3x? ~5x+7=Px-1)? +O(x-D)+R

The tangent to the curve Y=x"—px+8 hasa gradient of 5
when x = -2 Find the value of p. 2

For the finction y = 2x* +1 itis known that both 1

2
%zo and %:O when x = 0,

What type of stationary point oceurs at x=07?

Explain your answer clearly.
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QUESTION 2: (10 marks)  START A NEW PAGE

(a) The diagram shows 4 curve y = f(x).
Copy or trace this diagram onto your answer page. 1
Either on the same axes or directly underneath your copy,
draw a possible graphof y = f'(x).

b) Loretta was asked 10 find the equation of the normal to the curve
y=32x_3 o the point (2,1)
‘ @ 1 2
She wrote down that the derivative of the function was ?é = 3—(2x -3)2

i !
and then she used it to calculate that the gradient of the tangent was equal to 3

@ Did Loretta differentiate the function correctly?
Explain your answer clearly.

(ii) Using Loretta's working, or o erwise,
find the equation of tho the given curve at 2,1).

QUESTION 2 continues on the next page.
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QUESTION 2 continued.

(©) The points 4 and B are (1,2) and (-3,-1) respectively:

The point Ply) moves so that ZAPB isa right angle,

@) Show that the Jocys of P has the equation 2

x2+y2+2x~32—5=0

(i) Hence &ive an accurate geometrical description 2
of the locus of P,

() Find the values of x for which the cﬁlrve y=5+4x® _ x4t
Is concave up, 2
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QUESTION 3: (10marks) START A NEW PAGE

Consider the function JG) =55 (x~2)

@) Find the coordinates of the turning points of y = £ (x) 3
and determine thejr nature.

(i)  Find the coordinates of any points of inflexion. 2

(iif) Using 4t least half g page, sketch the graphof y = f(x) , 3
in the domain -I1<x<3.
Your sketch must clearly show the turning points, the ppints of
inflexion and the points where the curve meets the x-axis.

(iv)  State the absolute minimum and absolute maximum
values of f(x)in the domain~1<x<39 2

‘QN—MN_
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QUESTION 4. (10matks)  START A NpW PAGR

(a) By eXpressing the parabola x — ¥ -8y+4 in the form -5 = da(x
find: (3 the coordinates of the vertex,

(i) the coordinates of the focus.

(b)

@) Show that the total length of fencing, T, required for the enclosur
is given by L=2x+ 3000
x

Hence find the exact value of x that wil] minimise
the lerigth of fencing required for the enclosure,

(if)

(i)  Show that the minimum length of fencing required
for the enclostre jg exactly 40-/15 metres

End of paper
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