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Question 1 (12 marks) — Start a New Page

a) Factorise 3x%+x-2

b)  Differentiate with respect to x

X

x+1

¢) (@) Write down in factorised form the discriminant of the quadratic

227 + (k+2)x+(k +2)

(i) Hence, or otherwise, find the values of % for which
2x% + (k+ 2+ (k+ 2)=0 has no real solutions.

d)  Find the equation of the locus of a variable point P(x, y) such that it is 3 units

from the y-axis.

e)  Give the second derivative of y= L
‘ X

Marks

j\e1
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Question 2 (12 marks) — Start a New Page Marks Question 3 (12 marks) — Start a New Page Marks
a) Express x*+2 inthe form A(x+1P +B(x+1)+C 3 ) If o and g are the roots of x?+3x—5=0, find the value of:
@ e+ 4B 1
b) Could x+2y=4 be the equation of a focal chord of the parabola x*=8y? 3 (D  of 1
Justify your answer. 1 1
(i) — + — 1
2o 2B
.. . 2 . .. .. (iv) a2+ﬂ2 2
¢}  Show, giving clear reasons, that the quadratic 2x” —x+1 is positive definite. 2
W) &+ B 2
d) Find the equation of the normal to the parabola y=4x—x* at the point where
the gradient of the tangent is —2. 4
8r g TN 4
{ b) § Given is the sketch of the LN 3
/ function y=f(x). [fig. 1] RN
S y=7f(x). [fig. 1] .y LocAL mAxim o
Onatleast 1 of apage, sketcha 2 &2
possible curve to represent y = f'(x)
" P WS > ¢
2 3°
Poinr of
INELEKION
4,2
Locad MINIml;M 2
' G142
[Fig. 1]
2

¢) Form the quadratic equation with roots 1-+/2 and 1++2
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Question 4 (12 marks) — Start a New Page Marks
a)  Sketch the curve y=2x>+3x% —12x+7 after finding: 6
(i) stationary points and determining their nature.
(ii) any points of inflexion.
(iii) the y-intercept
Clearly label these features on your sketch.
b) Express yZ+10 y—12x+61=0 in the appropriate standard form of a parabola. 3
Hence, or otherwise, state the:
(i) coordinates of the vertex.
(ii) coordinates of the focus.
T c) / For what values of m is theline y=mx—12 a tangent to the curve 3

C

y=2x2—x—10?
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Question 5 (12 marks) — Start a New Page

a) Find the second derivative of f(x)=(3x —1)4.

Hence, evaluate f"()~ f'()

b) Afunction f(x) is continuous for all x. Draw a neat sketch of f(x), displaying
the essential features indicated by the following conditions.

r'e)=0

0<x<3

fB)=2  and
f'x)>0 for
flx)<0 for  x>3
f(x) isan ODD function

N

©)  Avariable point P(x, y) moves so that it is equidistant from A(~1, 2) and the
line y=4

Derive the equation describing the locus of P, and give a geometrical
interpretation of this locus.

Marks
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Question 6 (12 marks) — Start a New Page Marks
a)  Solve for x: (xz + x)z ~13(xz + x)+ 42=0 4

b) Forthe function y=—n %
x5 ~2x-3

(i) Factor the denominator to find any discontinuities on the curve.

(i) Show that the curve is decreasing for all possible values of x.

¢) The function y=ax3+br+c has a relative maximum at (— 2, 23) and a
relative minimum at (2, — 9)

Find the values of a, b and c.
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