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SECTION A
Question 1
a) Px): x*-x*-10x-8 is a polynomial.
(i) Show that x = -1 is a zero of P(x). (1m)
(i1) Factorise P(x) fully. (2m)
(iii) Sketch the graph of y= P(x). (1m)

b) b) Prove by Mathematical Induction that
1 1 1 n

+ + + =
1x2 2x3 3x4 nx(n+l) n+l

is true for all n>1. (4m)

c) P(x): ax’+bx*+2x-4 is a polynomial with real coefficients.

When P(x) is divided by x-1 the remainder is 3 and
P(x) is divisible by (x+2).

Find the values of a and b. (4m)

Question 2

a) (i) Find the Cartesian equation of the parabola whose
parametric equation is given by

2
x=t-2 and y= d 2+1
(1m)
(ii) Sketch this parabola. (Bm)
b) The line y = ax -2 is given to be a tangent to the parabola
x*=4y. Find the possible value(s) of a. (3m)
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c) P:(2,1) is a point on the parabola x’=4y.
(i) Find the equation of the tangent to the parabola at P

(ii) This tangent meets the X and y axes at M and N

respectively.
Find the coordinates of the points M and N.

(iii) If PQ is drawn pérpendicular to the directrix meeting it
at Q, find the coordinates of Q.

SECTIONT
Question 3
a) Show that the quadratic equation

x?—(m-3)x-4(m+1)=0 has real roots for all values of m.

b) From a point M due south of a tower PQ, the angle of
elevation of the top of a tower is_ 12° .

From a point N due east of the tower, the angle of
elevation of the same tower is 15°

The distance between the points M and N is 500 metres.
&

m

s ™M
Let the height of the tower be h metres.

(i) Use the triangle PQM to find an expression for the
side PM in terms of h.

(i) Use the triangle PQN to find the an expression for
the side PN in terms of h.

(iii) Use the triangle PMN to evaluate the height of
the tower to the nearest metre.
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. c)’ If the roots of the polynomial

P 16x2+3bx—10=0 are in arithmetic progression,
Consider the sum and product of roots and
(i) Find the roots. (3m)

(i) Find the value of b. (1m)

Question 4

a) Use Mathematical Induction to show that 5"—1is divisible by
4 for all values of n: nx1 (4m)

b) P(x) is an even polynomial (ie. P(-x)=P(x))

(i) Show that if b is a zero of P(x), -b is also a zero of P(x).

(1m)
(ii) A polynomial P(x) is an even polynomial of
degree 4 and has (x-2) and (x+1) as two of its factors,.
Also P(0) = 48. Find P(x). (3m)
c) P: (2ap,ap®) and Q: (2aq,aq®) are two points on a parabola
x*=4ay. PQ is drawn parallel to the line y = 2x+3.
(i) Show thaf {p+q) = 4. | @m)

ff(ﬁ\ Find the locus of the point of the mid point of PQ.  (2m)

N,

Question 5.

a) Solve for x: -x—ii— <3 . (4m)
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b) If aandf are the roots of the equation x*-4x+1=0,
i) oa+p and off
() a*+p°

(iii) Find the quadratic equation whose roots are
o and B?

C) The acute angle between the lines X -2y +3 =0 and
y=mx is 45°

(i) Show that ‘-2—’"—11|=1
m+2

(ii) Find the possible values of m.

SECTION C
Question 6.
a) Solve for x: 5x-x*>0
b) If two roots of the equation x®+gx+r=0 are equal ,

show that 44°%+27r*=0.

¢) (i) Carefully sketch the continuous curve using the
following information.

£(0) = -5, for0<x<l,f ‘x) >0 and f'{x) <0.

find

(1m)

(2m)

(1m)

(2m)

(2m)

(1m)

(4m)

f()=f(1)=£11) =0, for1<x<2,£x)>0anffx)>0

f(2)=5and £{2) = 0.

for x> 2, £(x) < 0 and £ (x) < 0.

(i) What type of point is X = 1.
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c) The sketch shows the graph of y=f (x)

T
N
U
iy
A4
r

/|

N

(i) Copy the diagram onto your paper.
(i) Sketch the graph its derivative function (1m)
(iii) Sketch the graph of its primitive function. (2m)

( In both sketches label the key points clearly)

Question 7.
a) (i) Showthat y=6-3x-x’ is a monotonic decreasing
function. (2m)
(ii) Explain why this function has only one real root.
(1m)
(iii) Show that there is a root between X = 1 andx=2
(1m)
(iv) Start with x =0.5 and use Newton's method once to
find a better approximation for the root.
(2m)
v) By halving the interval, show that the root lies
between 1.25 and 1.5. (2m)
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ag®) are two points on 2

b) P: (2ap,ap®) and Q: (2ag,
nds a right angle at

parabola  x”=4ay. Chord PQ subte
the origin.

(i) Show that pq = -4. (1m)

(ii) Find the locus of the midpoint of PQ. (3m)

END OF PAPER.
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