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QUESTION 1

(a)  Solve the equation
cos 2A = cos A where 0°< A <360°

5
(b)  Evaluate [ x/x* - 9dx
3

using the substitution u =x* - 9.

) (1) Sketch the graph of the function

y =sin" (%)

(i)  State the domain and the range of the function.

(iii)  Find the exact equation of the tangent to the curve

— nlrx
y = sinl (3)

at the point wherex = 1.
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QUESTION 2

(a) Given that J 1 i = kn
0

find the value of the constant k.

(b) @, B and 7 are the roots of the equation x* + 2x* - 3x + 5 = 0.

(i) State the values of
e+B+7v, af+oy+ By and aBy.

(i)  Find the value of (@ = 1) (8 - 1) (Y = 1)

(c) A particle is moving in a straight line with Simple Harmonic Motion. If the amplitude of the
motion is 4 cmand the period of the motion is 3 seconds, calculate .

(i) the maximum velocity of the particle,

(ii)  the maximum acceleration of the particle,

(iii)  the speed of the particle when it is 2cm from the centre of the motion.

3 Cont...



QUESTION 3

(a)

(b)

(©)

25+ 3

Solve the inequality ~—-4 > L

@

(i)

@

(i)

Show that the equation

5x¢ - 4x*-0-9=0

has a root nearx = 1.

Starting with the approximation x, = 1 attempt to find an improved value for this
root using Newton’s Method. Explain why this attempt fails.

At any time t the rate of cooling of the temperature T of a body, when the

surrounding temperature is P , is given by the equation

%ET_ = —k(T - P), for some constant k.

Show that the solution

T=P+ Ae'ﬁ, for some constant A, satisfies this equation.

A metal bar has a temperature of 1340° C and cools to 1010° C in 12 minutes, when the
surrounding temperature is 25° C. Find how much longer it will take the bar to cool to
60° C, giving your answer correct to the nearest minute.
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QUESTION 4

(2)

Two circles intersect at A and B. CAE is a straight line where C is a point on the first circle
and E is a point on the second circle. The tangent at C to the first circle and the tangent at
E to the second circle meet at D.

(i) Copy the diagram.
(i)  Prove that BCDE is a cyclic quadrilateral.

(b) 6)) Solve the equation

J3cosx - sinx = 1 for 0 <x<2m

(i)  What is the general solution of the equation?

5 Cont...




QUESTION 5§

(a)

(b)

A is the point (-4,1) and B is the point (2,4). Q is the point which divides AB internally in
the ratio 2:1 and R is the point which divides AB externally in the ratio 2:1. P(xy) is a
variable point which moves so that PA = 2PB.

(i) Find the coordinates of Q and R.

(ii)  Show that the locus of P is a circle on QR as diameter.

Twelve people are going to the local swimming pool. Five are to go by car and the rest are to
walk to the pool.

6] How many different groups of five of the people can be found to fill the car?

(ii) In one of these groups it is found that only one person can drive. In how many ways
can the seats be filled in this group under this condition?
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(a) (i) Write down the first three terms in the expansion of (1 + ax)" where a is a
constant and n is a positive integer.

(ii)  If the first three terms of the expansionare 1 — 12x + 63%°
(@) find the valuesof a and n,

(8) find the next term in the expansion.

(b)  Use the Principle of Mathematical Induction to show that 9"** — 4% is divisible by 5 for all
positive integers n.
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QUESTION 7

‘ y AN
{ X =2t
P(2p, p)
Ny A Q(2q, q) ‘
/ >
/‘ A(0,-2)

(i) Find the equations of the normals to the parabola
'{y - ¢ atthepoints P(2p,p’) and Q(2q,q),

where p # q.

Hence show that these normals intersect at the point R(X,Y) where
X=-pq(p+q) and Y=(p+q)y-pg+2

(i)  If the chord PQ has gradient m and passes through the point A(0, —2) find, in terms of m;
the equation of PQ.

Hence show that p and q are the roots of the equation t* —2mt + 2 = 0.

(iii) By considering the sum and the product of the roots of this quadratic equation show that the
point R lies on the original parabola.

(iv)  Find the least value of m? for which p and q are real.

Hence find the set of possible values of the y coordinate of R.
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