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There are five questions in this booklet. Answer ALL FIVE questions.

Write your answers in Answer Booklet 93202A.
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QUESTION ONE

(a) Determine ALL integers x and y such that x* —y? = 71.
Show algebraically that you have found ALL of the solutions.

xz—bx_ax+c
-1 p+1

(b) The equation has two real roots of equal magnitude but opposite in sign.

Prove that E <0.
a

(¢)  A(xy,) is a point on the parabola y? =4ax,a>0.
AC is the tangent to the parabola at point A, where C is on the x-axis.
F is the focus of the parabola.

B is the point (0,y,) on the y-axis. Angle BAF is formed by joining points B and F to the given
point A.

Show that AC bisects angle BAF.

Diagram is
NOT to scale




QUESTION TWO

(a)

(b)

ABCD is a rectangle with
AB = 3+/3 units

AD = 3 units

PQRS is a quadrilateral with
ZBRQ = ZCRS
ZCSR = ZDSP
ZSPD = ZAPQ
ZAQP = ZBQR

ZAPQ =6 and AP =x.

P is joined to R.

(i)  Show that the perimeter of PQRS is

not dependent on x.

(i) Ifo= g radians and x = 2, calculate the exact length of PR.

Solve algebraically the system of equations:

xty—-z=1
x> +y?—z2=5-2xy
¥+ —2=43-3xy

(1
)
3)

Diagram is
NOT to scale




QUESTION THREE

. d
(a) Fory=x"), find ay where x = 2.

You may use any valid algebraic techniques such as implicit differentiation and/or logarithms.
(b) Lety=c¢e"sinx.

dy 1 T
(i)  Show that —=22exsin(x+—).
dx 4

2
(i1)) Express g); in terms of exponential and sine functions only.

d"y

n

(ii1)) Find an expression for and evaluate this expression at x = 0.

(c) The hyperbolic functions sinhx and coshx are defined as follows:
sinhx = l(ex - e*x)
2
coshx = l(ex + e‘x)
2
The inverse function of sinhx is denoted by sinh~! x.

d(sinh™" x) o
dx N

By implicit differentiation, or otherwise, show that



QUESTION FOUR

(a) Prove that Jtanxtan(Zx) tan(3x)dx = In|cos x| + %ln\cos 2x] - %ln|cos 3x+¢

(b)

(©)

The length of a curve S expressed in polar coordinates is given by

[ (T

1

Find the length of the entire curve » = a(1 — cos ) in terms of the constant a.

In order to demonstrate shape, the curve for a = 2 is drawn below.

N

Sn
6

6

I~y

According to Newton’s Law of Universal Gravitation, the gravitational force F on an object of mass
m that has been projected vertically upward from the Earth’s surface is given by

-mgR®

~ (x+R)?

where x = x() is the object’s distance above the Earth’s surface at time #, R is the earth’s radius, and
g is the acceleration due to gravity. Also, by Newton’s second Law, F' = ma, and so

B mgR’
(x+R)?

Suppose a rocket is fired vertically upward with an initial velocity of v,. Let /& be the maximum
height above the Earth’s surface reached by the object.

2gR
Show that v, = ﬁl



QUESTION FIVE

(a) (i) Prove the identity: cos(50) = 16c0s°0 — 20co0s*6 + Scosf

L . 2 4 8
(i1)) Find a polynomial, in terms of cos 6, with roots cos?n, cos?n, and cos?n.
Hint: First find the general solution for cos(56) = cos(46).

(b) The sequence {a,} is defined as follows:
{a} =2
{az} =7

{an+1 } = %(a,Z + an_l) where n =2

(1) Find an exact formula for the nth term of the sequence.

(i)  What is the limit of a  as n —+o0?

You may find the following formulae useful:
T,=T,+(n-1)4d
T,=T""
n
S, = 5[2Tl +(n—1)d|

_T,A-r")
1-r

S

n

— End of examination —
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