J.R.A.-H.5. TRIAL HSC EXAMINATION 3/4 UNIT MATHEMATICS 1994

QUESTION 1
{a) Solve 2xi>2-3x.

b Dhiferentiate
(b} ere 4. x2

) 8

3
(c) Find the exact value of Jcns x sin?x dx.

{d) A committee of 5 is to be chosen from 6 boys and 3 girls. Find the probability that the
commities contains a particular boy X and a particular gard Y.

{e) Find the acute angle between the lines y =3x - 2and x -2y = 5

Question 2 (START A NEW FPAGE)
{a) (i) Draw a sketch of y=2sin"!x. State the domain and range.

(i} A region R is bounded by the curve y=2sin"’x, the x-axjs and the line x = 1.

Find the exact area of the repon R
1

)] Findez{)? + 1)4 dx using the substitution u = %+ 1

QUESTION 3 (START A NEW PAGE)
(a) A point moves along the curve y=In x2. The x co-ordinate of the point changes al the mate
of 4 units per second. At what rate is the y co-osdinate increasing when x =37

() Find the term independent of x in (x - 6.
{c) When A and B play chess, the probability of either #1nning a game 15 always :lirand the
probability of the game being drawn s always%. Find the probability of A winning at least

four games out of five.{Answer correct to four decimal places)
(d} Find the general solution to the equation tan8 = sin2g



QUESTION 4 (START A NEW PAGE)

(a) A,B,C are three points on a arcle centre
0. The tangent at A meets CB produced
at T. X is the mid point of BC .Prove
that-

(1) AOXT is a cychic quadnlateral
(1} LAOT = £AXT.

{b) Sp=a+ar+ar? + ......al-1,
e e : : a(l - i)
(i) Using mathematical induction or otherwise,prove thal Sy =————
(i) Write down an expression for the imiting sum of a G.P.
{111 State the values of r for which it exists.

n

eV PRI B

(v) If 8 is not a muluple of 7 and if p and q are given as sums of the following infinite

ZEOIMEiC Serles: -
p=1+cos28 + cosH+......,

g=1+sin28 + sin%+.._,

prove that p+ g = pg.

QUESTION 5(START A NEW PAGE)

(a) A projectile travels tn a parabolic path . The angle of projection is 60° and the velacity

at which it i5 proyjected 15 500 mfsec .

(i) Derive the equations of motion for the projectile in flight. (Air resistance 15 1o be

neglected and the acceleration due 1o gravity s (o be taken as 10ms-2 )
{i1) Find the range
{111} Find the greatest height reached.

(b) P (2ap.ap® and Q (2ag.aq?) are two points on the parabola x? = day.
(i} Write down the equations of the normals at P and Q.

til) Find the co-ordinates of R the point of intersection of the normals,in terms of p and g.

(it1) If pq = -2 (ind the cariesian equation of the locus of R



QUESTION 6 (START A NEW PAGE;}

(a)

(b)

A particle moving with sumple harmomic motion makes 100 complete oscillations per
minute. It$ maximum speed 1s 10m per sec.Find: -
{1} the exact perted of the modon
(i} the amplitude of the mnotion.
(ii1) the time taken o move from the centre of the oscillation to a point which is distant
?v&ﬂﬂrds of the amplitude from the centre { Give answer in secs to two significant
1gures)

(1} Sketch the curve y = 2cos x — 1 for -w < x 1. Mark clearly where the graph crosses
each axis.

(11} Fiod the volume generatad by the rotation through a complete revolution about the x-
axis of the region between the x-axis and that part of the curve y = 2cosx — 1 for which
Ix|lsmxandy=0.

Chuestion 7 (START A NEW PAGE)

(a)

(b)

The constant acceleration of a train is Tmetre per sex: per sec and its constant

relardation 1s 3 meUes per sec per sec.

1) Sketch a velooity-time graph assuming the rain starts from rest accelerates in 2 straight
line and inunediately decelerates in a straight line untl it is again at rest

i) Find the time taken fer 2 journey of 1Km. given the journey described in (1)

The integers a,b,d are connecied by the relanona=h + d.

{1} Use the binormial expansion of (b + dj®, where n is a positive inteper, 1o show that
al — b=l { b+ nd} is divisible by d2.

{i1} In the result of part (1) replace b by a — d. Hence show that if a is the first term d
the common difference and /  the nth term of an arjthmetic progression ,
then af — ¢ (a—d)™} is divisible by d2.

{iii} Deduce that §582 — 2892 g divisible by 9.

THIS IS THE END OF THE PAPER
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