N.S.W, DEPARTMENT OF EDUCATION 7
HIGHER SCHOOL CERTIFICATE EXAMINATION 1969
MATHEMATICS - PAPER B (2F) - EQUIVALENT TO 3U AND 4U - 15t PAPER

Instructions: Time allowed 3 howws. ALL questions may be attempted.
In everny question, all necessary working should be shown., Marks will
be deducted for careless on badly awvanged work. Mathematical tablLes
Wwll be supplied.

QUESTTION 1 (12 Mariks)

(4) Find a puimitive function of x/(1 + x2),
(i4)  Find the second derivative of tan™!(x/3).

(LiL)  The parabola y = 4x% is reflected in the horizontal Line y = -2
(as Lf this Line contained a mirnon). Find the equation of the
neflected curve.

(Lv)  Find the area under the curve y = sin (2x - 6} between x = 3 and
X = 4.

QUESTION 2 (9 Marks)

(L) It 48 known that at Least one of Awo children was born on a
Tuesday., Find the probability that both of them were born on a
Tuesday.

(i4)  Find the value of the derivative of sin”!(tan x) at x = 0.
(ALL)  Use one step of Newton's method to gind an improved value of

that noot of x* - x - 13 = 0 which Lies close to x = 2 (express youn
answer as a fraction).

QUESTION 3 (9 Marks)

(£) State the Larngest domain and the comresponding nange of the
function § where §(x) = tan ™' (VT = x#7.

(£4)  Let §{x) = 2x* - 4x3 + 3x® -~ x. Find df/dx and d2§/dx? at
%,  State whatl conclusions you can drow from these values of

%) and §"(%) concerning the nature o4 the stationary point at

%.
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(L) For what values of x does the geometric senies
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converge (that L8, a "sum Lo infinily" exists)?
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QUESTION 4 (10 Marks)

1

J is the integnal f ~7~£n-dxa
0 X + ]

(£) Show that J = w.
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(L) Evaluate J approximately, by using Simpson's rule with three
gunction values.

(i) State (to one decimal place) the percentage erorn in the
nesult (£4).

i\ oMty T
\YOUESTTON 5 (10 Marks)

Descrdibe in geometrnical ferms the following three sets o4 points in
three~dimensional space, defined nespectively by:

(4) the inequality (x - 2)% + y? + (z - 1)2 > 1;
({4)  the equation z2 = 1;

(L) the condition that the points of Lhe thind set belong to
sel (LL) but do not belong Lo set (L).

QUESTTON 6 (10 Mastks)

A deck consists of fourn ghoups of Len carnds each, each group having
a distinetive colour. The cands within any one group Labelled with
the integens "1" to "10".

(£) Detemine the tofal numben o4 distincet give~cand subsets that
can be chosen from this deck.

(i) Five cands are selected at random. Find the probability that
fourn of them are Labelled with the same integer (express your answer
as a graction).

(Lil) Find the probability that five carnds selected at random all
have the same colourn (express yowr answern as a graction).

QUESTION 7 (10 Masks)

The polynomial Plx) 4s to have a double oot x = 2 and a single root
x = 3,

(L) Wite down one possible polynomial which satisfies Lhese
conditions.

({i)  State the extent to which P{x) s determined by the above plus
the additional condition that P{x) be a monic polynomial of degree 3,

(Lid) T4 now P{x) 48 Zo be a monic polynomial of degree 4, discuss
carefully the extent to which P(x) 45 determined.

QUESTTON & (10 Marks)

Let Pl2ap, ap?) and Q(2aq, aq?) be points on the pawwbola y = x?/(4a).
Find the equation of PQ and deduce the condition fon PQ to pass through
the focus of the parabola. Fuithen, find the Locus of Tthe points of
internsection of the normals at P and Q, where PQ 4s a focal chond,
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QUESTION 9 (10 Masks)

(£) By starting grom the fact that the derivative of e s equal
to e*, deduce that "
Lim (&= 7) - 1
>0 ' h T
2
(L) From the definition of the definite integral g e dx as the

Limit of a sum, and the known value of the sum of a geometric
progression, evaluate this integral.,

QUESTION 10 (10 Matks)

A particle moves along a strhaight Line under the action o4 a restorning
force which Lends to fonce the particle back o the onigin, this gorce
being proportional to the cube of the distance grom the onigin.

(i) Show that the equation of motion has the form d2x/dt2 = -Ax3
where A 48 a positive constant.

(4] Deduce the gact that the quantity (dx/dt)2 + LAXY is a constant
0§ the motion.

(Lid)  Find this constant, given that the particle stants from nest
at Lime t = 0 at a position x = a, where a > 0. Hence discuss in

qualitative terms the nature of the motion (but do not attempt any
fuwither integration on caleulation to find expressions gorn x on 1),




