N.S.W. DEPARTMENT OF EDUCATION 4
HIGHER SCHOOL CERTIFICATE EXAMINATION 1968
MATHEMATICS - PAPER B (2F) - EQUIVALENT TO 3U AND 4U - 1s% PAPER

Instructions:  Tdme allowed 3 houns. ALL questions may be attempted.
In every question, all necessary working should be shown. Marks will
be deducted fon careless on badly wuanged wonk., Mathematical tables
will be supplied.

QUESTION 1 (12 Manks)

(£) Find the area under the cwwe y = (x - 3)3 between x = 3

and x = 4,

(LL)  Find a puimitive function of 1/(x> + 4).

(LiL)  Find the second derivative of §(x) = tan (x2).

({iv) P is a variable point of the cuwwe y = x2/4a and £ is the Line

X = 1, P' .45 the point such that PP'||0x, PP’f\,Z = N and *PP' = 2 *NP,
Find the equation of Zhe Locus of P'.

QUESTION 2 (9 Matks)

(L) Deﬁe&m&ne the numerical values of a and b such that
cos 36 = a cos30 + b cos 0 48 an Ldentity in 6.

(L) Three childnen have thein b.inthdays in the same week. What L5
the probability that two and only two have thein binthdays on the
Tuesday? .

(Lil)  Use SmeAOH s nule with 3 function values Lo approximate the

Antegral f sdn mx dx. Find an expression forn the trhue value of the
integhal .

QUESTTION 3 (9 Marks)

(L) In a plane{P} is the set of points satisying the equation y =
neferned to a given pairn of rectangular axes., The axes are displaced
parallel to themselves so that the new ornigin has coordinates {1, -7)
negerned to the ondginal axes; what {5 the equation satisfied by the
points of the set {P} in rnelation to the new axes?

(L) (a)  For an arbitrarny positive integer n ind the sum
RO St A s P

(b} State whethen this sum has a Limit as n Lends Lo Linfinity.

(Al) The coegpicients b and ¢ are such that the polynomial
TF bx + o A8 divisible by x - 1 and x - 2. Find b and c.

QUESTION 4 (10 Marks)

({) State the domain and nange of the function x sin~1(x?).
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(44)  Determine the derivative of x sin~'(x2) and describe the
behaviour of the function in the neighbourhood of:

{a) x = 0; and
(b) x =1,

(£id)  Determine the greatest and Least values of x sin~1(x?) and the
Locak maxima and minima ({4 any).

QUESTION 5 (10 Marks)

(L) Use mathematical induction to prove the formula

13+ 3% 4535 &+ .+ (2n - 1)3 = n2(m2 - 1),
(L) Defining the integal as the Linit of a sum, and using the nesult
of parnt (L), §ind the value of é‘ x3dx.

QUESTION 6 (10 Marks)

(4} State the binomiak expansion of (1 + x)" and state the "Pascal
Duiangle nelation in Lenms of the coefficients "Cn,

2
({L) By evaluating the integral g (1 - )2 gy in two difgerent ways,

{

on othewise, prove that the following identity hokds fon all odd values
m 1

04 ms z
=0

QUESTION 7 (10 MARKS)

(£) State Newton's method forn determining successive approximations
Lo a noot of an equation §(x) = 0. (You need not comment on the
precautions to be observed in applying the method. )

(Li) By application of Newton's method to the equation x3 - a = 0,
on othewise, derive an iterative method fon approximating cube rooits,

(AEd)  Test your method on the value a = 9. Use xq = 2 as a finst
approximation, cavry out one step in the Llenation, and, by comparing
yowr approximation with that given fon 3/9 in the fables, state (to
one significant figure) the percentage ewron in your approximation.

Sy (amsT) _
© NQUESTION 5 (10 WARKS)

(4) Desciibe, in geomeinical terms, the set G of points in fhree-
dimensional space defined by the equation (x - 2)2 + y2 = 1,

(4] Describe, in geometrical teums, the set H of points defined by
the inequality (y - 2)2 + z2 < 1,

(Lil) Describe the set of points G AH,
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({v] A and B are the sels of points satisfying respectively the
equations z = 0 and z = 2. Descrdbe Ln geometrnical Lenms the sels:

(a) ANG. (b] BMG. (c) AN H. (d) BH,

QUESTION 9 (10 Mastks)

A projectile (s firned grom the onigin with an initial velocity with
x-component Vi and y- component Vo, (The x-axis 48 in a hornlzontal
plane at ghound Level and the y-axis points vertically upwands. Ignore
ain-griction on the projectile.)

(4] Wnite down the equations of motion for the profectile, and Lhe
initiol conditions which must be satisgied by the solution of Lhese
equations .

(4L} Prove that the time of Light T is independent of Vi, and de&&ve
a gormula for T, Discuss this rnesult in qualitative Lerms.

(Lif)  Allowance 45 now Lo be made forn The gact that the acceleration
o4 gravity, g, decreases as Lhe profectile ascends:

(a) Show that the time of Light T unden these alitened
conditions is 5L independentof Vq.

(b) Using a purely qualitative argument, state whethern T is
increased on decreased as a nesult of this alteration in the
conditLions,

QUESTION 10 (10 Maiks)

() An wwn contains four balls, each with a numben painted on A5
swigace.  These numbens are 2, 4, 6 and §, respectively. A man draws
a ball at nandom, and scones the number on tLhe ball. Defernmine fhe
expected value of his scone., 1s Lhe expected value a possible result
of Lthe drawing? Comment.

(L) An win contains 3 balls each marked "6" and 5 balls each maiked
AT, A succession of 4 drawings of a ball from the win 45 made; agien
each drawing the ball is neplaced in the win and the balls remixed.

(a) What s The probability of dnawing 2 balls marked "6" and
7 balls marnked "4" (in any orden)?

(b)  Prove that the probability that the sum of Lthe numberns on
the fowr balls drawn should be greaten than 20 Ls between 15 pen
cent and 16 pern cent.




