N.S.W. DEPARTMENT OF EDUCATION 10
HIGHER SCHOOL CERTIFICATE EXAMINATION 1970
MATHEMATICS - PAPER B (2F) - EQUIVALENT T0 3U and 4U - 1s£ PAPER

Instructions: Time allowed 3 howrs. ALL questions may be attempted.
v everny question, all necessary working should be shown. Maiks will
be deducted fon careless on badly wuanged work., Mathematical tables
will be supplied.

QUESTION 1 (12 Marks)

2
(L) Find the second derivative of X .
(Li)  Find the area above the x-axis and undern fthe curve y = see?x
between x = 0 and x = w/4,
. , s , C cob X
(iid) Find a puimitive (indefinite integral) of T 5%
({v]  Write down the fonmula gor fan{A + B) and hence show that
tan 2x = 7 tan x/(1 - fan?x).

QUESTION 2 (9 Masrks)

(4] The height x at Ltime £ of a particle projected vertically
upwards from the ground £s given by x = 32L - 1627, Find:

(a) the initial velocity;  (b) the greatest height neached.

({ii)  The coondinate axes are translated Lo a new onigin at Lhe
point (1, 2). What is the new foam of the cwrve xy = 27

(Lid) Find the sum ¢* + ¢ + ™% 4 &% 4 4 o~ (2R TIX
QUESTION 3 (9 Marks)
(4) Find the stationany point of the cwwe y = x& + 1 and determine

LBy natwre,

(£4)  Five carnds are Labelled with the numbers 2, 4, 6, 8§ and 10
respectively., Two cards arne drawn at random grom those five (without
neplacement) . Find the probability that the sum of the numbers on
those two cands exceeds 15.

(Lit) Use one step of Newton's method to §ind an Lmproved value of
et %

that noot of 4(x) = % L VTTTTUTET which Ries ckose to x = 0
(express your answern Lo one signlficant figurel.

QUESTION 4 (10 Marks)

(4) Show that there exists one value of the constant a for which
the polynomial P(x) = x* + 2x3 - x2 - 8x ~ a 48 divisible by
Q(x) = x2 - 43 and find this value of a.
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(i) Hence, on otherwise, §ind all neal roots of the polynomial
PTx) with that particwlarn value of a.

QUESTION 5 (10 Marks)

(i) The segment of the curve y = %x? Lying beiween the abscissae
= -1 and x = +1 48 notated about the Line y = % in the xy-plane.
f&nd the volume of the nesulting fLgure of nevoﬂut&on

(i) A point sounce of Light nays is placed at the point P = (0, %)
An the xy-plane. By using known properties of parabolas, on otherwise,
show that all Light rnays emitied by that sowice return again to the
poinl P after a suitable number of neflections from the surnface of
nevolution in (L), consddered as a perfectly neglecting miuvion surface.

.

\\;, (omﬂ D
QUESTION 6 (10 Matks)

Given the two planes x + y - z = 1 and 2x ~ y + z = 0.
(4) Find the angle between them,

(L) Find the equation of the plane which passes through the onigin
and is perpendicular to boith planes.

(Lil)  Find the coondinates of that point P on the Line of inter-
section of the two given planes, which Lies nearest the origin.

QUESTION 7 (10 Marks)

(4) Degine tan™t(x) and show that its denivative is 1/(1 + x2),

(L) Difgerentiate tan™t(x/VT = x?),

QUESTION & (10 Marks)

(£) Use mathematical induction to prove the Ldentity

1.2.3.4 + 2.3.4.5 + 3.4.5.6 + ... + nuln+ 1){n+ 2){n + 3)
=_7§n(n+ Nin+ 20 (n+ 3)(n+ 4)

(£0)  Hence state the Limit of S, —J—gz (R + 1)k + 2){k + 3) as

n incheases indefinitely. k=1

QUESTION 9 (10 Masks)

One of s4x spark plugs in a car 48 known Lo be faulty. The plugs are
tested one by one.

(£) What is the probability that the fawlly spark plug 44 Lthe finst
one tested?
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(L) What s the probability that the faulty plug is ihe very Last
one tested?

(Lil)  Find the expected value of the number o4 good plugs tested
before the faulty plug 45 neached.

(Lv]  Find the probability that, in §ive cars with the same
condition, the faulty plug should be the very Last one tfested in
exactly three of the carns (express yowr answer as a graction).

QUESTION 10 (10 Marks)

An object passes through the point x = 2 at time £ = 0, and has a
1
velooity v at time t given by v = %(1 + 3¢) 72,

) Find the position x of The object at time T = 5.

(L) How Long does this object take to move a distance of 14 units
grom Lts stardting point?

(L) How Long would that objfect have Taken to move the same distance,

Af s velocity v had not altered from Lty initial value?

(4iv)  Find the acceleration of the object with the velocity given at
the beginning of Lhis quesition. Show that this acceleration 44
proportionad to a power of the velocity, and give the precise
nelationship belween fhe acceleration and the velocity.




