N.S.W. DEPARTMENT OF EDUCATION 19
HIGHER SCHOOL CERTIFICATE EXAMINATION 1973
MATHEMATICS PAPER B (2F) - (EQUIVALENT TQ 3U AND 4U - 1ST PAPER)

Instructions: Time allowed 3 houns. ALL questions may be attempited.
(Questions are not of equak value.)In every quesiion, all necessany
working should be shown. Marks will be deducted fon careless on badly
arvanged work.

Mathematical tables will be supplied. Approved sLide rules or caleu-
Latorns may be used.

QUESTION 1 (12 Masks)

i) Find the second derivative of §lx) = cos (xz) .

(1) Find a primitive of ¢ % |

(i1i] Find the area under the curve y = m73§lm- befween 5 = 0 and

x 1
x = 27,
%%Eﬁiv) Find the shontest distance from the origin to the plane
b ¢+ y+2z=3,
T

QUESTION 2 (9 Marks)

(i) Prove that 7~§f%5§§7§~ = tan x

{ii) Find the vertex of the parabola y = al - g+ 19 .

{ii1)  An dmproperly constructed die has the numbens 1, 2, 3, 4, 6 and
6 on L8 six faces nespectively (i.e. the face which should have a 5
on L& has a 6 instead). Given that alh faces have equal probability
of coming up, what is the expected value of ithe amount shown by the
die?

QUESTION 3 (9 Mastks)

(1) By using one sitep of Newton's method, find an approximation to
that noot of §lx) = x5 = 32,071 = 0 which Lies close o x = 2.
(i1) The n-th term of a series is w, = n+ (). Find the sum of the

fist ten tems.

(i) Evaluate fo"/ Zoin 2% do .
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QUESTION 4 (10 Maiks)

Sde (b)) 2

WYy daz

{1 Evaluate (a) f

RLES AR

Ei—

(ii)  Waite down the fornmula fon the expansion of cos (A + B) and
deduce that 2 Ainzo =1 - cos 78

[1i1)  An alternating electric cwvient 4 amperes passing through a
given radiaton produces heat at the instantaneous rate of 1242
calonies per second. Find the amount of heat produced in this
nadiaton in one full second by the cuwwrent £ = & sin (100 TE)
where £ nepresents time in seconds. (Hint: You may use the nesult
of parnt (ii) of this question.)

QUESTION 5 (10 Masks)

2
Considen §la) = LiFr x40
X
(1) Shketch the zenos of this function, i.e. the values of x where

ilx) = 6.

i) Find the twwning points of this function, and detfermine thein
natuse.,

{111)  Describe how this function behaves nearn x = 0.
{iv])  Describe how this function behaves for Large .

(V] Give a nough sketch of this gunction (not on graph paper).

QUESTION 6 (10 Masrks)

(i) Expand the expression (u - v)(uz ruv + vl

(i1) By Letting u = (x + h)7/3 and v = xi/g, orn otherwise, establish
the identity: (x+ W73 &3 Ly e P BB e 13 25

[ii1) Diffenentiate §lx) = 2/ grom finst principles (that is, from
the definition of a derivative).

OUESTION 7 (10 Manks)

i1l Pifferentiate §la) = tan o + tan” () gor £ 0
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(ii) By considerning a rnight-angled triangle with fwo sides equal to
I and x, nespectively, on otherwise gind the actual value of §lz) for
all xz > 0.

(iii] By using the fact that mn"7(~x) = ~tan'7(x) orn otherwise, de-

duce the value of §(x) forn all x < 0.

(iv) 18 it possible Lo assign a value to §(0) s0 as tc make §lx) a

gunctlion which 45 continuous at x = 07 Explain yowr answer with the
ald of a sketch.

QUESTION 8 (10 Masks)

i) 1§ o and B are the nooits of the quadratic equatéonag tpetogoe 0,
wiile down the values of:

(] o +8 (b) ap (e) of + g?

i) Leta, b, c and d be the fowr roots of the equation:
ot - 0w aanl v 1 v 314 = 0

{a]  Without attempiling to Rocate the individual noots, state the value
o4 thein sum S = a + b+ ¢ + d

1b)  Simikarty, state the value of T = ab + ac + ad + be + bd + od .

(¢) From your nesults gor S and T, on othewvise, dind the value 04

aZ + bz + cz + dz,

QUESTION 9 (10 Mastks)

A man stands on the rnoof of a tall tower and shoots an wuvwow in a
hornizontal direction; the awvow starnts 45 metnes above. giwound, with
an Anitial speed of 30 meties per second. You may fake the accelerd-
Tlon of ghavity g Lo be 10 metres per second pen second as sugficiently
accwiate for Lhis. problem. In parts (i), (ii), and (111), Lgnore any
efgects of ain friction,

(1) What time elapses befone ithe awrow stnikes the ground?

(11) How gar grom the base of the tower does the awrow stnike the

ground?

(111) What 45 the acute angle © between Lhe path of the avow and
the horizontal at the moment the aviow stiikes the ground?
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Liv) Now assume that there is an ain friction force in a direction
opposite to the velocity of the aniow, and that it is an increasing
function of the speed of the avwow. Reason qualitatively, without
calewlating, to decide whethern ain friction makes the angle 6 of

part (i11) Larngern on smallern; give youwr reasoning. (Hint: Considen
the extreme case whenre ain friction 48 very Large, so that it is the

dominant force at all but very small speeds. )

QUESTTON 10 ({ 10 Marks)

In the 1950's, electronic computerns were constructed with valves
(nathen than trhansistons). Assume that each pariticular valve has a
probability p = 0.00002 of fatling during the next hour. [(Assume that
vafve falluwres are Aindependent events, and are Aindependent of the
Length of past senvice o4 the valve.)

(1) Find the probability q of a particwlar valve operating correctly

duning the next hour.

(11) 1§ the computer contains 10,000 valves, show that the proba-
oLty PO o4 no valve failing dwiing the next hourn s 0.82, to two
significant figures. (Hint: In the computation, use the st few
Lerms of a binomial expansion, rathern than Loganithms . )

{111) T4 we are Lo comstruct a computer containing 10,000 valves,
with a probabllity of trouble-free operation for one howr at Least as
high as 0.99, estimate how small musit be the probability p of failure
of one valve duiing the next houwn.,

{1v) With p as 4n part (i), what is the probability of exactly one
valve fallure dwiing the wnext houn?




