N.S.W. DEPARTMENT OF EDUCATION 73
HIGHER SCHOOL CERTIFICATE EXAMINATION 1974
MATHEMATICS - PAPER B (2F) - (EQUIVALENT OF 3U AND 4U - 1ST PAPER)

Instructions: Time allowed 3 hours. ALL questions may be attempied.
(Questions are not of equal value.)In every question, all necessary
working should be shown. Marks will be deducted §or careless on badly
avanged work,

Mathemaitical tables will be supplied. Approved slide rules on caleula-
Lons may be used.

QUESTION 1 (17 Marks)

(i) Find a pruimitive of o,

(ii) Find the second derivative of Koge (cos x).

(ii1) Evaluate f4/7 dt
iv) Use Simpson's Rulbe with three points to approximately evaluate

fjﬁog 7079 . (Use mathematical tables)

QUESTION 2 (9 Marks)

(i) Find the equation of the tangent o the cuwwe y = o at the
point where x = 1,

(i) Find the acute angle between ithe Lines 2y -~ 2 - 1 = 0 and
y - 3x+ 2= 0,

/@&ﬁyl Tﬁa equations of iwo given planes p and q e ax - 2y + z = |
v and 3x by +z =0,

4 lal 14 p is paratlel to q, {ind a and b.

T [b) Find a pain of values of a and b which would insiead make p pesr-
N _pendicular to q.

QUESTION 3 (9 Marks)

Find the area undern the curve y = 7 i between x = 0 and x = 1,
"+ 1

(i)

(ii) Find the x- coondinates of all the stationarny points of

Yy = cos (xz).

(ii1) Find the set of values of x for which the expression

12 + 2 - 2 48 positive.
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QUESTION 4 (10 Mazks)

(1) Find the equation of the curve y = in the new

-1
2" + 4o+ 5
(X, V) coondinate system in which the onigin is at x = -2, y = -1,

and the directions of the axes are unchanged.

[ii)  Find the focus and vertex of the parabola 2y = xz + bx + 117,

(i1i1) Prove by mathematical induction that

1 1 1 1 1
TxZ7 7x3 t3xat - ? nn + 17 ° b n+ 1

QUESTION 5 (10 Marks)

{i) Given the fommula sin (x + y) = sdn x cos y + cob x sin ¢
{a) deduce that sin (x + /2) = cos x
(b) expness V3 sin x + cos x in the foam C sin (x + o) where C 44

positive {giving numernical values for C and o).
(ii)  Find all solutions in the interval - < x < 1 of the equation

. 2
0ob x + AdnTx = 5/4,

QUESTION 6 (10 Masths)

{i]  Sketch (not on graph paper) the graph of y = Ain"Tx. State fthe
domain and nange of the function.

Ui 16 §lx) = sin”| @, show that §'(x) = (1 - z°) 7%, and sketeh the

grhaph of §'(x). Descaibe the behaviour of £his gnaph near x = +1 and

x = -1,

(1i1) State the nemainden theorem fon polynomials. Hence, on other-
2
wise, gactornise x” + Bmz - 9% + 5 Ainto Linear factons,

QUESTION 7 (10 Marks)

(i) Two balls are drawn in succession (without neplacement) from a
bag containing 18 ned, 14 blue, and 4 white balls. What is the proba-
bility that

‘a) the finst ball is ned?

Exphess your answers as fractions.

(i1)] A blased coln has a probabllity p = 1/3 of giving the result

"heads'.
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{a) 1§ the coin is thrown n Limes, state without proof the expected
numbern of heads.
(b) T4 the coin is Zhrown 3 tLimes, §ind the probability of obiaining
each of the nesults:

(1) 3 heads {2) 7 heads {3) 1 head
Hence determine the expected numben of heads for 3 throws. Verigy
that this nesult for 3 agrees with your answenr fo part (a).

QUESTION 8 {10 Manks)

A parnticle moves on a £ine s0 that {ts distance §rom the onigin at
Lime £ 48 z and its velocity 4is v.

dzx d 1 2
i) Prove that = = [=v7)

dt® dx 2

9 v

[i1) 1§ the acceleration satisgies 5 = n?(3 - ) where n is a
dt

constant, and if the particle is neleased §rom m&k at x = 0, show

that 'l - nt (3w - 5 = 0.

Hence show that the particle never moves outside a certain interval.
(iii) Show that that the expression forn the acceleration given in
{11) can be simplified by an appropriate change of ornigin. Hence
state without prood the period of the motion.

N QUESTION 9 (10 Marks)

{i) Findihepoinxwhmeiheune‘”;3=2y;7=Z;I meets the

- 3 @

plane 2% - 5y + 3z = 20,

- liil {a] A sphere of nadius 5 is centred at the origin, and a second
- sphene of the same radius is centred at (&, 0, 0). Wiite down the
equations of these Awo sunfaces.
{b]  Find the equation of the plane containing the cirele of inten-
section of Lthe Awo spheres in parnt (a). Also {find the radius of the
cirncle.,

QUESTION 10 {10 Marks)

A canned §ruit producer wishes o minimize the area of sheet metal used
An manugactwring cans of a given volume. Find the natio of nadius to
height fon the desired can. (Treat the can as a circular eylinder with
closed ends.)




