N.S.W. DEPARTMENT OF EDUCATION 1.
HIGHER SCHOOL CERTIFICATE EXAMINATION 1967
MATHEMATICS - PAPER B (2F) - EQUIVALENT TO 3U AND 4U - 18t PAPER

Instructions: Time allowed 3 houns. ALL questions may be attempted.
In every quesiion, all necessary working should be shown. Marks will
be deducted fon careless on badly awnanged work. Mathematical tables
will be supplied.

QUESTION 1 (30 Marks)

(£)  The curve y = (x - 1)2 &8 notated around the x-axis. Find the
volume of the s0lid of revolution between the planes x = 0 and x = 2.

(&) Find the primitive function of (x + 1)/(x + 2).

(L) Find the second derivative of y = sin(x3). Give a sketch (not
on ghaph paper) of this curve in the neighbourhood of x = 0.

(4v)  Two points P and Q move along the parabola y = x2/4a in such a
way that the x-coondinates of P and 9 differ by the constant amount ?a.
Find the equation of the Locus of the midpoint of the chond PQ, and
describe in wonds this Locus.

(v) An win containg 2 red bakls and 3 blue balls. 6 drawings are
made, the ball being placed back into the wwn agter each drawing. What
L5 the probability, expressed as a rational number, that exactly 2 ned
batls are drawn?

(vd)  Transform the cunve x2 + y2 - 2x - 4y + 1 = 0 to parallel axes
hhough the point (1, 2). Hence, o otherwise, describe the curve in
words ,

1
(vid) Wnite 5 cos 0 + (75)% sin 6 in the form R sin (6 + €], R > 0.

viil) State carefully the nange and the domain 04 the function
y =7 sin"tx/2). Draw a nough sketch of this function.,

2
(4x)  Evaluate the integral 6 (4 - x2) .

(x) (@) Forn arnbitrany positive integhal n, gind the sum
N I e
(b)  State whether this sum has a Limit as n approaches Lnginity.
Glve neasons .,

QUESTION 2 (10 Marhks)

(4) Find the quotient and the nemainder obtained by dividing
Plx) = x3 - bx? - bx + 4 by Alx) = x - 2.

() Hence, on otherwise, find a value 0f the comstant b such that
PIx) 45 divisible by A(x).

(Lid)  Find all the zeros of P(x) forn this value of b.
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QUESTION 3 (10 Manks)

(4) Factonize the polynomial 2n% + 7n + 6.

(L) By use of the principle of mathematical induction, prove the
nelation 6(12 + 22 + 32 + .., + pn?) = nin+ 1)(2n + 1).

2 4 92 2
(LiL)  Hence gind the value of the Limit Lim | =12 nj e TR,
oo

QUESTION 4 (10 Marks)

(4) Stanting from the deginition of the derivative as a Limit, prove
the product nule {uv)' = uv' + vu'.

(i) Find the derivatives of: (al (x* + 1) Log,(x* + 1);

(b) (2 + 1)X°*1),

5
Let J = { (9x2 + 8x)dx.

(£) Find approximate values of J by:

vy () the midondinate nuke, using one interval;

%(b) the midondinate nule, using two intervals;
(c)  Simpson's nule, using two intervals.

(pm}ﬁ

(L) Compare your nesults with the exact value of J, and comment on
the magnitudes of Lhe errons.

\ {omyT)
QUESTION 6 (10 Masks)

(L) A plane Sy contains the three points (1, 0, 0), (0, 1, 0) and
(0, 0, 7). Find an equation forn Sq.

,

(L) The perpendicutar from the ornigin 0 to anothen plane, S, meets
LEat (1,1, 0). Find an equation fon Sy.

(L) Find the points at which the Line of intensection of Sy and S;
meels

(a) the plane containing the y-axis and the z-axis;

(b) zhe plane containing the x-axis and the z-axis,

QUESTION 7 (10 Marks)

A panticle of mass m 45 free to move along the x-axis. AL time L = 0,
the panticle 45 at nest at the ordlgin. A force F(£) = A cos (nt) acts
on the particle.
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(L) Assuming Newton's Law of motion F = ma, find the acceleration
a at any time %.

(L) Find the velocity v at any time £.
(L) Find the position x at any time £.

(Lv)  Drnaw a nough sketch of x as a function of %, and give in words
a detailed description of the motion.

QUESTION § (10 Maxks)

A small deck of carnds contains four aces (namely the ace of hearnts, the
ace of spades, the ace of diamonds, and the ace of clubs) and four kings,
elght cands in alk.,

(L) A man draws two cards and announces: "1 hold the ace of hearnts."
Find the probability that he has:

{a) two aces;
(b) one ace and one king.
(&) The two carnds are neplaced, the deck is neshuffled (mixed), the

man again draws two cards, and announces: "I hold at Least one ace."
Find the probability that he holds two aces in his hand.




