N.S.W, DEPARTMENT OF EDUCATION 28
HIGHER SCHOOL CERTIFICATE EXAMINATION 1975
MATHEMATICS - PAPER B (2F) - EQUIVALENT TO 3U (AND 4U - 1ST PAPER)

Instwetions: Time allowed 3 howws. ALL questions may be attempted.
{Questions are not of equal value.)ln every question, all necessary
working should be shown. Marks will be deducted for careless or badly
wrvanged work,

Mathematical tables will be supplied. Approved slide nules on coleula-
fons may be used.

QUESTION 1 (12 Marks)

(1) Find the vertex and the axis of symmetry of y = sz + Joe + 3

(1i) Find the derivative of eCoos x

{111)  Find the equation of the tangent Lo y = mmmlw7~ at the point

I+ @
where x = 1, &

(iv] Sketch (not on graph paper) the cwwe y = 2 + x - xz and 4ind

ihe anea above the x- axis and undern the curve,

GUESTTON 2 {9 Manks)

1] The giwst two Lewms of an arithmetic sequence are -17, -14,
Wnite down the sum of the st n Ltewms, What 46 the Least value o4
n forn which the sum of the {inst n Ltewms £is positive?

. e~1 dx
{i1)  Evaluate W oTv

(iii)]  In how many ways can a Leam of 4 be chosen grom 7 playerns?

QUESTION 3 (9 Marks)

(i) Waite down the equation of the Line through (-4, -3) perpendicu-
Lon o 26 + y = 5,

(i1) Use one application of Newton's Method fo find approximately the
oot 0f cos x + sn x = x nearest Lo x = 1.2 (sin 1.2 = 0,932, cos 1.2
= 0.362).

(i11) The position ot time & of a pariicle moving along the z- axis
K4

i:oglven by x = 247 - Qiz + 124,

When and where does Lhe particle §inst come Lo resil?
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QUESTION 4 (10 Marks])

(1) Find the sum to infinity of the geometric progression
1+ (/3 -1) + (/3 - 1)2 * ... Glve your answer Lo six significant
figures (V3 = 1.73205 to s4ix significant figures)

(11) Prove by induction that ! .1

1
2Mx-1) z-1 oz

gorn all positive Aintegens noand x # 0, 1

_ 1 -1
_—2- o0 0 n
X

QUESTION 5 (10 Marks)

P 48 the point (Zat, aJCZ) on the parabola 4ay = @ and £ is the.
Langent at P.
(i) Prove that the equation of £ is y = tx - at?

(i) 14 L cuts the x- axis at A and the y- axis at B, §ind the co-
ondinates of A and B.
(1i1) 1In what natio does P divide AB?

(

;
V) Show that £ makes equal angles with the y- axis and with PS.

V] What is the sLope of the Line joining P to the focus S?

QUESTION 6 (10 Marks)

(1) Sketch (not on graph paper) y = sin z , y = % x with the same

coondinate axes for 0 < x < I. Find the area enclosed between the
fwo curves on this sketch.,

(i1) Diffenentiate tan™ St - 1

(i11) Show that cot o + tan %6 = cosec o

QUESTION 7 (10 Masths)

2

(i) TIndécate by shading the negion a » y > % . (Do not use graph
paper.) Find the volume of the solid of revolution obtained by nota-
ting this negion about the y- axis.

1] Two dice (each with faces Labelled 1, 2, 3, 4, 5, 6) are thrown
Logethen,

{a) What is the probability of a double six in a throw?

{b) What is the probability of no double six in n throws?

le]  For what values of n will the probability of (at Least) one double
84X An n thrwows be greaten than %?
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QUESTION & (10 Marks)

(1) Use the nemainden theorem Lo 4ind one factorn of
zle + 1) - ala + 1). By division, on otherwise, find the other
facton.

Yy (11)  {a) Find the distance n grom the onigin 0 1o the plane o whose
O cquation is tx vy + 22 = 9,
M Lbj_ The sphere of nadius n, centrne 0, fouches o al A, Find the co-
b ondinates of A.
T ] Descnibe geometrnically the sphene passing through 0 which touches
o at A and wiite down Lts equation.,

QUESTION 9 (10 Marks)
A parnticle moves on a Line s0 that {ts distance from the onigin ak

Lime L 48 x.
. dz.gc d 1 2
{1)  Prove that — 5 = (— v7) where v denotes velocity.
dt de 2 :
. dzw 3
(11) Iéwlz—:wx-?x and v = 0 at x = 1, find v {n terwms of x.
T dt

(111) Describe the motion. 18 Lt simple harmonic?

QUESTION 10 (10 Mazks)

{1)  Sketch (not on graph paper) the graph of Log {x(1 - 2)}

(11} When the temperature of a body L5 T deghees above the tempera-

ture (assumed constant) of its swuwoundings, s Ltemperatuwre §falls at
a nate proportioned to T,
{a) Wrnite down the equation satisfied by T and, by integration, show

that T = Ae_k’t where A, k are constants and t denotes time.
(b) 14 the body is initiakty at 95° C, the swuwundings at 259 C,

and the body cools Lo 757 ¢ agten 15 minutes, what will Lts Lemperature
be agten a furthern 20 minutes?




