J-RAHS. TRIAL HS( EXAMINATION 3/4 UNIT MATHEMATICS 1995

QUESTION 1 (Start a new page)

fa}  Express 0.373737..

{b) Find the size of the dcute angle between the Jin
() Find all solutions o -

~- 85 4 proper fraction in simplest form

es I+ y = 5 and -y = 1.

o7 <4

{d; Differentiate with TESPECE [ X: y=tan ! 2x

(6] Solve 2cos?y + 35in:~:—3=[},fmr{]'£x£2:rz.
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QUESTION 2 (Start g new page )

- e —r—

; sin 2

! {a) Prove the identity: 028 = tan 8§

! 1 +cos 268

; ) Given that =& — hooAndl x=] when ¥=U. find y when x = w3
_; dx 1+ x- -

; AR

E (ci Evaluage - _Ox_

| NESen
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(i) Prove by mathematicat induction thay 39

i -
: a
l PeEILVE INtegers 1.

|

|

"~ 1 isdivisible by 80 for al]
QUESTION 3 {Start a new page)

() Let the equation of molen of an ohject MovINg X metres along a straight

j Lng after t secands be- x(t) =4sin 31 - Seas 3 {t2 0} Show that its IO 1%,
5 3imple Harmonic, and find its period of mation,
i
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QUESTION 4 ( Start a new page |

{al It 3% of monkeys are colourhiing, what is the probability that a random sample
of 20 monkeys should contam at least two colourblind monkeys? (Answer 10
three decimal places.)

(b’ A personinvests 310D at the bepinning of each year in a superannuavon fund.
If interest 15 paid at 9% per annum, find

(11 the value of the investment at the end of 30 years,
(11)  how many vears would clapse for the investment 1© be worth $50,000.

l

cl Meatly skerch v = 3cos "®x, and state 15 domain and range.

QUESTION 3 {Slarf a new page)

"1

a

{) The wecelerauan of a partcle 15 piven by . = 161 + %), where x cm. s the

a

displacement from the origin. When t =0 x =0 and v = dem.f sec.

(1) Denve an expression for 1ts velocity 1o termis of its displacemeit,

. N o o4
(1 Deduce that its displacement furction s xit) =g~ — 1.

{hi Evaluate cot 28 #f cotd8 —car 8 =1,

(¢) ABCD and AEFG are two squares of different areas, and GDI1BE .M 15 the
reud point of DE.

(1) Give a season why DE is the diameter of the circle with points AD and E
on 1is circumference,

(117 Prove that BDEG s a ovelic guadrilateral.

(in Prove that AM L B

Copy the disgram below onto your answer sheet.
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QUESTION 6 ( Start a new paye )

(a} An object is projected honzontally from the top edge of a verucal cliff
40 metres above sea level with a velocity of 40mys. ( Take ¢ = 10 m/s2)
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(1) Using the top edge of the chif as ongin, prove that the parameliric eguatons
of the path of the object are:
x = 40k y = 517
(u3  Calcalate when and where the ohject hits the water,
(] Fingd the velocity { magnitude and direction ) of the object the instant it hits
the warter,

L) The inside of a vessel used for water hus the shape of a solid of revolution
obtained by the rotation of the parabola 9y = §x? about the v - axis. The depth
of the vessel 1s & cm.

. . .9
(i1 Prove that a volume of water h cm. from its bottom is 16 nh .

(i1% If water is poured inro the vessel at # rate of 20 cm?/sec., find the rate
at which the level of water is rising when the vessel 15 half full,

QUESTION 7 | Start a new page |

(2]  Two pararmeiic poines F{Ep,pfj and Qiiqhqu fie on the parahala K< = v . and
the line through PO is parallel to the ling ¥ = mx,

(1) Show that p+q=2m.

(1) Derive the equation of the normal w the parabold at the point P

i1i1) Find the co—ordmates of I, the point of mwersecuon of the notmals from
P oand

(v Determineg the locus of N as the line PO moves parallel o the
Iine v =mx. State any resricuons on the locus of N

(bl Ap and Bp are two series given by :

An=12452+92 4132 4 +Hdn - 337
B,=32+724+ 1124157 + ... for n=1.2.3, ...

(i3 Find the nth term of By,

Elll‘ If S‘ln = .Ia!l.“ - B‘[]. prﬁj‘-.“l?: thart Sj_n -— —l.r";'f-]?" .
(1ii1 Hence, or otherwise, evalite
1015 1032 + 1052 - 1072+ ... +1983< 19052,

END OF PAPER
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