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TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION 1999

MATHEMATICS

3 UNIT / 4 UNIT COMMON PAPER

Time Allowed — Two Hours
(Plus 5 minutes reading time)

All questions may be attempted ‘
All questions are of equal value
In every question, show all necessary working
Marks may not be awarded for careless or ba&iy arrangec/l work

Standard integral tables are printed at the end of the examination paper and may be
removed for your convenience. Approved silent calculators may be used.

The answers to the seven questions are to be returned in separate bundles
clearly labelled Question 1, Question 2, etc. Each bundle must show your

Candidate's Number.
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QUESTION 1: (Start a new page)
sin3x
2x

(a) Evaluate li_r)r(}

3..2 . )
(b) Express log(x y_) interms of a, band cif logx=a, logy=b, andlogz=c.

Vz

(c) For the function y=2sin” (—)35) state the:
(1)~ Domain
(i)  Range
(iii) Draw a neat sketch of the curve  y= 2sin™ Gj—)

(d) Find all Valués of 6 (inradians) if \3sinf=cosf

QUESTION 2: (Start a new page)

(a) If y=10", find % when x =1

(b) Evaluate in terms of 7z f

0 x?+3

{c) From eight teachers and six pupils a committee of seven is to be formed. How many
committees can be selected if both teachers and pupils are represented and the
teachers are in the majority?

d’y

(d) Given that y=sin(x?) , find - |
X /
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QUESTION 3: (Start a new page)
(a) A manufacturer produces computel; components of which 85% are found to be
* satisfactory. From a sample of 10 components:
) " Find the pfobabi]ity thaf at most 1 fails to meet the specification.
(i)  Atleast2 are unsatisfactbry.‘ |

Give your answers to part (i) and (ii) correct to 2 decimal places.

(b) A vessel is being filled at a variable rate %\g =k(A - V) where k and A are constants.
(i) " Showthat V= A(l ek ) is a solution of the differential equation above. ;
(i)  Find the capdéity of the vessel. |

(iii)  Find the value of kif % of the vessel is filled in 6 minutes.

{

(iv)  Find the fraction of tﬁe vessel filled in the next 6 minutes.

QUESTION 4: ('Start.a new page) _
(a) The veIocity (Vms”l) of a body moving in a straight line is giveriby V = et - et
where t is the time in seconds. If its initial position is at the origin: ’
(1) Find the equation relating x (the displacement from O) and t.
(ii)  Find the initial acceleration.
(iii)  Show that the body does not have a maximum velocity.
(iv)  Find the time taken to reach a point 3m to the right of the origin. Give ilour

answer correct to 1 decimal place.:
(b) The region enclosed by the curve y =tanx, thex axis and the ordinate X =§— is

rotated about the x-axis. Using Simpson’s Rule with 5 function values, find an

‘approximate value (to 1 dec. pl.) for the volume of the solid formed.

e
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QUESTION 5 (Start a new page)
(a) A sphencal balloon is being 1nﬂated When the radius of the balloon is 6cms its

volume i is 1ncreasmg at the rate of lOOcm3/seo Find the rate at which its surface area

is thcn increasing.

(b) (i) Find the equation of the tangent to the curve y= )i+ 13 at the point where the
: x“+ ‘ |

curve cuts the x ax15

(ii), Show that the tangent meets the curve again ata pomt where the function hasa

stationary point. -

QUESTION 6: (Start a new page) .

(a) Use the substitution u=sinx to evaluate the integral |cos’x dx.

(b) Whén (3 + 2x)"yl is expanded as a polynomial in x, the coefficients of x> and x°
have the same value. Find the value of n.

(c) Prove by induction that cos(x +nz)=(-1)"cosx for mteger nxl.

QUESTION 7: (Start a new page)

(a) Ron put $500 savings into a Bank for 2 years, where it earned interest at
6% p.a., paid twice a year. He then changed to a Credit Union and his money earned
8% p.a., paid quarterly. If he withdrew all his savingé, and had $633.75, how long
was the money kept in the Credit Union?

(b) A boy throws a ball vertically and it just reaches a height of 40 metres. What is the

.

greatest distance that he is able to throw it on a horizontal plane? (Let g=10ms?)

END OF PAPER
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