KILLARA HIGH SCHOOL
YEAR 12 MATHEMATICS
EXTENSION 1

TERM 2 ASSESSMENT
2004

Time: 1 hour 40 marks

* Approved calculators may be used.

* Start each question on a new page.

* Show all working. ]

* Marks may not be awarded for untidy work.

Question 1 (10 marks)

(@ A company assumes that the proportion P of viewers who will buy a new product after it is
advertised # times on television satisfies the relation P =1 - €, where ks a constant, If
50 per cent of viewers buy the product after 10 advertisements appear, how many times should
the company advertise the product if it wants at least 90 per cent of its viewers {o buy it?

(5 marks)
()  Write down a formula for calculating %F(u) when % is a function of x;
Differentiate (with respect of x) (tan™! (-.’35))2
7 tan~1(%) .
and hence find the exact value of % s —#dx (5 marks)
0 x*49 ’
Question 2 (10 marks)
(@8  Find the derivative (with respect to x) of:
@  sin'2x for Ixl<i : (2 marks)

P |
(if) =——s‘“x X (2 marks)



Question 2 continued:

(b)  Find the integrals, with regard to x, of:

@) L (1 mark)
4-x?
(i) =2 (1 mark)
J9—4x?
(¢) Find I 1 xg‘ ; dx using the substitution u = 3x? (4 marks)
-9

Question 3 (11 marks)

Firefighters are forced to stay 60 metres away from a dangerous fire burning in a low open tank on
horizontal ground. They have two pumps. One, which can eject water in any direction at 30 ms”, is on
the ground, while the other, which can eject water at 40 ms™ but.only horizontally, is on a vertical stand
5m high. Can both pumps reach the fire? Justify your answer. (Assume that g=10ms2 and that all
frictional forces, including air resistance, can be neglected.)

Question 4 (9 marks)

(3) A spherical bubble is expanding so that its volume is increasing at a constant rate of 10mm’ per
second. What is the rate of increase of the radius when the surfac areais 500mm™ (3 marks)

(b) A particle P moves along the x axis according to the rule x =4sin 3¢, wherex cm is the
displacement of P from O at time ¢ seconds.

) Show that P moves in simple harmonic motion and state the period of the motion.

(2 marks)

(i)  Find when the particle first is 2cm to the right of O and find its velocity at that time.
(2 marks)
(iii)  Find the greatest speed of P and the interval in which it moves. (2 marks)

END OF PAPER
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