RANDWICK GIRLS’ HIGH SCHOOL"

YEAR 12 ASSESSMENT TASK

Term 2, 2008

Mathematics Extension 1

Time Allowed: 1 hour Examiner: D. Posener

GENERAL INSTRUCTIONS:

All questions may be attempted

Standard Integral Tables are supplied

Department of Education approved calculators and templates are perrmtted
In every question, show all necessary working

Marks may not be awarded for careless or badly arranged work
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Question 1

@

®

The semi-vertical angle of a conical funne] is % Water is flowing out of

the funnel at a rate of Scm® 57",

@

(i)

Show that if R is the radius of the water surface and H is the depth
of water at any instant, then H = NER

Find the rate of decrease of the surface radius when the depth of water
in the funnet is 10cm.

Newton’s Law of Cooling states that the rate of cooling of an object is
proportional to the dlfference between the temperature T of the object and

the temperature § of the surrounding medium. That is, d7 = k(S ~T) where

t is the time elapsed and k is the “rate constant”.

®

@)

Verify that T =S + Ae™ , where A is constant, is a solution to the
above differential equation.

A body whose temperature is 150°C is immersed in a liquid kept
at a constant temperature of 70°C. In 40 minutes the temperature
of the body falls to 90°C.

a. Determine the value of &.

b. How long altogether will it take for the temperature
of the body to fall to 76°C? Give your answer corréct
to the nearest minute.




Question 2

Question 5
A particle moves so that its velocity vms™ at position x is given by v =5+4x—x".

The normal at any point P (2ap, apz) on the parabola x* = 4qy cuts the y-axis at O and is

(8  Show that the motion is simple harmonic. 2 produced to a point R such that PQ = OR. )
(b)  State 2 @ Show that R has coordinates (—2ap, ap” + 44)
o The centre ®) Show that the locus of R is another parabola.

@ Theperiod (©) State the coordinates of the vertex and focus of this second parabola.

(¢)  Find the maximum speed. 2
(d)  Find the amplitude. 2 Question 6
. : : . 2 3y
(e)  Find the maximum acceleration. 2 (a)  Find the term independent of x in the expansion of (%— - ;—]
Question 3
1 1 (b) By considering the expansion of (1 + x)" and giving x an appropriate

(®  Simplify tan™ (E] ~tan™ (3) to find exact value. 4 " pumerical value, prove 2"C, +6"C; +127C, + -+ n(n—1)"Cn=n(n-1)2""
® G  Show sin®x+cos™x =% 3

(i)  Sketch y= sin” x+cos™ x 1
Question 4

A “six” is scored in a cricket game when the ball is hit over the boundary fence on the full as

in the diagram. A ball is hit from O with velocity v= 32ms™" at an angle 8 to the horizontal
and towards the 1 metre high boundary fénce, 100 metres away.

Y

ﬁ Im fence
2] X

o 100m

@ Derive the equations of motion for the ball in flight using axes as
in the diagram. (Air resistance is to be neglected and the acceleration

due to gravity is taken as 10ms™2) v 2 <
(i)  Show that the ball just clears the boundary fence when
50000tan’ 6 —102400tan + 51024 =0 3
(i) Inwhat range must 6 lie for a “six™ to be scored? 3
3
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