12 Eixctension 1 Mathematics Calculus, Approximation Methods & Parameters

Term 1, 2011 | Week 6 ' Time Allowed: 50 mins ~ Marks: 35

Show all working to gain maximum marks

Marks will be deducted for pootly presented or illegible work X C?O % b) Find the following integrals using the given substitution;

i) jx (3 +2) dx,when u=x"+2 A 2

Question 1 (13 marks) Start a new booklet Marked by GHW

a) An oil rig, 8, is 3km offshore. A power station, P, is on the shore. A cable is to .
be laid from P to S. It costs $1000/km to lay the cable along the shore and i) - J—J—x=2
. _ : % -
$2600/km to lay the cable underwater from the shore to S. ’ : :

dx, when u=~/x—2 3

The point R is the point on the shore closest to S, and the distance PR is Skm.

The point Q is on the shore, at a distance of x km from R, as shown in the ’
' START A NEW BOOKLET

diagram. )
Question 2 (12 marks) ' Marked by HRK
S . .
a) Consider the equation F-x+1=0
3k S i)  Show that this equation has a root between 0 and /. ' 2
P 0 f’“ R if) Taking x=0 as a first approximation to this root, use Newton’s Method to
g.; ..... T — Shore line . _ obtain a better approximation. ’ 3
T 1 B i S . . . . ; _
' i) Explain why eould you not have used x=1 as your first approximation. 1
i) Find the total cost of laying the cable in a straight line ﬁ'om PtoRand thenina b) Prove by Mathematical induction for all postive integral
straight line from R to § -1 .
if) Find the cost of laying the cable in a straight line from P to S 1 ' . 12)+2(3) 4 3(4) + o -Fn(n%l) - "(”+12(”+2)

iii) Let $C be the total cost of laying the cable in a straight line from P.to Q, and
then in a straight line from Q to S _
Show that C =1000(5 —x+2.63/%* +9) C2

iv) " Find the minimal cost of laying the cable 4




START A NEW BOOKLET

Question 3 (10 marks)

Consider the parabola x® =8y and the point, P(4p,2p*), which lies on that parabola.

Marked by RDS

P(4p,2p")
v
Copy this diagram into your work books
a) Show that the equation bf the tangeﬁt atPis y—px+2p*=0. 2
b) Find the points R and 7, the x and y intercepts of the tangent. 2
c) Show that the ratio of RT:TP is independent of p. 2
d) The normal at P has a y intercept at S. Show that 4

ST =2a(l+p*)
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