SYDNEY GIRLS HIGH SCHOOL

Yearly Examination

September 2004

MATHEMATICS Extension 1

Year 11

Time allowed: 75 minutes

Topics: Co-ordinate Geometry, Sequences & Series, Calculus, Harder Algebra

DIRECTIONS TO CANDIDATES:

Attempt all questions

Questions are of equal value

There are 4 questions

All necessary working must be shown. Marks may be deducted for careless or badly arranged
work

Board approved calculators may be used

®  Write on one side of the paper only




Year 11 Extension One Yearly Exam
Question 1:

a) Consider the points A(-1,4), B( 3,2) and C (5,6)

- e
o 29‘;’ /7 C(5.6)
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\*._ i J
iy /S
* B(3,2)

i) Find the gradients of AB and BC and explain why £ ABC is 90°
it) Find the midpoint of AC, calling this point E .

iii)  Find the equation of the circle, centre E and radius EB

iv) If ABCD is a parallelogram, find the co-ordinates of point D

b) Find the equation of the line passing through the point of intersection
of 3x -2y +5 =0 and 4x -5y +2 = 0 and the point (2,3)

<

c) In what ratio does the point ( 0, 1) divide the line A(3,-5) and B (-5, 11) ?

d) - Find the distance between the parallel lines 4x + 5y -10 =0
and 4x + 5y - 14=0




Question 2
as

91 is an arithmetic progression and hence find -

a) i) Show that 117, 106,
ii) the 11% term
i1i) the sum of the first 11 terms
iv) the value of the first negative term

¢) Inan AP, the sum of the fir:

st three terms is 24 and the 5™ term is 23. Find the sum
of the first 8 terms

d) A couple owe $600,000 on a house and r

epay $3500 a month. If the rate of interest
is 6% per annum and repayments (R) are

made monthly on a reducible basis find:

1) the amount owing after one month

ii) the amount owing after two months
1ii) an expression for the amount owing after n months
1v) how much is still owing after 20 years

v) how much interest has been paid in the first 20 years of the loan




Question 3:

a) Find @ in the following:
dx

) y=22-3x-2 ii) y=xx iif) y=-2-l4-
. X
iv)y=+2x-5 V) y=§)5:l
x+2

b)  Find the equation of the normal to y =(7-2x)" at the point (2,1)

c) Explain why the gradient of the curve y= -:-”:(_— is always positive
X

d) A six metre long piece of wire is bent to form a rectangle with one side having
two strips of wire for extra strength. Find the maximum area of the rectangle.

e) Iff(x)=x* -4x+3,

i) find any stationary points and their nature,
ii) check and test for any inflexion points,
i)  and sketch the curve.




Question 4:

a) Iff(x)=2x*-x-1, find

1) f(x+h) in simplest expanded form

i) the simplest expression for f (x'”z —f(x)

iii) the derivative of f(x) by first principles

b) Solve for x and sketch the solution on a number line if

2
x+3

< 5

¢) Use mathematical induction to show

1 1 1 (x+1)" -1
+ Foreenn =
(x + 1)" x(x+ l)"

is true for any positive integral value of n

d) Find A, B and the infinite sum of the expression:

7;=A(l) +B(1) if ;=7 and T, =3
2 3

end of exam
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