C aringbah High School

Mathematics Extension 1

General Instructions ‘ Time Allowed

All questions should be attempted 1% hours + 5 minutes reading time
e Start each '‘Question'on a new ‘ :
page

e Answers without appropriate
‘working and/or diagrams may not
attract full marks

« Approved silent calculators may
be used







Question 1 (13 marks)

a)

d)

Convert an angle of 1.85 radians to degrees.

If a, B,y are the roots of the equation: x* — 5x% +2x-1=0
find the value of:

(i) a+B+y

(i)  aBy

(i) — 4+ — +—

PT is a tangent and TAB is a secant.
Find the value of x.

Find J'x. e dx
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e) Asatellite dish in the shape of a paraboloid has its vertex at the origin. Its
diameter is 1.6 metres and its depth 0.3 metre as shown.
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Find the equation of the parabola required, in the form X2 = 4ay. Hence find
the satellite dish’s focal length ‘a’.

2 3'
f) Find J-1+5x - X dx
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g) Whatis the exact value of Sec—76E ?

Question 2 (13 inarks)

a) Perform the long division: (x° — 2) + (x + 1)

writing your answer in the form A(x) + ——R—l-
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That part of the curve -x3— +1y® = 6 that lies in the first quadrant is rotated

about the y axis. Find the exact volume of the solid of revolution.
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) Given that v = e®* is a solution to % — 451-!- 3y=0
X

find the values of k.



d)  The normal at the point P(2at, at’) on x° = 4ay cuts the vy axis at Q, and is
so produced to R such that PQ = QR.
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(i)  You are given that the normal at P has the equation
X+ ty - at (£ + 2) =0 (you are not required to prove this). Find the
co-ordinates of R in terms of .

(i)  Find the cartesian locus of R.

Question 3 (13 marks)

a) Afunctiony =f(x) had just one stationary point, at x = 3. Using the table of
results shown below, what is the nature of the stationary point?

b 2 3 4
f(x) -0.1 0 -5

b)

AB is a chord of
length 10cm, in

2 a circle of radius
6cm.

(i) Find <AOB in radians (correct to 3 significant figures).
(i) Find the perimeter of segment ABC.

(i)  Find the area of segment ABC




c) Sdve the equation: x> —3x" —4x + 12=0
g iven that the sum of two of its roots is zero. '

d) P s the point (2at, aiz) on the parabola x% = 4ay Sisthe focus. PRis
drawn parallel to the parabola’s axis, meeting the directrix in R. Prove that RS
iss parallel to the normal at P.

e) Starting with an initial value of x =1, usev one application of Newton’s Method to
find a better approximation to the root of the equation: 2x - In(x + 3) =

Question 4 (13 marks)
a) i) Copy the diagram below into your examination booklet.

i) 0 is the centre of the circle and AF is a diameter.
Find <EDC with reasons.

b) Solve fdr x correct to three significant figures: 27 = 40

dx
c) Find
) J.\/3 2x+1
d) Solve for x: 2Iinx=In(x+6)

e) Calculate the shaded area shown.
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Question 5 (13 marks)

x+1
(x-1)?

For the curve with equation vy =

()  Whatis its natural domain?

-x-3

(i) Show that _c_l)_/: 5
dx  (x-1)

(iify  Find the one stationary point this curve has, and determine its nature.

(iv)  You are given its second derivative as
d*y _ 2x+10
d  (x-1*
Prove that there is a point of inflexion at x = —5.

(V) What happens to the value of y as x approaches infinity?

(vi)  Draw a neat half page sketch of the curve showing all relevant
information.

(vii) Determine the range of the above function.
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STANDARD INTEGRALS

1
xn+l ’

n+1

=Inx,

sinax,

1
=—-—cosax,
a

1
= —tanax,
a

n#*E-—

x>0

a.¢ 0

az0

a#0

1
secax tanaxdx = Esecax, a#0

-1 X
a

, a>0,

I: x#0.,ifn<0

—a<x<a

:111(x+\/x2~—a2), x>a>0

;dx :ln(x+\/x2+az)
ol

2
<L g°

NOTE : Inx =log, x.
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