2009

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics Extension 1

General Instructions Total marks (84)

o Attempt Questions 1-7

o Reading Time- 5 minutes o All questions are of equal value

o Working Time — 2 hours
o Write using a black or blue pen
o Approved calculators may be used

o A table of standard integrals is
provided at the back of this paper.

o All necessary working should be
shown for every question.

o Begin each question on a fresh
sheet of paper.
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Question 1 ( 12 marks) Begin a NEW page. MARKS
a) Differentiate sin™' (2X) 2
b)  Find Ix«/l +x>dx using the substitution U =1+ X’ )
2
c) Evaluate J ox 5 3
0o 4+X
. sin3X
d) Evaluate lim 1
x->0 5%
e) Find the acute angle between the lines 3y =2x+8 and y=5x-9 2
f) Find the remainder when the polynomial P ( X) =X’ — 4x 1

is divided by x+3.

2) Given that log; 7=m, find an expression for log, 21 1

End of Question 1
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Question 2 ( 12 marks) Begin a NEW page.

a)

b)

d)

Solve  cos@++/3sin@ =1 (0<6<27)

Solve 3X <1

X—2

Find the coordinates of the point P which divides the interval AB
externally in the ratio 1:2 where A is (—2,7) and B is (1,5).

Solve cos20=cosd  (0<6<2r)

End of Question 2

MARKS
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Question 3 ( 12 marks) Begin a NEW page.

a) ABCD is a cyclic quadrilateral and FAE is a tangent at A.
/DAE =50 and BD|| FE

1) Calculate Z/BAF , giving reasons.

i1) Calculate /BCD, giving reasons.

b) Solve the equation 2x’ —21x> +42x—16=0 given that the roots
form consecutive terms of a geometric sequence.

c) Evaluate If sin X cos” X dX using the substitution U = cos X
3

d) A packet of peas initially at 24°C is placed in a snap-freeze
refrigerator which is maintained at an internal temperature of

—40°C. Assuming Newton’s Law of Cooling, the temperature

T° of the peas will be given by T =-40+64e"", where k is a
constant and t is the time in seconds.

1) If after 5 seconds the temperature of the packet is 19°C,
Find the value of k.

i1) How long will it take for the packet’s temperature to reduce
to 0°C? Give your answer to the nearest second.

End of Question 3

4-

MARKS
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Question 4 ( 12 marks) Begin a NEW page.

a)

b)

The chord PQ of the parabola x> =4y subtends a right angle at the
origin O.

If the coordinates of P and Q are (2 p, p° ) and(2q, q’ ) respectively:

1) Find the gradients of POand QO.
1) Show pg=-4.

1i1) Find the equation of the locus of the midpoint M of PQ.

MARKS

A particle is moving along the X axis. Initially the particle is 2m to the

right of the origin and moving with a velocity of 5 m/s.

1) If the particle’s acceleration is given by X =2x’ +2X,
show that X = x> +1.

11) Hence find an expression for X in terms of t.

Water flows from a hole in the base of a cylindrical tank at a rate
given by % =—k«/h where k is a constant and h is the depth of

the water in mm at any time t minutes.

If the depth of the water falls from 100mm to 25mm in one minute,
find how much longer it will take for the tank to empty.

End of Question 4
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Question 5 (12 marks) Begin a NEW page.

b)

d)

Prove by Mathematical Induction that 7" +5 is divisible by 6,

for positive integral values of n.

A missile is projected with a speed of 50m/s, at an angle of
elevation of 45°. It is aimed at a tall building which is at a horizontal
distance of 200m from the point of projection.

1) By taking g =10m/s” and neglecting air resistance, show that
the equations of motion for this missile may be expressed as:

X =252t and y=-5t>+25J2t

i1) Hence find the time of flight until the missile hits the building.

iii)  Find the height of the missile when it hits the building.

=log,m.

Find mif: j — =
o l+sinX

i) Find %[tanl X+X |

1,2

. X"+ X+2

ii) Hence evaluate J ——dx
0o X +1

(leave your answer in exact form)

End of Question 5

MARKS
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Question 6 (12 marks) Begin a NEW page.

a)

b)

2
For the curve with equation y =

2

1-x
D Show __ X
dX (1 — X2 )
i1) Find any stationary points and determine their nature.

1i1) Find the equations of any vertical asymptotes.
v) Find the equations of any horizontal asymptotes.

V) Sketch the curve.

A spherical balloon is being inflated and its volume increases at a
constant rate of 50mm’ /s

At what rate is its surface area increasing when the radius is 20mm.

A particle moves such that X=3cos2t—4sin2t .

Show this motion is Simple Harmonic Motion, and find the greatest
speed of the particle.

End of Question 6

MARKS
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Question 7 (12 marks) Begin a NEW page.

a) B

B

H

A D C

The triangle ABC is isosceles with AB=BCand BD is
perpendicular to AC . Let Z/ABD =~/CBD =« and ZBAD = f.

1) Show sin f =cos«

i) Using the sine rule in AABC show sin2a =2sinacosa

MARKS

111) Given that 0 < < 3 express the limiting sum of the geometric 2

series sin2a +sin2acos’ a+sin2acos* a +. . .

T
b) 1) Evaluate: I 2 cos’ xdx Leave your answer in exact form.

4

1) Hence, if the curve y=2+cosX is rotated about the X axis
from % <Xx< % find the volume of the solid of revolution.

(leave your answer in exact form)

c) Show without the use of a calculator: tan™ (4)—tan™' (gj

End of Question 7

End of Examination

in terms of « .
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STANDARD INTEGRALS

. l 1
X" dx = X"opne—1n x20.ifn<0
n+1
1
—dx =lnx, xr=0
Jx
1
e dy =—e™, az0
a
'
1.
COosax dx =Esum}:, a=0
. |
sinax dx = cosax, a=0
2 |
secTay dx =Emna:r, a=0

1
secax tanax dx =Eseca:r, a=0
I x
dy =_tan"'Z, a=z0
a a

' 1 X
—dx = &in JE’ a=0, —a<x<a

dax = ln[x + -x-":cz +a ]

J
J
[a —mfere-at) xsa>0
J

NOTE : ln,rzlogf,r, =0
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