St George Girls High School

Trial Higher School Certificate Examination

Mathematics
Extension 1

Total Marks — 84

General Instructions
Reading time — 5 minutes
Working time — 2 hours
Write using blue or black pen
Attempt ALL questions.
Begin each question on a new booklet
Write your student number on each page
All necessary working must be shown.
Diagrams are not to scale.
Board-approved calculators may be used.
The mark allocated for each question is
listed at the side of the question.

Students are advised that this is a Trial Examination only and does not necessarily
reflect the content or format of the Higher School Certificate Examination.
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Question 1 (12 marks)

Marks

a)  Find the coordinates of the point P that divides 4B internally in the ratio 2 : 3 where 4

is (~3,5) and Bis (-6, -10)

b)  Find the possible values of a if the lines 2x + 3y—5=0and ax + 2y + 3 =0 are

inclined to each other at 45°

c)  Solve for x: “2— >3
x-1

d) Find _[ «/% dx using the substitution x =u + 1
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Question 2 (12 marks)

a)

b)

d)

(i) Express /3 sinx + cosx in the form Rsin(x + )

(i) Hence, sketch the graph of y =~/3 sinx + cogx for 0 <x<2zm

(i) Show that f (x) =2log ,x + 2x has a zero between x = 0.5 and x = 1

(i) Starting with x = 0.5, use one application of Newton’s method to find a better
approximation for this zero. Write your answer correct to three significant figures

Find

dx
V9-4x?

Find j'cos2 4x dx
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Question 3 (12 marks) Marks
a)  P(2ap, ap* ) and O(2aq, ag?) are points on the parabola 4ay = x* such that the chord

b)

©)

PQ subtends a right angle at the vertex O

(i) Show that pg= —4 2

(i) Find the locus of the mid-point of PO 3
3 x 1 Vs

Show that 53 dx =log, V2 + = 3
oNx“+9 x“+9 12 ,

If the roots of the equation x* + bx* + ex + d = 0 are in geometric progression show
that ¢* = b°d 4
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Question 4 (12 marks) Question 5 (12 marks) Marks
a) A container is in the shape of an inverted right circular cone of base radius Sem and a) By induction show that 7" —3" is divisible by 4 for all integers n > 1 3

height 30cm. Water is poured into the container at a rate of 2cm?/min

(1) Show thatr= L 1
6 T b)  The velocity v and position x of a particle moving in a straight line are connected by
the relation v =3 + 5x. Show that the acceleration a of the particle is 5v 2
30 cm
ATcm 7
2
—_— L —Y ¢)  Find the term independent of x in the expansion of (3 —x) 4 (1 + —~j 4
x
(ii) Find the rate at which the level of water is rising when the water is 10cm deep 3
d)  Evaluate cos (2 tan ™! %) without the use of a calculator 3
b) (i) State the domain and range of y = 2cos ™ (g—) 2
(ii) Hence sketch y = 2cos! (%j 1
©) Given f(x)=3/x—1 forx>1
(i) Show that the function is monotonic increasing for all x in the given domain 2
(ii) State the domain and range of f -1 ) 1

(iif) Find £ ™ (x) and explain why the inverse is 2 function 2
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Question 6 (12 marks) Question 7 (12 marks) Marks
a)  The cooling rate of a body is proportional to the diggfence between the temperature of a) (i) Differentiatex(l +1)" 1
the body and that of a surrounding medium ie. ’ =—k( T~ T;) where T is the
temperature of the cooling body and 7 is the temperature of the surrounding medium (i) Wite the binomial expansion for x(1 +x)” 1
(i) Show that T— T =4e ~ satisfies this equation 2
(iii) Hence show that }nj r+1)"C, =@m+2)2"" 3

(i) A cup of coffee cools from 80° to 40° in 10 minutes when placed in a room with r=0

temperature 18°. How long will it take for the coffee’s temperature to fall to 20°? 4

, b) A particle is projected from a point O with an initial velocity of 60m/s at an angle of
b) A particle is moving in a straight line such that its acceleration at time ¢ seconds is 30° to the horizontal. At the same instant a second particle is projected in the opposite
X =—4x, where x is the displacement in metres from the origin. The particle is initially direction with an initial velocity of 50m/s from a point level with O and 100m from O.
6m to the right of the origin. (i) Show that the horizontal and vertical displacement equations of the first particle
are given by: 2
() Find its displacement in terms of time 3 x = 60c0s30° and y = 60sin30°% — ¥4 gt 2
where g is acceleration due to gravity

PR .. . ) - obtai ity of 6m/ o .
(if) Find the position and time when the particle first obtains a velocity of 6m/s 3 (i) Find the angle of projection of the second particle if they collide 3

(iii) Find the time at which the two particles collide 2

End of Paper
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