St George Girls High School

Trial Higher School Certificate Examination

2007

Mathematics
Extension 1

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 (Start a new booklet) ' Marks

a)  Differentiate log(x e* ) 2

b)  Find the equation of the normal on the curve y =1In(x+2) at the point (0, In 2) 3

2x+3

c) Solve 21 A
) X — 4 . é/(‘>

d) Let A be the point (3,~1) and B be the point (9, 2). Find the coordinates of the

point P which divides the interval AB externally in the ratio 5:2 2
. X
lim s —5—
Evaluate the limit 2
x—>0 2x
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Question 2 — 12 marks (Start a new booklet) Marks
a) Find 19dx2 2
4+48x
b)  Find the acute angle between the lines x+2y=5 and x-3y=-3 2
¢) Find % (cos—1 (2 cos® x— 1)) in simplest terms for 0<x S% 2
d) Evaluate J'Oz _2x dx by using the substitution u = x% +1 4
Vx? +1
Differentiate x tanSx 2
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Question 3 — 12 marks (Start a new booklet) : _ Marks
. . . 1

a)  Write down the period and amplitude of y= Zcos—gx 2

b)  Use the change of base formula to evaluate log;14 correct to one decimal place. 1

@)

c) (i) Write J3sinx—cosx in the form r sin(x - a)

N

(ii) And hence or otherwise solve VBsinx-cosx=1 0<x<27 2

d) Sketcha graph of y= ic:os_lg indicating its domain and range. 4
T

e) Find ;ix(sz'l x) | | (‘)
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Question 4 - 12 marks (Start a new booklet) . Marks

a)

b)

ABC is an equilateral triangle, side 2r.
The circular arcs AB, BC and CA have
centres at C, A and B respectively.

Show that for the figure bounded by the arcs:

(i) The perimeter is equal to that of a circle of radius r 2

(ii) The area is approximately 90% of that of a circle, radius r 3

Use the principle of mathematical induction to prove that 32" _1 is divisible by
8 when n is a positive integer. 4

‘Given that f'(x)=1- 2 and the graph of y= f(x) passes through the point (e, - 2)
x

find f(x) . 3
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Question S — 12 marks (Start a new booklet) Mark:
a)  The remainder when x> +ax®—3x+5 is divided by (x+ 2) is 11. 2

Find the value of a.

b) Find the general solution of 2cosx+ V3=0 2

c¢) Inthe diagram below ABCD is a parallelogram, BE =EF and AD is produced (3

to F. A\ o //% < )
D \/s c

F
(i) Prove that ADEF is congruentto ABEC

(i) Hence prove that DE = —;—DC

d If y=—>— find ¥ 1
cosec x dx
e) Given that logb(£J=3 and logb(——)=1.6 2
q r

Find log, (ﬁj
r
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Question 6 - 12 marks (Start a new booklet) Marks

a) Use Newton’s method to find a second approximation to the positive root of
x—2sinx=0. Take x=1.7 as the first approximation. 2

b)  One of the roots of the equation X2 +6x%-x-30=0 is equal to the sum of the other
two roots. Find the value of the three roots. 3

c) A spherical balloon is being inflated and its radius is increasing at a constant rate of
3cm/min. At what rate is its volume increasing when the radius of the balloon is 5cm? 3

d) From a point P due south of a vertical tower, the angle of elevation of the top of the
tower is 20° and from a point O due east of the tower it is 35°. If the distance from P
to O is 40 metres, find the height of the tower. 4
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Question 7 - 12 marks (Start a new booklet) Marks

a) A particle is moving in simple harmonic motion. Its displacement x metres at any
time ¢ seconds is given by x=3005(2t+5) 6

(i) Find the period and amplitude of the motion.
(i) Find the maximum acceleration of the particle.

(iii) Find the speed of the particle when x=2

(( )

N

b) A projectile is fired with initial velocity V m/s at an angle of projection 8 from a
point O on horizontal ground. After 2 seconds it just passes over a 10 metre high wall
that is 12 metres from the point of projection. 6

Assume acceleration due to gravity is 10m/sec’. Assume the equations of
displacement are x=Vtcos@ and y=-5t>+Vtsind

(i) Find Vand @ to the nearest degree.
(ii) Find the maximum height reached by the projectile.

(iii) Find the range in the horizontal plane through the point of projection.

End of Paper




TABLE OF STANDARD INTEGRALS

j:c"dx =1 2t n#-1 x%0,ifn<0
n+1l
. ,
—dx = lnx, x>0
x
( 1
Je""dx = =e®, a%0
a
jcosaxdx =-&]1sinax, a#0
fsinaxdx = —-(-zl-cosax, az0
2 1
sec‘axdx = Etanax, a#0
fsecax tanaxdx = al-secax, az0
f 21 5 dx =-}-tan"l-x—, az0
a‘+x a a
[ 1 x
dx =sin"1=, 2>0, —-a<x<a
J a2 -2 a
1 dx = ln(x+\l:cz-a2), x>a>0
2_ 2
J Nxt—a
.
L dx = ln(x+11x2+a2)
J Jx? +a?

Note Inx = log,x, x>0
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