
{ 

St George Girls High School 

Trial Higher School Certificate Examination 

2006 

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 (Start a new booklet) Marks 

a) Differentiate loge (sin 2 x ), writing your answprin simplest ~\m. 2 

b) Find the engle, to the 0~~~~ between the lines y = 2x + 3 and X+ y = 0 
2 

d) 

e) 

E 1 
ro.25 dx 
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Question 2 - 12 marks (Start a new booklet) Marks 

a) Use the substitution u = 3 - x 2 to find J ~ x dx 
3-x2 

3 

b) ( 
2 10 

Find the coefficient of x in X - xz) 3 

c) (i) Show the derivative of x tao - 1 x is x + tan - 1 x 
l +x 2 3 

(ii) Hence, or otherwise, find J tan - l x dx 

d) Solve the equation cos2 X+ sin 2x = 0, o· ~X~ 360° 3 

\ 
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Question 3 - 12 marks (Start a new booklet) Marks 

a) From a balloon 800 metres above a road intersection, the angle of depression of a 

point, P, on the road due south of the intersection is 45 o . The angle of depression of 

another point, Q, is 35 °. Q is at grourid level Qn a bearing Of 080 o from the intersection. 4 

(i) Copy and complete the diagram to show the above information. 

(ii) Find the distance from P to Q . 

b) Consider the function y = 2 cos-1(1 - x) 

(i) Find the domain and range of the function. 

(ii) Sketch the graph of the function. 

c) The radiu~ of a circular oil spill (r km), at a time t hours after it was first observed is 

given by r ;. 
1 + 3t . Find the exact rate of increase of the area of the oil spill when 
1 *' 

the radius is 2 kilometres 

.. 

4 

4 
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Question 4 - 12 marks (Start a new booklet) Marks 

a) 
,. 

The arc of the curve y =sin 2x between the lines x = 0 and x = g is rotated about 

the x-axis. 

Find the volume of the solid formed . 

b)' '/rove by induction: 

(n + 1Xn+ zXn+ 3) ... zn = zn[lx3xsx ... x(zn - 1)] 

for integxal values of n <: 1 

c) The velocity v ms-1 of a particle moving in simple harmonic motion along the 

x-axisis v2 = 16 -(x - 2f 

(i) Between which two points is the particle oscillating? 

(ii) What is the amplitude of the motion? 

(iii) Find the acceleration of the particle in terms of x. , 

4 

4 

4 
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Question S- 12 marks (Start a new booklet) 

a) ln the diagram ST I BC and LSPB = LPAB 

b) 

p 
s · 

c 

(i) Prove LPBA = LPCB 

(ii) Deducethat PB2 = PAxPC 

Let P(2ap, ap2
) and Q(2aq, aqf}.) be points on the parabola x2 = 4ay as shown in 

the diagram. 

(i) Show that the equation of PQ is y = P + q x- apq 
2 

~ 
Q.Q_Showthatifthechord PQ passesthrougbthefocus S(o,a) ..,_ pq =-1 

(iiii M/is the midpoint of the focal chord PQ and N lies on the directrix vertically 
J{elow M. If Tis the midpoint of MN, find the locus of T. 

Question Sc) on next page 

Marks 

4 

5 
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Question S (cont' d) 

c) The rate at which a body cools in air is proportional to the difference between the 
constant air temperature, C, and its own temperature, T. This can be expressed by the 

Marks 

differential equation 3 

dT -=-k(T - c) 
dt 

where t is time in hours and k is a constant. 

(i) Show that . T ·,;, C +.Ae -b is a solution of ihe ~er~ntial equation, where A is a 
constant 

(ii) A heated piece of metal cools from 90" to 65° in 1 hour. The air temperature C is 
20" . Find the values of A and k. 



St George Girls High School 
Trial BSC Examination -Mathematics E:rteasloa 1- 2006 Page S 

Question 6- 12 marks (Start a new booklet) Marks 

a) The polynomial P (x) = 3x3 + x 2 + 1 has one real root in the interval -1 < x < 0 6 

b) 

(i) Sketch the graph of y = P(x) for X between -1 and 1. aearly label any 
stationary points. 

(ii) Let x = -0.2 be a first approximation to the root Apply Newtons method once to 
obtain another approximation to the root. 

(iii) Explain why -th~ application of Newt~ns method-in-part (ii) w~~tive iii 
improving the approximation to the root. ~· 

v 

2. 

· o 

A particle is projected from the point {o, 2) at an angle of 30" with a velocity of v:/ 
metres per second. The equations of motion of the particle are - 6 

. x= 0 and ji = -g_ 

(i) Using calculus, derive the expressions for the position of the particle at time 1 • 
. 2 

Hence show the path of the particle is given by y = 2+ ~-?kx
2 . v3 3V 

A soccer player ' heads' a ball with initial speed V metres per second and angle 
of projection 30". At that moment the ball is 2 mettes above the ground and its 
horizontal distance from the goal is 7.3 metres. The ball just misses the goal by 
scraping the top of the crossbar which is 2.5 metres high. 

(ii) Find the initial speed of the ball correct tQecimal place. (take g = 9.8ms-2 ) 

' -
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Question 7 -12 marks (Start a new booklet) 

a) A particle is projected from the origin with a velocity given by v = 2(x + I) 

where x is the distance from the origin in metres and v is in metres per second. 

Find an expression for the displacement (x) as a function of the lime 
elapsed (t). 

b) Given the binomial expansion 

I+nC1 x+nC2 x
2 + ... +nC

11
xn =(I+xr 

(i) Show that n n ( )nn I-C1+C2+ ... +-I C11 = 0 

(ii) Show that 
2n+l I 

l +-2tncl +-3tnc2 + ... +..Ll ncn =-----
II+ n+I n+l 

c) Consider the function 

(i) Sketch the parabola y = f(x) showing clearly any intercepts with the axes and 
the coordinates of its vertex. Use the same scale on both axes. 

(ii) What is the largest domain containing the value x = 2, for which the function 

has an inverse function f -1(x)? 

(iii) Sketch the graph of y = r 1(x) on the same set of axes as your graph in part (i). 
Label the two graphs clearly 

< 

(iv) What is the domain of ~ction? 

(v) Find the coordinates of any points of intersection of the two curves 

y = f(x) and y = r 1(x) 

End of Paper 

Marks 

2 

.3 
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