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Questlon1: 

3 

a) Evaluate J dx 9+x2 

0 

giving your answer In exact form. 

b) Use the table of standard Integrals to find the exact value of 

4 

J~9~x2 
0 

c) Show that 1- cos20 tano. 
sin29 

10 
Hence express tan 67 2 in simplest form. 

d) Solve the Inequality x :<!:..!. 
X 
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QuesUon 2: 

a) Find the acute angle between the lines y • i x + 3 and y; -
3

2 x + 3 . 

Give your answer in radians correct to two decimal places. 

b) The polynomial x3 
- 3x + 1 = 0 has roots a,p and r. Find the exact value 

1 1 1 
of-+-+­

a P r 

c) I) By using graphs or otherwise show that the curves y = lnx and 

y ; 2-x have a point of intersection for which the x co-ordinate is 

close to 1.5. 

ii) Use x = f .5 and one application of Newton's method to find a better 

approximation of the x co-ordinate of this point of intersection. Give 

answer correct to two decimal places. 

d) Use the substitution u = x -1 to evaluate 
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Question 3: 
y 

a) 

~-+--+-~--~~~~--~~--~~ X 

i5u.o"e Jc~ 

In the diagram above P(2ap,ap2 ) is a point on the parabola x 2 = 48y . The 

point a lies on PS produced such that a divides PS externally in the ratio 3:2. 

I) Prove that a has co-ordinates (-48p,a(3-2p2 
)) 

ii) Show that as P varies the locus of a is another parabola. Find its 

equation and write down the co-ordinates of its vertex and focus In 

terms of a. 

b) Prove by mathematical induction that sin(x+nn)=(-1f sinx where n is a 

positive integer. 
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Questlon4: Marks: 

3 

b) A .-------- -, B 
(} 

o'-----------' c 

A square ABCD of side 1 unit is gradually 'pushed over' to become a 

rhombus. The angle at A (e) decreases at a constant rate of 0.1 c I second. 

I) Show that the area of the rhomubus is equal to sin() 

II) At what rate is the area of the rhombus ABCD decreasing when 2 

() =%? (Give answer correct to 2 decimal places). 

Iii) At what rate is the shorter diagonal of the rhombus ABCD 3 

decreasing when () = i? (Give answer correct to 2 decimal 

places). 

3 
sin 30 cos 38 . 

c) Provethat-. ----=2 (fors~ne~o.cose~ 0) 
s1n8 cose 
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QuestionS: 

a) 

I) Express J3 cos 2t - sin 2t In the form R cos(2t + a) where 

II) Hence or otherwise find all positive solutions of 

J3 cos2t- sin2t =0 

b) A partlcte moves in a straight line and is x metres from a frxed point 0 after 

t seconds where: 

x = 5+J3cos2t-sin2t 

i) 

ii) 

iii) 

Prove that the acceleration of the particle is -4(x-5). 

Between which two points does the particle oscillate. 

(You may use your answers from part ( a) ) 

At what times does the particle first pass through the point x=5. 

Mall>emaUco T~al HSC 2003 5 of7 KH: HlallyNtSaxam/yr12.t~alhoc2003kj 

, 

2 

3 

3 

2 

2 

Question 6: 

a) The acceleration at any timet of a body moving in a straight line is -e-2.1 . 

When t=O, x=O. and v=1 . 

i) Express its velocity v in terms of x. 

ii) Express its displacement x in terms of time t. 

b) A garden hose placed at the top of an incline releases a stream of water 

with a velocity of 8m/s at an angle of 45° with the horizontal. Assuming 

that x = vtcosa and y = vtsina -..!.gt2 where x andy are the horizontal 
2 

and vertical displacements of the stream of water from 0 at any time, 

g =10m/ s 2 and the coordinate axes are taken as shown. 

i) 

ii) 

" 

Show that the equation of the path of the stream of water is given 

5x2 
by Y = X- -

32 

If the stream of water strikes the Incline at the point P, 7 .6m 

horizontally from 0, find the equation of the incline. 
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QuesUon 7: 
a) During the ear1y summer months the rate of increase c:i the population P of 

fruit flies is proportional to the excess c:i the population over 3000. 

: = k(P -3000) where k is a constant. At the beginning of summer the 

population is 4000 and 1 month later it is 10 000. 

i) Show that P = 3000 + Ae., is a solution of the differential equation, 

A is a constant. 

ii) Find the value of A and that of k. 

iii) Find to the nearest 100, the population after 2 Y2 months. 

iv) After how many weeks does the population reach Yz million? 

(Give your answer to 1 decimal place). 

b) Consider the function y = x3 e - K 

i) State the greatest possible domain of the function. 

ii) Find the maximum value of the function in the domain. 

iii) Show that there are 3 points of inflexion and that one of them has a 

horizontal tangent. 

iv) Sketch the curve for - 1 s x s 6 

END OF EXAMINATION 
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