
Yr 11 Mathematics (Extl) - Yearly (2006) 

Question 1 (25 marks) 

(a) The lines 3x - y +2 =0 and mx  y 
Find the possible value( s) of m. 

1=0 intersect at 45°. 

Marks 

3 

(b) Solve _1_ < 1 , graphing your solution on a number line. 
7-3x 

3 

(c) SimPlifY.A + 1.fi giving your answer as a single fraction 
3 2 +1 1 3 2 

with a rational denominator. 3 

(d) Factorise fully (k 1)3 + (k +2)3 3 

(e) Find the equation of the tangent to the curve y:::: 2x-J x +1 at the point 

where x=3. 4 

(f) Consid~ the graph of y = f(x) 

3 

2 

o 
(i) State the domain. 1 
(ii) State the range. 2 
(iii) Write the equation of any asymptotes. 1 

(g) Find the coordinates of the point P which divides the interval AB with 
end points A (2,3) and B (5,7) internally in the ratio 4:9. 3 

3X+l + 3"'-1 
(h) Simplify fully 

3'" 
2 
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Question 2 (27marks) Marks 

(a) The polynomial, P(x) = X4 + 6x3 + 5x2 -12x. 

(i) Find P(-4) . 1 
(ii) Hence or otherwise find the factors of P(x). 3 

(iii) Draw a neat sketch of y =P(x) in the domain - 5 ~ x ~ 2. 3 

(iv) Hence, or otherwise, solve X4 + 6x3 + 5x2 12x ~ O. 2 

3 2(b) Find the value ofp if X4 + x - px - X + 6 is exactly divisible by (x+ 1). 2 

(c) If a, 13 and r are the roots of the equation Xl - 3x2 + 4x - 6 :::: 0 , 


find the value of 

(i) a+ 13 +r (ii) af3 + f3r + ar (iii) af3r 3 

(iv) a 2 +13 2 + r2 (v) (a + 2)(13 + 2)(r + 2) 6 

(d) Find the value of k if the equation 2x3 + 3x2 + kx - 48 = 0 has two roots 
equal in value but opposite in sign. 4 

(e) Divide the polynomial P(x) =x 3 +5x2 -22x-6 by D(x) ::::x2 -3x+2. 

""'- Hence write in the form P(x) = D(x).q(x) + r(x). 3 

Question 3 (20 marks) Marks 

(a) Solve 2cos(ze - 30' )::::: ..J3 o· ~ B ~ 360' 3 

(b) Solve 2cos 2 x sinx:::: 2 , 4 

2 l+sinA
(c) Show that (sec A + tan A):::::: . 4 

I-smA 

(d) Express ..J3cosx- sin x in the form Acos(x+¢). 

Hence solve ..J3cosx sin x ::::: 1, 0' ~ x ~ 360'. 4 

(e) Solve 3sin B+ cosO 2 by using t =tan(~). O· ~ x ~ 360'. 5 
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Question 4 (22 marks) Marks 

(a) How many numbers greater than 3000 can be formed from the 
digits 1,3, 5, 7, 9 ifno repetitions are permitted? 3 

(b) Mr and Mrs Jones and 6 guests sit around the dinner table. fu how many ways 
can thay be arranged ifthe two hosts are separated? 3 

(c) fu how many ways can the letters ofthe word DEDUCED be arranged? 2 

(d) fu how many ways can 5 different Mathem'atics books, 4 different Physics 
books and 2 different Chemistry books be arranged on a shelf if the books in 
each subject are to be together. 3 

(t) fu how many ways can a committee of 3 women and 4 men be chosen from 
8 women and 7 men iftwo particular women refuse to serve on the committee 
together? 4 

(g) 
p 

The angle of elevation of a tower PQ of height h metres at appoint A due east 
of it is 12°, From another point B, the bearing of the tower is 051 °T and the angle 
of elevation is 11°. The points A and Bare 1000 metres apart and on the same level 
as the base Q of the tower. 

(i) Show that LAQB =1410 

• 1 

(ii) Consider the triangle APQ and show that AQ = h tan 78· 2 

(iii) Find a similar expression for BQ. 1 

(iv) Use the cosine rule in the triangle AQB to calculate h to the nearest metre. 3 
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Question 5 (24 marks) 

(a) Write the set ofparametric equations for x 2 == 20y 

Marks 

2 

(b) Find the Cartesian equation of x = t 1 and y = t 2 + t 2 

(c) (i) Find the equation of the tangent to the curve x 2 = -2yat the point (4, 8). 3 

(ii) This tangent meets the directrix at point M. Find the coordinates ofM 2 

(d) (i) Find the coordinates ofQon the parabola x = 8t , y = 4t 2 

where t =-1. 

(ii) Find the equation ofthe normal to the parabola at Q. 

at the point 
2 

3 

(e) 

T 

The straight line drawn from a point P (2ap, ap2), on a parabola to the vertex 
cuts the directrix at T. Prove that if the focus is S, that TS is parallel to the 
tangent at P. 5 

(f) The points P(2ap, ap2) and Q(2aq, aq2) are two points on the parabola 

x 2 = 4ay . The tangents at P and Q intersect at T. Given that the equation 

of the tangent is y px - ap 2 • 

(i) Show that T has the coordinates (a(p + q), apq). 2 

(ii) Hence, show that ifthe pararmeter q =p -1, the locus of Tis 

2 3x =4a(y+~) 
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GIRRAWEEN HIGH SCHOOL 

MATHEMATICS 


Year 12 pxtension 1 Task 1 November 27th 2006 

Time Allowed: 90 minutes 

Instructions: Write all your answers on your own paper. 
Start each question on a new page. 

Show all necessary working. 

Marks may be deducted for careless or badly arranged work. 


Question1 (12 marks) 

a) Find the values ofx and y, giving reasons. 

b) Find the values of a and b, giving reasons. 

c) Prove by mathematical induction that 

1
4+ 10+ 18+ ... + n(n+ 3)::= -n(n+ 1)(n+ 5) 

3 
for all positive integers n 

4 

4 

4 



6 

Question 2 (16 marks) 

a) 	 ABCD is a cyclic quadrilateral. AD BC. The diagonals meet at E. 
Prove that AB is pata1lel to DC. 

b) Given that AE = 0 A, 0 is the centre ofthe larger circle 
and EF is a tangent to the circle, 

~ B (-----(-----::::,;-----:7 E 

F 

(i) prove that OC is parallel to BD 	 3 


(ii) show that EF F3AE 	 3 


(iii) prove that L\OCA is similar to L\BDA 	 3 


(iv) ifOB = 8cm and BD 7cm,·'. find the length ofOC. 1 




Question 3 (14 marks) 

a) Write the expansion of (1 +2x)s . 2 

b) Find the 4th term in the expansion of (x3 
_ 2)8 

X 

c) Find the term independent ofx in the expansion of (3x + ~) 9 

X 

d) If (l + ..)3)4 a + h..)3 , find the values of a and h. 

3 

3 

3 

e) Find the coefficient ofx6 in the expansion of (2x 

Leave your answer in unexpanded form. 

3)20. 3 

Question 4 (13 marks) 
. ;a 
a) For the expansion of (2 +5X)12 • 

(i) derive the ratio for 3 

(ii) hence. find the largest coefficient. 

(You may leave your answer in the form 12Ck2aS" ) 

2 

b) Prove by mathematical induction that 11n 

for all n ~ 1. 
is divisible by 10 

4 

c) Prove by mathematical induction that 

3n 2 2n +1 for n ~ 1 

4 
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