Student Number:

St Catherine’s School
Waverley

-Preliminziry Examination 2011

Mathematics Extension-1

General Instructions

e Working time — 2 hrs

¢ Write using black or blue pen,

e Board approved calculators may be used.
» Write all answers in answer booklets,

e Start a new.page for each question.

o Show all appropriate working.

Booklet 1 — Question 1,2 and 3
Booklet 2 — Question 4 and 5
Booklet 3 — Question 6 and 7

Total Marks - 84

Attempt all questions 1 -7
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-‘Question 1 (12 marks) Start a NEW PAGE in writing booklet Marks

(8  Solvethe inequalityﬁ%s?s 3
x— .

(b) Solve 3* =17, giving the answer correct to three significant figures. 2

2xt 4+ x®—5x—1
c Find lim ————tr— 1
© xvee 304 x—4x* -3

cos8(sin 6+ cosh)

(d) Prove that - -
(1 +sinB)(1~sin8)

=1+tand 2

(e) Give a quick (but neat) sketch of the polynomial P(x)= x*(x—2)(x+2)* 2
You do not need to use calculus or find any stationary/turning points
or points of inflexion

® Find the exact distance between the parallel lines 2x+3y+6=0 and 2x+3y~6=0 2




Question 2 (12 marks) .. Start a NEW PAGE in writing booklet

@

(b)

©

@

" (e

Find the value of kif x—3 is a factor of P(x)= x> ~3)kx+18

Find the remainder when the polynomial P(x)= x> ~4x is divided by 2x—5

Find, to the nearest degree, the acute angle between the lines 3x—~y+5=0
and y=-2x+1. ‘

Find the coordinates of the points on the curve y = x> +3x? where the tangent

. is parallel to the line 9x—y—-5=0

@ Find the coordinates of the point P which divides the interval

AB externally in the ratio 5:2 given that A(-3,5) and B(1,2)

(i1) In what ratio does B divide the interval AP?

Marks ,

Question 3 (12 marks) Start a NEW PAGE in writing booklet

®

(®)

©

(CY

Solve the equation sin@—sin20 =0 for 0° <0 <360°

1+sinf—cosé .y

If If tang =¢, prove =
2 1+4sinf+cosf

For the curves f(x)=x*~3x and g(x)=x*>-9 find:
@) their point(s) of intersection

(i) The obtuse angle between the curves at their point of intersection

@) Find the domain and range of the function y =+/9— x*

(i) Hence draw a sketch of the curve




Question 4 (12 marks)

(®

(®)

©

@

Start a NEW PAGE in writing booldet

The sum of the first 12 terms of an arithmetic series is 186 and the 20™ term is 83.
Find the sum of the first 40 terms.

Show that cos(A — B)—cos(A+ B)=2sinAsin B

How many terms of the series 24 +8+ g F e are needed to give a sum of % ?

) If «/§c059+sin95Rcos(0—a) where R >0 and 0° < or <360°,

find the values of R and &

(ii) Hence solve \/50039 +sinf = «/3T for 0 < x <360°

Marks

Question 5 (12 marks)

®

(®)

©

Start a NEW PAGE in writing booklet

The polynomial P(x)=x*-3x%+ax? + bx—6 leaves a remainder of 8 when

divided by (x+1). Itis also given that (x—3) is a factor of P(x)

Find the values of g and b

If o, B and y are the roots of 2x° +x? —5x+7=0 find

@O oy

() o+ pryl

Consider the polynomial P(x)=x"—x*-10x-8

) Express P(x) as a product of three linear factors

(i) Hence sketch P(x), clearly indicating all intercepts on the axes

(i) Solve by inspection of the graph where, x° — x> —10x—8>0

Marks




Question 6 (12 marks) Start a NEW PAGE in writing booldet

(a) For the curve y = x* —3x? —9x +4, Find:

@) the stationary points and determine their nature.
(if)y  any point of inflection.

(iif)  Sketch the curve for the domain —2 < x < 4.

(b) If tanA =% and tanB = % and A4 and B are acute angles, find the exact

value of sin{A-+ B)

() Find the general solution to the equation 2cos? x - J3cosx=0.

Marks

Question 7 (12 marks) Start a NEW PAGE in writing booklet booklet Marks

(a) The angle of elevation from a boat at P to a point T at the top of a vertical cliff is
measured to be 30°. The boat sails 1 km to a second point , from which the angle
of elevation to T'is measured to be 45°. Let B be the point at the base of the cliff

* directly below T and let =BT be the height of the cliff in metres.
The bearings of B from P and Q are 050° and 310° respectively.

T

#N

8
P Q
1 km
@) Show that ZPBQ =100° 1
(ii) Show that PB= hcot30° and OB = hcot45° 1
(iii) Hence show that 2
' 10007
cot? 30° + cot? 45°—2¢ot30°cot 45°cos100°
@iv) Find the height of the cliff, correct to the nearest metre. 1
(b) Given that f(x)=—"—: .
4—x"
@ Show that f(x) is odd. : 1
@) . Show that f(x) has no stationary points 2
(iii) Find any horizontal or vertical asymptotes 2
2

@iv) Neatly sketch the curve
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