Student Number:..

Teacher:

St Catherine’s
School
Waverley, Sydney

Year 11 Extension 1 Mathematics
End of Preliminary Examination

Task #3
September 2007

I‘fme allqwed: 1.5 hours
Reading fime: 5 minutes

INSTRUCTIONS

There are 5 questions of equal value.

Marks for each part of a question are indicated.
All questions should be attempted.

All necessary working should be shown.

s Start each question on a new page.

® ® e »

Approved scientific calculators and drawing templates may be used.

Question 1 Marks

(a) Solve 253 z2-1 3
x

(b)  A(~4,3) and B(8,—5) are two points. Find the coordinates of the
point P that divides the interval 4B internally in the ratio 3:2 2

. 4
(¢) (i) Show that the gradients of the tangents to the curves y = —
x

1
and y= —\/22 at the point P(4,1) are —_LII and 3 respectively.

2
(i)  Find the acute angle between these two tangents, giving
thé answer correct to the nearest degree. 2
30
(d) Evaluate ) (4k+1) 3
pa
Question 2 (START A NEW PAGE) Marks
(a)  Find the derivative of the following functions in its simplest form:
® Fx)=3x"-2x+5 1
- -2
) y=— 2
x
(i) f)=(x-2)(4x+3) 3
3

(iv) y=-"—j§

(b) If L,(m+2),(m+2)%,(m+2)°,..is a geometric sequence and has a
limiting sum, find the possible values of m.




Question 3 (START A NEW PAGE)

@

(b)

(©

(d)

A parabola has its vertex at the point (3,1) and its directrix
has equation y=-1.

(i)  What is the focal length?
(i)  State the co-ordinates of the focus.

(iii) Find the equation of the parabola.

A(0,4) and B(5,0) are two fixed points. P(x,y) is a variable
point which moves such that ZAPB is a right angle.

(i)  Show that the locus of P is the equation of the circle
Py —5x-4y=0

(ii)  Find the centre and the radius of the circle in part (i)

A quadratic equation of the form ax® +bx +¢ =0 has roots
o and B suchthat ofi=—6 and ¢+ fB=2.

(i)  Find the value of o + 8

(ii)  Find a possible set of values for ¢, 5 and ¢.

Find the domain of the function f(x)=+2—+/x

Marks

[\

Question 4 (START A NEW PAGE) Marks

(a)  Find the exact value of 2sin5" cos15"

(b) By firstly expanding cos(6 + ), find an expression for cos26

(¢) () TIf0<8<90, prove that
fl— cos26 — tand
1+ cos28

x
(ii)  Hence, show that the exact value of tan 22—2— =\2-1

(d)  Find the values of k for which the equation x* —(k+ 3)x+4k=0

has equal roots.

(e)  Find the equation of the normal to the curve y = (2x* —1)* at the
poirit A(L,-1).

3

3




Question 5 (START A NEW PAGE) Marks

(a)  Prove by mathematical induction that for n 2 1,
12+32+52+...+(2n-1)2=§n(zn—1)(zn+1) 4

“ 2 :
(b)  Consider the function y = i +11 -
¥ —

(i)  Write down the equations of the vertical asymptotes of
this function. 1

(i)  Find the horizontal asymptote of this function. 1

(ili)  Show that this is an even function and draw a neat sketch
clearly showing all intercepts and asymptotes. 3

(¢)  Find the value of the first term of the series 20 +18+16+...
that is less than 1.

END OF EXAMINATON PAPER
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