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GIRRAWEEN HIGH SCHOOL

YEAR 12 HALF YEARLY EXAMINATION
Task 2

2005

MATHEMATICS

Extension 1

Time allowed - Two hours

(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES

+ Attempt ALL questions.

All necessary working should be shown in every question.

Marks may be deducted for careless or badly arranged work.

» Board-approved calculators may be used.

Start each question on a new page.

A table of standard integrals is provided.
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Question 1.  ( 19 marks)

a)

b)

¢)

d)

a)

b)

For what values of x is |x — 1| <x?

16
Find the term independent of x in the expansion [—1; +2x° :|
X

Sketch the following: (1) y=tan2x 0<x<27)
(ii) y=3sin2x (-#<x<m

The headlights of a car cast a beam of light in the shape of :

a sector of a circle, as shown in the diagram. The arc BC of B C
the circle subtends an angle 6 at the centre A, with a radius r.

The perimeter of the beam ( AB + BC + CA ) is 12 metres.

VA
o 72086 T
Show the area of the sector ABC is given by A = 5
(6+2)
Find the acute angle between x+2y—-5=0 and x-3y+3=0.
Question 2. (39 marks)
Differentiate:
(D y =sin?3x (i)  y=tan(nSx)
e” : x
(i) y= (iv) y=h—
tan x x°+1
Find the equation of the tangent to the curve y =-cosx at x = %
Find:
% T o3x
0 j (sinx — 4x°)dx (if) jse&ztd: (iif) j ——dx
x —
4] 2

d)

1
(iv) jXSeZ"‘ dx ) cos®2xdx
0

QL.._.._‘uJ!:q

The area enclosed between y = and the x axis between x = 8 and x = 10

x—7
is rotated about the x axis. Find the volume formed.,

@ Differentiate y = tan(x” —3)
(iiy  Use your result in part (i) to find I xsec’ (x* - 3)dx
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Question 3. (19 marks)

a) Use Mathematical Induction to prove, I X142 X243 X34+ nXnl=(n+1)!-1
(for positive mtegers n)
b) Prove — sin —— sin 9 = tan 20
sin@ +cosf sinf —cosd

c) Solve sin”6 = %sin 26 (0<6<2m)

d) The probability of a certain family having brown eyed children is % .

If the family plans to have 4 children, what is the probability that, at most,
two will have brown eyes?  Give your answer correct to 2 decimal places.

xZ
) Sketch the curve y =

, Showing all main features, including any asymptotes.

Question 4. ( 20 marks )

a) Two circles cut at A and B. A line through A
meets one circle at P and the other at Q.

BR is a tangent to circle ABP and R
lies on the circle ABQ.

@ Copy the diagram
(i) Prove that PB/QR.

b) ABC is a triangle where BC = AC:

¢)) Copy the diagram D
(i) Give reasons why ZCDE = ZABC
(i)  Hence show that DC bisects ZBDE it C

c) () On the same set of axes sketch the curves
y=2x+1 and y=In(x+1)

(i) Show that the minimum vertical distance between the curves

y=2x+1 and y=1In(x+1) occurs when x=—%

3 Girraween High School Mathematics Extension 1 Half Yearly 2005



STANDARD INTEGRALS

n
1 .
x" dx =— " px-1; x20,ifn<0
) n+1
1
—dx =Inx, x>0
1 Jx
ax ]' ax
3 e dx —e™, a#0
i a
[ 1
cosaxdx =Esinax, a0
J
N
[ 1
sinax dx =——cosax, a#0
J a
. 5 1
sec“ax dx =Etanax, a#0
1
secax tanaxdx =-_secax, a#0
1 1 _x
j 3 2dx =—tan 1-, a#z0
a +x a a
(_\\ s 1 x
> 2dx =sm_]—, a>0, —a<xi<a
JAat—x a
[ 1
dx =1n(x+ xz—az), x>a>0
J Ax?—d?

J—l—dx =1n(x+m)

NOTE : Inx=log,x, x>0

© Board of Studies NSW 2000
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