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GIRRAWEEN HIGH SCHOOL

EXAMINATION

2008

MATHEMATICS
EXTENSION 1

Time allowed - Two hours
(Plus 5 minutes' reading time)

HALF YEARLY

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.

e Standard integrals are on the sheets supplied

Board-approved calculators may be used.

Each question attempted is to be returned on a separate piece of paper clearly marked Question 1
, Question 2 , etc. Bach piece of paper must show your name.

* Youmayask for extra pieces of paper if you need them.






Total marks — 118
Attempt Questions 1 -5

All questions are NOT of equal value
Answer each question on a separate piece of paper clearly marked Question 1, Question 2 etc.

Each piece of paper must show your name.

Question 1 (20 Marks) Use a separate piece of paper Marks
(a) Solve forx 2" =9 2
(b) Solve for x, =>"2_ » 1 2
3x + 1
{c) Find the acute angle between the lines 2x + 3y-7=0 and 3x-y+6=0 3
(d)Find lim S5% 2
*=0 5in 3x

(e) Find the coordinates of the point that divides the interval
A(2,-3)and B(-4,7) internally in the ratio 3:2. 3

(H) Sketchthe graph of y= sinx inthe domain 0<x <27 . On the same set of axes
and in the same domain sketch y = cosec x 4

(g) Given that cos26 = cos’ & - sin’@
(i) Find an expression for cos2@ interms of cos* 8 1

J5+1
4

(ii) Hence or otherwise find the exact value of cos 72° given that cos 36° =



Question 2 (30 marks) Use a separate piece of paper

(a) Differentiate the following

x

(i) y=xe (it) y= p—

o ) . I (x* - 7x)
(i1) y = In (sin x) (iv) y=In [——\E }

(b) (i) Differentiate y = sin’ x

(if) Hence or otherwise find j 3cosxsin® xdx

(c) Find the equation of the tangent and the normal to the curve y = fan x, at the point

T
where x =~
4

(d) Find
) x°—2x
i
@ I ©-3x*+7

3 s
@) | sec® 2xdx (i) | v2x—ldx
0 1
3 x2 7
(iv) j —dx (v) J-cos xdx
5 ¥ -2 0



Questien 3 (19 Marks ) Use a separate piece of paper Marks

(a) Find the volume when y = fan x is rotated about the x-axis fromx=0tox = % 3
(b) Prove by Mathematical Induction that

14+8+27+64+........... + n3=%{n2(n+1)2}

is true for all positive values of the integer n 4

(c)In the diagram below the bisector AD of £BAC has been extended to intersect the circle ABC
at E.

j&l

E
(i) Copy the diagram into your solutions and prove that the 2\ 4BE and
N\ ADC are similar. 2
(i)  Showthat 4ABx AC = ADx AE 2
(iii)  Show that £\ ABD is similarto /\ CDE 2
(iv)  Prove that AD” = ABx AC — BDx DC 2

(d) In a certain country the probability of a child having blue eyes is %
3

(i) If a family has four children what is the probability that at leat 2 children will 3
have blue eyes.

(ii) If 4 such families are surveyed, using your result from part (i) or otherwise,

what is the probability that exactly 1 family will have at least 2 children with blue eyes. 3



Question 4 ( 24 Marks ) Use a separate piece of paper Marks
(a) In the figure below M,N,E and D are points on a circle with MN as diameter.
NE is produced to C and NM is produced to 4, such that CA and AN are perpendicular.
AE meets the cirele at D and ND is produced to meet C4 at B.

(i) Show that ACEN are concyclic. 2
(i) Show that BCED are concyclic. 3
C
E
B D
&
N
A M bt
(b) Find the term independent of x in the expansion of the following expression
Leave your answer in unexpanded form. 4
@ -2y
X
8
(c) Use the t method, where 7 = tanE’ to solve the following. Give your answer 7
N

in radians to 2 decimal places 0<8<2x

5sin@—2cosf =3 4

(d) (i) Differentiate the function y=2" 2
3

(ii) Hence or otherwise evaluate j 2%dx 3

1
() (i) How many different 9 letter “words” can be formed by using all 9 letiers of the
word GIRRAWEEN 2
(ii) How many different 5 letter selections and how many different arrangements
of the 5 letters can be made. 4



Question 5 (25 Marks) Use a separate piece of paper

(@ Using the formula /() =lig LSO gigrereniare 7=,
- X
from first principles clearly showing all necessary steps.
(b) (1) Show that the first derivative of f(x)=secx is % = gec x tan x

(i) Ience or otherwise find the second derivative of f(x)=secx

(ii) For what values of 8, 0<@ <27z is secx concave up

(c) Solve for 8, 0<@ <2z the equation 3tan’#—10tan’ #+3tan&=0

1 5

(d) (@ Showthat ——-——= (x=2)(x+3)

1

11) Using part {i) or otherwise show that the area under y=————
(ii) Using part (i) v

betweenx=3andx=351s —?—In% u?

() (i) Show that 2sind + 23 cosé can be expressed in the form R [sin(9 + a)]

clearly showing the values of R and a

(ii) Sketch your graph of y= R [sin(é? + a)] intherange 0<60<2x

(iii) Solve graphically the equation R [sin(é? + cx)] =3

Marks
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