Teacher: ...cooveveeevieiiiiiieeieeenens

SCEGGS Darlinghurst

HSC Assessment 1
Friday, 24th March, 2006

Extension 1 Mathematics

General Instructions

e Time allowed — 75 minutes

o Weighting 25%

o This paper has four questions

¢ Attempt all questions and show all necessary working

e Marks may be deducted for careless or badly arranged work

e  Write using blue or black pen, diagrams in pencil

e Write your name and your teacher’s name at the top of each page

o Approved calculators, mathematical templates and geometrical instruments may be used
o A table of standard integrals is provided at the back of this paper

Questions Total Comm. Reas. Calc.
1 /10 /3 /4
2 /12 3 17
3 /10 /3 /17
4 | /11 2 /6 /3
TOTAL /43 /8 123 7




Question 1 (10 marks) Marks

. . 3z
(a) Find: ili% .

(b)

K™
In the diagram above, AB is the diameter of a circle, ZABC = 65°,
and ZBKC = k°.

Find the value of k, giving full reasons for your answer.

In the diagram above, O is the centre of a circle with PT the tangent
at T. If PT =9cm and PQ = 5cm, calculate the length of the radius
of the circle. Give full reasons for your answer.

(d) i. Prove that the equation 4
2sinz - 10z +5=0

has a solution between £ = 0 and z = 1.

ii. Taking z = 0.5 as a first approximation, find a better approx-
imation with one application of Newton’s method (correct to
3 significant figures).

Question 2 begins on page 2 ...
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START A NEW PAGE
Question 2 (12 marks) Marks

(a) By making the substitution ¢ = tan(g), or otherwise, show that 2

9
cotd + tan 5 = cosect

(b) i Express v/3sint+ cost in the form Rsin(t + ), where a is 2
in radians.
ii. Hence, or otherwise, find (in exact form) the general solution 2

of the equation
V3sint + cost =1

(c) Use mathematical induction to prove that, for any positive integer n, 3
5" 4+ 2(11)" is a multiple of 3.

(d) An employer wishes to choose two people for a job. There are 8 app- 3
licants, 3 of whom are women and 5 of whom are men.

i. If each applicant is interviewed separately and all the women are
interviewed before any of the men, find how many ways there are
to carry out the interviews.

ii. How many ways can two applicants be chosen so that at least one
of those chosen is a women.

Question 3 begins on page 3 ...
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START A NEW PAGE

Question 3 (10 marks) Marks

(a)

A4

B > C

In the diagram, A, P, and B, are points on the circle. The line PT is
tangent to the circle at the point P, and PA is produced to C so that
BC is parallel to PT.

i. Show that ZPBA = /PCB ° 2
ii. Deduce that PB? = PA x PC 2
(b) 5 males and 5 females are seated around a circular table. 3

i. How many seating arrangements are possible if there are no
restrictions?

ii. If no two people of the same sex are to sit next to eachother,

how many arrangements are possible?

iii. If Amy refuses to sit next to Benton, and there are no other
restrictions, how many seating arrangements are possible?

(¢) Use mathematical induction to prove that, for all positive integers n, 3

IxU+2x204+3x3l+...+nxnl=(n+1) -1

Question 4 begins on page 4 ...
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START A NEW PAGE

Question 4 (11 marks) Marks

(a) In the following questions you may use the identity

2

1 1
COS“ T = — cos 2% + —.

2 2

i. Copy the sketch of y = cosz (below) into your writing booklet, 2

and on the same set of axes sketch the curve y = cos® z.

Y
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—‘ &
ii. Show that cos*z = 2 + 1 cos2z + § cosdz 2

iii. Hence, find the volume generated when the area bounded by the 3

curves y = cosz and y = cos?z, between £ =0 and z = §, is

rotated about the z-axis.

(b) Let each different arrangement of all the letters of PERMUTATION
be called a word.

i.

ii.

iil.

How many words are possible?

If a word is selected at random, what is the probability that all the
vowels are together?

How many words are there in which the vowels occur in the order
AEIOU from left to right, though not necessarily together?

END OF ASSESSMENT
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STANDARD INTEGRALS

x" dx =—2x"", nz-l
n+1
1
—dx =lnx, x>0
x
ax l &
e” dx =—e*, a#0
a
cosax dx =—sinax, a#0
a
sin ax dx =——cosax, a#0
a
sec? ax dx =—tanax, a=#0
a
sec ax tan ax dx =—secax, a#0
a
1 1, _x
— dx =—tan" =, az0
a +x a a

1
Ja* —x* *
————————1 dx
Vit -a?
1

X
=sin"Z, a>0,
a

=ln(x+\/xz—a2 ),

=]n(x+m)

NOTE: Inx=Ilog,x, x>0

x#0,1fn<0

—a<x<a

x>a>0
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