%illara Centre Number

HIGH SCHOOL

MATHEMATICS DEPARTMENT Student Number

Year 12 Extension 1
Mathematics

Task 3 18" june 2019

2019

General + Reading time — 5 minutes
Instructions « Working time — 60 minutes
» Write using blue or black pen
o NESA approved calculators may be used
» Show relevant mathematical reasoning and/or calculations

Total Marks: Sectionl -2 marks
44 * Allow about 3 minutes for this section

Section Il — 39 marks
« Allow about 57 minutes for this section

Section | . .
(2 marks) Multiple Choice 2
Section Il Question 3 . 10
(39 marks)
Question 4 /11
Question 5 ]
Question 6 /9
Total 141

This question paper must not be removed from the examination room.
This assessment task constitutes 25% of the course.

1|Page



BLANK PAGE

2|Page



Question 1

The exact value of tan™2(— % is:

51
A —

®) -

Question 2

The diagram above shows the graph of
(A) y=sin" {x+1)

(B) y=sin"Yx—-1)

© y=cosHx+1)-7

(D) y=cos *(x—1) —;—r
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Question 3 (10 marks) Use a SEPARATE writing booklet

(@)

(b)

©

(@

(e)

Find the derivative of y = cos™(2x)

Evaluate fol J£}‘z dx.

State the domain and range of y = 3 cos‘lfzc- ?

Find the exact value of cos [sin“’" G) —tan~ ! G)]

i)  Show that i (xcos‘lx — V1 xz) =cos *x

- 1
i) Hence evaluate [, cos™ xdx
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Question 4 (11 marks) Use a SEPARATE writing booklet
(a) How many arrangements of the word “excellent” are possible:
iy  if there are no restrictions?
ii)  the word starts and end with an “I” ?

iii)  the three “e” ’s are together ?

(b) A committee of five, is to be chosen from 7 New South Welshman and 6
Queenslanders:
i} How many committee’s can be chosen?

ii)  What is the probability that the committee has 5 Queenslanders?

() 8 men and 8 women are to be seated at a round table.
i)  Inhow many ways can they be seated if men and women alternate?

ii) A particular man and a woman refuse to sit next to each other. How many
ways can the group now be seated at the round table, if men and women
alternate?
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Question 5 (9 marks) Use a SEPARATE writing booklet

(2) Prove "C, ="'C,_ +"'C, 3
(Note: this proof assumes that /[ <k <n-1)
(b) Prove by Induction that the sum of the first n powers of 3 (starting with n = 0) is given 3
by:
1
30430432 43 =— (3" 1)
2
3

(© Prove by Induction that 3%” ~1 is divisible by 8, forall n>1
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Question 6 (9 marks) Use a SEPARATE writing booklet

(a) Let f(x) = 3+ 2x — x*. Forx < 1 this function has an inverse f~1(x).

i)  Sketch the graphs of y = f(x) and y = f~*(x) on the same number plane. 2
ii)  Find an expression for f~1(x). 2
(b)
[
B

o

A billboard of height g metres is mounted on a wall at BC which is kA metres above
tevel ground at O. The billboard subtends an angle & when observed at ground level
at A, x metres from O. ZBOA is a right angle.

i) Show that 8 = /;taﬁ“l (g—'—;——h) —tan™? (%) : ' 1

{:
if)  Show that @ is a maximum when x = /h(g + h). 2

[

iif) It is known that the maximum value of 8 is %, show that g = 2h(1 + 2).

End of Examination
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