Girraween High School

Year 11 Mathematics Extension April, 2005
Task 1 Time: 90 mins
INSTRUCTIONS: 1. Attempt all questions.
2. Write your answers on your own paper.
3. All necessary working must be shown.
4. Marks will be deducted for careless or badly arranged work.
Question1  ( 17 marks)
a) 1) ! >7 3
x —
. 5 3
11 <= 3
) 2x-3 4
1
b)  Find kif (3-—) =k 2
V3
¢)  Find the value of x. 25-x 5
(All lengths in cm) 3
X
d)  Solve for 0<6<360°.
(1) sec’ @ =2tanf + 4 (i1) cosecl =secl 6
Question 2 ( 18 marks)
a) Find x, correct to 2 decimal places. 4
5 cm
X cm
b) ABCD is a parallelogram. AB =8cm , BC =5cm and /DAB =120°.
(i) Draw a sketch showing this information. 2
(i1) Calculate the length of the diagonal AC. 3
(iii)  Calculate the area of the parallelogram. 3
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Boat B is 30 nautical miles from harbour 4
Another boat C is 37 nautical miles from A

and is sailing on a bearing of 245°. The distance
between the boats is 34 nautical miles.

(1) Copy the diagram and indicate the given
information.

(11)  Find the size of ZBAC

(iii)  Determine the bearing of boat B from A, correct to the nearest degree.

C

Question 3 (21 marks)

a)

b)

d)

If f(x)=1-x?, find:
(R AC) i)  f(=3) (iii)  f(2x)

If f(x)=2x-3 and g(x)=1+2x", find f(3)+g(3)

State whether these curves represent functions:

) (i) (iii)

V]

Ao, T =1
R

Find the domain of each function:

1 .. 1
ii =
2—x () Y x* =1

(i) y=+x-3 iv) y=42-x

For the function f(x) =+16-x?2 .
(1) Explain why the domainis -4<x<4.
(i)  Find the range of the function.

Question 4 (14 marks)

a)

1+cotd 3 secd
cosec tan@+cotd

Prove =cosé

Page 2 Girraween High School Mathematics Extension Task 1 2005

w

[



—

b)

The shape shown is a cube with sides 6 cm.

Find the size of LZABC

From a point A, the angle of elevation to the top of a tower due north of it is 20°.

From B, due east of the tower, the angle of elevation is 18°. A and B are 100 m apart.

( Let the top of the tower be point T and the bottom point C )
(1) Draw a sketch to show this information.
100
\/(tan2 72° +tan® 70°)
(i1i)  Calculate the height 4, correct to 1 decimal place.

(11) Show the height 4 of the tower is given by: 4 =

Question 5 ( 29 marks )

a)

b)

d)

How many 3 digit numbers can be formed from the digits 5, 6, 7, 8 and 9 if no
digit is repeated?

How many ways can 8 people be arranged in a line if:

@A) there are no restrictions?

(i)  two particular people must be together?

(iii)  Graham must be at the beginning and Charlie must be at the end?

A committee of 5 must be chosen from 8 boys and 7 girls.

How many different committees can be formed if :

(1) there are no restrictions?

(i)  the committee must have 3 boys and 2 girls?

(1))  there must be more girls than boys on the committee?

(iv)  John will not go on the committee if Tracey is on the committee?

How many ways can the letters of the word CONNECTION be arranged:
(1) there are no restrictions?
(11) all the N’s must be together?

There are 11 different books on a shelf and 3 of them are Maths books.
If I select 3 books at random, what is the probability that they will be the
3 Maths books?

Ten people are seated around a table.

1) How many different seating arrangements are possible?

(i1) How many arrangements are possible if Lyall won’t sit next to Greg?

(i)  If the 10 people are seated randomly, what is the probability that Lyall
will not be sitting next to Greg?
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