YEAR 11 Mathematics Ext 1
Preliminary Course

Assessment Task 4
2009

Time Allowed — 1Hour 30 Minutes

1. There are 5 questions, NOT of equal value.
2. Answer each question in the booklets provided.
3. Start each Question in a new booklet.
4. Show all necessary working
5. Use the ruled side of the page only.
6. Calculators may be used

Topic Mark
1. Question 1 (Assorted topics) /14
2. Question 2 (Polynomials) _ /12
3. Question 3 (Counting Theory) /12
4. Question 4 (Circle Geometry) /8
5. Question 5 (Trigonometry) /16




2009 — Extension 1 — Preliminary Higher School Certificate

Question 1 14 Marks Marks
a) Differentiate (J'C2 +1y x2+1 2
b) Find the obtuse angle between the lines y=2x and x+y-3=0 giving the answer 3

correct to the nearest minute.

c) A(-2,3) and B(6,~1) are two points. Find the coordinates of the point P which divides 3
the interval AB externally in the ratio 3 : 2.

d) Solve and graph your solution on a number line: 3
2
-4
ad < x—-4
x+3
24!‘! % 32]1
impli —+ 3+ 3
€) Simplify 3" % 6 3



Question 2 (12 Marks) Begin a New Booklet

b)

Find the remainder when P(x) = x° —3x*+3x—5 isdividedby x—2

The equation x°+3x°~5x+6 = 0 hasroots a, Band y. Find the value of

1 1 1
a By

(i)  Use the Factor Theorem to show that x*—4 isafactor
of the polynomial

P(x) = x* + 2x* - 3x* — 8x — 4

(ii)  Use long division to show that P(x) has a repeated zero of x =-1

(iii) Hence factorise P(x) completely into linear factors.

(iv)  Sketch the graphof y = P(x)

(v)  Hence or otherwise, solve 2 - 3%x*-8x-420

Marks



Question 3 (12 Marks) Begin a New Booklet

b)

d)

(i) From a group of 7 girls and 6 boys, 3 girls and 2 boys are chosen. How many
different groups of 5 are possible?

(iiy  Ifthe group of 5 stands in a line, how many arrangements will have the boys
standing together?

(D Bob chooses six numbers from the numbers 1 to 40 inclusive. In how many
ways can he do this?

(i) A machine then chooses six numbers from the numbers 1 to 40 inclusive.
In how many ways can the machine’s numbers all be different from any of
Bob’s numbers?

The letters from the word KURRARONG are cut out, and placed in a hat.

(i) All of the nine letters are drawn out one at a time and placed in a line,
to form a “word” . How many different “words™ are possible?

The letters are then replaced in the hat and mixed well.

(i)  Four letters are drawn out at random and placed in a line, to form a “word” .
How many different four letter “words™ can be made in this way?

1 1 1 n
+

Show that =
n-D! = (n+1)! (n+1)!

Marks



Question 4 (8§ Marks) Begin a New Booklet ' Marks

a)

b)

A, B and C are points on a circle with centre O. The tangent to the circle at A meets
BC produced at D. M is the midpoint of BC. ‘

1 Copy the diagram and show that AOMD is a cyclic quadrilateral. ' 3
(i)  Give areason why OD isa diameter of the circle through A, O,M and D. 1

A.

ABC is a triangle inscribed in a circle with centre O. D isa pointon CA such that
ABOD is a cyclic quadrilateral.

[y

(i) Copy the diagram. Give areason why ~BOA = 2BDA.
(i)  Hence show that BD = CD. 3




Question 5 (16 Marks) Begin a New Booklet Marks

a) Express tan(90°+#) interms of tan® 1

b) Solve the equation cos2x + sinx = 0 for 0°<x<360° 4

tan 268 —tan & _t

= —tan’@ 3
tan 28+ cot &

) Prove that

d) Use the substitution ¢=tan2 to show that ——r— = cotZ 2
2 1-cosx
e) Uluru is a large rock /2 metres high, on flat ground in Central Australia.

Three tourists A, B, and C are observing Uluru from the ground.

A is due north of Uluru, C is due east of Uluru, and B is on the line-of-sight from
A to C and between them. The angles of eievation to the summit of Uluru from
A, B, and C are 26° 28° and 30° respectively.

E
(i) Show that the distance of A from the base L of Uluruis /Atan64° 1
(i)  Give similar expressions for each of the distances of B and C from the base L. 1
(iii) Showthat «LAC is 40°11' to the nearest minute. 1

(iv)  Hence, determine the bearing of B from the base of Uluru (to nearest degree). 3
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