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YEAR 11 PRELIMINARY YEARLY EXAMINATION

MATHEMATICS
EXTENSION 1

General Instructions Total marks — 60

¢ Reading Time — 5 minutes « Attempt Questions 1-5
Working Time — 1 1/2 hours « All questions are of equal value
Write using blue or black pen
Calculators may be used.

Begin each question on a new page.

Ali necessary working should be shown.




2010 Preliminary £ inal Examination Mathemaiics Exiension 1

Question 1 (12 Warks) Use a Separate Sheet of paper

a)  Inhow many ways can the letters of the word BEGINNING be arranged
in a line?

b) A charm bracelet has 7 charms which are all different. How many distinct
arrangements of the charms on the bracelet are possible?

¢) Thereare16 students in a class, of whom 9 are male and 7 female. Five
students are to be chosen for a working group to plan an excursion.

(i) Inhow many different ways can the group be chosen if there are
no restrictions on its’ membership?

(ii) If the group must consist of 3 males and 2 females, in how many -
ways can the group be chosen?

d -
) @ Solve for x: x+1 <3
x=3

(ii)  Solve: X +5x-6>0

(iii) Hence, find values of x for which the following
inequalities hold

X1 3nd F+55-6>0
x—3

End of Question 1

Marks



2010 Prelimingry Final Examination Mathematics Extension I

Question 2 (12 Marks) Use a Separate Sheet of paper

a)

b)

(1) By expressing cos 36 as coé(e + 26) show that
cos 30 = 4c0s 0 — 3cosh.

(i)  Hence solve the equation c0s 30 = 2c0s°0 — cos® for 0° <0 <360°.

D

(i) Express 4sin — 3cos @ in terms of ¢ = fan

(i)  Hence ' solve 4sin® —3cos 8 = 0 for —180° < & < 180°,

The angle of elevation of the top of a tower (T) from a point A due East of the
tower is 60°. From a point B due South of 4, the angle of elevation of T is 15°.
4 and B are at the same elevation as the base of the tower. If the distance AB =
1 kim, find the height (%) of the tower.

60

1 km

Aoy,

End of Question 2

Marks
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Question 3 (12 Marks) Use a Separate Sheet of paper Maxls

a) Sketch the regions y <+/9—x* and y > x* ~9 on the same graph, indicating where 2

both regions hold simultaneously

b) 3

Two circles intersect at 4 and B. CAE is a straight line where C is a point
on the first circle and E ts a point on the second circle. The tangent at C
to the first circle and the tangent at E to the second circle meet at D.

Prove that BCDE is a cyclic quadrilateral.

c) The polynomial P(x)=x* +a’x® +ax +b leaves a remainder of 2 when
divided by x and a remainder of 13 when divided by {x + 1) .

1) Show that b =2 1
i1) Find the value of a. 2

d) i) Bxpress 3cosx+sinx in the form Rsin(x+ o) where R>0and 0 <o <90
giving R in simplest form and & in degrees . 2

"ii) Hence solve the equation 3cosx+sinx=-2for 0 £x < 360" giving the
solutions to the nearest degree. 2

End of Question 3
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Questiond4 (12 Marks) Use a Separate Sheet of paper

b)

d)

i) Expand (a ++/b )2
11) Given that (a +4/b )2 = 7+ 443 find values for a and b.

iii)  Hencefind y7+4+/3

Calculate the acute angle between the lines
y=2x—-3 and

3x+ 5y-1=0 to the nearest minute.

Find the number of ways the letters of the word ANGLE can be arranged in
a straight line so that

i) No two consonants are next to each other

ii) The three consonants are side-by-side

iii) Exactly 2 of the 3 consonants are side-by-side

Solve for x: X —5x+2+ —-——-ftz—= 0
Sx—x*-2
End of Question 4.

5
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2010 Preliminary Final Examination Muathematics Extension I

Question 5 (12 Marks) Use a Separate Sheet of paper Marks
a) (i) Express x*—x*~10x—8 as aproduct of three linear factors. 2
. . . x°=10x '
(ii) Solve the inequality — 21. )
x +8-
b) A(S ,\/56 ) and B(l , \/ﬁ) are two points. Find in simplest exact form the ?)
coordinates of the point P which divides the interval AB externally in the ratio
3:1. ‘ '
c) The polynomial P(x)= x* +2x* —4x -1 has ze108 a, B and ¥ sothat
P(x)=(x—a)(x = B)(x~7).
(i) Find the value of (1—a)(1-B)(1-7). 1
(ii) Find the value of (B+7)(7+a){a+B) 2

j
d) : : : e .
A is the point (5,0) and O is the origin. Given that the point B (x,)

Jies on the line y =1—3x and that OB is perpendicular to AB, find all 3

possible coordinates of B.

End of Examination
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