Question 1. (18 Marks)

j 1 1 . ;
e = { tional number.
- (2) Show that 3—ﬁ'+ 3303 is a ration:
N ' (b) Solve forx:
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2004 @) ——<2
YEAR 11 YEARLY EXAMINATION x—1
(c) Find the remainder when the polynomial P(x)= 2% = 3x% 4+ x—4 is divided by x—2.

x*-1
x*=2x+1"

M ath ematICS ; (6) Iftan®=2,and 0< e<§, find the exact value of sin(9+%).
Extension

(d) Simplify

1
(f) Find the vertex and focus of the parabola y = Z(x2 —2x+ 9) .

: : (g) Show that for all 6:
General Instructions . Total Marks — 72 _ cos 30 = 4cos® 8- 3cos0.

¢ Reading Time — 5 Minutes e Attempt all questions.
* Working time — One and a half o All questions are of equal value.

hours Question 2. (18 Marks)
» Write using black’ or blue pen. e FEach question is to be answered . .

Pencil may be used for in a separate booklet. - (8  Differentiate:

diagrams. ) 2 3
« Board approved calculators . may O 142x-dx-x

be used. .

i

e All necessary working should Examiner: A.M.Gainford @ 1-x?

be shown in every question.

(i) (x-1)"'(3x+1)

. 2
(@iv) g
® () Express sinx—+3cosx in the form A sin(x — &), where 4>0 and
o<a<Z.

2

. . 2
(i) Find the general solution to the equation sinx — ABcosx = 7—5 .
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Question 4. (18 Marks)

(©  Solve (x~1)* < 4(x~1), and graph the solution on the number line. 2 ® 4
a
. (d) Sketch the graph of y =cosx +sin2x in the domain —er— <x< % 2

(&)  Given the polynomial P(x)=x*>~19x~ 30. 2

(D)  Use the factor theorem to find a zero of the polynomial.

(i)  Express P(x) as a product of three linear factors.

Question 3. (18 Marks) | B a ¢
(i)  Express the decimal 0-154 as a common fraction in lowest terms. 2 Triangle ABC has sides of length g, b, c-as shown. BM s perpendicular to 4C and CN
(i)  Find log,74 correct to three decimal places. ) is perpendicular to AB.
: i t AM = ccosA and AN =bcosA.

(b)  Draw neat sketches of the following functions, showing their principle features: 6 @  Show tha ¢

O y=lx+1] G 2 (i) 022 (i)  Hence, using the cosine rule, prove that MN = acosA.

=|x il y= iii y=49~x
2 i ibola x* = 4ay. 4
(©)  Given the function f(x)= ZLH 6 (b) Let P(2ap,ap®) be a point on the parabola x y
x
1 ()  Write down the equation of the tangent at P.
@ Find f(-1). . .
Let © be the acute angle between the tangent at P and the line SP, which

(i) Show that f(x) is odd. . joins P with the focus S.

(iii)  Findx such that f(x)=0. Show that tanf= ﬁ,

(iv)  State the domain and range of f(x). . )

(i) Bxplain thé situation at the one point where this angle is not acute.
@)  Sketch the function. 5
. () Show that cot 0 +tan6 = 2cosec20.

(@  Of the three roots of the cubic equation x* —15x +4 =0, two are reciprocals. 2

o) Find the other root. (@ The point P(0,4) divides the interval from (a,b) to (b,a) in ratio 3:1. Find the values of 2

\ aand b.
(i) Find the reciprocal roots.

()  Find the distance between the parallel lines 4x + 3y =12 and 4x+ 3y = 5. 2 |
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(¢) APBis ahorizontal semicircle, diameter 4 m. . 6
At 4 and B are vertical posts of height @ m and b m respectively. From P, the angle of

elevation of the tops of both posts is 6. The angle APB is a rightangle.

@ Provethat &°= _ +—?—2-—
" tan®6  tan’f

(i) From B, the angle of elevation of A” is ¢, and from 4, the angle of
elevation of B” is .

Prove that tan® o+ tan® B =tan’ 6.

This is the end of the paper.
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Question 1

(5 A 3+42+3-42
3-v2 3442 (3««/5)(3+«/5)
6
SYDNEY BOYS HIGH SCHOOL “92
MOORE PARK, SURRY HILLS 6
)
ée(@::———l-—+——1——isara.tional number
SEPTEMBER 2004 7 3-42 3442
QED
PHSC Examination (b) (i) |2x—~1|=5
: s2x-1=50r2x—1=-5
YEAR 11 o 2x=6,-4
Sox=3,-2

(i) »=zI=x"-120

Mathematics Extension e 1)(r1)20

SxS-lx 2]

(i) —-]—<2=>—1-—1—2<o

Sample Solutions =)
p ."I—Z(x—1)<0ﬁ1_2x+2<0
x—1 x~1
3x-_21x<0 {x(x-—l)z]
Que;tion lg'g;rker_ (x _ 1) (3 _ 2x)'< 0
2 Mr Choy . 3
3 Mr Hespe ..x<l,x>5
4 Mr Bigelow
(c) P(x)-=2x3~3x2+x—~4
By the Remainder Theorem:
Remainder = P(2)=16-12+2-4=2
(d) x* -1 =(x—1)(x2+x+l)=x2+x+1
x*=2x+1 (x_,)z x-1

-2 -
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=
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=
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Vertex (1,2), Focus (1,3)
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cos 36
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Question 3

5 i)y =TT
3. (a) {i) Express the decimal 0-154 as a common fraction in lowest terms. (i) y = Vi-a
Solution: T = 0-154, Solution:
100z = 15-454,
99z = 15-3, -
L 153
o 090*
=
Cone

(it) Find log, 74 corvect to three decimal places.

Solution: logy74 = 1%:;, z
~ 6200 {6-20945336562 on calculator]. (c) Given the function f(z) = oy
i) Find f(-1)
(b) Draw neat sketches of the following functions, showing their principal features: 1
@ y=l= * 4 Solution: f(~1) = (—_—1)——2_;—17
Solution: When 2 < 1, y =~z ~1; wheny > ~1, y=z+ 1. = —%.
Y
! (ii) Show that f{z) is odd.
° —T
e z Solution: f{~z)= r——z)an’
\\\ - _—a;
-3 RS
= —f(z).
s, flz)is odd.
(i) y=2-°
Solution: v

(iii} Find z such that f(z) =0.

x
foni —— =10
Solution pea X
sor= 0.

(iv) State the domain and range of f(z).

Solation: Domain: z € R, or all real x.
* Now, putting y = f(z) and rearranging,
ya’+y =12,
?/32 —z+y=0,
A= 1-4y? >0 for real values of x,
ie 1=y’

: .
And thus the range is —5 < f(z) € i




(v) Sketch the function.

. )
Solution:

(d) Of the three roots of the cubic equation z* — 152 + 4 = 0, two are reciprocals.
(i) Find the other root.

. 1
Solution: Let the roots be o, e B, then

a X & x B = —4 (product of roots),
ie f= —4

i

=

Find the reciprocal roots.

Solution: a4+ Lo 4 = 0 (sum of roots),

o
o —4a+1=0,
4k /16—-4
LS
= 23
i.c. the reciprocal roots are 2 /3,

{e) Find the distance between the parallel lines 4@ + 3y = 12 and 4z + 3y = 5.

Solution: One point on 4 + 3y = 12 is (0, 4).
Ox4+4x3—5
vI6+9

.. Distance =

b~
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