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"SYDNEY TECHNICAL

Maths Class: .o

HIGH SCHOOL

TRIAL HIGHER SCHOOL CERTIFICATE
2006 :

Mathematics
TTIVE ALLOWED: 3 hours plus 5 mins reading fime. -
Ifnstructi:oﬁs: ’

i Wiite your périre and tlass at the top of this page, and at the top of each answer
sheet.

+ Atihé end of the examination this examinatidn paper saust be attachgd to the front

of your aflswers,

«  All questions aré of equal vatue and may be ertemp’ced

+  All necessary working must be shown. Marks
badly atranged work.

b4

may not be awarded for careless or

R Marks mdlca’ced area gmde only and may be varied if necessary.

- (FOR MARKERS USE ONLY)

" QUESTION i:
(8 Completely factorise 2 —8x2

®) Selve for x: 1-2(3x~5)=4

(¢)  Solve the following inequality and plot the solution on a number line,

[1—3xl>‘4

I

@ Fmd the valte of et + correct to 4 decimal places

(&) Find the value of g if Y75+ Vg = 83

©  simplify o=

(g) Simplif.}'

OUES’I‘IQN-Z: (Begin on a new page) |

@) Differentiate with respect to x:  (f) —

() 2005’ x

G 1o g(—i‘—)
. x--1

®)

Find indefinite integrals of:

@
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e 2x
(@i sin—
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© - . 3
Find the exact value of fB cos = dx !
‘ 2




QURSTION 3: (Begin on a new page)
(aj ‘Thepoints A(l,0), B4, 4) =nd C(6,7) ate shown below:

Ty / cE:D

Y

i

(i) Find the cc'i—o‘r&inates ofthe point D if ABCD is & parallelogram
(i) Find the éqﬁation of the line AB . l
(if) Find the lerigth of the p'expsfxdjbul?f fromi D to AB
(iv) Find the length of AB

) Find the area of the quadrilateral ABCD

o wyeduees Omd 2

R 2 _
(if) using part () find jmxdx
I .

(c) For a certain basé, a, logy 3= 0683 afid log,; 2= 0:431

Use these values to find  16g,1.5. R

. QUESTION 4: (Begini on a new page)

(a) Copy the following diagram neatly onto your answer sheet:

A A ABC is right-angled at B.
AD=BD=x units
BDLAC
B. e
')  Findthe size of ZBAD and £DCB
‘7 (i) Provethat A ABD is eongrentts ACBD ‘
(i) © Hence prove that I is the midpoint of AC.

(v)
™
oD

Show that A ABD is similarto A ACB.
Show that AB? = AD.AC

Henee, or otherwise, find the iength of BC

(b) The fimetion j=ff%) passes through the pohl@and is defined by

(i) Showthat y :‘t_i_]n'(zx —1)+1

(ii) Hence showthat ¥= % €V +1)
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OQUESTION 5 : (Begin on a new page)

(2) A function is defined by the following conditions:

FO=r@=2

' FO=r@=0
F'y>0 for 0Lx<]
Fix)>0 for 2<x<4
FH@y>0

* Onyéur am‘sWe;: page, draw.a possible graph of y=f( for 0<x< 4 which

incorporates all you may deduce about the function fx)-

) Giventhat p=2% —21x%+72x,
LT

L . dy
find =
® o ;

and

&y
~dx2

(i) -find-all stafionary points and deterimine fheir nature

(if) find the z-yalue of the point of inflexion

(iv) sketchthe éurve, showinig all impoitant features

(DO NOT DRAW TO SCALE) _

- s -

(&) The function drawn below is an odd fwémcﬁen.
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YUESTYON 6: (Begin on a new page)

2
Find [ f(x)ds
-4

are shown below and intérsect at the point

i

(iY  Findp, the x-coondinate af the point A,

(#)  Find the shaded area, ootrect o 3 decimal places.

C) "o . .
) Find, by calewlus, the volume of the solid formed when the curve y = Jr? =% i
revalved about the y-axis. Leave your gnswer in exact form. - |
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QUESTION 7: (Begin on a new page)

@) Find the valué(s) of k for which the equation 2
x2~(k+2)'x+§+7'=0 has 7zl roots.
) @  You are given that the toots of 2x” ~dx+5=0 are o and f.
. ' .
Find the value of 1) e+8
’ ’ 1
@ e
. . ;
- () o +p"
ey Lol v . 1
{1v) s r; ‘ |
@) Farm ancsthcr quadtatic eguation with1oots @ and ,73 where « and § are 5
‘ the roots referred 0 n part (f) above. .
i .
&y ® “IfAis the point (2, 1) andB is the point (-2 1), find the algcbrau; equatmn 3

giving the locus of a peint B(x,y) which moves so that / APB=90°.

- 1
(n_) What geometrm shape is this locus‘7 - - ‘

QUESTION 8: (Begin on a new page)
@ 111

Find the value of ———+= 1 iiincr, 1
2 4 8
&) An equilatéral mé;lgle ABC 15 inscribed in a eircle of radius 2 om.
Find the &xact value of tf-xe area shaded; 4
{© A tower 18 fﬁrmcd by laying 1 metre cubes, 'I’hc laycrs are in the form of a
squiare and the first layer has 99 vubes in-each side, The second layer has 97
cubes i each side while the tim'd layer has 95 cubes, and so on.
The final layer has only 1 eube.
()  Howmany layers ars there? 2
(i)  How many cubes make up thé 18" layer? v
@ Solveé the equation  2cos® ~5sinf+1=0 for D < & <27 4
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Prove that (1+tan® A)cosd=sec 4.

A landscape gardener wants to builda garden be
follows:

F

4 in fhe form of a sector as

He wants the area of the garden to be exactly 16 i’ , but wafits to use as fittle

conerete as possible to build the edge around'the garded.

() Show that the perimeter, B, of the garden is given by - 5
P=2r+ 2%
_ , r
(i) Find the value &f rswhich will give the hinimium periineter and the 3
anigle; 8, neéded to give this minimuri.
(i) What is this inimum perimeter? 1
e e* +e” - 't
The graphs of A(x) =- are shown below!
(i)  Prove algebraically that the two curves dé not interssct. 1
() Hence, or otherwise, find the value of Yol — g(x)] . 2
x>0

®

®

@

(i)

)

@@

" loading to the Fothat g'() = -

(1if)

QUESTION 10: (Begin on 4 new page)

The curve y= cos-ﬂ2—x +1 is shpwn below for

By usmg two applications of the Trapezoidal Rule (ie. 3 function values) find

L

_ an appreximation for the area between the clirye ¥ =008 22 41, the x-a%is,
AR ’ ol ’ i

and the lines x= 0 and 5= 1. (LEAVE YOUR ANSWER AS A SURD)

By using integration, find an expfsésion for the exact area in'part (1) above. 2

Using your answers to parts (i)land (if) above, find an appreximation for 2

correct to 3 decimal places.

A funiction %) is defined in such a way fhat sin f (x)=x,fr O s. S g E

By differentiaﬁng both sides of sin f(¥)=x with respect 1o x, show that | 2

1 1

7=

cos f(x) N Ji—#?

A second funotion gfk), is definéd similarly, so that cos g(x)=x,

for 0= g(x) 5-?25

Show by integration, ot otherwise, that ff) + g% is a constant.

Hence find the value of f(x) +

3

20%). 1

End af paper.
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