. BAULKHAM HILLS HIGH SCHOOL
YEAR 12

YEAR 12 HALF YEARLY EXAMINATION

2004
MATHEMATICS

Time allowed. - Three hours
(Plus five minutes reading time)

DIRECTIONS TO CANDIDATES
. Atfempt ALL questions. -
¢ Start each of the 10 questions on & new page.
“ o All necessary working should be shown.

v ‘Write your teacher's namneé and your name on the cover sheet provided.

o Abthe end of the exam, staple your answers in order behind the cover sheet
provided. ‘

. QUESTION 1

()  valuaté correct to 5 signiticant figures

463216

(bl) Factorize .
3% .~ 81
{©) Solv;a and grap-h the solution to

[3x-4/<8

(@ Solve

27 15.(27) ~16=0
(ej- Salve
. ) 1 )
sin 6= -3 for 0<8=< 360°

& Solve

x-=5

-4

X

QUESTION 2 - (Start a new page) -

N5)
@ _H3—2ﬁ

='a+§ﬁ calculate the values of @ and b.

(b)  Afunction is defined such that

) 2forx<0
Fl)=dx? +2 for Dz <3
17-2x forx=3

®  Caleutate S+ S(3)-76)

@)  Sketch this function for -2<x <4
(¢}  Differentiate

G 3xfess)

@ 2L

4x+2
x-1

(i)



QUESTION3 - (Start a new page)
(8) " Inthe diagram AE = AC, AG is patallel to BF. GAC = 54°.

Find the vaive of x, giving reasons:

Ay 5 G

(b} On a number plane, plot the pﬁints A(3,-1), B, 4y and C(4,2). Join A fo BandBto C.

@  Find the midpaint of AC.
. (Y  State the co-ordinates of I, the fourth vertex of parallelogram ABCD.
(tic} - Find the equation of the line AB. \ .

(iv)  Calculate the perpendicular distance from the point I 1o the kine AR,

(vj Find the area of the parallelogram ABCD.

QUESTION 4 - (Start a new page)

(8) The focus of a parabola is S(0, 2) and its directrix is the line ymi..
(ij Sketch the parabola and indicate thé c_:o-ordi.n.ates of the vertex V.’
(in Write down the focal léngth of the parabola. |
(i)  Tind the equation of this parabola. ~

) Find '

(i) f % —3x " dx

18
(i) j%

. ' ' 1
() Find the equation of the nonmnal'to y = at the point where x =2.
. J3x=5 .

(d) Salve .

2cos_9=wﬁ for0=0= 3‘_60"-.

QUESTION 5 - (Start a new page)

(#) - Consider the equation
% +(k+2)x+4=0 For what values of & does the equation have
ti) equal roots

(i) distinct real rcots?

(b) The tenth term of an arithmetic ééquence is 28 and. ﬂ}c'ﬁfteemh term is 44

) Find the vatue of the common difference and e value of the first temt, .

(i) . Rind the sum of the fisst 45 terms,

(¢} Consider the curve y=3x"—x".
()  Find the stationary points and detexmise their nature.
(23] Sketch the curve over the domain -3 S x £ 5 showing all relevant features.

(iify  For which values of x is this function increasing.

QUESTION 6 - (Starz a néw _pg:ige) - .

@ (not to scale) J

The disgrem shows a triangle JKL. - MN{KL, JK = 8em, IN.= 9cm ead NL = 3cm.

()  Prove that AIMN is similar to AJKL.

(i) = Find the length of MK.-

>




©

@

The length of the lme]ommg the points-A(s, -2) and B(3, -7) is 55 units: Find ali possible values
of a.

Sketch the region where
¥E4/9-x" and x—3y<3 hold simultaneously
Sketch the curve

r=cos2x for 0Sx <

QUESTION 7 - (Start a new page)

(@

®)

©

(@

s

Given that cos @ = -% and tan <0 find the value of sin & .

The curve y=ax’ +bx i)asses through the point (2, 7). The tangeat at this point is paraitel to the
line y=2x—-b. Find the values of a and b. ' ‘

®)
() On the same dlagram gmph the functions y =x> and y~5 —4x showing all intercepts with
the x and » axis. :

(ii) Show that the graphs intersect at x=] and x=-35.

(i)  Hence find the exact area bounded by the two functions.

Express 0. 29 as a sum of a infinite series hence; find a simple squivalent fraction for 0.29.

5 ' .
: QUESTION 8 - (Start a new puge)
Tind the valus of =, sorest to 2 decimal plucea. ' .
‘ ® (not to scale) : _
- (not to scale) D L B
g =
¢

. _45° 3 R

E TF

In the diagram AC = AB and DA is parallel to EF. DAC= 30° and CBE=45° CDis pe:peudlcular
to DA and AF is perpendicular to BF.

4] Copy or trace ilie diagl'am onto your working paper and show all information clearly.
(i)  Find the size of ACB, giving reasons. .

(i)  Honce find the size of CAB. -

(iv)  Provethat AACD = AABE,

A set of packing crates has been designed each in the shape of a rectangular pﬂsm ‘When empty,
each crate pacles inside the next sized crate. The Targest crate is 2 metres long by 2 metres wide by 1

- mhetre high. The crate inside this-is 1 metre by 1 metre by 0.5 metres. Each succeeding crate has
" dimensions which are half those of the preceding one. -

(i Write dowu the dimensions of the third largest crate.’
()  Show that the volumes of the first 3 crates form a G.P,

(i) . Calculate the maximum possible total volume for the complete sel. -



QUESTION 9 - (..S'mrt a new page)
(2) Agarden bed is to be constructed in the shape of a semi-circle along one side of a rectangle.

Y

The wid.th of the rectangle is X and the length ¥ metres as in the diagram.

Forty metres of edging material is available to be laid arcund the garden bed. -
() Show that ¥ =20—~1——x-ﬂ£ﬂx.
2., 4

(i) Show that the 2rea of the garden bed car be expressed.as. A =20x—%x 2 —%Jz’x 2,

(iiiy  Find the dimensions of the rectangle such that the area contained in the garden bed is a
maaxirmm,

®) I @ and fare the roots of the equation x* +x~4=0 find the equation whose rogts are &* and £°.

i

<

.(c) The diagram shows a sector OABC with ang[é -’%— and QA =5 cr.

(D) Find the length of arc ABC.

@)  Fird the area of segment ABC

QUESTION 10 - (Starta new page)

(8)

Thé_ area enclosed By the curve xy=4, the ¥ axis and y axis, and the lines ' y=4 and x=8, is rotated
about the ¥ axis. o . - ]

' ()" Show that the volume of the solid of revolution obtained is given by

16
V,=32z+x I——;d_}'
: i) ;

%

' (i)  Hence find the volume of the solid of revolution.

. @  FPorthe function y=1 ! — complete the table below
S 1ex . ' -

x |4 |45 |5 |55 |6 .
Y [0047 | 0032~ {0027

Using Simpson's Rule with 5 furictions values find the approximate area eiclosed between the curve

y= _1 2 the x axis and the lines x=4 and x=6.
1+x C :

(¢6)  Prove thatsin*8 - cos*d N isfq:z 8-1.
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X" dx =l M ppel xwQ, iR<O0
' n+l ' ,
1‘. . . ..
—clx =lnx, x>0
X :
e“ dx =™ awnl
. a
J-coscz_xdx =—1-sin.ax, a#Q
a .
J-sinaxdx ':—-}—l-cosar, a#0¥
. . a .
. 1 : o
Jsm“axdx - =-—tanax, g#0
a

{ . 1
Jse::a.x tanaxdzx =secax, a=
a

o fx

i : -
‘JT—-"--, dx =sin
Jat_ o2
a —Xx .

Yx¥-a?

[t atferdT) xn0n0

J_\[—XEI—T—{C&’ =In~(x+w}x2-;baz)'

NOTE! Inx=log,x, x>0



