SCEGGS Darlinghurst

Name: ___

Term 1, 2004
Friday, 19" March

Extension 1 Mathematics

Task Weighting: 25%

General Instructions

» Time allowed - 60 minutes

+ Write your name at the top of each page

» Start each question on a new page

« Attempt all questions

o Marks may be deducted for careless or badly
arranged work

+ Mathematical templates and geometrical
equipment may be used

o Approved scientific calculators should be
used

o A table of standard integrals is provided

Com | Cale | Reas

Question 1 . /1 /6 2 1
Question 2 /1 /6 Al
Question 3 /5 2 /10
Question 4 /4 2 /10

TOTAL 71 /10 12 42

Question 1 (11 marks) Marks
(@ () Factorise P(x)=x"+6x>+11x+6 fully. 2
(iiy Hence solve P(x)=0. 1
(b)  Find:
) Jx(xz + 4)3 dx using the substitution u=x* +4. 3
@) J-o? cosx (1—sin’ x) dr using the substitution u =sinx. 3
(¢)  Evaluate: 2
. l—cos2x
lim ———
x—0 x
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Marks Question 3 (10 marks) Start a new page Marks

Question 2 (11 marks) Start a new page
(a) (i) Find the number of possible combinations if 8 people are chosen 1 €] 6] Show that f(x)=2x"+2x—1 has aroot between x =0 and x=1. 1
from a group of 10.
(i) Using x =0 as the first approximation, use TWO applications of 2
(i) Bxplain why your answer is also equal to 10 c,. 1 Newton's Method to find a better approximation to the solution
of f(x)=0.
(b)  The remainder when x* +ax+5 is divided by (x —2)(x+3) is 2x+1. 3 .
Find the values of @ and b. (b)  Prove by mathematical induction that: 4
P+ +5+ .+ (201 = g—(2n+1)(2n—1)
© (@) Write 3sinf—-cos@ in the form Rsin(d— ) where R>0 2 for all positive integers, .
and @ is an acute angle measured in radians.
ii) H i 3sind—cos@=+3. 1 . . .
@ ence find the general solution of V3sing—cos 3 (c) @ How many different SIX letter words can be made using the letters 1
of the word STRESS?
: 3
(@) Showthat: (i) How many different FIVE letter words can be made using the letters 2
a+l . n ;
By =P 4rx P, | of the word STRESS?
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gisﬁii?ﬁ?—ﬁgiﬁxﬁ, 2004 pees Assessn?en‘:n;‘z:l:s—« Ig‘srﬁgxih, 2004 pege




Question 4 (10 marks) Start a new page

(®) The polynomial P(x)=x*—3x+2 has three roots, o, f and y .

Find the value of:

@O APy +afy+apy’

(i) A+ f+yt

(b) A committee of three women and seven men is seated randomly around a table.

What is the probability that the three women are seated together?

©) TFind the exact volume of the solid formed when the area bounded by the

1.
curve y =cosax , the x axis and the lines x =0 and x =3 is rotated

about the x axis.

End of Assessment

©

Marks

STANDARD INTEGRALS
n 1 n+l .
x" dx =—x"", mnz-1, xz0,ifn<0
n+l
1
—dx =hx, x>0
X
je“"dx ==e%, a#0
a
J-cosaxdx =—sginax, a#0
a
Isinaxafx =——cosax, a=#0
a
jseczaxdx =ltanax, a#0
a
J'secaxtanwcdx =—secax, a#0
a
1
Jz 5 dx —lt “li, a#=0
a”+x a a
1 . X
E— 4 =sin” —, a>0, —-a<x<a
Nat -2 a
x>a>0

1
——d
J‘\/ch—a2

[
2 +a

NOTE : Inx=log, x,

=In(x+\/x_2:a—2),

=1n(x+\/x2+a2)

x>0

HSC Mathematics Extension |
Assessment Task — 19™ March, 2004

page S

HSC Mathematics Extension 1
Assessment Task — 19" March, 2004

page 6




Mear 12 Ewxt | MATHS
ASSESSMENT TAste !
Marcin |, 20034,
SotuTions
Question [ (1 macks)

@

: 3
) P(x) = x”4 6x? sl 0
P(-u) R S R T

3
S AN
T
¥
y
= (_xa‘f)+c_/
€

=0
(x40) B a facke of P},
?(1) = (x-n)(x.x«psx-ré)
= (x+l)(x+z)(x_+3) v
(?1) 9
/e
O\ / R}
Vi
: =
- 3Cx€ =2 and x¥ -1V
(") f 7 (xl"‘ ‘*)3 oh ws e b
du | 25
ohe
e = it
2x

. 7/2
(H) L u»sx.([ - S‘m;") dx
W2 st ox
& = 05

when x =0, = O/

LY TR |
2 /

= I -4
3 / Cale
Y 0
T3
(c,) fom = oy 2
X0 e ®
= hm Lt -
DO s ®
P R TV A Y I
() (=)
= 2=l
focs
= v —
2

(u morts )

QuesTion 2

(2 (v °c, = 45 v

) CAoas'.j € people do be
i~ e grep 5 he some
d\cr.\:j 2 fe,n‘,le who  aed .

ey

v

= i
,OCE‘ . lo.

gl 2!
.
‘O(“' - ‘0_! @
28!

' ’D"j ot zym[

o) Wher 5 = 2:

€+ 2asb = 2x241
Qasb 2 -3 @ /
-3

~3a +hb = 2%x-3 )

® v

-23

~3as+ba 22

L 0-0:
Sa:-1€

5o

o

b

"

1]
-J

(c) (\) Es@e 4
Rsw (9—-4) = Rsi~Btol — Rsis odens B

ewsge =E

E:m’.l =

B ES\;G - tos® = ls;a(Q "Tf/é)

LM

2Hy =

Gi) " 2n (6 - ) = I3
sim [9-'"/6) :G,l

9-77/‘ = loagﬂ'

w

14
~
¥
N

st (ST T
3 6
n!
(et
. n-blp
~
(n+|) )
Cn+l——l~)3
! R n! e
(,\_,.)_'- (nu-.-)!
nl, '\J-l"") + rox r\’,
(nw1~e)!




Q :
VESTION 3 (10 marks) = 1L+|)( Lan-r) + (2041)) Q ;
. t . » . . VESTioN Y o Ma/lcs> B“-(- MSLA R & (loslA-f[
) () flo)- -1 <o ’g(l“ ') (u(n ) 3( 2k .))/ | _|2 )
w) = ool Ve T L T o
f) = 3 2o - Ly (2T -k s ks 3) @ Pe) = -3k 2 ’ fo Ltos 2T +1) obe /5
LeBe¥z O *ﬁno; derm 1y A \
B = .bzo. - [é—’_}_s-—. 1T x + x] > s

The Curve has o roo-
behuen = O cmeh x= | beawe =é(l&+-)('z,u’+sk+3> Lpsprs e -3
-(F\’ = -3

*&dw;{of f(»c) cl.\w-Jex a\/f - —1_.;)(2(4+|>( 26 43) (lrr) v _
e flx) o enbover . 5 , -
) . O “lﬁ" s 2pte s apy? 2 @ +Ji> - (O 4—0)]

Xk
Q J‘ P > l"':"’ (21'1 3)éb+|) a3 /(civw(o(. .
i) =0, ) = bx '+ 2 2 -_aqi?r(*afﬁw) v I | A T
£(0) . -2xo0 Ty vt Ve,
o, = o - o ) o =
y { shafemedt o dre Fr et o _
£{o) { o ’ .
= (9] ~ =1 alse  frwe 76' male 1. - Jl-‘ﬁz . ':
2 / Sx;u_ ot s e ]ér —~ l/ oy abo *(L
" e from= A et o & i Saaly "2("ﬁ+ﬁr+o«r) v > Ol (
~ B NE  Ouide a fe "
_r( AL all ppsr!* e anltjo_\- ﬁj He ﬁ a () - 2x-3 —_— ' { Feop/c eache
wotos T : vp witn T owih® fr the
* 2 tf L F«Mt_\ {e o{ ma-hu—a'h(r_l |nol,uc_“ha., A = § -
£10%) ’ - 20209 remons
. i ‘ ‘ . |
S © O L G 3 , €4 an immrrect sbshhmhes
—— ) ; ‘ :
S > v R e o e fotees
= 3 C;— '7»0) - Tot\ gr.,.jo_e_;’ b an M‘,Afr'c'f “'\kjro.h;.. °f
* = i 1 B on " .
3 e doqeis T 30X worrect  subshiuha.
* L 3tas’ (i) 5 leb words foka ) J  zores V. s ,
(b) 173 45 4w (20 -,@M. e . !
. S lele wards 4 S lele WJ’OII =
Te "' x| n.;n(’\ﬂ 3 1 \,.uh 28 . . _
= Cand 20fF ‘Ssa‘z‘\uleu-m') (e > ch-(/ lcﬂv,) . Pfo‘:a‘plhb = 30240 ;
3L 2860

LHS = 1 = 1
: . s! 3 s!
2Zrg *= —5—*3*\ =] / = (—.g—'——x C))"’(:;——-) \// - \_[{ ) /

Y {far n:l:. ﬂe |

Az Ao gr Az ko = o + bO i F NG 1 Probablkhy shonld mlengs be <1

Surn® : L Vro -

w P estesir (3 N = %(zuﬂ)(n..) © ,

= tas T

. ¥ NG 'n\'s_\ v\_s r\o‘f the same al J
A o show NG not |
= 5 2 5 L —_ > :

‘1 +3 ks (2‘"0 *(u‘“) st- as oot all  § lefle~ 2/\ /\
3!
= -lf%——l (lh_a-Z) (2‘-.4') . s okn a s, \/ \/
Ih;:esh'o)g bt |
j x 2 & x

] > + 3 N S (2.!\—‘) s (llvu) .\2~ .

| V=T _S‘ (c,o; v x) ot /
o

Lo(2la) (2 + (20s)
=TTJ:‘I‘ cos® Mo ok

1"&1 assu,.’,,L_




