NORTH SYDNEY BOYS HIGH SCHOOL

2009 YEAR 12 HSC
ASSESSMENT TASK 1

Mathematics
General Instructions
« Working time — 65 minutes Total Marks ( 59 )
o Write on one side of the paper (with e Attempt all questions
lines) in the booklet provided
+ Write using blue or black pen Class Teacher:
e Board approved calculators may be (Please tick or highlight)
used O Mr Barrett
» All necessary working should be O Mr Fletcher
shown in every question O Mr Ireland
s Each new question is to be started on O Mr Lowe
a new page. O Mr Rezcallah
O Mr Trenwith
O Mr Weiss

Student Number: ...

Question | 1 2 3 4 5 6 | Total | Total

Mark \ -
8 9 10 10 12 10 59 100
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Start each question on a new page.

Question 1 (8 marks) Start a new page. Marks
(a)  Differentiate with respect to x:
@) (x? + 3x)* 2
(i) x%+1 5
x—2

(b) (i) Find the x coordinate of the point on the graph of y = 5 — 14x — 2x2
where the tangent is parallel to the liney = —2x+ 7 2

(i1) Hence find the equation of this tangent. 2

Question 2 (9 marks) Start a new page.
(a) In a certain arithmetic series, the second term is 19 and the eighth term is 37.

(i) Show that the common difference is 3 2
(ii) Find the value of the 51* term. 2
5 2
(b)  Evaluate 37, (k—1) 2

(c) By considering the recurring decimal 0 - 45 as the sum of an infinite

geometric series, express 0 - 45 in the form g—. 3
Question 3 (10 marks) Start a new page.
Consider the curve givenby y =1+ 3x —x3,for—2 < x < 3.
(a) Find the coordinates of the stationary points and determine their nature. 4
(b) Find the coordinates of any points of inflexion. 2
(c) Sketch the curve in the domain -2 < x < 3. 3

(d) What is the minimum value of the function in the domain -2 < x <37 1
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Start each question on a new page.

Question 4 (10 marks) Start a new page.

(a)

(b)

(©)

(d

The current / in a certain resistor as a function of the power P developed in
the resistor is given by i = 2.6 VP.
Find the rate of change of i with respect to P when P = 4.

A particle moves in a straight line and after ¢ seconds its velocity v metres
per second given by v = 12t — 3t2..

(i) When is the particle at rest?
(ii) What is the acceleration at =2 ?

Find all values of x for which the function f(x) = 8x% —24x +5
is increasing.

A curve ¥y = f(x) has the following properties:
f(x)>0; f'(x)>0; f"(x)<0.

Sketch a curve satisfying these conditions.

Question 5 (12 marks) Start a new page.

(a)

(b)

(©)

The first term of a geometric series is 7 and the 6™ term is 1 701.
(i) Find the common ratio.

(ii) Calculate the sum of the first ten terms.

The sum S,, of the first n terms of a certain series is 2n + 3n?, forn > 1.
Find an expression for the nth term T;, of this series.

Mick received 30 tonnes of topsoil for his front yard. He uses a wheel
barrow which can hold 150kg to spread the soil.

(i) How many loads in the wheel barrow will he use?

He begins at the pile of topsoil and deposits the first load 3 metres from
the pile. Each successive load is dumped half a metre further from the
pile, in a straight line.

(ii) How far from the pile will he leave the final barrow load?

(iii) What is the total distance that Mick will travel with the wheel barrow
if he finishes back at his starting point?



Start each question on a new page.

Question 6 (10 marks) Start a new page.

(a) The Green group at NSBHS wishes to build a new water tank. It is to be in the shape
of a closed cylinder of radius r metres and height % metres, as shown in the diagram:

\_—__///

(i) The surface area of metal to be used in the tank is 30m?.

15
Use that fact to show that h = —=T 2
(ii) Show that the volume, ¥'m’® of the tank is givenby V = 15r — 3 1
(iii) Find the radius if the volume of the tank is to be maximised. 3

(b) The following diagram shows the graph of the gradient function of f(x).
For what value of x does f{x) have a local minimum?
Justify your answer. 2

(©) By referring to the derivative of the fun::tion f(x) = +Vx — 1, explain why
the curve y= vx ~ 1 has no turning points. 2



2009 HSC — Assessment Tast 1

chge.xfed Sole s o

A zlm_[ JUIULSSISST/ (25./{7103 DSH) SJ]jﬁW?QJﬂW

\o
(=

Rl @ Za,i_@%sx)ﬂ Gz +3) #-(F#sx)
= (8x+IL)(?cz+§x.)g

(i1 ,((x +f) = (%-2).G2)-(1)(1)

‘)C'L)

= 2" 4x —|

Gl
(b)(,') y= Sy 22°

cwul2 M-
J

Ceaditt g 9= —2XTT v -2
Loy = -2
W x = - 3
(ll) at ¥ =-3 ye 5 —1H(-3) '2('3)L
.’.D: 017
v—l‘? = .—2_[2:1‘”’)
, - - 22+ 23
S j-—

(ie 2z+y ~23 "0)

%
/

v/
v/

=t
/ M anfw¥”

/ JG,.JUQIMJ-




@ o) T,.=
T, =
O-&-
vy T, =
Fom (), a
7;' =
ORe

atrd =

a+ 14

]
W
+

a+50d
=(1-4 = (b
6+ 50(3)
166

oY% + 005 + 0005 ¢+ 0-0005 t "

&GP with azo0-05

J

= 0./
‘ SUD -~ O©0-o%
]—o-f
:__S;
G0
= i + 3
’o Jdo
= 36+Y
9o
= 4
90

v for wor b'r:,

J e d=3

V' comeck Seb.in
J Comect avsuwir

v Coyred awiwis

[ YSUT JUIUsSassyy (954n07) DSE]) SIHVUIYIVIAT

\o
[y



A zlm_[ JUIULSSISST/ (25./{7’103 DSH) SJ]jﬁW?QJﬂW

\O
N

Ry
@) Fv 3"‘4‘{""’“‘3 peinfl, 27/:0

- y/: 3-3x* -0
3(1-x)(1+x) =©
xX=/ o~ x= —/
y=3 g =
So Staronay pounts ae (1,3) and (-1)

-
—

| + 3% - 23

- <
5 2 2 g3

" = - é‘z
At (,3) ) 5’-,—4 <o
At GI,-—I)’ J/;'-fé >o
[AHmﬁuda ) M2y use 3/‘/\: fest ﬂL,ooi/cta_]
(b) F;V ":‘:f{z"";w / 5//: o - —bx=o
x=o ,y =]

So in.f(!-nl'm could be @19

.- Q’ g) is max. hoivg /’0""*

-'-C-I,-—/) is min. 'fw”:vj f°7d

7256: ~ | =01 O +o°

311 + (o) - C ’) is am

. ., (o
W?& W} ',./ flox | o P-b
©) N
67-,3) 043) {Affl:—ll Dz -6 +6§= 3
At x=3 g = 1+9-2F =—17
0,!)
’ g >
(—-!/—r)
G-

Cc[) Memi prsm vetut . domac. —2<2<3 s =2

minimonn.



@ <=2edp AL 5O
AP
- /3
JP
at P4 o = 13 - 065
PTG
b )
0') ‘a,t ﬂ56=‘> v=o
]2t -3t =0
o ot rest at t=0 X
t=4 secondn
(i’.) a: !..{Y— = ,Z’ét
At
L attez, ax 12m60)
~a= O .
S0 azeliat o at t=2
© $a)= Fzt-24xfS
5’[1): /é'x"')"f
§(x) increasing > §C) ¢

lbx— x4 Z7©

x >
L6
(ic x?é.)
2

@

$k)>0 D above N akes

§ ) S0 Dinceasing
§74) <o D Concawe Howm— 1Y

—
-

XLV

S setiog V=2

‘/Cc»re.bt

efu.a,f'ta.r\-

accelosratron
velue

AN

3
i
S

s

/ for bofl. times

R

[ YSUT JUIUsSassyy (954n07) DSE]) SIHVUIGIVIAT

\o
W



A zlm_[ JUIULSSISST/ (25./{7’103 DSH) SJ]jﬁW?QJﬂW

)
N

(1)

7'— - a = :]‘
T _ar = (70|
ar® . (30!
a T
PS5 = 243
= 3
e
&
=
Se = ?(§ 1)
3/
= 06 668
2
Sn = 20+ dn
Ta = S’\—S""'

. T

A means CEG

e,

- C.'Zn -{rSnl) _ (2(n~f) + 3(n-—l)L)

—-—
—

—
-

an + gn’f

bn -1

_ (ln—

2 4 30" 61 +3

Eadémwdg 5 cwﬁ&M may
calcelats Seccedscre Som§

- H *‘Aej veed Yhes mﬂ‘hcd/ Jhe peedesf

fo Shecy } =g AP G'lje)/fm‘c):;/

S, S8

a -

3

ie, ngJ— &j %aé./m) Qb Loes 4ems

p—

hoave o Compton c?/r‘a‘ere/rce .

( 7 marks for svczcef,;.)

-Péfﬂw\of —no marks

4 covrekd
an s
/ sub.in
tovreed”
/ O g
Sdb o 0l
/ Cdr’@db ‘

‘/ 90 =B nn i
{%@ﬂ :%ﬂde (=7 g}

m}f%q/)' g T

/ ’p/ﬁa’ Cr5 s




Qs

(/) nomber of loads = 30 oo
' /8O

= Qoo load,

() P —

T v e T ..

wl a=3,
Ao gt

ozoo load = T = a4 Q\vl)o(

Qoo
— sy Bormda s = 3% 197 (0°5)

R ~ e nmks T (O 5 m
)
>
A
- - ' loz-5~
- -

7;7(—&’( Aistance walhe L
= R (3+35+F#-- -t /62°F)

2 [ '?_;’2(3-# /oz-:)J

= o?/‘/‘ﬂw\,

1

=~ 0««‘/‘047 fﬁ/ww‘a —14 Aqar/:}

e ma-ks

/

) Comeet

LN

/P caleutot:

Jov incldes
Wﬂfr

[ YSUT JUIUsSassyy (954n07) DSE]) SIHVUIYIVIAT

\O
n



Q.

(a’) ( )

2
Surface areq = 2mr + 2me .k

e~ __,

. Q]Trl-r Zn‘r"\ = 30

2TTr (r+L\> = 3o

~+h = 30 = /s

7T
.. 2
(h V= ek
- */ 1S
\/ =i mr r)

Ar
< T
|5 - 3mr =09
2 . S
LA 'S
. = P
Y "i m
but v >o - f,?;’
T T
(= 11262 # 347)
Z a
§ Novo— A\/ = — by .
Ny LI V4 <
3 Ay . - ’5- d’v <o
§ I/t rE~NT ) AI’L
§.
) ’/t r= ! s
Q) m
3 Jaltepatmely, Jest frat deniratve’}
=
S
N
N
S
N
>~
~

\o
(=)

tovred
l/ radduws

/P

%ﬁﬁ‘ry




8¢ .

(b)\,j\ / 4= £'tx)

-1 ]‘ N>~

Mo . o Max.-vecees whea -_F'(x):ol
12 ot xX= (| o~ X =S,

Fov a minimurm | £'4) must ol«am;j.z
f;ww - tr + .

. Apzal mnimuna ots ot X

t)

g

CC) f(+)= I

-4
o FlEys EG) T

S DOS—
= A=y

M / mnw%r‘e?"‘d/(o
25— - .
- JM&LMWMFWW'

[ YSUT JUIUsSassyy (954n07) DSE]) SIHVUIYIVIAT

\o
N



	Paper2009
	Solutions2009

