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Sydney Technical High School 

Extension One Mathematics 
HSC Assessment Task 2 

March 2011 

Name ....................................................... . 

Teacher .................................................... . 

General Instructions 

• Working Time -70 minutes. 

• Write using a blue or black pen. 

• Approved calculators may be used. 

• A table of standard integrals is provided at 
the back of this paper. 

• All necessary working should be shown for 
every question. 

• Begin each question on a new page. 

1 2 3 4 

Total marks (60) 

• Attempt Questions 1-6. 

• All questions are of equal value. 

• Mark values are shown with the 
questions 

5 6 
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Question 1 (1 0 marks) 

a) 

b) 

3 
Find the primitive function of 

1 4-y X 

. 4 4 3 2 
Constder the curve y = x -- x - 2x + 4x + 3 

3 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

Obtain y' and y" for this function 

Find the stationary points. 

Determine the nature of each of the stationary points. 

Find the x coordinates of the two points of inflexion. 

Sketch the curve for the domain 

Question 2 (10 marks) Begin a SEPARATE sheet of paper 

a) 

c) 

d) 

The graph of y = f'(x) is shown. The zeros ofj'(x) are x = -2, 0.5, and 3 

C has x coordinate -1 and B has x coordinate 2 

(i) 

(ii) 

(iii) 

f(x) 

8 
·2 

For what values ofx is f(x) increasing? 

Cis a local maximum on f'(x). 

What type of point occurs on f ( x) at the same x value as that shown at C. 

Justify your answer. 

For what values ofx is f(x) concave down? 

g'(x) = 3x 2 -4 +~ 
X 

g(x) takes the value 4 when x = 1. Find g(x). 

Evaluate 

Marks 
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Question 3 (10 marks) Begin a SEPARATE sheet of paper 

a) y = f(x) is a continuous function and has a table of values as shown below. 

I X I 1.0 1.5 2.0 I 2.5 3.0 3.5 4.0 

I f(x) I 2.3 2.5 3.1 I 2.7 2.4 2.1 1.6 

Use the Trapezoidal rule to find the approximate value of f
1

4 
f(x) dx correct to one 

decimal place. 

b) Two sailors are paid to bring a motor launch back to Sydney from Gilligans Island, 
a distance of 1 200 km. They are each paid $25 per hour for the time spent at sea. 

v2 
The launch uses fuel at a rate R = 20 +- litres per hour. Diesel costs $1.25 per L 

10 
and (v) is the velocity in km/hour. 

(i) 

(ii) 

Show that, to bring the launch back from Gilligans Island, 

. 90000 
the total cost to the owners IS + 150v. 

v 

Find the speed which minimises the cost and determine this cost. 

Question 4 ( 10 marks) Begin a SEPARATE sheet of paper 

a) Use Simpson's rule with 5 function values to evaluate 

f
4 

J144- 9x
2 

dx 
0 4 

b) Consider the functions y = 3 - x and 
2 

1 2 
y = -x -2x+I 

2 

(i) Find the x values where the curves intersect. 

(ii) Find the area between the curves. 

c) U . h b . . 2 z 3 h . t· J( 4x- 3)dx smg t e su stJtutJon u = x - x , or ot erw1se, md 
~2x2 -3x 

Marks 

4 

3 

3 

3 

2 

2 

3 



c 

( 

Question 5 ( 10 marks) Begin a SEPARATE sheet of paper 

a) 

b) 

c) 

The diagram shows the region bounded by the curve y = 2x 2 - 2, the line 
y = 6 and the x andy axes. 

y 

X 

Find the volume of the solid of revolution formed when the region is 
rotated about they axis. 

18 

f x dx 
Evaluate ,---;:; using a suitable substitution. 

3 .JX-2 

The region, enclosed by the parabola y 2 = 4ax and the line x = a, 
is rotated about the x-axis. Find the volume of the solid formed. 

Question 6 (1 0 marks) Begin a SEPARATE sheet of paper 

y 

E 

-1 3 4 5 6 7 X 

-1 

C D 
-2 

Marks 

4 

3 

3 



a) The graph of the functionfconsists of a quarter circle AB, a straight line segment BC, a 

horizontal straight line segment CD, and a quarter circle DE as shown above. 

8 

(i) Evaluate jJ(x)dx 
0 

2 

(ii) For what values ofx satisfying 0 < x < 8 is the function/ NOT differentiable 1 

b) A truncated cone is to be used as a part of a hopper for a grain harvester. It 
has a total height of h metres. The top radius is to be t times greater than 
the bottom radius which is 2 metres. 

I 

1 xm 
I 

I ' 
I I 

\ I I 

\ I ,' 
\I I 
\1/ ,I, 

\I/ 

•D 

AB = 2t metres 

BC = h metres 

EC = 2 metres 

i) If x is the height of the removed section of the original cone, 

h . . 'I . I th h s ow usmg s1m1 ar tnang es at x = --
t-1 

2 

ii) Show that the volume of the truncated cone is given by 2 

v = ( 
4;h) (t 2 + t + 1) 

iii) If the upper radius plus the lower radius plus the height of the 
truncated cone must total12 metres, calculate the maximum volume 3 
of the hopper. 

END OF EXAMINATION 
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-dx 
X 

J ea.x dx 

fcosa.xdx 
·' 

Jsinaxdr: 

ST\NDARD INTEGRALS 

= lnx, x>O 

1 .ax =-e , a-:~=0 a . 

1 . 0 =-smax a:;~: a ' 

l 
= --cos ax, a ;e 0 

a 

1 = -tana.'Y. a* 0 a . 

J sec ax tan ax d:r =! sc-car, a:# 0 

1 . -1 X 0 =-tan -. a:;~: a io'C 

. -1 X 0 
=S.Hl -, a> , -a<x<a a 

NOTE : lnx =loge x, .t > 0 
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S.~d~~ Technicd lhj h_ School . 
£xler,sio'l 1 . iffl~tmo;/i~$ 
m~c.h ;.,o, 

~\I~Don 1 

) J.l.. ~':t :a f.! :t-i 
+{i.. + 

= 3G +c. 
a. 

~} ~=~'~t.xL.;l~ .... 't-2 .. 3 

~ '= 't:xl- 4xt- lf-x .. 't 
~~~ =- la:~l.-Sx-'t · 

i.i.) 'fx~-lf'~1-lt7ttlf-=o 
-·~Y:z.-1)-l{x-J)=o 
( ;x.- •) (x.+ I)(Jt.-1) = 0 

(1). 

(I) 

(a) 

.~ 

JO_ 

"' 
'I 

1 

"' 

{
:X. c I 

1 
:x.:: -I 

1 
1 

~~4~ ~=-3 

(1) 

(a) tt t 1 • I ·• I I • 1: .. a r • , • I ., 1. - !. , .... 

ii~ .i,Uh.ut :X=-J "j 11
> 0 

:. '1n;nitnllm Ci;L (-11 -i) (1) 

WMn x= J :{'= o 
:. horiZPnltJ.. fo•nl- of infle<iO'l 

J ( 1
1 

q. ~) (1) 

·l) Po;,.IJ 
~"-=o 

of lflf/~)'ion occ.u.r "'hlA 
/~)( a.-he- 'f ... o 

3x~-~-l =o 
(3x-H)(x -J) =o ;x:.-t Of" I (1) 

ti,·'J,) .. -· 

~ 

&v e~\) o n ;;1. S.\1 e;-\io VI 3 

CU) flx) is iot~asin~ w'ne.-e {'<x.)~o I Cl) J't .flx) dx:~.bf';i.t~~,t ~l~,-t~~·~3tj, 
iJt - ~ -<. ~c. < i a.t\d :x.,. 3 (I) ' a 
- .· . ~ 2..:.,$[l·3i:l.~~-.t:Z(.:z·5t~.·.l ... .il·1+.7·"tt2·1)1 

ri) A pQil'\-l cf Jnfk)lior; smce. c nQ.5 iL . . . . J 
· r~~. 3r~ier\.t betw~l'\; .:x..=-:t """'ct ~ -t;. [ 3.q + ~ ( Ja·fs ~ ( .-

.:t=-o·s which a. ... e.. ~t f'oa~.s (fb.)=-o) (•) 
. . J ... . . '::t: -L [ 3 .q .. .15·b J (I' 

iii) fC"i) wi\l b€ t,o~W! down ~h.en Jt • 2.. 

f'<x.) i~ dectt.aS•nCj . ~ "7·'1- o(Nn.."t (. l dp) (i 
· -l.<x<.J. (1) 

.r 

b. ~{x.) ~ Jtj'(x) dx 

3 -\ = X - 4x- :x. +-c. 
5(') = 4-

+= ~~-4"1- r' ... c. 
c..~~ 

9l:x.) = .X. !I_ "":X.- i' _, 1t 

(.. s.l (~' ... ~!I) cllC. .. 

[ 

~ ] 2. : :X.. - I 

3 J.x'" 1 

~ (I-i)- (! -±) 

::! ~ 
,1~ 

::=. 
11 

liLt 

(J) 

Q) 
(I) 

b..i.) iifl'V' ~ u:.vnp\e.t«- -i-N- -h' P 
-~ oo..nc:l So..\lorc;. P"'\d $5o) h. 

Lo~i;:.[.to-t·/·JJII~ X J·:tS tSO l(l~OCI 
IO I( V 

Co~i:. .. 1 a~o-(15 + ~~z.l 
. v 10 J 

(o~~ a <\Oooo t \So 'I 
'1/ 

bai) ollt'o!.t.) .:. ISo- qo ooo : o 
d" .,:z. 

When ., z. .. "oo 
(1 ) 1 "' ... ;~. -t .,.q ~ )c. 1"1. J "' c. 

~"l1.0st) "'l~o ooov-} o.t v= .;t'J--'fqs 
(1> I tJ..,... 1~o ooo > o 

(1) 

a-~+·4'\5 

-·- mi"" (1 

.". Co~-\: :.. 'tOOOO i- \~0 X ;l.'f- .qs 
..t4-·4'\~ 

= $13+~ -47 
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. ~ ~~~F'r·l+ft~'· l>j'til .. ir•·l·ft·)~ 
~ 1(3+0+ ~~ot +lf)f¥ +~)] 
~ 9·2So1tSS 

'-) =-'-~ .. ~- i 
~· ix2.-cl:lt-tl 

2!:: - :1(.'1. 3 - oz. - "X - c2.x. ~ I (1) 

''-· 

'1-c.) f.'ix.-3 ol:x. 
. J ~ 2)C. & - 3 :c.. 

~= ~ .. xz- 3x 
cU.t, "' Ltx- 3 
<ht. 

(J) 

~. lLt:..-3 
J4~~t_~a.. .. s~ a _u,1.~ I 

. .1. 

Q\J<!STion 5 

_.JV., 

. J. 

= ;;l .. u,''· +- ~. -
= ~(axS.- h:.)"i +c. 
... ~ 4ax'- ~"' + '-

(;,-X. e :x}- 'f-:x. + ;t 
0 "' .1(. .1_ 3 X - 't 
o == (.x-~t)(xt-1) 
'X.=-\ x.=4-

Ia.) lJ ... clx. z._ ;;t 

L,) I . " • 1l J.," x. 2. cl.j (I) 

u.) S" 3-~ ~ ( '2!.,.1- ~X.+I) c:A-x. 
-1 .;z. .;z. 

= S"' ~ ~ ~ -3:...1. . '*:(. 
-l 01. ~ 

,=- [ l:t t ·3x1
- :x.l J 't 

't b ~\ 

=(~ ~ \ l- ¥) -.(! + t- ;t) 
: 10~ 

... ll"s" ~ .. 1 olAj 
0 a.. 

.. lt r f .. jJ: 
"' ll_ [(Jt t b)~ o] 
::: IS 1t ..u.na~ 3 

.u..~ -«.«. :t .fi-'i' 
.AJ..1. x.-.:z. 

;lM.otu. ~ I 
l;c: 

r:Lx. • ;l..u., cLc.c.. 

X.= -tc..l-t ;t 

W~r\.. X .: '!, ..U. = I 

(J) 

(1) 

X • \<lit U:t 4-
r'~-(.u.lt'l.) .v...d.JJ.. J ,. 

... ~J~ .(A, 1: 1[~ t2~, 
:::. 1-J ""1 '" l. oW. 

I a 54 

_Q\Jts-hof\ 5 c..o.,nn.u.u:(. 

rQ. z. 
Sc..) " = 1T J o ~- d.x. 

" .. 11 10. ta.~ O.:t. 
. 'I• ll(o.1o.x..~: 
_. V ... 1t ( ~CLi_-oJ-

V • . ~ Tr a. J .u.n.ib ~ 

, &uqs.hoo fo 

\-

(I) 

(I) 

{I) 

o.L) J: fbL)clx =-(bb2).:-: ;tx;t 

. - ... - b .. -- (~) 

ii) SvM 4 ~\~ ~1\d h.t~\\,t = \'2 

a + h ,.a.\:. ... 12. 

h.=- \0- ,at; (1) 

"== ~ ( t;11"~:.+ \) 
3 

"'"" lt-n (lo-;tt;) lt2.tt. ,.,) lt) ,.. 
If=. 'J.n taot1. ... lot. +to Ho -;t~3- 2:~1-2~ 

"6 

v·u (t;-t1+3~-;tt3 .. Jo) (') 
a 

o.~) Th~. f~n~~~n i~ NoT cl\ffe~nk~ble. ~~-V{i&t18- bt. ,._o 
a.+ :X.:>-:;\ Mel X."''t- lb-b+f!-l.iz.:a.o 

(~ W fOit\h Q.f't. NOT inct.c..u:UtA .(; • ... H;, ": Ju, 1-'t-x -.I:." «if 

a+ ~·I., tka. ~~it..,..l::. rs Lot\h,uou~O) J." -I. 
u ~-~--b ::r - J b - v ,.,.~ 

b .A.) lrt ~ A~o c:M\d b~;c,o 
;tb - ;a. 
,;:;-... X: 

~-b:ll. ~ ;t(ht:r.) (1) 

l..-\o :x. ... ,._" ... a~ 

~tx..'! h =--~ 
.1:t.(-l~ \)._:a_ ~h. 

X.. ... ~ (I) 
t-\ 

b .ti.') y .. t1t (~+-)1· (h'11)-f 11' il~ . 
.. in (,H.~(n+-_b:..) - f-nC,t)'/ h.' (I) 

,_, 01 tr-'\1 

=.!.1\" {J.I:.)1.f- h t \ - .L 1r {:t)1..Lh_) 
3 t,~ 1 ~ ~ 

... .l.'Tf (2.)7.(~ ~ ~-1) 
3 --b-1 J 

.. f1tlh \(t.-i)(t.ltttt1 
~ t-4:.-11 

• 4:1IP. Ct 1.+- ~ + ,') r,"' 

-~~' 
-~:, ... -o·~~ or 3·Jo 

~ = 't.u (lb-l'-.(3·10) 
ol-t .3 

= -8f·1 

:. O,J..y <. 0 

c;(x.1.. 

:. " i s a. tr/ ().)(ltrZ "hi 
v = 'f[Sx 3·10~ th 3·10 -;tx3·IO~t 1~ 

~ "'l'i. 2. 


