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. All 3 duestions are to be aﬁeniptf:d:
o All3 questions are of equal value,

All questions are to be answered on separate pages and will be collected separa’cely at the
conclusxon of this exam,.

Pen should be used and all necessary working shoﬂd be shown for every question. -

Fullmarks may not be awarded for carcless or badly arranged work.
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Wiite your name at the top of this question paper and each.of the 3 sections to be handed in.

QUESTION 1 (Start a new page)
(2) Differentiate 4"
(b) Determine J & dx
© o
() Sketchthecurve y = e ™. On your sketch shade the region bound by the
curve, the x-axis, the line x =0, and the line x = 1.

(i) Find the volume of the solid of revolution when the region in (i) is rotated
about the x-axis.

A
2+e

_ rﬂ&iﬁis a constant.
6] b x = 0, g(x) hasavalneof 3 x 10’ , Determine the value of 4.

—x?

(d) The function g (%) is defined over the domain x>0 as g(*) =

(i)

t is the value of g (x¥) when x= 17 Express your answer o the nearest
mteger. .

(i) ’thn x is very large what would you expect a closs approximation to the
! value of g(x) to be? Justxfy YOUT answer.

(iy)/ Find an expression for g'(x) .
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QUESTION 2 (Start a new page)
(a) Solve the equation 2logs3 = logs x — logs 6.

(b)  Consider the function f{x) =x— 3log,x , where 1£x<7.

@@  There is one turning point for (x). Find its coordinates and determine
whether it is 2 maximum or minimum torning point.

(i) What is the maximum value of the function f(x), where 1<x<7.

©

The diagram shows the graphs of y = -i— and y=35—x. The graphs intersect at the

points 4 and B.as shown.

) Determine the coordinates of 4 and B.

(if) Calculate the area of the shaded region between y =% and y=5-=x.
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QUESTION 3 (Start a new pagé)

(a) Differentiate 9—0? @
(b) Solvethe equation 2cosx = J’o’_ where 0<x<2x. @
(© :
(i) Graph y=cosx, for 0 <x <27 @
(ii) On your diagram shade the regicns bounded by the curve y = cos x, the 3

x-axis, and the lines x=0 and x=2x.

Calcnlate the total area of these regions.

@

" FIGURENOT
TO SCALE

The shape shown above is made up of the semi-circle ADC with centre O and radius % ’

together with the sector 4BC of radiué r, certre 4 and angle & radians.

(i)  What is the perimeter ABCD of the shape in terms of 7and 879 @
(i) » If the area of ABCD is 1 square unit show the angle & is«given by ‘ 3)
0= 2_Z
= .
2 4

Henoce show the perimeter, P, is given by P = % + r(l + %’j .

EN]) OF EXAMINATION PAPER
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(B Sy GY : T RA K QUESTION 2 © o y=4 o
Ww‘\\\\\W - BRIGIDINE COLLEGE RANDWICK . @ 2log, 3= logsx—logs A ( 7
‘ HSC Mathematics Assessment Task log, 3% = IOgs(ij . . ¢
& ave o June, 2008 6 : Sub for yfiom @ info @
& . > a . .
_ 3 =%: sox=d
. X
SUGGESTED SOLUTTONS T . o,
z= 9 Sx~x" =4
2
. S o t ¢ — Sy 4=
QUESTION 1 @ O g(0)=3x10 x =54 X -5x+4=0
d4e™ = oad 2x . S, S 3% 10° b W= x¥-3log,x , where 12x<7 G ;1)(";‘"220
Ol i : P o
. 6] S =1-3+x );f‘l((;r:lv;l
=8¢ A_3.10° For a furning point . A s (1,
373X . i) =0 Bis(4,1)
(b fﬁ*d»:%e“»yc A=9x10" 1-34x=0 (i) \
' @) From (i) . ¥-3=0 Shaded Arca = f (5 —x ~%)dx
(<) g(x)='9x 10' ' x=3 ‘ !
2" . -V 2 1
=403 (52 tigs
9x10° % 5 ),
() =—"—% 2
2+e =3x 4
R : . . =[5><4~——~—‘410g;4 .
= 380 087 (to nearest integer ) '3 =% > 0 =» Min fuming point 2 .
(iii) Asxbecomes very large, & bei:(_)_l:lws very £(3)=3-3l0g, 3 _[5 %1 —£~1110g; lil
small (negligibly small) and 2 + e ’ =3(1-log 3 - -
approaches 2. - - =7l _ ; o2
pl?;o “l;cs(? ey =2 . ] The tarning point is (3, 3(1 —~log. 3) ) and is a . (75 Hlog. 4) it
PR mininm ’
) UESTION 3
. 9% 10° (@  For fix) =x~3log.x, where 1<x<7 QUESTION
and Tim g(x) = lim <=5s% .
¥ ¥ -r @ ¥ g . s . - (a)
~ € v There is only one turning point, a minimum cowr) »
_9x10° - at x=3; : ) (][T) d[ﬂ v — !
= L ¢ ‘ B
2 o )= 3, which is positive for all xinthe | & x v
5 } . - k -
=45 x 10" or 450 000 L (—sinx) x x~ 1 x cosx _ oo
* o domain 1 £x €7 = f(x) is-concave up ~ {=sing) -1 x com W=CosE w'= —siny
(iv) 5 : across the domain,
9x 10 Y ' - [
= ) ==X p'=1
st = 2210, o .
—x -l \ -
=9x10° (24 ¢7) . X \
T Y T T . L)
; . = S TS 7%
g0 =9x10° [(-)2+e ™) *’"']x&:{;i:l v ¢ 2608 5= 3 DSy
] i .
o
. : =9 x10° [(-DE+e™) 42] - e 2‘]1&112 tf;c 111la>c()ilmum \7/aluc of f(xy must ocenr for cosx = —-23—- xinlstordth qun(lran{‘s
.2 ) R . er x= | or a=7,
=—Z[e ~1 - 3 Xy =N
(" ~1] 9x10° (2 +e™) e . : , As Cm(zév_)__slg_
v 5
=Z[) g - 2x 10
2 ' fte™) yml (Zn_zz) !
. ) 6’ 6
o] F(1)=1-3log, | =1 :
Lo F(y=7-30g7 w12 > f(l) fe. 5=%, L
N i . - =71-3log7 wl2 > © ' 73 ) .
The voluln.le of l;m solid of revolution is . The maximum value.of £ (x) in the domain ' N
—275[1—77 unit’; 1€x£7is f(7)ie. 7~3log, 7 w12
e ) .
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Shaded Area
3x
= . 2
2
= J cosx dx + J cosx dx
0 x
3
r 2n
R (11) + cosx dx
/3
2

2z
+ { SinxJ N
. 5

—win T ot \ 3T W
=gm-==sm 0+ | sin=<"—sin—
2 2 2

3n

+ sin27t—sin—,)—-

=1+0+-1-1+0--1
= 4 ynits” '
(i)  Permeter = AB -+ Arc BC + Arc CD4

=r+r6+§x7c

;Af%ﬁ+e+§)

(1)

Area ABCD =1 unit®
Also Area = Sector ABC + Semicircle ACD

2
b e
~1.2.172
—§r ‘-g'rTC
g B S
7(5+3)
So .
r_z +T=
>(e+5)-
L2
54 ;72
-2
| o=273
Consequently

= +p+EZ
Pr(l sz

‘ K Blomals anpuer to question
T G
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