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General Instructions Total marks (60)
(\ e Attempt Questions 1-6.

e Working Time — 70 minutes.

e Write using a blue or black pen. e All questions are of equal value.

e Approved calculators may be used. o Mark values are shown with the

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

e All necessary working should be shown for
every question.

e Begin each question on a new page.
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Question 1 (10 marks) Marks

3
a) Find the primitive function of \/_ 1
x
: s 4 3 2
b) Consider the curve y =x" — 3 xT=2x" +4x+3
1) Obtain y' and y" for this function 2
(i1) Find the stationary points. 2
(iif)  Determine the nature of each of the stationary points. 2
(iv)  Find the x coordinates of the two points of inflexion. 1
v) Sketch the curve for the domain 2
Question 2 (10 marks) Begin a SEPARATE sheet of paper
a) The graph of y = f'(x)isshown.  The zeros of f(x) are x =-2, 0.5, and 3
C has x coordinate -1 and B has x coordinate 2
@) For what values of x is f(x) increasing? 1
(ii) C is 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. 2
(iii)  For what values of x is f(x) concave down? 1
i 2 1
c) gx)=3x"-4+— 3
x

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

2
d) Evaluate J(xz + —%)dx 3



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.

X 1.0 15 2.0 255 3.0 35 40
fo | 23 2.5 31 2.7 24 2.1 1.6

Use the Trapezoidal rule to find the approximate value of f: 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 1200 km. They are each paid $25 per hour for the time spent at sea.
2

v
The launch uses fuel at arate R =20+ m litres per hour. Diesel costs $1.25 per L

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

(1) Show that, to bring the launch back from Gilligans Island,

000 +150v.
v

the total cost to the owners is

(ii) 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

4
j J144-9¢
4

0

b) Consider the functions y =3 —ch— and y= %xz -2x+1

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

(i1) Find the area between the curves.

c) Using the substitution % = 2x* —3x, or otherwise, find J‘M
V2x? -3x



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

a) The diagram shows the region bounded by the curve y = 2x2 — 2, the line

y =6 and the x and y axes.

14
4

N x

4

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

18
X
b) Evaluate L -2 dx using a suitable substitution.

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

Question 6 (10 marks) Begin a SEPARATE sheet of paper

-
=y

Marks



b)

The graph of the function fconsists 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 J.f(x)dx

0

(ii) For what values of x satisfying 0 < x < 8 is the function f NOT differentiable

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

AB = 2t metres
BC = h metres

EC = 2 metres

1) Ifx is the height of the removed section of the original cone,

show using similar triangles that x = —h—l
t’ —_

ii) Show that the volume of the truncated cone is given by
14 =(@j(t2 +t+1)
3

ii1) If the upper radius plus the lower radius plus the height of the
truncated cone must total 12 metres, calculate the maximum volume
of the hopper.

END OF EXAMINATION
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STANDARD INTEGRALS
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secyry tmaxdy = —‘;‘secm’, a#l

=sin ax=ll, —a<x<a
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NOTE : lnx=log,x, x>0
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Question 4

-3 ;%[ﬂo)f{l"hi lx{)(a) + 4((11)4)(’(3)2)

+ 4[3404 Bl +4,(1iz.s_' +J_Z.__§)] 1 g s #x-3 W
3 4 4 4+ dx :
= 9-250755S S -
4x-3 = j\g_ :fii:"dw
" VA% =3a B .
v) =3-3 ' o
gs at-dx+ = J.w# re
e y . 2.2(3:?-31)-&-)-6
3-T=2F-axs (D) = AxP-3x e
b-x= x*-fx+2 '
O 2 x*34-% Qveshons
0 = (x-4)as) la) Jd=3x.-2.
A==\ x=4 0) V= nf x d‘j )
4 4 6
A -z~ (- ~m| T ys2
) j_‘ '1.5 (z‘g{ Rx-n) dx 1 31_ dy |
=j‘* 3+ 3x -2t “da = T %—.fj} )
- EFY
*TI{3e +6 }
=[g1*'§_11_£3]‘* @e o)
LA = 1§ anits® )

4x-3 da

2:«. -3

%e) j

e Axt- 3¢

3 x-a

Lt wsVyx-T

s -2

Aol =1
Asc

e * w du

x>t
when N =12
A=Y

- ‘-LI ‘4& t?.\ 2 dar

- -

w=1
u=4

3
1[—“—"’5.-} 'Zu.]:r

21.{ 4ty 2 ol
)

- 54

Question 5 conhaued,

i) Svm vodil w\d hecaht =12
5¢0) v=ﬂf: Sldx () ) 3+h:q'ah E
A h=10- ae ()
Ve “fb fax da L velgh (E2rts))
v=f &qx’j: ) _ 3
) __!ul,an[aa’._—.o__]__. V= kg (10-2b) ($%5¢ +1) 0)
V= 2ma} wnits? 0y > A
o V2 hn (l0t*+ 10k 410 +10 - 243- 24326
,Qvgghog b ® ‘
ai) ¥ eo0 olx =<(3x x2) - 2 ol V- kg (s’ s6-2t3410) ()
. 2-b )]

aw) The ?und\on is Nov d\@feunha'alz

ot x=2 gnd =4

A8 o

lbt +§-6t*=0
(he end points are NOT Incloded | b =16t JILE by
af A=k, the grodient 15 (onhnvows)(i) dx-b
t= -1t Jheg
ki) In b ASOOmd BECO B
ak . 2 t= -0'43 or 3.0
h-tl x
SH-,:&. l(hﬂc) ) a*y - ‘f‘_[[ (16‘11(3 /0)
Qkse > ah+aAn adt
b= = 2, =-868%-1
dx QL: )-=ah
X = _h | -4 <o
-1 dx

b 42) V= Em (20 (mad -3 w2’
?ﬂ(lh)‘( h+_h. ln&)‘&b%

TQW hf l1r(:) %_)

= i-Trm ('f:ﬁ &3-))
=g‘ﬂ(z\T‘)(£-ﬂ(£’+{:+ﬂ
=4mh ({24 449)

SV is a moximvm
V= ‘.%Tl[h 340*+§x 340 '2)‘3-]03-}]0‘]

= A1%-2

N\



