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QUESTION 1

a) Differentiate the following:

i) y=x"+4x*+2
.. 3x
i) y_x+2

iii) y=Qx+1)?*

b) Find the gradient of the tangerit to the curve y=4x* +x atthe point (1, 5)

c) Find:
i) [t +3x7 e

if) f(x—S) (x+4) dx

Marks




QUESTION 3 Marks

QUESTION 2 Marks a)  Find the primitive function of ¥x
4
a) Find the exact value of J. f(x) dx given 2
o : b) Melanie joined a Superannuation Fund, investing $P at the beginning of every year
Y £ at 8% p.a. compound interest (compounded yearly).
! i) Write an expression for the amount of her investment at the end of the first year.
/—\ i) Write an expression for the amount of her investment at the end of the second year.
° n TR s > X iiiy ~ Write an expression for the amount of her investrent at the end of twenty five years
\l iv) If at the end of twenty five years, she wishes to collect $500,000 calculate the
“hpertot value of $P to the nearest dollar.
b)  Find [2x-1)’dx 2
c) 2 The shaded region OAB
y A y=x
2 is bounded by the parabolas
c) The sketch shows an arc of the curve y=x*+1. 3 ) )
: =x* and y=2-x" and the
ys y y= 5 4l y y
B x axis from x=0 to x=+/2.
ol - "A\ 7 X
]
0 2 . ?X . Y: 2- xl
Calculate the shaded area.
i) B is the point of intersection of the two parabolas in the first quadrant.
d)  The gradient of a curve is given by Find the co-ordinates of B.
i
dy 312 ii) Calculate the area of the shaded region OAB ( 2 dp).
=3 -
e
L d? ‘
i)  Find dx;" 1
i) Find the values of x for which the cuirve both increases and is concave downwards. 2
ity  Ifthe curve passes through (1, - 2) find the equation of the curve.
3 4




QUESTION 4 Marks QUESTION 5 Marks

a) A function is defined by y=3x*-2x° a) A cylindrical container closed at both ends is made from a sheet of thin plastic.

i) Find the co-ordinates of any turning points and determine their nature 3 The surface area of the cylinder is 6007 centimetres®.

ii) Given that there is a point of inflexion, find its co-ordinates.
Sketch the function from x=-1 to x=2 2 i) Show that the height 4 of the cylinder is given by the expression: 2

Note Your sketch must be neat

Use a ruler to draw the axes h=§@—r, where r is the radius.
Label all important points g
fiy)  Find the area bounded by the curve y=3x2-2x> and the x axis from x=0 to x=2 4
if) Find an expression for the volume V in terms of . 1
b) 2 .
3

iii)  Find the height of the container if the volume is to be a maximum.

v b D Differentiate y=x’ (1+x)’ 2
= fllx ii Hence, solve -d—y=0 2
The diagram shows the graph of the gradient function of the curve y= f(x).
End of Test

For what value of x does f(x) have a local minimum?

Test continues over page . .




H>C AdseddmenNT TASK 2 — mARSCH auvuy
QUESTION | QUESTION_ 2
a i y= £+ 43+ 2 d) f+ ) dy = "ix'ﬂ'xl:'
% = 3x%*+ gx Jo = T
5 = _
. |4 )
iy=_8x B [ (2= dx = (23-N'se
6%2
Ww=3x y= xt2 = (2_1—’1‘)‘+ fol
W=3  y's| 2.
dy . 3(x+2)- 3x (1) -
el (z42)* ) A= 5x2-~ Jf 2*+1 dx
> 3x+6-3x = 10— T +x]?
{x+2)‘ , rl;_“s Jz;
= b 0—-1%5£+2-0
(x+2) = 0 - Zé‘ -
= SJa' u?
il y= (2x+ D) :
= 4rzx+:\ x2 d _dy = 3x* 2
L = glax+y d
"3'_""— ody = 6x
B y= 4x +x o> )
gg = px?+ | li. Increacing : g—g%>0
x 3x%-1250
when x=| mﬁ.@e.,;"‘"ﬁ"‘z"”’ 3(x+2)(x-2)20
‘ = I3 XS=2, x>2
Q) i foc . ax® dx ncave down * ﬁ&z&o
= x + o3 +e bx <O
S x <0

i [ (o= 8)(x+4) dx

. both increasing and encawe

r 2
= X~ =20 dx

down ~<-2

=~ x*-x% s0x +c

3 2.

iy - 2__
. .y Jf 3x- 12 dx
— 3 +
i J ac——z3:x dx y = - 2x+tc
L . whgn oc—l Yy=-2
= [ - ax? dx 2= 13-2,| tc
= _a_L_f‘.- Bt c =9
2 .
3
.y ~ 12+ 9
=

| QUESTION 3 QUESTION 4
d V= x* a2 B Y= 32 2x°
primifive = *L* Le dus 6y - 6x?
2 dax
= _9___':(%+C dy = 6-12x
3 dot
i A= P(L08) i Stat pis: 92 =0
i A, = P(1-0g) + p(l-08) bx-6x>=0
= P(10B2+ [-08) ex (1-X)=D
i = P(1-08%+ I-0g™ ¢ X=0 |
.+ 1-08) When x=0 y=0
. 28 J g
M. Ay = Px {08(__!_5)8 - &y 0
I-08 —] - cbe®:
500 000= Px I-08 (I 08>-1) v min_af (0,0)
. 0'08 .
= $6333 (pearest when x=1, y= |
=—====dollar) o
43¢0
g 2 a2 . ar (1 ,)
O 1. A = Q- S max ,
2%% = 2 N
x> = | i, Inflexion? %32 =0
X =t (st quadeant) - 6-12x=0
y = |* 2% = 6
o) Sl ‘z"
B8(1LD © inflexion at (4 &)
] ‘——l_—’_
3 4s _—
i A= [ o dx + 2~ x*dx | il t 2
(%4} I \
=23+ [2x-x* T \
L3Je E 3 \
=[13- 0]+ [r202- 3% \
L3 4L 37) \
~ (2x1— 13\] VIF oA
) 3 /J dl i i ] S
= Ji;‘" 2\’3-—2\’3 ""(2""'%’ > 1 ‘L L ‘
A = _0-55 (2 dp \
_.1’..




3
v A=Y 3y axddy 4 m. AV = 3p01 - 30’
Jo . , ar
!r3 32~ 2434y ] dv = -énr
Jii . dr2
= [x°- ___4' z e ] Max ¥ : dV =0
L 2 Jdo 2z 43 dar
=733 | <23 = 0] 300 - 3mr?= 0
u 2 2-3 l-q- J T (loo - rl> ZO
+ [[2°-277_[ra\3_ 1 /3% : v =10 only [r>D)
L =z ] 27 213 - .
= 27 + |-2a7] when r=10, d* . p
32 [ 3] iy~
SA = g P (1 6875) .._max V when r=10
height = 300 — |0
b f'N=0 at x=1and 5 10
e s%omrg poirds on -Fbc) h = 20 cm
when x< 1, fi(%) >0
e _increasing pi y-= o2 (1)
when [1<x<95, f(x)<D . 5
e decreasiag w= o2 y= (142
when XY 5, f£Yx) 2D w'= 322 y'= 3(Hx)?
e hereasing . ,
. dy = 3 (1407 33 (1420)
__min_when _x=_5 aL = 3c* (140 [ (1) + x]

3x* ((+20)* (1+2%)

B 0= 3>(1+20* (14 2x)
QUESTION 5
A ‘o A=0,-1,F
@) i SA = aur’+ zurh '
600w = 27r*+ amrh
300 = r*+ rh
rh__= 3p00-r*
h = 300-r®
==
h=_ 300 - r
r
i, V= mr*h
= r* (300 -r)
Cr ?

\4

300 — T




