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QUESTION 1

a) Differentiate the following:

)
ii)

iii)

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

c) Find:
iy
if)

i

iif)

y=x'+4x>+2

y=

3x

x+2

y=x+1)*

Ix" +3x% dx

[x=5) x+dyax

f

x —3x*

dx
e
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QUESTION 3 Marks

QUESTION 2 Marks a) Find the primitive function of «/;
4
a) Find the exact value of f f(x) dx given 2
0 b) Melanie joined a Superannuation Fund, investing $P at the beginning of every year
Y A 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.
\ /—\ ii) Write an expression for the amount of her investment at the end of the second year.
° : Y 3 yy > X ili)  Write an expression for the amount of her investment at the end of twenty five years
iv) If at the end of twenty five years, she wishes to collect $500,000 calculate the
AT HERR value of $P to the nearest dollar.
b)  Find [(2x-D°dx 2
€) 2 The shaded region OAB
y A \/ =X
) ) is bounded by the parabolas
¢) The sketch shows an arc of the curve y=x"+1. 3 , )
= d y=2- d th
y A y:xl-f-l y=x°and y x* and the
5 “ A B x axis from x=0 to x=+2.
1
; o] A 7x
]
'
] ¥
- : 5
0 2 2 X ' Y =2- xz
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.
f
dy ) ii) Calculate the area of the shaded region OAB (2 dp).
——=3x°-12
A ‘
i)  Find —d-x—i’— 1
i) Find the values of x for which the curve both increases and is concave downwards. 2
iif)  Ifthe curve passes through (1, - 2) find the equation of the curve.
3 4




QUESTION 4 Marks

a)

b)

A function is defined by y=3x?-2x’
i) Find the co-ordinates of any turning points and determine their nature
ii) Given that there is a point of inflexion, find its co-ordinates.
iii)  Sketch the function from x==1 to x=2
Note Your sketeh must be neat

Use a ruler to draw the axes

Label all important points
"Xq) Find the area bounded by the curve y=3x*-2x" and the x axis from x=0 to x=2

y/\

The diagram shows the graph of the gradient function of the curve y= f(x).

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

Test continues over page . .

QUESTION 5

a) A cylindrical container closed at both ends is made from a sheet of thin plastic.

The surface area of the cylinder is 6007 centimetres”.
i) Show that the height 4 of the cylinder is given by the expression:

h =§0—‘Q—~r, where 7 is the radius.
r

if) Find an expression for the volume ¥V in terms of .

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

b i) Differentiate y=x> (1+x)°
&

if) Hence, solve —=0
dx

End of Test
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QUESTION |

QUESTION 2. | QUESTION .3 , SUESTION 4
& . ys P+ 4x’+2 & J(: fo)dy = FxWxi1* d L= x* N | y= 3x? 23&:
= 2+ = J_r_ ey, = -2 = — 6
g;;t 3%+ KX = primiive 33‘,—— +c g_,_ bx - 6x
i y= 3% b (2x=)"d¢ = (2%-)4c = 2x3+c dy = 6-12x
X+ 2 ) 6%2 3 , d~*
Ww=3x v= xt2 = (Q_x—'h‘—l-c _ y -
w=3 v'=} ] I b i A = p(08) i Stat pis: F2 =0
dy . 3(xt2)— 3x (1) . i A, = P(l0g) + P(I08) bx-6x>=0
el (x+2)* & A= sxz-—_[ 2%+l dy ' = p(t os’+ - 08) éx (1-X)=1D0
= 3xy+6-3x = 0 - Tox+x]? i, = p(l 08 + 1 0g% 4 X=0|
[t 2 | r: b .+ 108) | when 320 y=0
= _ 6 i = 10 = ‘33"1'2—0] M, Ay = Px los(!VOS” D du_ . 0
=l __ -3 OB (I ay .
(2+2) =0 - 4 F - 08 =] abx .
— = 5% u* 500 000= Px 08 (I1-08°-D| . . min_at_(0,0)
iy (2x+ D) : ~ / . n- 0% . ‘
53 = /211‘-(\ x2 d  dy= 3x*i2 P = $6333 (nearest | when x=1, y= |
X = glax+ly bt : ====== dbllar) dy 7_3
R Lody = 6x b2
b u—-4x +:c ht* = O 1. x*= g2-%* s max aF (L)
5“ = Jox2+1 Ii_Increasing ¢ gi)o oax? =2 2 : e
x ‘ 3ax%-12>0 x* = | . Inflexion i:'&z =0
when =1 m, =.1x1?+( 3(x+2)(x-2)>0 . X = 1 (st quadrant) : 6-12x=0
g ‘ - -
4 = |13 X<-2, x>2 y = |* 2x = 6
. = = b A 3‘_‘ .
i Jf x*+ 3x?dx __Concave down ¢ dJ*;&O S BOLD .. inflexien at (% ,.%F)
= o+ ad+c bx <0 , 3 g
S x<0 . i A= [ x4 [ 2- o dx | i r >
JU R ' . \
i [ (o= 8)(xt+4) dx -._both .increasing and ancawe , =,E_1;7|+ [2x-2* ™ \
= [ x*x-20 o down < -2 3Jo L 3 \
=" 2-x-j0x +c : I . | =[13- 207- 3 \
3 2 i, y= ((3x2- 12 dx " L3 .3/ . \
S 2 - (2xi— 13\] =N
] o= 3T e g = - 12x+c ‘ 371 ol —t < PR 1 >
x* when o =1, y=-2 = 5+ [2/2-203 - (2-}) o 1) 32 ’
= [ o-3x* dx =2= 13- 2.l tc - 8 77 \
= x* 4c c =9 A = 055 (2 ap) \
= 24 .
.g:- x3_12x+ 9
=4 _f-.




3
v A= (" 3y s axddx + w4V = 3p07 - 30’
Jo . ar
!Jrs 3¢ = 2% dx | d&v = -éur
3, b dr2
=[x o1 (e 21 max v o gV =0
L 2z do |[* z I3 Ar
={{c_i_\y3— L3355 = 0] 3001 - 31’ = 0
z 5 2‘4_ J 3w (100 - r*) =0
+ [[2°-2 7 [ra3\3_ 1 /3% ) v =10 only [r>D)
Loz N2 22a) -7
= 27 + ,"31! when _r= 2y
s | 3 iz
cA = | ur (1 6875) ._mox_V when r=10
' height = 300 — I
b f'xY=0 at x=1 and 5 10
18 s+a+'\omg poirks _on -FC;() h_ = 20em
when x< |, £(%) >0
e, increasing B i. y= aca(l-l-x)?’
when [<x<5, £(x)<D :
& decreasing = ye (142
when Y5, f£Yx) >0 w'=3x2" y'= 3(ka)?
€ Increasig ,
. dy = 3> (1430 31424
' min__When =5 aL = 3x® (14 (150 + 2]
= 3x? (1+2)* (1+2%)
B 0= 3¢*(1+)* (1+ 2x)
QUE STION 5
. . L X‘=O:—I;—J—2—
&) . SA = our*+ zurh
600w = 2mr*+ 2wrh
300 = r*+ rh
rh = 300-r*
h = 300-r*
r
h=_300 - r
r
i V= mr*h
= > (300 -r)
\r ?
S, V= 300mr — mre




