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This EPW (Extended Piece of Work) comprises two parts:

Part Ais to be answered athome and is due on Friday 27" March 2009

Part B is to be answered in class under test conditions on Friday 27" March 2009. You will not be aIIowed
- the take home part in the test, it must be handed in.before you start. Calculators are allowed. ' ‘

PARTA
| USA Post Office - Package Restriction -
The United States Post Office will not accept a package which has a combined Iength and |

girth (perimeter of the cross-section perpendicular to the length) in excess of 84 inches.
[ThroUghout this EPW we will consider the postage of packages in the USA and so will work in inch units.]

‘Task1.,.,

We wish.to determine the dimensions of the cylindri_cal tube of the largest volume that.can be posted.

Consider a cylinder of ‘

- radius r and length /. A | - | ll

(a) . Write, interms of rand |/,
(i) an expression for the girth
Gt = 217"

(ii) an expression for the cross sectional area of the cylinder

A- ﬂ’-rl

(iii)  an equation to represent the maximum length and glrth allowed by. the USA
Post Office.

29Yr +L=%k
(iv)  rearrange this equation to make / the subject

L= 8‘-\" Qﬂ“ﬁ
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(b)  Hence determlne the equation of the volume of the cylinder V(r}, expressed in terms.of r

alone. Leave any brackets in your expression, do not expand.

\/: er'~L
V- T (BLL 21vr)

(c).  Useyour graphical calculator to determlne the dlmen5|ons of the cylinder of largest volume -
that can be posted. :

Let V(r) be y and r be x and plot the graph usmg aview wmdow of -30<x <30 and
-2000 < y < 7500 initially.

Make a sketch of it in the space below clearly showing the coordinates of any intercepts -
* and turning points. :

! (gm,‘ b48T ..5@

o Yayata)
=Z000

- Could you modify the viewing window further to help you solve this problem?

\465 of\l\y need poé\hve values So
Oaarge t:OO Loy & 30 and Ly & <70©o

vF-.ormaX|.mum volume r= 8- ql (Qd Qg 02 (Zd P)

(d) - Explain how you used your caIcuIator to solve this p'roblem. Clearly state the steps involved
_in reachlng the solutlon (in each case). S . : ) ‘

The maximum  volume Gocurs ab e »rwmjj..
pomf of the Curve in quadrant 1. »

There Poﬂe UStr\g G 5clve and Jd/\QV\ rV\ax.
wWe ger an v value of €41 |
5ub5hmm 44/\\3 mto | = 8¢ - Z/Pr t+o
P[v'\d L.
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' TaskZ

We wish-to send the largest possible box of Toblerone chocolate to a friend via the USA Post Office. We'

have influence at Toblerone and have been asked to provide the measurements for the SOIId block- that

_contains the most chocolate.

A
\ 4

(a) Show that the area (A) of the cross-section of the equilateral trlangular prlsm of edge X

unlts is given by the formula -—3x2 inch?.

o

d-

he= ac” (ﬁc o n= rac B el

h =" SC
T pelzxexX
(b)  Determine the formula tor the volume (V) in terms of x alone. Leave any brackets in your'

-expression, do not expand.

\/ Ax L L+3:r, %L\_ >L-%u A

\/ J"x (m 3m)
T

(c) Use your graphical calculator to determine the dimensions of the Toblerone of Iarge,st"
volume that can be posted. :

\80(;1.('201.5); .94 (Ze\p)
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Task3 |
The Toblerone Company chooses to manufacture special Easter boxes of its chocolates. The specnal boxes
- each contain 6 Toblerone boxes packaged together to form a regular hexagonal prism. . - ,

Label the cross-section edges each x units and the length / units.
Wfife down a formu_la for the ;rossasectidnal area of the héxagdnal'box.
(b) - State the formula for the volume function, V(x)
V= Axl L=34—-bx
V= bx3oc” (Bu-bx)

Hence determine the dimensions of the largest box that can be posted.

(a)

)
2 -9-33 (2d:p)
L= 2802 (29p)






