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S2 Design of Alcohol Hand Rub Container

Construct mathematical model and consider its limitation

Suppose vou need to use a piece of A3 paper (dimension: 42cm * 29.7cm) to draw a net of cylinder as
shown below: (Each of the circle is always touching the lengths(sides of 42cm) of the A3 paper)

(a) In order to contain more hand rub, suggest the radius and height of the container to obtain

_ 42 em (1) greatest volume and (i1) greatest total surface area.
— ~ A (You are using ruler and a pair of compasses to do the measurement and draw the net. When you
( ) are trying with different radii and heights, how do you choose the values to get a more accurate
Iy result?)

h 29.7 em
(b) Is it possible to have the radius as 7 cm? Explain your answer

O
e
-




S2 Design of Alcohol Hand Rub Container

Use an excel formula to find the feasible solution by the “trial and error’” method

A B & D E F G H |

You should nput FORMULA in the YELLOW COLUMN

2ali) 2al(ii)
Radius Height Volume Radius Height Total Surface Area
0.1 29.3 1 0.1 29.3 18
0.2 28.9 4 0.2 289 37
0.3 28.5 8 0.3 28.5 54
0.4 28.1 14 0.4 28.1 72
0.5 27.7 22 0.5 27.7 89
0.6 27.3 31 0.6 27.3 105
0.7 26.9 41 0.7 26.9 121
0.8 26.5 53 0.8 26.5 137
0.9 26.1 66 0.9 26.1 153
1 25.7 81 1 25.7 168
1.1 25.3 96 1.1 25.3 182 . .
1.2 24.9 113 1.2 24.9 197 Students applled the knOWIGdge In
. .

: : : : measurement and error to find the lower
. . . ) and upper limit of the volume and total
Raise reasonable considerations through making sample surface area of the cylinder.

The1 the net and form a cylinder:
(a) For the cylinder you have suggested in part B, find the upper and lower limit of

(1) Volume
O The lower limit: = [4.9-(0.1/2) J [10.1-(0.1/2)]em’ 7 =743cm’(corr. to 3 sig. fig.)

r
e' The upper limit: =[4.9+(0.1/2) P 110.1+(0.1/2)]em® 7 =783 em’(corr. to 3 sig. fig)
h (11) total surface area
(Again, you are using ruler for measurement!) (correct the answers to 3 sig. fig))

The lower limit: =2 7 [5-(0.1/2)][9.7-(0.1/2)]+2 7 [5-(0.1/2) J* =454cm’*(corr. to 3 sig. fig)

Q The upper limit: =2 77 [5+(0.1/2)][9.7+(0.1/2)]+2 7 [5+(0.1/2) }* ~470cm’(corr. to 3 sig. fig.)
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In the learning unit of “Percentage”, the reduction of dependent parent/grandparent allowance in
different scenarios (resided / not resided with you) was included. From the government’s perspective,
students considered that the provision of the allowance was an incentive for citizens to practice filial
piety.

The monthly income of John is $30,000. He is not married and there is no other income or allowance except

the Dependent parents/grandparents aged 60 or over, or aged under 60 but eligible to claim Government's

Disability Allowance.

Annual Income: Casel Case 2 Case 3
Resided with you throughout the year 0 0 2
Not resided with you throughout the year 0 2 0

Total Allowances

Net Chargeable Income

Tax Payable

Tax Payable reduced compared with Case 1

Answer the following questions according to the results in the scenarios above.

1) In which case the tax payable is reduced by larger amount, Case 2 or Case 3? Do you know why?

2) Inyour opinion, why does the government provides allowance for dependent parents or grandparents?

Do you agree with this allowance?
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