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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

As candidates have access to web tasks, skills based questions (including proofs and question 7) should be altered or replaced by questions of a similar level of difficulty.  For other questions the values (eg heights and time in question 2) should be changed.

The schedule for this task must be adapted by the provider to give examples of the evidence that is expected from students.

Context/setting:

The following practical activity should take place before the rest of the assessment. The data collected in the practical part will be used in question two of the assessment but the students should not know the purpose of this information until they begin the assessment.


Practical Activity:  Students work in pairs to each find their: 

(a)
lung capacity [total possible amount of air in one breath]

(b)
breathing rate after vigorous exertion.

(a)
Lung Capacity:

One method of finding the maximum capacity of one breath would be to work in pairs with the students in turn using a straw under an inverted measuring cylinder filled with water to measure the maximum amount of air that can be expelled.
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(b)
Breathing rate after vigorous exertion:

Students enter into some vigorous exercise e.g. run 200 m at top speed. Immediately afterwards the non-exercising partner measures the breathing rate.

Conditions:

This is an individual classroom activity using the data collected by pairs or small groups of students from practical work as described above.

The written assessment should be completed within one period.

Resource requirements:
Straws and measuring cylinder(s).

Students will need a Level 3 Calculus formulae booklet for the written assessment.

2009

Internal Assessment Resource

Subject Reference: Calculus 3.3
Internal assessment resource reference number Calculus/3/3_A4
Breathing
Supports internal assessment for 

Achievement standard 90637 v2

Solve problems and equations involving trigonometric functions
Credits: 4

Student Instructions Sheet

The following practical activity should take place before the assessment. 

The data collected in the practical part will be used in the assessment.

Practical Activity:  You work in pairs to each find your: 

(a)
lung capacity [total possible amount of air in one breath]

(b)
breathing rate after vigorous exertion

and complete the table at the end of this section.

(a)
Lung Capacity:

Your teacher will suggest a method of finding the maximum possible amount of air in one breath.







(b)
Breathing rate after vigorous exertion:

Students enter into some vigorous exercise e.g. run 200 m at top speed. Immediately afterwards the non-exercising partner measures the breathing rate.

Complete the table and hand it in to your teacher:

NAME:

	Maximum possible capacity of one breath
	= volume of air expelled

= …………………..     cm
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                   [= A]

	After vigorous exertion

               
	Time for 10 complete breaths =………… sec     [= B]


1. Solve each of the following equations

(a)
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(b)   
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(c) 
[image: image7.wmf]6

.

1

)

30

(

4

sin

2

=

-

o

x


for 
[image: image8.wmf]0360

x

££

oo


2. A tourist boat looking for dolphins in Sandfly Sound ran aground on a reef at midday.

On that day the height of the sea level above the reef could be modelled by
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where 
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 is the time in hours after midday, and 
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 is the height of the water, in metres above the reef.

(a) What is the difference in height between low and high tide?

(b) What is the height of the water on the reef at 2:30 p.m. that day?

(c) What time elapses between low tide and high tide that day?

(d) The boat can be refloated when the depth of the water is 2.7 m.


At what time, to the nearest minute, can refloating begin?

3. This question uses the information that you collected about your lung capacity and breathing rate in your experiment.

When fully exhaled the lungs still hold approximately 300 cm
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 of air.

ie   assume minimum lung capacity is 300 cm
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Total lung capacity = 300 + A  = ………..… cm
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Time for one breath:

    

10 breaths take B seconds  

ie 10 breaths take ……… seconds  



so period (time for one breath) is …..…seconds 

(a)
Determine the trigonometric equation that models the volume of air in your lungs, V cm3, at time t seconds immediately following vigorous exertion..
(b) (i)
What is the total volume of air in your lungs half way through one breathing cycle?

     (ii)
Give one time at which your lungs contain this amount of air.

(c)
What is the total volume of air in your lungs 30 seconds after vigorous exercise? 
4. Prove that
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5.
Find the general solution, in radians, for 
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6. A research scientist working on the generation of power by use of waves in water found that the type of wave motion shown in the graph below was more useful than a standard wave of constant amplitude.

The equation of this wave is 
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where 
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is the height above mean sea level and 
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 is the time in seconds.

Find the times at which the height of the wave is zero metres in the first six seconds.
7.
Sarah presented a solution to the problem 

“Find the general solution to   
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Find the flaw(s), if any, in her reasoning, and correct the flaw(s) with a full explanation.

8.
Prove that    
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Assessment schedule: Maths-Calc/3/3_A4 - Breathing
This assessment schedule must be adapted by the provider to give examples of the evidence that is expected from students.
	
	Criteria
	Ref
	Evidence
	Judgement
	Sufficiency

	Achievement
	Solve straightforward problems with models involving trigonometric functions.
	2a

2b

2c

1a

1b

1c


	Correct solution.

Correct solution.

Correct solution.

Correct solutions.

Correct solutions.

Correct solutions.
	Accept any appropriate rounding.

Both solutions.

4 out of 6 solutions.

6 out of 8 solutions.
	Achievement

Any two of 2a, 2b, 2c correct

Replacement evidence could come from 3b(i), 3b(ii), 3c 
AND

Any two of 1a, 1b, 1c correct

Replacement evidence could come from 2d, 5, 6, 7

	
	Solve straightforward trigonometric equations.
	
	
	
	

	Achievement with Merit
	Model situations using trigonometric functions and solve trigonometric problems. 

Use trigonometric manipulation.


	3 a

b (i)

  (ii)

c

2d

4

5


	Correct equation.

Consistent with (a).

Consistent with (a).

Correct solution.

Correct solution.
Correct proof.

Correct solution.

	Consistent with the measured values.


	Achievement plus 3a correct [any rounding]

AND

Any two correct from 3b(i), 3b(ii), 3c 

AND

Any two correct from 2d, 4, and 5

Replacement Evidence for 4 could come from 8.

Replacement evidence for 2d and 5 could come from 6, 7.

	Achievement with Excellence
	Apply knowledge of trigonometric relationships to solve more complex problem(s).
	6

7

8
	Correct solution.

Error recognised and answer corrected.

Proof completed.
	Q 6 must have at least six values correct.


	Merit plus two out of 6, 7, 8 correct.
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