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

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

Context/setting:

The assessment contains skills questions and problems relating to tide levels, drug concentrations and heights of buildings.

Conditions:

This assessment is a class closed book test, needing about 45 minutes.

Students will require access to the Level 3 Calculus formula sheet.

Resource requirements:
Access to a computer or graphics calculators is acceptable.

Amendments to the task.

Any of the questions can be replaced by questions of a similar level of difficulty that assess the specified criteria.

In particular, experiments can be performed and learners use their own data for establishing of a model.  The use of a data logger is helpful in generating the data.

Appropriate experiments could include the use of a spring, pendulum or exploration of wave motion.  Bio-rhythms also provide appropriate examples for exploration.
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Student Instructions Sheet
1. Solve each of the following equations for 
[image: image2.wmf]p

2

0

£

£

x


(a)

[image: image3.wmf]5

2

sin

10

=

x


(b)

[image: image4.wmf]1

2

3

cos

4

=

x


(c)

[image: image5.wmf]6

)

1

(

2

tan

3

=

+

x


[image: image1.png]National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA



2
Sue has been taking some medication. 

She visits the doctor who prescribes her more medication.

She takes the first dose two hours after her visit.

A model has been given for the concentration C units of the drug in her bloodstream at time t hours after Sue visits the doctor.

The model is

C(t) =2 - 2 cos (
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where 2 < t < 5

(a)
What is the maximum concentration of the drug in her bloodstream?

(b)
What is the concentration of the drug in her bloodstream after the 5 hours?

(c)
How long does it take for the concentration of the drug in her blood stream to fall to half of its maximum concentration?

(d)
To be effective in controlling the symptoms for which it is prescribed, the concentration of the drug in the bloodstream must be kept at a level of at least 1.8 units.  Sue took a second dose 4 hours and 20 minutes after taking the first.  Was this soon enough?

3.     At Pipi Bay pipis lie just beneath the surface of the sand. 

At the end of the Pipi Bay wharf, the height of the tide above the sea bed can be modelled by a trigonometric function.

The maximum depth of water above the sea bed is 3.5 m and the minimum depth is 
1.1 m.

High tide is 6.25 hours after low tide.  Low tide today is at 6:15 am.

(a)
Obtain the equation of the model for the depth of the water at the end of the wharf where d metres is the depth of the water at time t hours after midnight.

(b)
Use your model to find the depth of the water at mid-day.

(c)
Pipis can be gathered when the tide is less than 1.5 m deep at the end of the wharf.  What is the earliest time of the day that the pipis could be gathered?

4
Find the general solution of the equation 
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5
Prove each of the following identities.

(a)
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6
There is a reef at the mouth of a river.

A light house is built on the reef the surface of which is at approximately the same height as the river bank.

Search and Rescue needs to know the height of the light house.

The only equipment available is a compass, theodolite or clinometer and a tape measure.

The light house cannot be reached directly from the river bank.

Indicate measurements that could to be taken, and derive a formula for the height of the light house in terms of these measurements.  Clearly identify the meaning of all symbols that you use.

The river bank can be assumed to be horizontal.

Assessment schedule: Maths-Calc/3/3 – “The River Mouth”

[This assessment schedule must be adapted by the provider to give examples of the evidence that is expected from students.]

	
	Achievement criteria
	Ref
	Evidence
	Judgement
	Sufficiency

	Achievement
	Solve straightforward problems with models involving trigonometric functions. 

Solve straightforward trigonometric equations.
	2a

2b

2c

1a 

1b 

1c
	Correct solution. 

Correct solution. 

Correct solution.

Correct solutions.

Correct solution.

Correct solution.
	Units not required in this task.

Any rounding allowable anywhere in this task.

No alternative.

No alternative.

No alternative.

3 of 4 solutions.

2 of 3 solutions.

3 of 4 solutions.


	Any 2 correct from 2a 2b, and 2c

Replacement Evidence 5a, 5b or 6

AND

Any 2 correct from 1a, 1b and 1c 

Replacement Evidence 2d, 3b, 3c and 4.



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

Use trigonometric manipulation.


	3a 

3b

3c

2d

4

5a

5b


	Equation formed.

Correct solution.

Correct solution.

Correct response supported by statement.

General solution given.

Acceptable proof.

Acceptable proof.


	Accept with 1 incorrect value in the equation. 

Allow equivalent functions.

Consistent with model.

Consistent with model.


	Achievement plus

3a correct

AND

2 of 3b, 3c, 2d

AND

2 of 

4, 5a and 5b

Replacement evidence for manipulation 6.

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


	6


	Formula formed. 
	There may be more than one correct formula.
	Questions 6.
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