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This resource material has been reviewed and updated (as at 23 May 2012).

SAMPLE ASSESSMENT SCHEDULE 
Mathematics and Statistics 91262 (2.7):  Apply calculus methods in solving problems
	Achievement
	Merit
	Excellence

	Apply calculus methods in solving problems involves:
· selecting and using methods
· demonstrating knowledge of calculus concepts and terms
· communicating using appropriate representations.


	Apply calculus methods using relational thinking, in solving problems must involve one or more of:

· selecting and carrying out a logical sequence of steps

· connecting different concepts and representations
· demonstrating understanding of concepts

· forming and using a model
· and relating findings to a context, or communicating thinking using appropriate mathematical statements.
	Apply calculus methods using extended abstract thinking, in solving problems must involve one or more of:

· devising a strategy to investigate a situation
· demonstrating understanding of abstract concepts
· developing a chain of logical reasoning, or proof

· forming a generalisation
· and using correct mathematical statements, or communicating mathematical insight.


Evidence Statement
	One 
	Expected Coverage
	Achievement
	Merit
	Excellence

	NØ = No response; no relevant evidence.

N1 = Attempt at ONE question.
N2 = ONE question demonstrating limited knowledge of calculus techniques.
A3 = TWO of Achievement.
A4 = THREE of Achievement.
M5 = ONE of Merit.
M6 = TWO of Merit.
E7 = Excellence with minor errors ignored.
E8 = Excellence correct.
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When 
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, gradient = 19
	Derivative found and consistently used in finding the gradient at the point where x = 1.
	
	

	(b) (i)
	Provides graph of 
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	Graph of the gradient function sketched with x intercepts at x= 0.5 and 2.1< x < 2.5.
	
	

	(b) (ii)
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	Derivative found.
	Equation of the tangent at the point (1,1) found.
	

	(b) (iii)
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	Derivative equated to -8 and rearranged and partially solved
	Coordinates of two points found
	

	(c)
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For maximum or minimum
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which requires the width to be negative 

OR
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Shows this is maximum.
	Expression written for volume and differentiated.


	Derivative made = 0. And values of x found. 
	Value of x selected for maximum and volume calculated.


	Two 
	Expected Coverage
	Achievement
	Merit
	Excellence

	NØ = No response; no relevant evidence.

N1 = Attempt at ONE question. 

N2 = ONE question demonstrating limited knowledge of calculus techniques.
A3 = TWO of Achievement.
A4 = THREE of Achievement.
M5 = ONE Merit.
M6 = TWO Merit.
E7 = Excellence containing minor error.
E8 = Excellence correct.

	(a)
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When 
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	Expression differentiated and gradient found when x = 2
	
	

	(b)
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	Function integrated, c evaluated and equation given.
	
	

	(c)
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Minimum at 
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	Function differentiated and equated to 0.
	Values of x found and nature of turning points established.
	

	(d) (i)
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When t = 5 the rate of change in the volume of the water is 60 m3 per hour.


	Volume differentiated with respect to time.
	Value of t substituted and rate calculated.
	

	(d) (ii)
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For maximum or minimum 
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Show by calculation this is maximum. Make sure that d is in the equation in the assessment task not t. 
	Derivative found and equated to 0.


	d found and substituted to give the value of V


	Demonstrated that V is the maximum.


	Three
	Expected Coverage
	Achievement
	Merit
	Excellence

	NØ = No response; no relevant evidence

N1 = Attempt at ONE question
N2 = ONE question demonstrating limited knowledge of calculus techniques.
A3 = TWO of Achievement.
A4 = THREE of Achievement.
M5 = ONE of Merit.

M6 = TWO of Merit.
E7 = Excellence containing minor error.
E8 = Excellence correct.

	(a) (i)
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[image: image20.wmf]0
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gradient = 0
	Derivative given and 0 substituted and gradient found. 
	
	

	(a) (ii)
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When 
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Coordinates of other point is (-1, 1)

(0, 0) and (-1, 1)

are the turning points of the graph.

(0,0) is the minimum point and (-1, 1) is the maximum.

Justify maximum or minimums.
	Value of x found for other point satisfying derivative = 0
	Coordinates found and nature determined.
	

	(b) (i)
	Anti-derivative is 


[image: image23.wmf]4

4

5

.

0

4

5

.

0

2

3

2

3

+

-

-

=

+

-

-

x

x

x

y

c

x

x

x


	Anti-derivative found and c evaluated.
	
	

	(b) (ii)
	Maximum or minimum value 
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Turning points
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	Derivative equated to 0 and x values found
	Coordinates found of turning points and nature evaluated.
	

	(c) (i)
	Distance = 0.4t2
After 5 seconds car is

0.4 x 25 m = 10 m from the start.
	Expression differentiated and value of t substituted.


	Distance found.
	

	(c) (ii)
	Distance travelled by person = 7t

Distance travelled by car = 0.4t2+25
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5 seconds after it begins to roll.
	Distance travelled by person equated to distance travelled by car.
	Equation solved using appropriate mathematical working.
	Problem solved and appropriate solution selected,

	(c) (iii)
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Car has a constant acceleration of 0.8 ms-2.


	Anti-derivative found.


	Appropriate mathematical statements used with respect to constant acceleration.
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