Examples of Assessment Questions for Mathematics CAS 1.2 Achievement Standard

The purpose of these questions is to illustrate the requirements of the Mathematics CAS 1.2 achievement standard.  

· This is NOT an example of an examination paper.
· The grade level of each question is indicated.

· The questions should be read in conjunction with the standard http://www.nzqa.govt.nz/ncea/assessment/search.do?query=90799&view=files&level=01
Achievement Level Questions

1. Write the equation that describes the family of parabolic graphs shown below.


[image: image1]
2. Write the equation that describes the family of parabolic graphs shown below.
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3. [image: image15.png]s



When the graph of y = (x+3)2 is translated by the vector 

                   -2         where will it cut the y axis?

1

4. For the graph of y = x2 + a give the values of “a” for which the set of axes below are not appropriate.  
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5. Jo’s walks at a constant rate between her home and school. A graph is drawn showing her distance from school at any particular time.   The equation of the line is s = -20t + 225.  

What will be the equation if Jo walked at twice the speed?

6. Twins are given the same amount of pocket money.   The graph below shows the amount of money that they have in their bank accounts.
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a) Using two different features of the graph write two statements about the amounts of money that they have in their bank accounts.

b) The graph below shows a different picture of the amount of money they have in their bank accounts.
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Using two different features of the graph write two statements about the amounts of money that they have in their bank accounts.

7. The graph of y = 3x2 is translated up a units what is the equation of the translated graph?

8. The graph of y = x2 is translated 2 units along the x axis what is the equation of the translated graph?

9. The graph of y = x2 is translated so that the x intercepts are –3 and 4 what is the equation of the translated graph?

10. Mere is investigating the cost of hiring play equipment for the holidays.

The Slides ’n Swings Company and Keep-em-busy hire out the same equipment.

The graph below shows the cost of hiring play equipment for up to 50 days from these two companies.
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(a) 
How much does Keep-em-busy charge per day?

(b) 
At the Slides ’n Swings Company there is a fixed fee plus a daily rate for each hire.

How much is the fixed fee?

(c) 
Mere decides to hire the play equipment for 42 days. Which firm would be the cheaper?

Explain your answer.

d)  
Write the equation for the Swings ‘n Slides company charges.

11. The Touch team is warming up before the game.

Tere is famous for her passes “off the ground”.

The graph below shows one of her passes.

The equation of the path of the ball is
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, where d is the distance in metres

from the half-way line, and h is the height in metres of the ball above the ground.
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(a) 
How far away from Tere does the ball land?

(b) 
What is the maximum height the ball reaches?

You should find this as accurately as you can.

(c) 
What is the height of the ball when it crosses the half-way line?

Merit Level Questions

12. A fundraiser takes 3 months to set up the events for a sports team with 31 members to travel overseas.  She records the amount of money in the account at the end of each month.

	Number of months.
	Balance in bank account

	4
	200

	5
	800

	6
	1800

	7
	3200

	
	

	
	


a)  
Give the equation of the graph

b) 
Mark is one of the team members and says they could have put in $120 each month from the time they began the planning and would have more money in the bank.


Give the number of months for which his statement is correct.

13. Write the equation of the parabola below obtained by translating the graph y = (x-b)2 + c by the vector    3

                                                           -1
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14. A collection of mat designs are made from connecting equilateral triangles together as shown: (Amend to show non-sequential designs, eg design 3, 7, 12, 21)

[image: image10]
	Design No
	1
	2
	3
	4
	5

	No of triangles
	3
	12
	
	
	


a) Sketch a graph of the design number versus the number of triangles 

b) Find the equation of the function that describes the relationship between the design number and the number of triangles.

c) What would be the equation if the final mat designs were large equilateral triangles rather than trapezia? 

15. A quadratic function passes through the y axis at y = -6.  If the turning point is at (2.5, -12.25), what is the equation of the curve?

16. A starburst picture, like the one below can be represented by a family of straight lines all intersecting at one point. Each family member has a different gradient. 

Find six equations that are members of the family that intersect at the point (5, 5).




Excellence Level Questions
17. A designer wishes to create the following pattern at the bottom of a garment.
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This diagram represents the start of the pattern which is repeated. The pattern is to be modelled by two families of quadratic functions.

Find a rule to describe each family.

18. A picture is created by a family of parabolas which all intersect at the point (6, 0). The family have different coefficients of x2.  Find and sketch six equations that are members of this family.

19. Two poles, PR and QS help keep the tent upright (see the diagram below).

They are 25 cm from the centre-line of the tent.

The bottom part of the tent is also modelled by a parabola.

It cuts the vertical axis at y = –20.

The length FG = 10 cm.

Find the length of the pole PR.

Remember, the equation of the top part of the frame of the tent is 
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You will need to find an equation that models the bottom part of the tent.

Multilevel Questions

20. A sports club is organising a BBQ as a fundraising event for their trip.

The food costs them $250 and they charge $1.50 per sausage.

The graph below shows the profit that they make. 

                       Profit
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a) How will the graph change if the sausages are sold for $1? (Achieved)

b) How will the graph change if the coach says he will provide all the food for free?  (Achieved) 

c) What does the graph tell us when 50 sausages have been sold? (Achieved)

d) Sarah sold 400 sausages at a $1.50 and then realised that she would have a lot of sausages left over.  She decides to then reduce the price to $1 a sausage.  

Sketch the graph to show this situation on the axes above. (Merit).

21. Vicky is putting the shot at the Beijing Olympics. 

Her first throw reaches 18.5m and has a parabolic flight that satisfies the function
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 , where x is the horizontal distance and y the vertical distance, travelled after the shot is released.
a) Explain why it is not sensible to use the equation for negative values of x. (Achieved)

b) Explain the significance of the 2.4 in the equation above in terms of Valerie’s throw. (Achieved)

c) Determine the maximum height of the shot. (Achieved)

d) To qualify for the finals Valerie will need to put the shot 20m. 

Form an equation for the parabola if the shot also passes through the point that was the maximum point of her first put. (Merit)
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