Other Road	HL022 sample solution


Math Domain


�
�
Number/Quantity�
�
Shape/Space�
(�
Function/Pattern�
�
�
�
�
�
�
�
�
�
�
�
Chance/Data�
�
Arrangement�
�
�
�
Math Actions (possible weights: 0 through 4)


�
2�
Modeling/Formulating�
3�
Manipulating/Transforming�
�
�
�
�
�
�
�
�
3�
Inferring/Drawing Conclusions�
1�
Communicating�
�
Math Big Ideas


�
�
Scale�
(�
Reference Frame�
(�
Representation�
�
�
�
�
�
�
�
�
�
�
(�
Continuity�
(�
Boundedness�
�
Invariance/Symmetry�
�
�
�
�
�
�
�
�
�
�
�
Equivalence�
�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
�
Use of Limits�
�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�



1.	First, observe that the value of the function is non-negative. There are two points where the value is 0. These must be Utrat and Agir. The function is the absolute value of a quadratic function, so the graph is a parabola broken at the zeros with the part below the x-axis reflected to fit above the axis. The zeros stay where they would be for the parabola, so Agir is one verst in the negative direction and Utrat is three versts in the positive direction from Iddle (whose elevation is 3). 





2.	Leaving Gunterburg, the road goes downhill until it reaches Agir and sharply changes direction. All the way to Iddle the Road is uphill, although it becomes progressively less steep. The hill crest is past Iddle, at which point the road goes downhill again, becoming steeper as it approaches Utrat. At Utrat, it reverses direction again and climbs uphill until it becomes so steep, it is impassable for a bicycle.


	Clearly, we already have two points at elevation 0. From both Agir and Utrat, the road goes uphill in both directions, so there will be four points for elevation above 0 until we reach the highest point of the middle hill (between Iddle and Utrat). There are three points at this elevation — the hill crest and one each on the side hills. From then on there are only two at every level because the middle hill is no longer in the picture.
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4.	Following the description in 2b, we put one point each at 2 and 3 at proper elevation and all the points with elevation between them at 4. Once the elevation of 4 plinks is cleared, the line levels off at 2.
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