Math 141
Question 1
Part-a





Intercept: 


Interpretation: The molar volume of water at zero degrees Celsius is
Part-b



We use the fact that if in the quadratic function, then the minimum of the function occur at .



Given , we have  and .

Therefore, the temperature at which water reaches its minimum molar volume is  

Question 2

Let number of $0.02 increases in price


Let proceeds from the bake sale that depends on 

We want to maximize 

Multiplying we have 


Since the leading coefficient of the quadratic function is negative, the maximum value occurs at (so Tara should reduce price per cupcake)


The number of $0.02 decreases should be 5, so the price per cupcake that maximizes proceeds is 


Question 3
Part-a
Add the exponents to get the degree (1 + 2 + 3 = 6)


The degree of is 

Part b
Equate each factor to zero to solve for the x-intercept.
First factor:



 so the graph crosses the x-axis at (12, 0 ) because the degree of (12-x) is odd.

Second Factor:






 so the graph touches the x-axis at (-20, 0 ) because the degree of is even.


Third Factor:






 so the graph crosses the x-axis at (25, 0 ) because the degree of  is odd.


Note: The function goes down on both ends of the graph because the leading coefficient is negative and the degree of is even. The y-intercept is (0, -75 million). The graph of the function is shown below.
[bookmark: _GoBack]
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Question 4
The x-intercepts are -4, 0, and 3.

The graph touches at (-4, 0) so the first factor looks like which has an even degree

The graph crosses the x-axis at (0,0) so the 2nd factor looks like  which has an odd degree.


The graph crosses the x-axis at (3, 0) and similar to the graph of near the origin so the 3rd factor looks like which has an odd degree.

The function goes up on both ends of the graph so the degree of  must be even and the leading coefficient must be positive.


The possible equation for the polynomial is  or  depending on the scale of the vertical axis.
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