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Verify that the y-coordinate of the inflection point of the following function is /2. (10 points, 10%)
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Find ksuch that [~ [ f(x,y)dvdr =1 , where f(x,p)={¥¢ " > *¥20: ¥20 (10 0ints; 10%)
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Find the sum of the following convergent series by using a well-known function (e.g., a natural
logarithmic function, an exponential function, a trigonometric function, etc.). (Total 12 points, 12%)
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A single COVID-19-infected individual enters a community of » susceptible individuals at time 0. Let x
be the number of newly COVID-19-infected individuals in the community at time #. Assuming that the
COVID-19 spreads at a rate proportional to the product of the total number infected, 14x, and the
number not infected, 2~ x, 5o dx/dt = k(L + x)(n—x), where k is a rate constant. Solve for x as a
function of £. (12 points, 12%)

Answer the integration questions. (Total 36 points, 36%)
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As shown in Figure 1, find the distance BC such that 0< BC <3 and yields the absolute maximum 6.
(10 points, 10%)

As shown in Figure 2, a circle of radius a is centered at (0, a). Find the area of the shaded region as a
function of 1 (0 < 2 <2a). (10 points, 10%)
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