SOLUTENS — M T

Q1]...[13 points] Compute the derivatives of the following functions. Write down the names of key
differentiation rules you are using. You do not have to spend time simplifying the expressions in your
answers.
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Q2]...[12 points] Give a proof of the product rule (fg)' = f'g + fq'.
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Compute the derivative 3’ of the following function. You do not have to simplify your answer.
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Q3]. .. [12 points] Write down the following limits.
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Compute the derivative f'(z) of the function f(z) = sin(z) using the limit definition of the derivative.
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Suppose that the position of an object on the z-axis at time ¢ is given by z(¢) = sin(5t + ).
Compute the object’s velocity and acceleration at time .
What is the maximum value of the objects acceleration?
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Q4]. .. [13 points] Show that the curves zy = 10 and z> —y2 = 10 meet (intersect) at right angles. That
is, show that their slopes are perpendicular at the points of intersection
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Compute the n-th derivative £ (z) of the function
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