9. Suppose that a particle moves along the curve y = v/1+ z3. As it reaches the point (2, 3),
suppose that its y-coordinate increases at the rate of 4 units per second. What is the rate of

change of its z coordinate. [7 points]
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10. Consider a point A = (0,0) and B = (3,3). Suppose a person walks from A to B along line
AB at a speed of 0.3 units per second, whereas another person walks from B to A along line
BA at a speed of 0.4 units per second. How fast is the distance between these people changing
after 1 second? Assume that both started off at the exact same time. [7 points]
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10. Consider a point A = (0,0) and B = (3, 3). Suppose a person walks from A to B along line
AB at a speed of 0.3 units per second, whereas another person walks from B to A along line
BA at a speed of 0.4 units per second. How fast is the distance between these people changing
after 1 second? Assume that both started off at the exact same time. [7 points]
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13. The following two questions will force you to think creatively. (1) Suppose f(z) is a polynomial
of degree n. How many times can its graph intersect the z-axis at the most? How many critical
points can it have at the most? A critical point of a function is a point at which its first
derivative is zero or does not exist. Now consider that g(z) is another polynomial with degree
m where m > n. Find lim,; o f(z)/g(z). What is the value of this limit if m = n? (2)
A function f(z) is said to have a fixed point if there is a number c in its domain such that
f(c) = c. Use the intermediate value theorem to prove that any continuous function with
domain [0, 1] and range which is a sub-interval of [0, 1] (like say [0.2,0.3]) will always have a
fixed point.[5 + 5 = 10 points].
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