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3. (10 pomts) Use 1mphclt differentiation to find the equation of the tangent line to the
hyperbola z2 + 2zy — y® + z = 2 at (1,2).
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4. Let f(x) = 223 — 32% — 127.
(a) (5 points) Find the open intervals on which f(z) increases or decreases.
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(b)(5 points) Fmd the local minimum and maximum values of f(z).
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(c) Find the intervals where £(z) is concave up or down and find also the inflection point(s).
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5. (15 points) An isosceles triangle (ikizkenar iicgen) has a base (taban) of 6 units and a
height of 12 units. Find the maximum possible area of a rectangle that can be placed inside
this triangle with one side resting on the base of the triangle. Find also the dimensions of

this rectangle with the maximum area.
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6. (10 points) Given the function f(z) = /0 " e~* dt. Show that z = 0 is an inflection point
of f(z).
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7. (14 points) Given a differentiable function f(z) on an interval (a, b) Show that:
(a) if f'(z) =0 on (a,b), then f(z) is a constant function.
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(b) if f'(x) > 0 on (a,b), then f(z) is increasing on (a, b).
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8. (6 points) Suppose that f and g are continuous on [a,b] and f’ and ¢’ are continuous on
(a,b). Assume that f(a) = g(a) and f(b) = g(b). Prove that there exists a number c € (a, b)
such that the line tangent to the graph of f at (¢, f(c)) is parallel to the line tangent to the

graph of g at (c, g(c)).
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Bonus Question: (5 points) Let f be continuous on [0, 1] and twice differentiable on (0, 1),
f(0)= f(1)=0and zf"(z) + 2 f'(z) > 0 for all z € (0,1). Show that f(z) <0 on (0,1).
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