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1. (545+5=15 points) Evaluate the following limits, if they exist. Show your work. Do not

use L’Hospital’s rule.
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2. (5+5+5=15 points) Let f(z) be the function given below:
sin(2z) +1, x>0,
_ 1
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5 w=0

(a) Sketch the graph of f(z). ﬂ I
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(b) Find all points @ such that lim f(z) exists.
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(c) Find all points where f(z) is continuous. X+ G
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3. (10 points) Prove, using the precise definition of limit (¢ — §) that

lim ==1
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4. (54-54-5=15 points) Compute the indicated derivatives. Do not simplify your answers. The
notation f(z) in part (c) means the n th derivative.
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5. (12 points) Let f(z) = 3z® — 20z + 12. Show, by using the Intermediate Value Theorem,
that f(x) = 0 has 3 solutions. (You must check the requirements of the Intermediate Value
Theorem for full credit.)
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6. (13 points) Consider the curve implicitly defined by the equation sin(y?) = cos(z?). Find
the equation of the tangent line to this curve at the point (\/§ : \/§ .
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7. (12 points) Suppose that Aylin and Burak are both making cylindrical pots from clay, and
both cylinders are 1m tall with a radius of 3m. Aylin increases only the radius of her pot.
whereas Burak increases only the height of his pot, both at the same rate. Which of the two
volumes increases faster? (Show your work.)
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8. (8 points) Suppose that f(z) is differentiable everywhere and that (f o f)(z) = f(z) for all
x. If ¢ is a point such that f(c¢) = ¢, then show that f’(¢) must be 0 or 1.
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