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1. Limits. 6 points, 2 points each
Compute the following limits. Indicate your reasoning.
1a.

. 3t + 21— 4
im
z—o0 7823 + 5012 + x

1b.
3x3 +2x — 4

w00 7825 + 5022 +

1c.
3x2+ 2 —4

o 78x3 + 5022 + x

2. Derivatives. 24 points, 4 points each

Find the derivative of each function.

2a. (HW)

f(t) = sin(t) sec(t)

2b. (HW)

f(x) = In(cos(x))



Problem 2 continued.

2c. (HW)

e4m
fla)=—
2d.

f(z) =sin~ (2% + 1)

2e.

f(x) = /2 +tan"!(x)

2f.

flt)=(2-1)"



3. (HW) Logarithmic derivative. 6 points

Use logarithmic differentiation to find the derivative.

f(l’) — xsinx

4. Implicit differentiation. 6 points
Find an equation of the tangent line at the given point.

rsin(y) +ycos(z) = 5 at (0, 5)

5. Inverse functions. 6 points
The function f(z) has an inverse g(z). Find ¢'(a) if

flx)=2°+42 -2, a=-2.



6. Theorems. 6 points

Using theorems from class, show that the function f(z) = 23 — 6x + 2 has a root between
—1 and 1 and furthermore that it has exactly one such root between —1 and 1.

7. Interpretation of derivatives. (HW) 6 points

A spring hanging from the ceiling vibrates up and down. Its vertical position at time ¢ is
given by f(t) = 4sin3t. Find the velocity of the spring at time ¢t. What is the spring’s
maximum speed? What is its location when it reaches its maximum speed?



8. Related rates. 10 points (HW)

A dock is 6 feet above water. Suppose you stand on the edge of the dock and pull a rope
attached to a boat at the constant rate of 2 ft/s. Assume that the boat remains at water
level. At what speed is the boat approaching the dock when it is 20 feet from the dock?



