Math 13100 Section 46 Prelim 2

November 16th, 2007

Instructions

Please show all your work. Calculators, books, and other outside materials are
NOT permitted for use on this test. Good luck.
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1. (a) (5 points) Let f{z) be a differentiable function. Deﬁnc fx)

Initials
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(b) (10 points)Use your definition to find the derivative of f(z) = 4.
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2. Let the position at time t of a particle moving along a horizontal coordinate
line be given by f(t) = t% — 9t? + 15¢ :

Initials

{a) (5 points) What is the velocity of the particle at time t7 What is the
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{b) (5 points) At what times is the particle moving to the right? At what

times is it moving to the left? . - b b
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{c} (5 points) When is the speed of the particle increasing?
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Initials

3. {20 points) Use the rules of differentiation to caleulate f'(z) when f(x} is
the following:

(a) flz) =2 +42* +3z+ T+ 1/z

fogzae pexts =L (o )

(b) flz) = (2+ g(z))*® where g(z) is a differentiable function.
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4. () (10 points) Consider the equation z%y +2 = y?z. Use implicit differ-
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(b) (5 points) Find the tangent line to the graph of .23;%—2 = y?x at the
point (1,2)
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(2) (5 points) If f(z) is differentiable at a point ¢, is it necessarily true
that f(z) is continuous at ¢?

Yes.

Initials

(b) (5 points) If f(z) is continuous at a point ¢, is it necessarily true that
f(=) is differentiable at ¢? Explain your answoer.
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6. (10 points) The edge of a cube is increasing at the rate of 4 inches per
second. How fast is the volume of the cube increasing when an edge is 10
inches long? (Hint: The volume of a cube with edge length e is e
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7. {(a) (10 points) Find the tangent line to f(z) = /& at = = 25. I
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(b) {5 points) Use the tangent line you found in the first part of this

problem to approximate v/26. 1L ( ‘ |
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