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1. Use the limit definition to find  for . Write its tangent line.

Solution. The difference quotient simplifies to . Its limit is . Since , the tangent is

, or .

The tangent at (1, 4) is y = 5x minus 1, with slope 5.
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2. Is  differentiable at ? Use one-sided slopes.

Solution. The left difference quotients equal , while the right quotients equal . Since their limits differ,
 does not exist, although  is continuous.

The left slope is minus 1 and the right slope is 1, so no derivative exists at zero.

3. Express  as a derivative and evaluate it.

Solution. This is  for . The quotient is , so the limit is .
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