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(Without your name and section number, we will NOT be able to locate your exam booklet.) 
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Problem 1. Use the table below to compute numerically lim
x→0

e3x−1
x :

x -0.1 -0.01 -0.001 0 0.001 0.01 0.1
f(x) —

Problem 2. Evaluate:

lim
x→0

sin(x)− x

4x
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Problem 3. Locate and classify all discontinuities of the function f(x) below:

f(x) =

⎧⎪⎨⎪⎩
−1 x < −1
x2+x
2x −1 ≤ x ≤ 1

− cos(πx) x > 1
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Problem 4. Use the definition of the derivative to compute f ′(x) if f(x) = x2 − x.
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Problem 5. Find the equation of the line tangent to f(x) =
√
x at x = 4
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Problem 6. Differentiate the following functions:

(i) f(x) = 3x4 + 7
4
√
x3 − 5x− 2

5 + 9x+ 1

(ii) g(x) = ex csc(x)

(iii) h(x) = sec(x)
sin(x)

(iv) s(x) = tan(x2 + 3x)
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Problem 7. The position of a dampened pendulum is measured from the angle (in radians) from its resting
point. Its position after t seconds is given by the equation:

s(t) = e−t cos
(︂π
2
t
)︂

(i) What is the velocity function v(t) (in radians per second)?

(ii) What is the velocity after 1 second?
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Problem 8. The limit below represents the derivative of some function f(x) at a point a:

lim
h→0

3

√︂
1

64+h − 1
4

h

(i) Find the function f(x) and the point a.

(ii) Compute the limit.
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