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1. [1pt] Find lim
x→3

x2 − x− 6

x2 − 2x− 3
.

2. [1pt] Find lim
x→∞

3x3

4(x− 1)3
.

3. [1pt] Find lim
θ→0

cos θ − 1

3θ2
. [Hint: Multiply the function by cos θ+1

cos θ+1 .]

4. [1pt] Find lim
x→0

x3

|x|
.

5. [1pt] Find lim
x→1

x7.5 − 1

x− 1
. [Note: You are NOT allowed to use L’Hôpital’s

rule if you have learned it. However, you may write the limit as the
derivative of some function and use the power rule.]
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6. [1pt] Let f(x) = ex cosx. Find f ′(x).

7. [1pt] Let f(x) = sec(x2). Find f ′(x).

8. [2pt] Let f(x) =
√
x. Find the tangent line of f(x) at x = 1.

9. [1pt] Fill the blanks for the definition of lim
x→a

f(x) = L. (Each blank might

contain more than one words.)

number ϵ > 0, a number δ > 0 such that

if 0 < |x− a| < δ then |f(x)− L| < ϵ.
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10. [5pt] Let
f(x) = −2x3 + 21x2 − 60x.

Sketch f(x) and f ′(x). You need to include at least the following infor-
mation:

• lim
x→∞

f(x) and lim
x→−∞

f(x).

• Mark at least two points of f(x).

• Mark all points where f ′(x) = 0.
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11. Let

f(x) =


arctan(x+ c) + 1 if x < −1,

2 if x = −1,

x2 if − 1 < x < 1,

ax2 + bx− 2 if 1 ≤ x.

(a) [1pt] Find c such that lim
x→−1

f(x) exists.

(b) [2pt] Find a, b such that f ′(1) exists.

(c) [2pt] How many solutions does the equation f(x) = 0 have? Explain
your reasons.

[END]
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