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1. Prove that if lim
x→0

f(x)

x
= l and b ̸= 0, then lim

x→0

f(bx)

x
= bl. What happens if b = 0?

2. Analyze lim
x→−∞

anx
n + · · ·+ a0

bmxm + · · ·+ b0

3. (a) Prove that lim
x→0+

f

(
1

x

)
= lim

x→∞
f(x).

(b) Prove that lim
x→0−

f

(
1

x

)
= lim

x→−∞
f(x)

(c) Prove that lim
x→∞

f(x) = lim
x→−∞

f(−x)

4. Compute the following limits

(a) lim
x→1

sin(x2 − 1)

x− 1

(b) lim
x→0

tanx

x

(c) lim
x→0

x sinx

1− cosx

(d) lim
x→0

tan2 x+ 2x

x+ x2

(e) lim
x→0

√
|x|
x

(f) lim
x→∞

√
|x|
x

(g) lim
x→0

sin ax

sin bx

(h) lim
x→∞

x
(√

x+ 2−
√
x
)

5. Evaluate the points in the domain of f such that the function is discontinuous
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(a) f(x) =

{
x2 if x > 2

x if x ≤ 2

(b) f(x) =


x2 − 4

x− 2
if x ̸= 2

1 if x = 2
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