
Spring 2026 Math 102, Section 2
Quiz 1

Name:

Time limit: 20 minutes

For this question, you may assume without proof the following:

• The function g(x) = 3−x is defined, continuous, and differentiable on the entire real line with

g′(x) = − ln(3) · 3−x and lim
x→∞

g(x) = 0 .

• The series

∞∑
n=1

n

3n
converges.

• For every integer N ≥ 1 and real number A ≥ N , we have∫ A

N
x · 3−xdx =

N · 3−N −A · 3−A

ln(3)
+

3−N − 3−A

ln(3)2
.

For every integer N ≥ 1, setting IN =
3−N

ln(3)

(
N +

1

ln(3)

)
, show that

IN+1 +

N∑
n=1

n

3n
≤

∞∑
n=1

n

3n
≤ IN +

N∑
n=1

n

3n
.

Explain/justify every step of your reasoning outside the three assumptions above clearly.


