Calculus I, Spring 2022
Brief solutions to Quiz 1

Mar 01, 2022:

1. (33 pts) Write down the definition of / " tanz dz (as a limit) and use any method to
0

show whether it converges or diverges.
Ans:

2 b b
/ tanx dr = lim tanzdr = lim —In(cosx)| = +oo, divergent
0 =35~ Jo b—5 0

Another way to show divergence: Since

t
lim L‘/Eﬂ =1 (Use L’Hopital’s Rule)
i (52
and

3 ~1
/2 (g — x) dx = 400 (See page 13 of mse22s 101.pdf, p = 1)
0

™

2
By type II analogue of the Limit Comparison Test, / tan x dr diverges.
0

Definition: 13 pts. Correct answer on convergence/divergence: 15 pts. Correct expla-
nation: 5 pts.

<3
2. (33 pts) Write down the definition of / wdw (as a limit) and use any method
1 x
to show whether it converges or diverges.
Ans:
Definition: )
>3 3
/ + Cosxdx ~ lim + cos mdx
1 xT b—oo Jq T
Test convergence:
2
x x
Moreover o o
—dr =00 =1
/1 " (p=1)
_ , > 3+ cos _
By Direct Comparison Test, / ST i = o diverges.
1 x

Definition: 13 pts. Correct answer on convergence/divergence: 15 pts. Correct expla-
nation: 5 pts.



. (34 pts) Write down the definition of lim a, = L and use any method to show whether

n—00
n!

lim — converges or diverges.
n—oo N

Ans:

Definition:

See page 588 of the textbook or page 8 of mse22s_102.pdf.
Test convergence:

See page 5 of homework 01 solution.

Answer: it converges (to 0).

Definition: 14 pts. Correct answer on convergence/divergence: 15 pts. Correct expla-
nation: 5 pts.

A common mistake:







