
Calculus II, Spring 2026

Midterm 1

Apr 07, 2026: 10:10AM

(I) All Theorems in the textbook can be used directly (unless you are asked precisely to
prove that Theorem), just state clearly which Theorem you are using. Results proved
in one problem can be used directly in another problem.

(II) All formula that you were asked to memorize, can be used directly unless you are asked
explicitly to prove it.

1. (15 pts) Is the integral

∫ π
2

0

√
cotx dx convergent? Do not try to find the anti-derivative.

2. (15 pts) Evaluate lim
n→∞

ln

(
∞∑
k=n

ke−k
2

)
n2

. Give details.

3. (10 pts) Evaluate lim
x→0

1

x

(
1

sinx
− 1

x

)
.

4. (15 pts) Use computational rules for power series (multiplication, differentiation, in-

tegration, etc.). to find the value of
∞∑
n=1

cnx
n and its radius of convergence, where

cn = n

(
n∑

k=0

2k

(n− k)!

)
.

5. (10 pts) Give an approximation of

∫ 1
3

0

cos(x2)dx to within 10−8. Give the formula of

the approximation, but need not find the numerical value. Explain why the error is
less than 10−6.

6. (8+8+8 pts) True or False? Prove it if true, give a counter example if false.

(a) If
∞∑
n=1

anx
n converges for x = R, then it converges absolutely on |x| < R.

(b) If
∞∑
n=1

anx
n converges on −R < x ≤ R, then

∞∑
n=1

n2anx
n converges on |x| < R.

(c) If g(x) = f(0) +
∞∑
n=1

f (n)(0)

n!
xn converges on |x| < 1, then f(x) = g(x) on |x| < 1.

7. (12 pts) Use any method to find Tln(1+x),0(x). Then find the radius of convergence of
this series.
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