
Midterm 2
Math 31B, Winter 2022

Midterm Exam: Friday, February 25.
Please read the policies for online midterms posted on Canvas, under Mod-

ules – Syllabus and Policies.
You may solve these problems by any method you like (as long as the method

is correct).

1. Determine whether the following limit exists, and if so, evaluate it:

lim
x!0

sinx� x

x3
.

2. Determine whether the following integral converges, and if so, evaluate it:

Z 1

5

dx

x2 � 1
.

3. Determine whether the following limit exists, and if so, evaluate it:

lim
n!1

p
n2 + 1� 2n.

4. Determine whether the following sum converges, and if so, evaluate it:

1X

n=0

31�2n + 22�n.
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Check conditions for L' Hospital :

1.
Iim Sinx - ✗ 0

✗ so ✗
3

=

0 1 . Numerator and denominator are differentiable

L Iim
COSX - l

= of
✗ → 0 3×2 2. indeterminate form %

L ×i→om
- sinx

=

0

ox -0 3. derivative of denominator is non - zero when ✗ ✗ O

L lim
- cost

=

-

he
✗ to 6

•
DX

2. Is ✗2- , =¥% LIFE ,
= lim f

" £
✗ + ,

dx = lim R

R -> as 5 ✗ - I

+

R→oo Is z( f- 1) - z +1>
d. ✗ = ¥7s É JE f- , - ¥ DX

T = ,•mÉ link-11 - In / ✗ +11 ]
"

B 5

✗ 2-1
= ¥1 +

✗ +1

=

."→% /Ein ¥, I
Alxtl> +131×-17=1

= ¥7s Eln /¥1, tzln / I

if ✗ = -1 . . . if ✗ =L . . .

=
- É In/Eg) converges

-213=1 2A =L

13=-1-2 A =L

Iim
3. nos n't I - 2h

= Iim natl - 2h
✗

n'+ I + 2h

n →as I n2+ / + 2h >
-

=
Iim (n' + 1) - 4h2

= lim
- 3h2 + I

n →A Fit 2h n → as nz+ , + zn
=
lim n (- 3h + ¥ )

/im
- 3h + In

>
°

n →An / I + tnz + 2)
=

n →as I + in>°+z
=

"

§ = - A

4. 31-2^+22
- n

=n§ 3
' -2h

+ §
,
22
-n

n

t
€3! ""=3n(÷Y By the geometric series formula 5=93

"

? 31 ,
!
ya 1--3×8=8

The sum converges because 1%1<1 and the value of the sum is 27/8
.
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The sum converges because 111<1 and the value of the sum is 8 .
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must also converge at the sum of their respective values .
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