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Math 121: Midterm 2 solutions

1. x = t3 − 4t, y = t2, −2 ≤ t ≤ 2.

Area =
∫ 2

−2
t2(3t2 − 4)dt

= 2
∫ 2

0
(3t4 − 4t2)dt

= 2(3t5/5− 4t3/3)|20 =
256
15

sq.units.

2. We have

x′(t) = 0.12− 10x(t)
1000 + 2t

.

This is a linear first order ODE with initial condition x(0) = 50.

3. The series can be written as
∞

∑
n=1

(−1)n n1002n
√

n!
.

lim
an+1

an
=

(n + 1)1002n+1√
(n + 1)!

/
n1002n
√

n!

= lim 2(
n + 1

n
)100 1√

n + 1
= 0.

So the series converges absolutely.
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4. Let a1 = 1 and an+1 =
√

1 + 2an for n = 1, 2, 3, .... Then we have a2 =
√

3 > 1. If
ak+1 > ak for some k, then

ak+2 =
√

1 + 2ak+1 >
√

1 + 2ak = ak+1.

Thus, {an} is increasing by induction. Let lim an = a. Then

a =
√

1 + 2a.

a2 − 2a− 1 = 0.

a =
2±
√

8
2

.

Since a > a1 = 1, we have lim an = 2+
√

8
2 .

5. (a) True. With any ε > 0, there exists N, such that when n > N, we have
√

an <
ε < 1. Since we must have an <

√
an, the series ∑n an is convergent by com-

parison.

(b) False.
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