
Calculus 0314

Quiz 1.

(1) True or False( T or F ). No explanations are needed. (30%)

F 1. If lim
n→∞

an = 0, then
∑∞

n=1 an is convergent.

F 2. The series
∑∞

n=1 n− cos 1 is convergent.

T 3. If lim
n→∞

an = L, then lim
n→∞

a2n+1 = L.

F 4. If lim
n→∞

an = L, n ∈ N, then lim
x→∞

ax = L, x ∈ R.

F 5. If 0 ≤ an ≤ bn and
∑∞

n=1 bn diverges, then
∑∞

n=1 an diverges.

T 6. If −1 < α < 1, then lim
n→∞

αn = 0.

F 7. If
∑∞

n=1 an is convergent, then
∑∞

n=1 |an| is convergent.

F 8. If {an} and {bn} are divergent, then {an + bn} is divergent.

T 9. If {an} is decreasing and an > 0 for all n, then {an} is convergent.

F 10. If
∑∞

n=1 an and
∑∞

n=1 bn are series with positive terms and
∑∞

n=1 bn is convergent. If

lim
n→∞

bn

an
= 0, then

∑∞
n=1 an is convergent.

T 11. If an > 0 and lim
n→∞

nan 6= 0, then
∑∞

n=1 an is divergent.

T 12. If an > 0 and
∑∞

n=1 an is convergent, then
∑∞

n=1 sin(an) is convergent.

T 13. If
∑∞

n=1 an and
∑∞

n=1 bn are both convergent with positive terms, then
∑∞

n=1 anbn is

convergent.

F 14. The series 1− 1
22

+
1
3
− 1

42
+ · · ·+ 1

2n− 1
− 1

(2n)2
+ · · · is convergent.

T 15. Let an = 1 + 1
2 + 1

3 + · · ·+ 1
n − lnn. Then an > 0 for all n.

(2) (i) Find the values of x for which the series
∞∑

n=0

cosn x

2n
converges. (ii) Find the sum of the

series for these values of x. (10%) (i) x ∈ R. (ii) 2
2−cos x .

(3) If the nth partial sum of a series
∑∞

n=1 an is sn = n−1
n+1 . Find an and

∑∞
n=1 an. (10%) 2

n(n+1) ,

and 1.

(4) Find the values of p for which the series
∞∑

n=2

1
n(lnn)p

is convergent. (10%) p > 1.

(5) Find all positive values of b for which the series
∞∑

n=1

bln n converges. (10%) b < e−1.

(6) Determine whether the series converges or diverges( Explain briefly why. ) (30%)

(i)
∞∑

n=1

2 + (−1)n

n
√

n
C (ii)

∞∑
n=1

cos2 n

n2 + 1
C (iii)

∞∑
n=1

sin(
1
n

) D

(iv)
∞∑

n=1

1
n1+ 1

n

D (v)
∞∑

n=1

(−1)n 3n− 1
2n + 1

D (vi)
∞∑

n=1

(−1)n n

lnn
D.


