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1. State whether the following sequence converges. If no, just write ”this sequence is not convergent”.

(There is no need to give reason.) If yes, find the limit.

3" -1 n?
(a) a, = 31 (e) ap, = n3—|—1 —3n
(b) an = (1" (1) a0 =2~ 5)(3+ )

(¢) an=vVn+5-+vn (8) an = (Vn2+1—Vn?)
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2. By using the sandwich theorem, evaluate the following limits.

(a) lim

n—o00 n
2n2 + (=1)"n
2

6n + cosn

(b) lim

n—00 n

3. By using the sandwich theorem, prove that

1 1 1
li - 44— =0y
ni“%o(n“(nm?* +<2n>2> !

(Remark: You may not use the algebraic rules of limits since when n goes to infinity, we are

1 1 1
summing up infinitely many terms. Hint: Try to consider W <5 <5 foraln<r<2n )
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4. (a) Resolve m into partial fractions.
- 5k —3 - 5k —3
b) H luat E —_— li
(b) Hence, evaluate 2k +1)(k+3) (ie ntoe 2 (k + 1) FEEDkE))

5. Let {a,} be a sequence of real number defined by a1 =0 and a1 =2n —a, forn=1,2,3,---
(a) By using mathematical induction, prove that for all integers n > 1,
2a, =2n— 14 (-1)".

a
(b) Hence, evaluate lim —-.
n—oo n

2n 4
6. (a) Prove that — < — for all natural numbers n > 2.
nl T n

n
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(b) Hence, show that lim — =0.
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Let {z,,} be a sequence of positive real numbers defined by 1 = 2 and x,,1 = 22 — z,, + 1 for all
n

1
positive integers n. Define s, = Z — for all positive integers n.

i=1 "t



(a) Prove that for any positive integer n,
(i) zp > n,

1
(i) sp=1-—

Tn4+1 — 1

(b) Hence, prove that lim s, exists.
n— o0

8. Let {z,} and {y,} be sequences of positive real numbers such that 0 < y; < 7 and

Ty + Yn 22, Yn
T and e =

€T = —_—
s 2 Tn + Yn

forn=1,2,3,---.

(a) Show that z, > y, for all natural numbers n.

(b) Prove that {z,} is a monotonic decreasing sequence and {y,} is a monotonic increasing

sequence.
(c) Prove that {x,} and {y,} converge and lim x, = lim y,.
n— oo n—oo

(d) Prove that x,y, is a constant and hence find lim x, in terms of z; and y;.
n— 00



