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General Insiructions

1. Read all instructions carefully before answering the questions.

2. This question paper consists of (6) questions in (2) pages.

3. Answer any (4 questions only. All questions carry equal matks.

4. Answer for each question should commence from a new page.

5. Draw fully labelled diagrams where necessary

6. Involvement in any activity that is considered as an exam offense will lead to punishment
7. Use blue or black ink to answer the questions. |

8. Clearly state your index number in your answer script




(01) (a) Using the definition of limit, prove that lim =5 =1.
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(b) Using the definition of a sequence diverges to infinity,

2
prove that the sequence (T;:f:) diverges to infinity.

{c) Let xy = land x,, =42+ x,, foreachnz 2.

Show that {x,,} is bounded above by 2 and monotone.

{02) (a) State the sandwich theorem for limits of sequences.
Prove that (4 + —C—Ofn—n) converges and find its limits.

{b) Suppose {x,) and (y,) are real sequences and [ is a real number such that for each
n€N,|x, -1l <y, and 1Tllim v, = 0, Prove that lin}o xp=1.
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Deduce that hm =3,

(c } Write down the limsup and liminf of the sequence ((—1)“ + i—)

(03) {a) Using the definition, show that the sequence (4 + (—=1)").
(b} Let{x,,) be a bounded divergent sequence of real numbers and let {y,,) be a

Sequence that converges to zero. Prove that the sequence {x,, y,,) converges to zero.
TR
Deduce that (- (3-?-(;:—)—» converges to zero,
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(04) (a)ifx, =1+ (——2%-, find the least positive integer m such that |x, — 1] <= 103

for each n > m.
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(b) Discuss the boundness of the following sequence {a,,) is given by

a,n—-l-i- + + —1—5;; foreachn € N.

() Discuss the convergence of the series E;‘f’ﬂ(—l)”ﬂ .

{d} Show that Xor; ———= ( converges to =

3




{05} Determine the convergence or divergence of each of the following series:
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(06} {a) Define the radius of convergence of the power series Y, owq a,, x™.

Determine the radius of convergence of each of the following power series:
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{b) Determine whether each of the following series is absolutely convergent or divergent.
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(i} Yoes E__Q___Elﬁlfﬁ,ms real.
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