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INSTRUCTION: Attempt any FOUR questions.

Define (i) a bounded sequence (ii) an unbounded sequence (iii) bounded below sequence

la.
(iv) bounded above sequence (v) monotone increasing sequence (vi) monotone decreasing

sequence. Give an example in each case. (9 marks)
b. Evaluate the following: (i) limp oo 7= (if) lime £ phade. (5 marks)
c. Test for convergence of the following series f1°° % dz. (3.5 marks)
2a. For what values of z does the series
oo
n(z — 1)"
gl 7@n—1) converges. (6 marks)
b. Verify Rolle’s theorem for the function f(z) = —z2 + 6z — 6 in the interval 1 <z <'5.
' (5.5 marks)
c. Find the Taylor’s series expansion of cosz at =0 and z = 7. (6 marks)
3a. Test for convergence of the following series
(4) Z o (it) Z ——(1 ) (7 marks)

n=1 n=1

b. Using Taylor’s expansion, expand the function f(z,y) = ze¥ about the point (1,0) ne-

glecting the terms of degree three and higher. (5.5 marks)

c. Write the first four terms of the following sequences: (i) %g (ii) % ' (5 marks)

4a. If f(z,y) = sin’ zcosy+ 35, find 9 and %5. (6 marks)
b. Check if the following series converges or diverges

() s +55+55+ms+- (i) Un = 5. (Use the comparison test) (6 marks)

Verify Mean Value theorem for the function f(z) = z® — 52 — 3z in the interval [1, 3
wherea =1, b=3. (5.5 marks)



Sa.

6a.

Find the range of values of x for which the following series is absolutely convergent

3 24
- (7 marks)

£ ! = "
55 352 1458 558 T ; (n+ 15"
(4 marks)

State the Rolle’s and Mean Value Theorems.

. . — 2 3
A sequence has its nth term given by U,, = 57"11’—2

(i) Write the 1st, 5th, 10th, 100th, 1000th, 10,000th and 100,000th terms of the sequence

m deci.mal form. Make a guess as to the limit of this sequence as n — o0.
(ii) Using the definition of limit, verify that the guess in (i) is actually correct. (6.5 marks)

I-).iscuss the-C(z)ntinuity of the functions (i) f(z) = cosnz at z = 2
(i) f(z) = H52E. (7 marks)
(5 marks)

Determine if f(z,y) = 2% + 2y — 2z + 4y — 6 is commutative or not.

Compute the sum of the geometric series

> (3)

n=1

(5.5 marks)



