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Section A: Answer all questions in this section (40 marks)

A1. a) Show that the additive identity is only 0 (zero). (3)
b) Prove that a.(—b) = —(a.b) (4)

A2. a) Define a subsequence? (2)
b) Define a monotonic sequence. (2)
c) Verify if the sequence u,, = 3n — 2 is monotonic. (4)

1+cosn (4)

A3. a) Test for convergence or divergence of the series Xn-; —

b) Investigate the convergence or divergence of the alternating series

o (=1)*(k+3)
L= (k) (k+1) (%)
A4. a) State the Cauchy-Schwarz inequality (2)
b) Show that a sequence of real numbers has only one limit. (4)
c) Find the derivative of f(x) = 2x* + 1 using definition of a derivative. (5)

a) Use the Intermediate Value Theorem to show that there is a root of the
equation x® —3x + 1 = 0 in the interval (0,1) (5)

SECTION B: Answer any three questions in this section (60 marks).

. = L

B5. a) Use telescopic method to evaluate .-, Bt (9)
b) Show thatifa < band ¢ > 0thenac < bc. (5)

c) Show that the function f(x) = 5x — 2 is continuous at the point x = 3. (5)

d) Use the integral test to show that the series )7 n:ﬂ converges. (5)

n

B6. a) Determine the limit lim (1—2) (5)
b) Prove that l.u.b.(A+ B) = L.u.b.(4) + l.u.b.(B) (5)

c) Verify that f(x) = x — 6 is Reinmann integrable on [2,4] and hence use
Reinmann integration to find f: (x —6)dx . (10)
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B7. a) State without proof the Triangle inequality. (2)

b) Prove that the sequence u,, = \fiﬁ Is a null sequence (4)
c) Show that the sequence u,, = ;j converges and find its limit (6)

d) Find the Maclaurin series expansion for e* and then use it to determine the

radius and interval of convergence of f(x) = e”*. (8)

B8. a) (i) Define a monotonic sequence. (2)
(4]

(i) Show that the sequence is monotonic (1 + %) : (5)

b) Show that a convergent sequence is Cauchy. (5)

(=3)"x™

iz ©)

c) Determine the interval and radius of convergence of the series )., -




