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Answer Section A (50%) and any TWO of the three
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SECTION A

Find the set of real numbers x satisfying

-3
——=X.
x=4=>%
()
Find the set of real numbers X satisfying
lax + 11~ 13 - 6L
()
0
If I.;anzn has finite radius of convergence R, what is the
n=1
0
radius of convergence of Lanzzn? Give a proof of your answer.
n=1 (4)
Compute the supremum and infimum of the function
N
flx) = 1fx on R
(6)
Determine whether or not the following series are convergent
(i) (ii)
(10)
Calculate n"mo xn in each of the following cases
(i) zﬁszm_\]z 3 (i) x =@n+ip
X" = x vant +1
(8)
0
Calculate the radius of convergence R of the power series I.;anzn
n=1
in each of the following cases:
i 2n)!
() an = | )
(12)
[50]
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SECTION B

(@) Show that a convergent sequence (an) is bounded. (5)
(b) (i) Let an =1+ (_I)n. Show that (an) diverges.

(i) Let (an), an > 0 be a sequence with an --+ a. Show that the
sequence (=) is convergent and determine its limit.

(iii) Let (an), (bn) be sequences with an --+ a, bn --+ b
Show that the .sequences (max(an, bn)), (min(an, bn)) and
(lan:1) are convergent and max(an, bn) --+ max(a, b),
min(an, bn) --+ min(a, h), lanl --+ lal. (15)

(c) Prove that nl_i[?_(an' bn) = nI_i_r?_(an)' nl_i_r?_(bn) provided that (an),
(bn) are convergent sequences with nI_i_r?_(an) =a, nI_i[?_(bn) =h. (5)

[25]
(@) (i) State (without proof) the Intermediate Value Theorem for
continuous functions on closed bounded intervals.
(ii) Prove that the equation
f(x) =x.sin?x - cosx =0
has at least 4 solutions in [-21T, 21T]. (12)
(b) Show that a function that is differentiable at a, is also continuous
at a. Give a counterexample to show that the converse statement
(continuous=} differentiable) is not true. (8)
(c) Show that the function
fiR--+R fxy =X
is differentiable at O for all n EN, n > 1. (5)
[25]
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4,

(a) Compute the derivatives of the followingfunctions

1- X ) y
(i) fx) =exp (Ixx’ (i) g(x) =log(logx), x> 1.
(8)
(b) Prove L' H6pital's rule which states that if f and 9 are functions
which are differentiable on an open interval I containing a such
that f(@) =g(@ =0and g'(x) == 0 except perhaps at a, then
lim f(x) = lim f(x)
X~a g(x) X~a g'(x)
provided the second limit exists, 9)
Use L'H6pital's rule to compute
. . 3x - sinx
() Jigi=—;:
. + -
(i) II(’)rﬁ_YI——_—X.X !
(8)
[25]
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