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. Let f be continucus on (g, ) and ¢ € (a, b). Suppose that [ is differentiable on
(a,c)U(c,b).

(i) Show that f'(c) exists if lim..f'(x) exists.

(ii) Give an example to show that lim,_,.f’(x) need not exist even if f'(c) exists.

. Let f(z) =In(1l + = + z?) for £ € R. Find its n-th derivative f(")(0) at 2 = 0 for any

natural number r.

. Let D be the region bounded by the surface %:- + %:- = %; and the plane z = ¢, where

a, b, c are positive numbers. Find the centroid of I,

. Let F be a field and V an n-dimensional vector space over F where n > 1. Let
¥, ,Un be a basis of V over F and T a linear transformation on V such that
Tv; = vq—441 for i =1,.-- ,n. Find the characteristic polynomial and the minimal

polynomial of T and a basis of V over F consisting of eigenvectors of T

. (i) Show that 4z® + 7Ty? + 722 — 4oy — 4wz — 10yz > O for all z,9,2 € R.

(ii) Find a matrix A € M3(R) such that

4 -2 -2
A2=|-2 7 -5].
-2 -5 7




