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. Let f(z) and g(z) be continuous on [e,b], a,b € R, a < b and differentiable on (a,b),

such that ¢'(z) # 0, Yz € (a,b). Show that there exists ¢ € (a, ) such that
f(e) _ f(e) - f(a)
70 " gD oe) 1o%)

If lim f(z) = 1, lim g(z) = oo, and lim g(<)(f(z) — 1) = a. Find lim f(z)*®). (10%)

(n+1)2 1

. Find lim —.
mEE _ o9
. © logz '
Fmd/o mdz, (logez 1) (10%)

0 if z=0
Vz € R. (10%)

sing
. Let F(z) = { 1= i 240 , show that F(z) is continuous and F(z) > 0

Discuss the solutions of the system of equations

z+y+z+t=4

ztayt+z+i=4

t4+y+az+(3—-a)t=6  wherea € R is fixed.
2z4+2y+2z4at=6

(10%)
Let A be an n x n matrix. Show that
(@) (In—A)In+ A+ A%+ -+ + A*) = [, — AFH
(b) If A® =0 for some £ < k = I, — A is invertible
2 2 -1 -1
@Letd=| 1 % 0 0| fmdam (10%)
0 1 -1 1

Let f- R® — R? be defined by f(z,y,2) = (2z — y,2y — 2). Determine the matrix of
f relative to the ordered bases {(1,1,1),(0,1,1),(0,0,1)} and {(0,1),(1,1)}. (10%)

Show that if det(A) # 0, then det(adjA)=(detA)"~!. (adjA= the adjoint of A, (adjA);;
= (—1)"*det(Az)) (10%)

Show that the eigenvectors corresponding to distinct eigenvalues are linearly indepen-

dent. (10%)



