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1) (a) Let f(%l]me?. Prove that '(0)=31(0). (4%)
(b) Let xf(.xz)=]n(x" +'I). Find f'(1) and £"(). (8%)

2) Let f be a conlinuous differentiable function defined on the set R of all real

numbersand F = f -1,

o F(b)-
(a) Prove that min f (x)sM—) <max f'(x) forany a<b. (5%)
asxsh [)"(l asxsbh
M) If F(1)=0, F' <0 on (-e0,1) and F'>0 on (I, ), prove that f'(1)=0
and f(x) >1, forall xeR. (5%)
. 2f(x)-3 .
3) (a)If Im}———l—- =1, find lim f(x). (4%)
Xy X — x-3
2 -{- —
(b) Find  Tim, x k-2 (4%)
x>+3 2
—x" =1
o =
(¢) Find lim —— [* ¢ 2 di (4%)
=1t inx* !
4) Evaluate the following integrals:
@ [‘xte? dx. (8%)
() ijz)' dxdy , where A={(x,y)|1<2x<y<2}. (8%)
A

5)Tet 4 bea 4x4 matrix such that A +34-47 =0, where I is the identity
matrix.  If det(4-1)#0,find 4 anditsinverse. ~ Moreover, find

det(4-1). (8%)

6) n functions are said to be functionally independent if no one of them is a function

of the others.  Let f, (x) 1 . (x) = % ,and f; (t) = Lj
x 2x x

(a) Prove or disprove that f,, f,, f; are linearly independent. (8%)
(b) Prove or disprove that f,, f;, f; are functionally independent.  (4%)
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Nlet A= -3 4 0]
-3 1 3
(a) Find the eigenvalues aud the eigenspaces for 4. (12%)
(b) Find the algebraic and geometric multiplicities of each eigenvalue.
Is A diagonalizable?  Why? (4%)
(c) Calculate A°. (5%)

8)Let T:R* - R* be a linear transformation defined by

X
: Xy +3x, F4x, +Txg
X
1 xz _ I, ~2x,4xy — X
’ TX T Xy T X
.X4
Xy k20, 4 55y x + 6
5.
(a) Find a basis for the range of T . (5%)

(h) Find the nullity of T. (4%)




