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(1) Find the following limits: (12%)
er, dt x+b
@ lim2— () lim v loglog~ © lim&—
e X *-0* x -1 x° 41
(2) Find the derivatives of the following functions f and g: . (10%)

(@ f(x)= [‘——J;~) (b) xg(x)+2x+3g(x)=1
+x

(3) (a) State the Mean Value Theorem in Calculus. (6%) . ,
(b) Suppose that f is a function that is continuous on [1,3] and differentiable

on (1,3). Prove that f isincreasing on [1,3],if the derivative /*>0 on
(1,3),and f is decreasing on [l,3],if the derivative f'<0 on 1L,3). (6%)

(4) (a) Find the following double integral: S :
i -
I(x’y+x—l)dxdy,where A={(x,y)eR’|0<x’<y<l}’ C(8%) .

A . o

(b) Suppose that chdxdy =1,where A= {(x,y)e R*|x>0,y>0,1<x+y <2}
A

Find the constant C. (8%)

(5) Solve the following matrix equation for X: (9%)

1 4 2 2 -1 5 7 8
0 2 1{X=j4 0 -3 0 1
353 305 -7 2 1

1

(6) Let A=| 2
-1

N O N

5
3
2

W - b

(a) Find the corresponding reduced row-echelon form matrix B of 4. (6%)

(b) Find a basis for the null space of 4. (4%)
(c) Whatis therank of A? (3%)
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(7)) Let A={-12 0 5}

4 -2 -1
(2) Find the eigenvalues and the eigenspaces for 4. (12%)
(b) What are the algebraic and geometric multiplicities of each eigenvalue? (3%)
(¢) Is A defective? Is A diagonalizable? ~ Why? (4%)

(8)(a)Let T:R" — R™ bealinear transformation, and let &,,¢€,,...,€, be the unit
vectors inR" .
Prove that T(¥)= A7, Vi€ R", where A=[TG)TE,)....TE,)]- (5%)
(b) Let T:R® — R’ be a linear transformation defined by

x, :
_[ - X, +2x, = 5x,

Ti x,
2x, +3x, + X,
X3

]. Find a matrix A4 such that

T(%)= A%, VieR’. (4%)




