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1. Evaluate the following limits:
xt 4yt
7 (5%)

a
) =00 x? — y

lim (1/2n)" +(2/2n)" +- +(2n/2n)”
) "—>°°[(]/2)+(1/2n)]” +[(1/2)+(2/2n)]" (@7 2)+ (m/ 2m)]7

(p>0) (10%)

2.For x>0, showthat e* >1+In(1+x). (10%)

1 x+\/~ X — '\/_

1
3. Suppose find *‘? 10%)
op e+ 2\[2— x +Ix+1 X —w/_x+ ) J- (10%
4. Set f(x):l, a=-1, b=1, verify that there is no number ¢ for which f'(c)= i@%ﬂ
% _

and explain how this doesn’t violate (i# &) the Mean Value theorem. (10%)

5. Find the approximate value of _L Sm—xdx up to six decimal place (/25 % 6 43). (10%)

6. Mark each of the following True or False (Z JE28) (15%; each 3%)
a) Cramer’s rule, in theory, can be used to find all solutions of any square linear system.
b) Every vector space has at least two distinct (= ] #) subspaces.
c) Let 4 be a square matrix. If 4° is invertible, then 42 is invertible.

d) Every symmetric idempotent matrix is the projection matrix for its row space.
e) If two rows and also two columns of a square matrix are interchanged (Z #%), the
determinant changes sign.

7.Let I bean mxm identity matrix, andlet 4 bean mxm nonsingular matrix with
eigenvalues 4,,...,4,, and corresponding eigenvectors Xy5e-es X, - If -I+ A is nonsingular,

find the eigenvalues and eigenvectors of

a) (I+A4)™" b) A+A47" . (10%,; each 5%)
1 00
8. Find the QR decompositionof 4=|1 1 0]. ( 10%)
111

9.Let 4 bean mxn matrixand B bean nx p matrix. Show that
a) the column space of AB is a subspace of the column space of 4. (5%)
b) if rank( 4B ) = rank( 4 ), then the column space of AB is equal to the column space of A.
(5%) :




