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1) (@Let f (x) = {:_ % 2 :x <3 . Is f continuousat x=27 Why?
Moreover,Is f differentiableat x=27 Why? (6%)
(b) Let -H (x) = b((’)) f (t) dt, where f isacontinuous function and a,b are
differentiable functions. . Evaluate .‘!%ng‘l at x=2. (4%)
2) Find the following limits: (12%)
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3) Evaluate the following integrals: (8%)

(a) fl‘x‘(«/;;Tl),dx.

(b) J: -f’(—;j——f-?_;(}ll——x—) dx, where f isa contin.uous function.

4) Let 1 be a continuous function on [~ a,a]‘ ©(12%)

(a) If f iseven, prove that J'_: J (x) dx =2 J'; JS(x)dx.
® U f isodd,provethat |* f(x)dr=0.

@If [ f(x)dc=3,find [ fla-x)ds.

o x-1 .
5) Evaluvate Z (x~1)x(x+1) (t—kl)_' , for any constant ¢>0. (8%)
x==-1 X - .

6) Let A be a square matrix such that 4? —24-37 =0, where I is the identity
matrix.  Find the inverse of 4. (6%)
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7) Find the Wronskian of the three functions e*, xe*, xe*. Are these functions
linearly independent?  Why? (10%)

-

I 4 5 6 9
3 -2 1 4 -1

8)Let 4= .
-1 0 —1 -2 -1
2 3 5 7 8
(a) Find a basis for the null space of 4. (8%)
(b) Find a basis for the row space of A consisting entirely of row vectors
from 4. (8%)
9) (a) What is meant by an orthogonal matrix? (4%)
let 4 bean nxn orthogonal mnatrix. Prove that
() |4z =] forall Fer". (6%)

(c) Ax- Ay =Xy forall ¥,yeR". (8%)
Where ii-¥ is the Buclidean inner product of vectors i,V (¢ R") and || . || is

the Euclidean norm in R".




