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1. Evaluate the following limits if exist
2
(@) ligrsind)  (5%) 5 (0) lmdh  (5%) 5 () Jm —H (5%)

200 x? 4 y?

2. Suppose that function f : [0,1]—[0,1] has the property that there exists
ae(0,1) such that
[F)-f(D) < alx-t]
for x,t in the interval [0,1]. Prove that there exists x,e[0,1] such that
FCs Y=ur: (10%)

3. Find the derivative dy/dx in the following :

(a) yffﬁd/ (5%) ; (b) escCxyd=xy  (5%)

>

Evaluate the following integral
1
sec” x
(a) Imdx (5%) i (b) [@'mGcenar.  (5%)
5. Determine the convergence of the improper integral -‘-x(Tlx)’dx if it
2
converges, also find its value. (7%)

6. Find the volume of the solid obtained by rotating the region bounded by
y=x-x" and y=0 about the line x=2. (8%)

7. 1f Q={(x,y) : Ix|+|y|=1}, find
the value of He”“”’dxdy=? (10%)
Q

8. Let f(x)=xe".
(a) Find a power series representation of f in powers of x. (4%)
(b) Integrate the power series in part (a) and find the value of

e e

mni(n+2)

9. The curve defined parametrically by
x(8)= BOcosO ; y(6)=6sinf
is called an Archimedean spiral. Find the length of this spiral
for 06 = 2x. (10%)
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the normal lines to the surface x*+y’=3xyz at the point (1,2, 3/2).
(10%)
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1. Let 7:P(R)->P(R) be defined by

T(NHE= 2/'0) + [fod .
o

(a) Find rank(T). (5%)
(b) Find nullity(T). (5%)
(c) Determine whether T is one-to-one or onto. (5%)

2. Let W, and W, be subspaces of a vector 'space V.
(a) Prove that W,+ W, is a subspace of V that contains both W, and W,.
(8%)
(b) Prove that any subspace of V that contains both W, and W, must also
contain W+ V,. (%)

3. Let 7:R >R’ be defined by
I(a,,a,,a;)=(a,+2a,+a;,~a, +a, +2a,,a, +a,) .

Find-7!. (10%)

4. Let T be the linear operator on R*defined by

a, —2a, —-3a;
Tla, |=|a, +3a,+3a, | .
a5 s

(a) Find an ordered basis B for R* such that [r],is a diagonal matrix.
(10%)
(b) Find [7],. (5%)

[3;]

. Let T be a self-adjoint linear operator on an n-dimensional inner product
space V. Prove that T is positive definite if and only if all of its
eigenvalues are positive. (15%)

6. Let T be the linear operator on c*defined by

T(1,0)=(1+4,2), TN =G,i), i=+v-1,
and let 7°'be the adjoint of 7. Then
(a) Find T'(x,x,). (10%)
(b) Does T commute with 7°? (5%)
7. Let
ke
A=l-2-=1 2|
[2 1 o]
Find an LU-decomposition of A. (15%)
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