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R denotes the set of real numbers.

1. (10%) Find F'(x) if

x\"}+cos{5—tan x}+logyo(eS8CY) -
F(x):J- ant‘*dt,[)r:xriz.
0

2. (10%) Consider the sequence
a; =4, aps;=+(6+a,), n=23,..
Show that the sequence is convergent and find it’s limit.

3. (10%) Find the volume of the solid formed by revolving the unbounded region lying between
the graph of f(x) = 1/x andthe x-axis (x = 1) about x-axis, and show that this solid

has an infinite surface area.

4. (10%) Let

sin x2
f(x):[ xr x #0,
A, x=0.

Find the value of A make f continuousat x = 0, and then, calculate f’(x) and show that

f'(x) is continuous at x = 0.

5. (10%) Evaluate

1 1
[ [ ycos(x® —1) dxdy.
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6.let M =

a b

-2 4

(1)(5%) Calculate the determinant of M, denoted as det(M).
(2)(5%) Provide values of a, b, c,d such that rank(M) = 3.

7.Llet V = R[x] denote the vector space of all polynomials with real coefficients.
(1)(5%) Show that the set S = {a + bx + cx? | a, b, c € R} forms a subspace of V.
(2)(5%) Let T:S — S be definedas T(s) = ((1 +2x)-s)" for s € S, where (-)’
represents the formal derivative of polynomials. Prove that T is a linear transformation.
(3)(5%) Find a basis for § and determine the corresponding matrix 4 for T.
(4)(8%) Compute the eigenvalues of A from (3) and find their corresponding eigenspaces.
(5)(7%) Determine if there exists an invertible matrix Q such that Q *AQ is diagonal. If it

[T R A
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exists, provide such a matrix Q.

8.(10%) Let U and W be subspaces of a vector space V. Suppose U U W = V. Show that

either U=V or W =V,

where a,b,c,d € R.



