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1. (10%) The probability density function of a normal distribution with mean y and standard deviation ¢ is given by

the formula

1 _x-w)?
e 20,
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Suppose a sample has a true weight of 100 grams, and a measurement error, following a normal distribution with a mean

fe) =

of 0 and a standard deviation of 1/v2 gramé, is introduced. Given that +/m = 1.772, find the approximate probability
that the measured weight falls between 100 and 101 grams correct to two decimal places.

2. (10%) Determine the volume of the solid bounded by the surface defined by the equation
(x%2 +y2 +22)2 — 2z(x* +y?) = 0.

3. (10%, 5% for each) Evaluate the following integrals

/4
(a) f sec® 6 do
0

101 3
(b) f f (14 x? +y?) "2 dxdy
o Yy

4. (10%) Find the specific function f(x) satisfying the following condition:
*t sin(t)
xX)=1+4+| —=dt.
FO=1), 7o

5. (10%, 5% for each) Evaluate
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a lim( + +---+———)
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6. (10%, 2% for each) True or False (n and m are positive integers)

(a) Let A € M, (R). If V2 is an eigenvalue value of 4, then ;11—{130 A¥ does not exist.

(b) Let T be the transformation T: P(R) — P(R) given by
x
T(f(x)) = ] F(t)dt.
0
Then, T is linear, one-to-one, and onto. (P(R) is the set of all polynomials with coefficients from R.)
(c) Let A € My, (R). If the rank of A is zero, then A is the zero matrix.
(d) Every orthonormal set is linearly independent.

(e) Let A € Mpyxn(R).If A3 = A, then A is diagonalizable.

I 9 CRRERAE - AHBE TAE » #7182)
1.Let A and B be matrices in M,«,(R), where n is a positive integer.

(a) (10%) Prove that if A and B are similar, then A and B have the same eigenvalues.

(b) (15%) Prove thatif A and B are symmetric positive definite, then

det(4) det(B) < (fr—“;ﬂ@) .

2.(15%) Let T be a linear transformation T:V; — V, where V3 and V, are vector spaces. Prove that T is one-to-

one if and only if the null space of T is {0}.




