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1. (15%, 5% for each) Evaluate the following integrals.

g 2 325 + 528 N
Vadz; b fid:z; ¢ f/e-vddz.
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2. (10%) Let y = 1;3;2‘ Find the general formula for y™ (the nth order derivative of y) for

each positive integer n, and then prove by mathematical induction.

3. (15%) Find the equation of the tangent line to the function
T
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4. (a) (10%) Identify the quadratic function whose equation is 522 + 5y? + 4zy — 21 = 0 by
rotating the xy-axes to put this quadratic function in the standard position. What is the
angle through which you rotated the zy-axes?

at the given point z = —1.

(b) (10%) Find the values of z and y to maximize and minimize the following quadratic
function

f(z,y) = 52% + 5y + 4ay,
subject to the constrain of #® + 3% = 1.

(c) (5%) Explain the geometric meaning of (b) by drawing the figures.
5. (15%) Evaluate the eigenvalues and the corresponding eigenvectors of matrix A where
[
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with p # 0. Diagonalize A if possible.
6. (10%) Prove that if ]éuﬂg(z) =m and if f is continuous at m, then
lim £(g(z)) = f(m).
7. (10%) Find a subset of the given vectors that forms a basis for the space spanned by those

vectors. Then express each vector that is not in the basis as a linear combination of the basis
vectors.
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Vi (]_, —1? 5, 2); Vg = (—2, 3, 1, ﬂ), V3 = (4, —5,9,4),

(0: 4: 2: '_3); Vs = {_7\ 18: 2: '_8);
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