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1. (8 points) Find the tangent line of the following curve at the point (zo, Yo),

zsin(3y) = ycos(2z), (xo,y0) = (?741’ g)

2. (24 points) Evaluate the integrals
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3. (8 points) Find the radius of convergence and interval of convergence of the series
o0 mn
S . —
n}::z( ) 4n(Inn)?
4. (10 points) Find the volume of the region that lies inside the sphere 2% + y2 + 22 = 2 and
outside the cylinder z2 4 y° = 1.
5. Consider the subspace

V={x€Rx +3x+4x, =0, x, - 2x, +5x, = 0, x, —x, — x; +3x, =0}

(a) (8pts) Find an orthogonal basis for V. What is the dimension of V?
(b) (5pts) Extend the basis you found in part (a) to a basis for RS.
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(¢) (5pts) Find the coordinate of y =| 1 | with respect to the basis in part (b).
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6. Let V be the vector space consist of all polynomials with real coefficients having
degree less than or equal to 3. Let T be the linear operator defined by '
T(F(x)) = £OO + /() + (2 = x + Df(x).
(a) (4pts) Let B be the standard ordered basis for V. Find the matrix representation
of T withrespectto S.
(b) (6pts) We know that T is invertible. Find the inverse function of T.
(¢) (8pts) Determine whether T is diagonalizable. Give your reasons.

7. Let A bean m X n matrix. Prove that

(a) (6pts) rank(ATA) = rank(A), where A7 is the transpose of A.

(b) (8pts) Let B be an n X p matrix, then rank(AB) < rank(4) and rank(4B) <
rank(B).




