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Problem 1 (20 points) (10 % each)

BEvaluate the integral

(a)
/w‘” Inzdz, o € R.

(b)

/°° T 3 d
(22 — 2z + 3)(z2:+ 22 + 3) ‘

Problem 2 (10 points)

(a) Evaluate the limit

= lim E R
7300 -+2
where m is a positive integer.

(b) Compute lim,,—e0 Iy

Problem 3 (10 points)

Suppose that the function f(z) is continuous on [a,b] and differentiable on (a,b), and
0<a<b If fla) =ko, f(b) = kb for some k, show that there exists ¢ € (a,b) such
that the tangent line of"y=_f(z) at"c passes through*the origin.

Problem 4 (10 points)

If y = f(u) and v = g(z), where f and g are twice differentiable functions, with
9(0) =1, f1) =2, ¢'(0) =2, f(1) = —1, ¢"(0) = 1, and f"(1) =3, Find ¥ [, .
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Problem 5 (10 points)

Evaluate the the iterated integral

/ / sin(y?)dydz, a > 0.
0 Jz

Problem 6 (10 points)

Find the values of a for which the'improperiintegral

/ °° dz
1 241+ /1)
converges.

Problem 7 (15 points)

Let I, = fooo z'e “dx.

(a) Find the recursive relation between I, and I, 4.
(b) Compute I3.
(¢) Find the general formula of I,.

Problem 8 (15 points)

Find the local maximum and minimum values and saddle point(s) of the function

flz,y) = 2% — % + 32% + 32 — 9.
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