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Total: 100 points
Part I: Fill in blanks. (30 points; 10 points for each blank)

L limyoypoo )5y Y(ents) =
2. Solve & = 2 to obtain y =

3. Find the equation of the normal line to the surface 22 + 3% = 22 at (3, 4, 5):
Part II: Multiple choices (18 points; 6 points each)

1. The coefficient of the 2 term in the Tayler series of 2% expanded at z = 0 is
(a) (In2)*/p2 (b) (n2)?/5 (c) n2/s (d) in2/fo2

2. lim(g,y)-5(0,0) 2/ (a2442) =
(a) 2 (b) 1 (c) 0 (d) o0
3. ]imu_++oo (1 -} l/u)u =
@1 (oo (gexp(l)  (d)In(1)
Part IIT: Calculation and Proof. (Show your works) (52 points)

1. (16 points) The Melline transform of a function f (z) is known as My (s) = fo =L f (z) dz.
Given f(z) = exp(—z), the Gamma function is defined by I'(s) = Mep(—a) () =

Jo o texp (—2) dx
(a) Forp >0, f (z) = exp (—pz), show that My (s) = 5T (s).
(b) For p >0, f(z) = exp (—2P), show that My (s) = E%Z-Z—)l

2. (12 points) Given a natural logarithmic function Iny, for variables y > 0 and = > 0,
calculate the right-hand side of the equation below is equal to the left-hand side.

-mlefoio [Ce-ntg /(k— -3

where zt = max {z, 0}.
3. (24 points) Given a set of probabilities P = {py, p, --+ , p,} for each nonnegative p; > 0,
1<i<m,and ), p; =1, the (Shannon) entropy is defined by H (P) = -3 p;Inp; .
(a) Prove that H (P) >0
(b) What would make H (P) =
(c) What is the maximum of H (P)?





