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(20%) 1. Find the volume of the region enclosed by the surfaces z = 22 +3y? and z = 8~z —12
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(20%) 2. When we try to fit a line y = mxz + b to a set of numerical data points (z1,y1),
(z2,92),., (Tn,¥n), we usually choose the line that minimize the sum of the squares of the
vertical distances from the points to the line. In theory, this means finding the values of m and

b that minimize the value of the function
f(m,b) = (mz, +b— )+ (mzy +b—y)? + ... + (mz, +b— yn)>.

Please show what are the optimal values of m and b (expressed by z1, 3, ..., Zn, and y1, Ya, .., Un ).

(20%) 3. Use Taylor’s formula to find a quadratic approximation of flz,v) =(cos(:c) cos(y) at -

the origin. Estimate the maximum error in the estimation if |z| < 0.1 and ly| <0.1.

(20%) 4. Please compute aca(g,r) and ’%gf’r), where C(S, ) is defined as follows:

C(S, T) = S@(dﬁ - Ke-rTq)(dz),

s 1, a _1
where d; = (ln(K)t%2 Z)T), dy = dy— oVT, ®(a) = [* ﬁe 27 dz, and K, T and o are

constant .

(20%) 5. If X; and X, is a random sample form a standard normal distribution, find the joint
p.df of Y1 = X7 + X3 and Y; = X, and the marginal p.d.f. of Y;. Hint: Note that the sapce
of Vi andeisgivenby~\/y—1<yg<\/'y_1,0<y1<oo.







