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L." Determine whether the following series converge or diverge:
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O Z(n+1)ln(n+1) &% @ ,mzonl %) @) ,§|n’+23n (5%)
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2. Find (1) and —,if 3x’z-x*)’ +22° +3yz-5=0. (8%)
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2) ™ and Jf w=xy+yz+xz, x=scost, y=ssint, and z=1,

whens=land7=27. (8%)
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3. Find a power series centered at x = 1 for f (x) = In x. (8%)

4. Evaluate (1) _[;ﬁx’\M—x’dx (8%)

1 3x+4
2) | 5—————dx 8%
@ J"’x’—2x—4 (8%)

5. Find the local extrema of f(x,y) = x* ~ 4xy +2)*, if any exist. (10%)

6. For the CES (constant elasticity of substitution) production function

Q= A& +Q-8)L*]7,

where K and L represent two factors of production, and 4, § , p are three parameters
(4>0, 0<8<1, —-1< p#0), demonstrate

(1) the CES production function is quasiconcave for positive K and L. (10%)

(2) the CES function approaches the Cobb-Douglas function (AK°L)as p—>0. (10%)

7. Investigate the scalar dynamical system
x,, = f(x,) where x, 20 for eacht, and

Sx)=0/2)1+x) if 0gx<2
=2+(1/2)x if x>2
Compute all steady states and examine their asymptotic stability. What is the asymptotic
behavior of orbits starting in the interval (0, 2) and in the interval (2, ©)? (15%)




