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1. (10%) If the functions are given, answer the following questions:

fxX)=x*—x—1Inx
(a) (2%) Find the critical numbers of the function.
(b) (2%) Find the local maximum and minimum values of the function.
(c) (2%) Find the intervals of concavity and the inflection points.

(d) (4%) Sketch the curve.
2. (15%) Evaluate the definite integral.

(@) (5%) fol cos(mx/2) dx

®) (5%) [/(nx)?dx
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2x2+3x+1

© %) [,

3. (15%) Evaluate the indefinite integral.

(@) (5%) [e*V1+e*dx
) (5%) [(x?* + 2x) cosx dx
(©) (5%) [e?**sin(3x) dx

4. (8%) Determine whether each integral is convergent or divergent. Evaluate those that are convergent.

o x2

(@ (%) [T

dx
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(b) (4%) fl Tt O

5. (6%) Use the method of cylindrical shells to find the volume of the solid obtained by rotating the region bounded by the
given curves about the specified line.

y=3x, y=0, x=1 aboutthey-axis
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6. (6%) Determine whether the sequence converges or diverges. If it converges, find the limit.

@ %) an =2

(b) (3%) a, = <"

7. (6%) Find the radius of convergence and interval of convergence of the series.
(&) 3%) T2
(b) 3%) Xa=yn!(2x—1)"

8. (8%) Find the critical points, the local maximum or minimum values, and the saddle points of the function.

flxy) = x> —12xy + 8y*

9. (6%) Let the equation be e? = xyz. Use implicit differentiation to find g—i and g—; )

10. (20%) Calculate the double integral.

@ (%) [ [& VIF ey dxdy

(b) 5%) [[,x*dA, D={(x,y)I1<x<e 0<y<Inx}

2
© %) [y fzagy dvdx

(d) (5%) [[,xy*dA, Disbounded by x =0andx =1-y2
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