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Part 1. Multiple choice problem. (5 points each. 10 points in total.)

1. (5 points) ¥:& f(x) is a continuous function on [0,1], which one of following condition
can not imply f(x) =0 Vx € [0,1].

@ [ If@ldx=0.  ®) [Jf)dx=0. (o) [Jf(H)dt =0 vx € [0,1].

2. (5 points) &% a,, b, >0 ¥vn=1.Both };_;a, and X, b, are convergent,
which one of following is correct?

(8 Xy Ja_n is convergent. (b)%i_i‘[;lo J(an)? + (by)? > 0.

(©) Ymq(ay + by)x™ is convergent on [-1,1].

Part II. Short answer problem. (Problem 3-10, 5 points each; Problem 11-16, 6 points each. 76 points
in total.)

Simply write your answers on the answer sheet.

3. (5 points) Write the precise definition of lirq [€x) =mn,
X—

2%~ (3x+1)x+2 %1
4. (5 points) Find a value of ¢ that makes the function f(x) = { x-1 #% continuous at x=1.
c yx=1

5. (5 points) Find %(xx) for x > 0. (Hint: x* = e¥n( )

6. (5 points) Evaluate [ -—— dx

@212

1 _ ax+b cx+d _ a b-a ) + c+d )
(x2-1)2  (x+1)2 = (x—=1)2  (x+1) (x+1)? (x-1) = (x-1)%

(Hint:

7. (5 points) f is a continuous function on real line and flzxf(t)dt = x~gin{ax). Find. £1J,

(Hint: take derivative on both sides.)
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8. (5 points) Find the interval of convergence for X7, %; (x4 3)".

(Hint: 1tin3(1 +)t=¢)

9. (5 points) Evaluate the arc length of the curve r =1 — cos(f) on 0 <@ <.
i _ B dr
(Hint: L = fa ‘?”2 + (E)Zde.)

10. (5 points) Find the curvature x for the curve r(t)= ti+ (In(cos(0)))j, -n/2<t<m/2.

- . 2 T
(Hint: Find unit tangent vector T first, then x= l(;_sl =

1

vl

dT
)
11. (6 points) Evaluate foi f: y2e*¥ dydx by reversing the integration order.

12. (6 points) f(x,y) = 2x + 4y — x* — y?. D is the intersection region of x>0, y20, and y<9-x.
The global maximum value of f(x,y) on D is M; the global minimum value of f(x,y) onDism.

What is M+m?

13. (6 points) Find the point(s) on the surface z =xy +1 closest to the origin point (0,0,0).
(Hint: minimize x2 + y? + z2.)

14. (6 points) Find the volume of solid bounded below by the hemisphere p=1, z>0 and above by the
cardioid of revolution p=1 + cos®.

(Hint: use spherical coordinates)
15. (6 points) Evaluate the integral §, x(y2)dy — y3dx, where C is the square cut from the first quadrant
by the lines x=0, x=1, y=0 and y=1. (Hint: use Green’s Theorem)

16. (6 points) Find the outward flux of the vector field F= (y-x)i+ (z-»)j+ (x-y)k across the boundary of the
region D, where D is the cube bounded by the planes x==1, y=£1, and z==1.
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Part I1I. Writing problem (14 points).

Write all your work on the answer sheet.

x%y
17. g(x,y) =4 =+»? (0 y) #(0,0)
,(x,y) = (0,0)

a) (5 points) Find : l)irr%0 " g(x,y). (if the limit exist, evaluate the limit; if not, show it does not
X,y )=,

exist.)
b) (5 points) Find g—i(0,0). (if the partial derivative exists, evaluate it; if not, show it does not exist.)

¢) (4 points) Show g is not differentiable at (0,0).




