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Part A: Multi-Select/Multiple-Choice Questions. Select all that apply.
1. (8 points) Which of the following statements are true?

(A) If lim £(z) =4 and lim g() = 0, then lim([(z)/g()] does not exist.
(B) It lim f(z) = 0 and lim g(=) = 0, then lim(f(z)/g(=)] does not exist.
©
D

} If neither }:I_I.}Ié f(z) nor igr(ll g(z) exists, then igr(ll [f(z) + g(z)] does not exist.
) If }'1_1}[11 f(z) exists but il_)n’lll g(z) does not exist, then %E)Ié[f(ai) + g(z)] does not

exist.

2. (8 points) Which of the following statements are true?

(A)
(B)
(©

If f(3) = 0, then (3, f(3)) is an inflection point of the curve y = f(z).
There exists a function f such that f(3) = —3, f(6) =0, and f'(z) > 1 for all z.
There exists a function f such that f(z) > 0, f/(z) < 0, and f’(z) > 0 for all z.

)
(D) There exists a function f such that f(z) <0, f'(z) <0, and f"(z) > 0 for all z.

af3

3. (4 points) If g(z) is continuous for all real values of z, then / g(3z)dz =

b/3
@ [
1

© ;[ o)

(z)dz B) 3 /bag(m) dz

3a
©) [ ote)ds

b

4. (5 points) What is the power series centered at 0 and the interval of convergence for
the function 1/(z + 2).

@ Y (g ® > (2)
n=0 n=0
© LM 109 o Y (29

n=0 n=0
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Part B: No partial credit. Showing your work is not necessary, only the answer
will be graded.

5. (6 points) If the equation of the tangent line to the curve 72 + 2zy + 4% = 12 at the
point (2,1) is y = az + b, find (a,b). ’

6. (6 points) Two cars leave an intersection at the same time. The first car is going due
east at the rate of 40 mph (miles per hour) and the second is going due south at the
rate of 30 mph. How fast is the distance between the two cars incréasing when the
first car is 120 miles from the intersection?

7. (5 points) Let f ba a function that has derivatives of all orders for all real numbers.
Assume f(0) = 1, f(0) = 6, f"(0) = —4, and f"(0) = 30. Find the third-degree
Taylor polynomial for f about z = 0. .

8. (24 points, 6 points each) Evaluate the following integrals. If the integral does not
exist, write DNS.

(A) / In(2z) do
(B) /:1:36352 dz
(C) ‘/02 = i 1 dz | »(

(®) ) ac(him)Z d

Part C: Free-response questions. Show all your work for full credit.

9. (4 points) Use the linear approximation of the function f(z) = 23 at a = 5 to approx-
imate the number (5.2)%.

ze2y

: 2 pd—z?
10. (10 points) Evaluate / / dydz.
0 JO

d-y
11. (10 points) Find the relative extrema of f(z,y) = z° — 3z — y? + 4y.

12. (10 points) Find the solution of the initial-value problem

dy 3 3 _
o=@ — 2y, y(0)=3




