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Part A: Multiple-choice questions, 32 points, 8 points each. One answer or four answers is
possible. Select all the correctitems to get the points.

1. Fora quadratic function y = f(x) = x? + bx + ¢, which of the following statements are TURE?

b : c oo b
A, When x = — > reaches its minimum ¢ — -

B If a<p, 2B < p(2f)

C. Thetangentlineof f(x) at (a,f(a)) is y = (2a+b)(x—a) +c
D. If h<c and m =b+ 2vJc— h,then y = mx + h is atangentline of f(x).

2. Which of the following formulas have the same value as the definite integral fulxzdx?

(k+1)3—k3

i
A lim =¥
n_’mazk—l n3

. Llan—1 (k+1)3=K3
B. lim=ypci—/—m—
n—)oq?lz'k_u n?

C. limiye. X
" ammnSl=lnz

D. Jim INE%
3. If f(x,y) = ye™*, which of the following statements are TURE?
A Ly + fny)=0
B fluy)+y-fi(xy)=0
C fux(xy)—fly)=0
D. fiy(x,¥) =0
4, Forthe function f(x) = In(1+ x?), which of the following statements are TRUE?

A 1) =1

1+x2

B. f'(x) = 2X7o(—1)kx%* for |x| <1

—1)k
C f(0) = 2o Sx?*2 for |x| <1

—1k
D. f(1) =3,
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Part B: Fill in the blanks, 28 points, 4 points each. Derivations are not required.

5. Find the approximation of 36 by using Newton’s method with the function f(x) = x* — 6. The
iterative formula of Newton’s Method is x,,, = (5a) dfxg=1, x3= (5b) ;
6. Acompany produces the VR-glasses, and the costis 1000 -+ 80x + 2x+/x when producing x units.

The average cost per unit reaches its minimum (6a) when they produce (6b)
units.

2
“';? dx, the indefinite integral will be

7. By substituting ¥ = Inx in the indefinite integral [

reformulated as [ g(u) du, where g(u) = (7a) and [ ('"x—?zdx = (7b) ;

8. Evaluate the double integral J'Ol j’: ] x,[y dydx (8 .

Part C: Answer the following questions, 40 points, 10 points each. Derivations are required.
Simplify your answer as possible as you can.

9. Compute the indefinite integral [e®* - sin(3x) - dx.

10. Given a function f(x) where f'(x) = 1:x3 and use f(x) to express the indefinite integral

1
-I 8+(3x-1)3 dx.

11. A new study shows that the rate of percentage at which the target population hears about a new
product is assumed to be proportional to the days (¢t) after the releasing date (¢t = 0) times the
number of people who do not yet hear about the new product. A company releases a new product
which the target population knows nothing about it. One day after the releasing date (t = 1), 10%
of the population has heard about the product. Write down the differential equation model for the
percentage (v), and use the above information to estimate the percentage in the target population
has heard about the product two days after the releasing date.

12. For the function f(x,y) = x? + ¥® — 2xy — y + 3, determine whether there is a relative maximum,
a relative minimum, a saddle point, or insufficient information to determine the nature of the
function f(x,y) ateach critical point.




