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Show all your work to earn the credits.

1. Evaluate each of the following limits:

'\/ 2
(2) (10 points) lim -—497"%3

. . 1 1 1 esinx
(b) (10 points) }3-‘33('2}5 e )

2. Find each of the following derivatives:
(a) (10 points) Find f/(x) for f(x) = In(>(4x + 1)7).

(b) (10 points) Find g®%(0), the 83th-order derivative of g(x) = x” arctan(x).

3. Evaluate each of the following integrals:

(a) (10 points) f( 2 6 + Qut +x)dx

cos? x cos x

2 1
(b) (10 points) f f e dxdy
0 y/2

(c) (10 points) f w

sin® x

dax

4. Let F(x) = f Vi sin 1dt,
0

(a) (3 points) Find all the critical point(s), if any, for the function F(x).

(b) (3 points) Decide whether F(x) has a local maximum or a local minimum at x = 7. Provide

a justification for your answer.

(c) (4 points) Let G(x) = f  sin(*)dz. Find the constants a, b, ¢ and d such that G(x) =
0
aF(bx* + cx + d).
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5. (10 points) Let the demand and supply curves be

250 '
D(g) = —— d S(@=qg+5,
(@) 7420 an @=q

respectively. Find the equilibrium point, consumer’s surplus and producer’s surplus.

6. (10 points) A company manufactures two products, A and B. Let x be the number of units of
product A produced and y be the number of units of produét B produced. Because of limited
materials and capital, the quantities produced must satisfy the equation 4x + 2y = 80. Let the
company’s profit function is P(x,y) = x> + 2y?. Find the production levels of products A and B

that maximize the company’s profit.
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