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Question 1- Consider the function:

~f—<
flz) = T+2 _ (x+2) _ b
T 243z+92 T 7 Ll
¢+ 3z +2 (142) (1)
Which of the following statements are correct?
X=_1 Vh

@The asymptotes of f occur at y =0,z = —1.

B) The asymptotes of f occur at y = 3,z = —2. Q\ {‘(x] =0 7{4.5 H. R
C) © = —2 is the only asymptote of f.

D) y = 0 is the only asymptote of f. XA
E) The asymptotes of f occur at y =0,z = -1,z = —2.

Question 2-Over what interval is the function f (z) = Z%; concave up?

@(4,00) B) (-00,4) C) (-00,0) D) (0,4) E) This function is always concave up.
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Question 3- Suppose the demand function for a product is given by p(z) = 120 — z%. Find
the elasticity of demand when z = 10. Is demand elastic?

A)—15, elastic  B) -3, elastic @—%, inelastic =~ D) —3 inelastic

E)—-2., inelastic
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Question 4- For what interval or intervals is the function f(z) = z%® decreasing?

A)(~00,-2)  B) (~00,~2) U (0, 0) @(—2,0) D) (0,3) E) (—3,00)
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Question 5-Calculate the following limit.

Question 6- Use implicit differentiation to find g% at (0,1) when

7% + ey =
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Question 7- Calculate the following definite integral
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Question 8- Calculate:
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Question 9- Find f(—1), when f'(z) = 273 4+ 2% + 3 and fQ)=17

mae me O mi By
[ 3
Fao=2x e X ¢ 3x4C

Cly= 2+ L +3+1C C”’%—
1)y = -3 —1 _ Z
F(-n L 3~1—5

3 3

Question 10- Suppose that for a certain product, the demand function is given by D(z) =
8 —z? and the supply function is given by S(z) = z®+4x+2. Calculate the consumer surplus.

A)7 B)I12 @§ D)% E)18
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Question 11-How many critical points does the following function of 2 variables have?

glz,y)= -3 +2y+ 23+ + 14

B)3 C)4 D)1 E)O

(‘0/‘_ \’) (. 2/"“ )
Question 12- Suppose f(z,y) = e®¥’+1. Find f,,(1,1).
A) 5¢2  B) 3¢? @662 D) 4¢> E) 2¢*
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Long Answer Question 1 (8 points)

The number of bacteria in a certain culture is 25,000 at 6am. At 10am, the count is 75,000.
Assuming the population is growing exponentially, determine the amount of time it takes for
the population to reach 100,000.
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Long Answer Question 2 (14 points)
[a] Evaluate the following indefinite integral:

/a:(x+1)§ dr _
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[b] Evaluate the following improper integral: v
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Long Answer Question 3 (14 points)
Consider the two functions:
f(z)=4-2*> and g(z)=3z
(a) (2 points) Find the intersection points of the graphs of the two functions.

(b) (4 points) On the next page, graph these functions, and shade the region between the
graphs of f and g for z such that 0 < z < 3.

(c) (8 points) Find the area of the shaded region.
L= )
d—X - 33X

K* 4 BK— A=
(x 4+4)(x-1) =0

X =\ K=
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Long Answer Question 4 (16 points)
Consider the function of two variables

flz,y) = z° — 3z% + 3y* + 6zy + 12
(a) (4 points) Calculate the first-order partial derivatives.
(b) (6 points) Find all critical points.

(c) (6 points) Identify what type of critical points they are (local max, local min or saddle
point).

gxf; AX*T_ 66X+ 6y =
&\H—_—_ Y «6L=0 =7 X=-Y

3x*_ 6Xx_ b6X =9

XLX'Q\ =C
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_ 36X —FZ
D(xy)= (6r-6 D6~ 26 =
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(4 -d)  local mw.
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