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Fall 2012
110.107 Calculus II (Biology and Social Sciences)
Final Exam
December 12, 2012

Instructions: The exam is 10 pages long, including this title page. The number of points each
problem’s worth is listed after the problem number. The exam totals to one hundred points.
For each item, please show your work or explain how you reached your solution. Please do
all the work you wish graded on the exam. Good luck!!
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Fall 2012
110.107 Calculus II (Biology and Social Sciences)
Final Exam

1. [10 points] Determine if the following improper integral converges or
diverges. If the integral is convergent compute its value.
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2. [10 points] Let

[ = ey £ 0,0)
f(x,y)—{ +0 if {, ) = (0,0)

a) Does the lim(;, y)—,(0,0) f(z,y) exist?
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b) Is f(z,y) continuous at (0,0)? yrad ovevall PANE .

| L PR
Conseler fine patic (m\: (o

—((x“{) st Ve cantnvers Since e

(ei0). Moeover /&M,‘ -((\{24\13 - ijt £0 = X, .

YHO






3.[10 points] Solve the following first order separable initial value problem

with y(0) = 0.
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4. [10 points] Consider the system of linear equations

T, — X = {
321 + 2o — z3 = 11
21 + x9 + 23 = 11

Find the augmented matrix of the above system and use it to solve the

system.
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/ é gk 5. [15 points] Consider f(z,y) = 3zy — z® — 3 \\\\

a) Locate all critical points of f(z,y). \
12 o 2
V’?mﬂ = ( 3, ?y) = (’3‘1 -3 3)(-—3\{’1)
el ot W VA= (0,0) = ir eIl 20 iy 3y = 3%t \\

3x-3y*=0 2 y=x*
=0 '\Lzolto Y Y
Hewee | (0,0 s a cviticel ?*.! = .37(‘3()(1)2 =0 }
X=l = y=1"=\ =7 3x-3xt-0
Hewee (1) 15 @ critied pt = X(-x})=0 = [X=0| orix= | }

‘% Aoy b) Classify the critical points of f(z,y) (i.e determine if they are local
~ max / local min or saddle point).
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6. [15 points] Consider the following system of differential equations

[2]-[7 2][28]

|2 a) Solve the following initial value problem with 21(0) = 5 and 23(0) = 3.
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7. [10 points] A committee of 3 people are going to be chosen from a
group of 9. Committee consists of a chairman, a secretary and a member.
In how many ways we may select this committee if Paula and Cindy do not
want to serve together.
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8. [10 points] Let f(z,y) = 1/4a? + y? be a function of two variables.

) Compute the directional derivative of function f (z,y) at the point
(—2,4) in the direction of ' = [ __-:13 } ;
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b) Find the angle between the vectors V f(—2,4) and v
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9. [10points] Assume that a car lot contains 20 percent Porches, 30 per-
cent Volvos, and 50 percent BMWs. Of the Porches, 60 percent have two
airbags, 10 percent of the Volvos have two airbags, and 30 percent of the
BMWs have two airbags. You are assigned a car at random.

&, a) What is the probability that the car has two airbags?
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