
Mathematics 204 

Spring 2012 

Exam Ill 

Your Printed Name: _ ____,J'~'f.:_:_. ---'Q""'-.._v,_·:::o.o_,_w~'------------

Your Instructor's Name: -------------------------

Your Section (or Class Meeting Days and Time): ------------------------

1. Do not open this exam until you are instructed to begin. 

2. All cell phones and other electronic devices must be turned off or completely silenced (i.e. not on vibrate) 
for the duration of the exam. 

3. You are not allowed to use a calculator on this exam. 

4. Exam Ill consists of this cover p:1ge, 6 pages of problems containing 6 numbered problems, and a short table of 
Laplace transforms. 

5. Once the exam begins, you will have 60 minutes to complete your solutions. 

6. Show all relevant work. No credit will be awarded for unsupported answers and partial credit depends upon the 
work you show. fn particular, work must be shown on integration, partial fraction, and matrix computations. 

7. You may usc the back of any page for extra scratch paper, but if you would like it to be graded, clearly indicate in 
the space of the original problem where the work is to be found. 

8. The symbols [ 18] at the beginning of a problem indicate the point value of that problem is 18. The maximum 
possible score on this exam is 100. 

I 2 3 4 5 6 Sum 

points 
earned 

maximum 
points 18 18 18 18 10 18 100 



1.[18] Find the solution ofthe initial value problem y" +4y = 2-4uiT
12

(t), y(O) = 0, y'(O) = 0. 
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2.[1 8] Find the solution of the initial value problem y" + y = ~ 8 (t- ;rr ), y( 0) = 0, y' ( 0) = -1. 

Write your solution as a piecewise defined function and sketch its graph on the interval 0 ~ t ~ 3n. 
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3.[18] Solve the integral equation y(t) + 5 J y(t _ r )cos ( 2r) dr = e -3'. 
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4.[ 18] Two very large tanks initially hold 100 gallons of pure water each. A mixture of salt and water at a 
concentration of3 ounces per gallon flows into Tank 1 at a rate of 5 gallons per minute. The well-stirred 
mixture drains into the environment at a rate of 2 gaiions per minute, and from Tank 1 into Tank 2 at a rate of 
3 gallons per minute. Another mixture of salt and water at a concentration of 4 ounces per gallon flows into 
Tank 2 at a rate of2 gallons per minute. The well-stirred mixture in Tank 2 drains into the environment at a 

rate of2 gallons per minute. If Q1 (t) and Q2 (t) denote the amounts of salt in ounces at time t in Tanks l 

and 2, respectively, SET UP, BUT DO NOT SOLVE, the differential equations and initial conditions that 
model the flow process. .J::-- -z.-~; ..... ~111 
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5. [ 1 OJ Verify that the matrix function X ( t) = ( e -Jt 
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6.[18] Solve the initial value problem 

x'=-5x+y, x(0)=2, 
y'=-3x-y, y(0)=-1. 

Describe the behavior of the solution as t ---+ oo. 
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SHORT TABLE OF LAPLACE TRANSFORMS 

f(t) .e{f(t)} = F(s) 

at 1 
1. e -

s-a 

n! 
n = 0,1,2,3 .... 2. t -

n+l ' s 

3. sin(bt) 
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:./ + b2 

4. cos(bt) 
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5. /") (t) s"F(s)-s"-1/(0)- ... -/"-1)(0) 

6. ect J(t) F(s- c) 

7. uc(t)f(t-c) e-cs F(s) 

8. (f*g)(t) F(s)G(s) 

9. 0 (t- c) e -cs 



2011 Sff· Semester, Math 204 Hour Exam liT, Master List 

1 nn ur:• ................. 59 .mr 19 
99 58 Ill 18 
98 lH1 57 lfll 17 
97 Uff l\ 56 Uti' 1 16 
96 Wf 55 I 15 
95 lll 54 1111 14 
...... .... .~ .. .~·. (', ,.."' ., 1" ~4 Ut1 ll )J II lJ 

93 l \1' 52 1\U 12 
92 l.H1' l 51 ll 11 
91 m1l\ 50 l 10 
90 lUf \l 

49 " 
9 

89 U« lUf U\1'' 48 II 8 
88 j.Uf l\ l\ 47 7 
87 .u« mr 46 6 
86 Ill( 45 I 5 
85 llll 44 Ill! 4 

84 1!tf ' 43 3 
83 .mt lll 42 2 

82 J.Ht \\\ 41 1 

81 Wll 40 0 

80 1\\' 3911 
79 Wflllt 38 ll 
78 u-tr I 37 

77 utrl\1 36 

76 Wf Ill 35 
75~\\1 341 
74 Uif I 33 

73 .utf \\\\ 32 

72 Ill 31 
71 lUI 30 
}0 lUI 29 
69 ltll 28 I 
68.utfll 27 

67Utftl\ 261 
66 .utt 25 
65 .utf liH - . }1.:: 24 ~~.' ~ 1 J-.> 

64U 231 
63 IHI 22 
62 llll 21 
61 llll 20 \ 
60 1\\t 

Number taking exam: ;t~l Number receiving ,A's: 5"5 tS.5'7o 
Median: -r7 Number receiving B's: 7'-, 25'.~ 
Mean: '15. ,_ Number receiving C's: "5" ;u.1 
Standard Deviation: 15". { Number receiving D's: 5"1 li.2. 

Number receiving F's: 50 '"·s 



2012 Spring Semester, Math 204 Hour Exam _:m:_ 
Instructor Q-rN , Section A 

1001 59 19 
99 58 18 
981 57 17 
971 56 16 
96 55 15 
95 54 i 1 A 

8 As 
1'+ 

94 II 53 13 
93 I 52 12 
92 51 11 
911 50 iF 10 
901 49 9 
891 48 8 
88 I 47 7 
87 46 6 
86 II 45 5 
851 ?Bs 44 4 
84 43 3 
83 11 42 2 
82 I 41 1 
81 I 40 0 
80 39 
79 38 
78 37 
771 36 
76 35 
75 l\ (,C,s 34 
74 33 
73 II 32 
72 31 
71 30 
701 29 

--6911 28 
68 I 27 
671 26 
66 25 
6511 bYs 24 
64 23 
63 22 
62 21 
61 20 
60 
~ 

Number taking exam: 30 Number receiving A's: 8 ~,.7io 
Median: 132.t~ Number receiving B's: ~ JD.o 
Mean: Qo.i Number receiving C's: I. .:to.o 
Standard Deviation: U.i Number receiving D's: ' 'l.o.o 

Number receiving F's: I 3.3 




