
Mathemati
s 134 { Intensive Cal
ulus for S
ien
e 2Exam 1 { Things To KnowFebruary 10, 2006General InformationAs announ
ed in the 
ourse syllabus, the �rst full-period midterm exam of the semesterwill be given in 
lass on Friday, February 17. The format will be similar to that of themidterm exams last semester. The exam will 
over the material sin
e the start of thesemester (Quizzes 1,2,3), in
luding the following material from Chapters 5, 6, and se
tion1 of Chapter 7.1) Riemann sums and the de�nite integral2) Appli
ations to 
omputing areas, average values, total 
hange of a fun
tion3) The Fundamental Theorem of Cal
ulus: If F (x) is an antiderivative of a 
ontinuousfun
tion f(x) on [a; b℄, then Z ba f(x) dx = F (b)� F (a)Also know the se
ond part of the fundamental theorem: If f is 
ontinuous on a � x �b, then F (x) = R xa f(t) dt is di�erentiable andddx Z xa f(t) dt = f(x)4) Antiderivatives graphi
ally and numeri
ally5) The power, sum, and 
onstant multiple rules for antiderivatives6) Di�erential equations dydx = f(x)7) Integrals by substitutionThere will be a review for the exam in 
lass on Wednesday or Thursday next week (February15 or 16). Rosie Ar
uri will be available on Thursday evening at the usual time for other,\last minute" questions.Sample ExamI. This is the graph y = f(x) = ( 1 if �2 � x � �1�x if �1 < x � 0p4� x2 if 0 < x � 21



(made up of straight line segments and a quarter 
ir
le):

A) (15) Use left- and right-hand sums with �x = 1 to estimate R 2�2 f(x) dx.B) (10) Using the relation between the integral and area, �nd the exa
t value of R 5�5 f(x) dx.C) (10) Let F be an antiderivative of f with F (�2) = 1. Use the Fundamental Theoremof Cal
ulus to �nd the values F (0) and F (2).D) (5) F is the same antiderivative of f as in part C. Is y = F (x) 
on
ave up or downfor 0 < x � 2? Explain how you 
an tell.II. Compute ea
h of the following integrals.A) (10) R 3px� 4x + 
os(x) dxB) (15) R x sin(12� 3x2) dxC) (15) R 20 t27+2t3 dtIII. The temperature Q(t) of a 
up of 
o�ee is 
hanging at the rate(1) dQdt = �3:5e�:05tdegrees Celsius per minute t minutes after it is poured. the temperature at time t = 0 wasQ(0) = 90.A) (15) Solve the di�erential equation (1) with the initial 
ondition Q(0) = 90 to �nd aformula for Q(t).B) (5) What was the average temperature of the 
o�ee between t = 0 and t = 5?Look over Problem Sets 1,2,3, the last three quizzes, and see the Review Problems fromthe ends of Chapters 5,6,7 in the text for additional pra
ti
e problems.
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