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Math 152, Exam #1, Fall 2011

Instructions: Show all work to receive full credit. All proofs must show clear and precise reasoning
without assuming steps that aren’t shown. If you use a calculator to solve the problem, you must sketch
the graph obtained or state the keystrokes used to show work. The use of symbolic manipulator
calculators or programs is prohibited on the exam.

1. Integrate. (5 points each)
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2. Use limit of the Riemann sum to calculate tfie area under the curve f(x)=x>+1 on the interval
[-2,31. [Hint: | suggest using the right-hand rule.] Then verify using the Fundamental Theorem
of Calculus. (20 points)
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3. Integrate. (5 points each)
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4. Prove by mathematical induction that Zz’: ( )
i=1

. (15 points)
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5. Integrate. (5 points each)

.
a. Ie;:-dp

U= —1‘5 =@~
olu= _—%afﬁP

,&ewwz@

b [(x+1)v2—xdx
[—w(@-v)2ndu

§-—€m2+ 2wt du

S 2 +C
ZuS —~
S A

C. I sech’ x tanh xdx

Such ¥ =
—Sochx = dic
- ng.ch,, - ,%3)((/ ,__%d%burc,
d i : dx ‘/ \

X +4x+13 CX"*‘Z)l‘{'q

L archn (%)\'L

{| ol B4 WO = [ 4 guekon($)




6. Use the definition of the hyperbolic secant function, in terms of the hyperbolic sine and

d
hyperbolic cosine functions, to prove that d—[sech Z] =—sech ztanh z . (10 points)
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7. A baseball is thrown upwards from a height of 2 meters with an initial velocity of 10 of 10 meters per
second. Determine its maximum height. [Hint: fmd its position function by mtegratmg twice,
starting with the acceleration due to gravity = -9.8 meters/sec’.] (10 points)
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8. Use the Second Fundamental Theorem of Calculus to evaluated— for F(x)= Jsm 2tdt . Then
; x

1
show that you get the same result by integrating first. (10 points)

Sex Zix> - BRE
(280 00

VS, | > (
~Loeodt | = 4 con(2e) ¥ 5000(d)
\

%Tx [’ﬁcw@)@)* Jé'(/@z ] =
2 pon 02 o = (342 sl 2e)

2

x +4 .
9. Find the average value of the function f(x) = , on the interval [1,4]. (5 points)
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10. Use the Error formulas to calculate the number of partitions needs to calculate the integral
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Ide to within 0.000001 for Simpson’s Rule. Use: IEI < 807 [max'f (x)ﬂ (10 points)
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12. Integrate. (5 points each) [Hint: the definite integrals may be assisted by properties of even &
odd functions.]
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