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MA182 Test #3 - Spring 2009 

Dr. Katiraie (100 points + 10 Points Extra Credit) Name 

Show all ofyour work on the test paper. Full credit is not given unless the answer follows from 
the work shown. 

sin ~ 8 = .!.(l- cos 28) cos-
~ 

8_= 2
1 

(1 + cos 28) sinW = 2sin8cos8 
2 

1. Evaluate the following indefinite integrals. (4 Points Each) 

~t- --,+
~+zjt~lj )(..f'\­

Al ==- r ;-V~. 
t= ... l,... --~.C'·L 

BIx:= z = ~+ 1- =' +{
 

( 

5e.b:J-dx ((c) j; 

--

t. 



Page 2 of8 
2. Evaluate the foUowing improper integral or show that it diverges.
 
Show all ofyour work on the test paper. Full credit is not given unless the answer follows from
 
the work shown.
 

5 

f ~dx 
(5 points)X'

-2 

3. A) Set up, but do not integrate or evaluate, integral(s) which represents the area ofthe region 

1 1 
R between the graphs of Y =~ , y = x, Y = 4 X ,and X> 0 (4 points) 

x-I ( )(-'"1.. (Hint: Graph the functions very carefully) 

It=- (x-V) dx+ J (j--tx.jh . ~,,1-~ ;{ :::; 0 . x....;:;:1 .. '!l == ""ii.;-'i 

'Z. 

3. B) Set up, but do not integrate or evaluate, the integral which represents the volume ofthe 
solid ofrevolution obtained by rotating region R about the x axis. (4 points) 

~ =: r;ff:rrx~rr{*-4jk+f.~=~&(1)1--7r{MjdX 
'X.;;; 0 x- , 

I 
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4. A tank: in the shape of an inverted cone contains some water. The tank: has diameter 14 feet at 

the top and is 16 feet deep (See figure). The water is 8 feet deep and has density p = 62.5 lb 
ft1 

Write an integral that represents the work required to pump all the water over the top rim.
 
Be sure to draw a picture showing how you are setting the problem up. Do not evaluate the
 
integral. (10 points)
 

:'I 7
L. ____.('­
16 - l~-J- tb ~-V'
'('.- 1-1 \~ _j) . 16 ft'b l. 

ft :: rrr 1- =. 1r(i( fl-j)) rt-

V := ."..(i~, (tb-!J) 'j b ~ 
r;J~ if .:=-_~ 2•~rr( L/-' ( I, -j)'" b. 

~'L:= ( ~ ~.S-1r (~~ ) ((~-j)'LU t19 .. 'tS~· d:i ­

5. The velocity V at time t ofa point moving along a coordinate line is V = Ie-5f .ft/sec . 
Ifthe point is at the origin at time t = 0, find a formula for its position s at time t. 

(10 points) 

tJ f(o):=: 0 

\

'Sto):::: 0 ' 
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6. An object is thrown vertically upward from a height of 10 ft with a velocity of47 ft/sec. 

Usea=-32jtlsec
2 

. t/i.:t):= -32-T+ 4-7 SLt)-=-(~t"2 (8 points) 

~ +y~~~ 
f,.:f9 a. When will the object be10 feet above the ground? 

-1(,t1-+'f7t; +(0:= 30 ~ -/~t1.+'f76 _~ .:;--Q 

~ ~ -=.tf-71: J4-7'£_ f(--t'Je1oJ _ ~ Q<5'z., ~.c~k 
-'3'- - ~ 

b. Find the maximum height ofthe object analytically. 2. 'f'l,. 5.rl.c.~ 

-3"Lt-f-'f7 4° .=$-/;'" 1·'f7~c.. ~ 

c. Find when the object hifJthe ground. -----l 
~ /~-t ~Lf-7 t:-t fo :;;.0 _.----:­

~ ~ :.tf:'7t-Ft:~«::!..b)6O)~~ 
d. What is the velocity ofthe object just before it hits the grou::::n=d?~ _ 

VL'l,11f) .:= -'l'1-L?I<f) +Lf7 .~ -53. 'f!6 ~~c ] 

7. Given I(x) = lnx 
a. Find the average value off{x) on the interval [1, 4] (7 points) 

-f().<l' -= _~ ~ 'f 11\ x: h {,\== 1",1.­

( - _. Jtr= LJ't­
:; .l. rKin l<- - ~ -'x. x J~J == I [ Y- JIIf
 

~ L: "3 xln,,--~ 

= +(4IYl'f-If -:~- (~ =- f-L'/-l~'f -'f-~I ] =' +('t~;TJ 
b. Find c such that favg = fCc) ---- .... - '(3 points) 

~ (C) ::: In c = ~("i 1"(\'f _'3 ) 1.- _ I 
~~~ If:'3~~· e-'" In'f 'IIJ"-.: -- ~I/f 

::;:;-€­
t" 
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8.	 A spring has natural length of2 ft. Ifa 20 lb. force is required to keep it stretched to a 
length of2.5 ft, how much work is done in stretching it from 5 ft to 7 ft? 

(6 points) 

9. Solve the following differential equations: 

dy eY sm2 B 
a) dB - ysecB 

lj J~ = ~ ~IL& Jr(}-' 
ej £.e-e.B­

K:; ~ Jq-::: e:j ~ 

Ju. ~~ V::: -ej 

(6 points) 

~~ '5+,-:vJj ~ X lfr\x J.. 'I- Iv =: S;Y?X Jx 
\i =:: -Cos X3~b 'L	 (

T+-~ .= -Xwry. -) -c.rx J..'f.. 
I·-··'·""'-·--~·_O_._~'_' '.'.~_'_'_"_'~'_."_ 

j b tt.. r --~------! 
'i:" + ~ == -~C4f~ Sm ~ +C­

~---""I!I>"""""""'''-'''~'''''_._'±''~'. 

'0' 

-' 
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10.	 A roast is taken from the refrigerator (where the temperature is 400 F) and put in a 3700 F 
oven. One hour later, the meat thermometer shows a temperature of 1000 F. Assuming 
that the roast heats at a rate which obeys Newton's Law ofHeating and Cooling, that is, 
that the rate ofheating or cooling ofan object is proportional to the difference between 
the temperature of the object and the temperature of its surroundings, the differential 
equation that models this situation is 

dT
-=k(370-T)
dt 

where T is the temperature ofthe object at time t. 

(a)	 Solve this differential equation subject to the conditions given. Find the value ofall 

con~tants. '-(0) == 4-0 ().f (8 points) 

J, -

_ II() (370 -T) =- ""+ -+- ~ 

_ \f'(tL'3 7Q -;j ::: 1<t- - 1;1130 

-1'ttL'31Q-'~) == KeJ) -·1Y'l1~~ ==3 -ttY\LZ7 a) == k -\1'133~ =9 

-\,,(0,1' -T) := 1<1(W-Jt-11l1,,, =j i:(;' -;:=T~(~ 
'"::l.1	 T "1.'). -\'1'\(11~:;)t - \'t\ (~~,;') \L 

J Q - := ~ ~~ e "t. 7 , 1.- -'3'3~ e-. 27~)\w -+- '3 7~ 

(b) Ifthe roast is done when the internal temmlPpeermmrmldn~«fl.f':"wltmS1lie1 

(2 points)the roast should be in the oven? 

..
 



•• 
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11. Cobalt-60 has a half-life of5.24 years. (Hint: dy =ky, and y(t) =yoekt )
dt 

a) Find the value ofk. (2 points) 

I S"/Llf fG
 
-.:=/e


'2.. S; 2.'? (t::
 
11\ V'(.. .= ~.-e-

b) Find the mass that remains from a 100 mg sample after 20 years. (3 points) 

\f\('/~ '* 2.,0 
~ ~ /00 e.....,. 1c'f :: i 0"1' Y'td--J 

-=-~-:;-;,._,_.~ ....-"._­

c) How long would it take for the mass to decay to 1 mg? (3 points) 

\Y\ ( 'I'\-) 1; 
5"-'1·.cf , 

.::::: \ 00 e... 

\1\ ((/\,) f: 
5."L'f 

e.. 



--r~T J1I A,==cq.JJ 
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(:::\
\:::::::;) Extra Credit	 Solve the following initial-value problems 

(Please isolate y) 

dy
a) -+2yt=y y(O)=6	 (4 points)

dt 

rJ~ d 
=3 i1: == 'j (1-2t) 

b) (l+COSX)yl = «l+e-Y )sinx 

(t+c,,1)() ~ == <t+e:-V si'-"K 
# 

y(O)=O (6 points) 

In llrl) == -IYl (1-+ c,,}x)+	 111 If 
, 

~It'\ yrj "- Ir\ (e~ -t-V;; Iv{ ~CQ} X ) -- I+c.oj -t­
~ +-( _ _!f-~_ 

'+0;>J)( 


