AMA205 Integral Caleulns and Introduction to Differential Equations

Block I Goal Problems

By the end of this block of nstruction. vou should be very comfortable analveing problems similar to these:

10 Whes woe estimate distanees from veloeiiy data it is sometimes NOCCSSATY T Use thines fg.f . fa. fq. . L that are

May 7. 1092, the space shuttle Endeavor was launchied on nission STS-19, the pu rpose of whicl wag to install
@ new perigee kick motor in an Intelsat communicntions satellite. The table. provided by NASA. gives the
velocity data for the shuttle hetween liftofl and the jettisoning of the solid rocket boosters. Use the data to
esthuate the Leight above Eartl's surface of the space shuttle Endeavor. 62 seconds after liftof,

Event Tunels) | Velocity (ft/s)
Launch { {
Begin Roll Mancuver 1o 185
End roll Manewver 15 318
Throttle o 89% 20 Eay
Throttle to G7% 32 742
Throttle to 1049 34 1325
Maxdunsn dyuanie pressure (2 ) 1445
Solid rocket hooster separation 125 4151
14
Y
L™
i " g
pef il }35-;; i
(5‘
J B &
fY¥T & f
] ; :
B ;
o oo }
i 3 i ;"
95 - o é ! -
f ; L
do 4k ; B b
: st L TR G
6 s 5 fo 1z Y% iy B

b of stk
- Iy o€ £ - LELE Lad
el I = e
s
-~ t 5ot
b © : M

11



MA205 Integral Calewlus and Ditroduetion to Differentiad Eovarions
g ! .
the sides are 5 1t high, and the « 'ivpiii ol the water is 4
{Use the fact that water weighs

20A circdlar swimmine pool has o diancter of 24 .
ﬂ:. How much work is 1((1111}0& to pump all of the water out over the side’
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tfunetion, 1F the

{2} is defized to be the rate of (Emnw‘ of the production cost

3. The marginal cost function C7(
rounits of a product is C'(r) = 0.00062% — 1.0 + 8 (ineasured i dollars per

marginal cost of munufacturing o
unit) and the fixed start-up cost s C(0) = $1, 500,000, find the cost ()f producing the first 2000 units and then

determine the particnlar cost funetion that describes the cost of producing auy amount of Hews, Ci). for this

company, based o1 its start up cost.
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MAZ205 Tutegral Caleulus and Tntroduction to Differential Equations

A hots wet sumnner is cansing a mosquito population explosion in a lake resort area. The numnber of MosHitos

Is lncreasing at an estinated rate of 2200 + 1069 por week (where t s wensured in weeks), By how wmnch
. T e, i . . . . v .

does the mosquito population increase hetween the Afth and uinth weeks of stmumer? Determine a funetion

that models the total mosquito population at any week. How many mosuitoes will there be at the end of the
suunner?
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A I6th contury artilery battery has established its firing position on some high ground I500m away from an
eneny position which is located on a hill top 25mm higher in elevation than the battery's location. Additionally

a 1hm dgh wall protects the encmy wait, For the following problems assimme a constant acceleration due to
gravity of 9.87 -2

‘j = : TEEH meters

—fal.Determine o vestor function-in-terms-of the initial velocity-u-whicl represemts-the location of wennmion

ball shot from the batfery location at time t. Be sure to clearly dentify the oright of The TooMIiLRLe
TEVREETI YO0 Are Usig,
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MAZOL Integral Caleulns and Introdnction ta Differential Equations
{b) Assuming the guns of the battery have a muzzle speed of 1 352 and the guns are prepared to fire at an

itial angle of 307, use vour voctor fuiction to deteririne whethor or not the connon balls will clear the

wall. . N .
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(¢) Again assumme that the guns of the battery have a nizzle speed of 13520 and the guns are prepared
to fire at an initial angle of 357, Assuming the cannon balls clear the wall, what will the speed of the
cannon balls be the stant they upact the ground?
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MAZU5 Integral Calendus and Introduction to Differential Equations

() What s the maxinnm range of the cannon? (eiven the sune nnizke speed as i oparr ¢}
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a parabolie trajectory, Wiiat 1s the

(e} H the projectile does impact at the cannon’s waximum range with
total distance the cannon ball traveled through the air?
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MA205 Integral Caleulus and Tntroduction to Differential Equations

G, The year s 27 AD. you and vour buddy, Sparticus, are placing a vitlage. In Grul. under sieee, A stone wall
that is 200 high surrounds the village, You can get no closer than 3000 to the wall. Sparticus notices that
all of the huildiugs in the village are made of wood and thinks it would be a good dea to catapult heated
rocks over the wall into the village to start it burning and end the siege. You have a eatapult that senerates
aninitial veloeity of 15025 Sparticus wants vou to tell the men at what angle to set the catapilt so that the
vocks Tand in the village, Note that the village is perfectly square with each of the four walls being 1000
tong. Find the range of angles that vou can give to the men to insure success, Concern vourselt only with
i and ndnnng ranges. Assune vou are ceulered on one wall and vour rock will travel in a direerion
perpendicular o the wall.(See Figire Below)
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MA205 Tutegral Calenlis and Introduction to Differential Equations

— X B R [ A . . [N 2 R .
CoA tank woves from grid docation WLA3N42335 to arid logation W L-";,i(a_l;l P24 over flat serrabn AL disfances
are measired i meters. The average speed of the tauk i ",%':4 ' ‘ o
{ R ] :
) . ) o ) ) SN - i
(a} Graph the path of the tank. Idicate direction of mdrion.
(h) Develop a set of paramctric cquations that describes the tank's moveneut.
fel What are the coordinates of the tank 2 minntes after it starts moving?
(e} 17 the tank’s horizontal (eagt Jwest) location is BOOU, what is it's vertical Jocntion?
(¢} Assuming the tank continnes to move m the same dircction and ak the siome speed. what will the
coordinates of the tank be 1 Lour kter? (assuie the location is on the same iy sheet)
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