Math 20D Exam #1 19 January 2011

1. (5 points) Find the general (implicit) form for the solution to 3’ = sec(y)t>.
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2. (5 points) A model rocket has two engines that produce 200 kgm/s2 of thrust each for 20
seconds. Unfortunately one of the engines fails after 10 seconds. Find the speed of the rocket
after 20 seconds given that the constant for force exerted by air resistance is 10 kg/s and the

rocket weighs 2 kg. For ease of calculation, treat the acceleration due to gravity as a constant
10 m/SQ.
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3. (5 points) Find the solution for the differential equatior ;+—~—t where y(1) = 3.
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4. (5 points) Draw a representative set of solution curves for the differential equation y' = f(y),
where the plot of f(y) is given below. Be sure to label all important points.
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5. (b points) Find the general solution to

2z sin(zy) + z*y cos(zy) + e cos(y) + (2 cos(xy) — €* cos(y)) ¥’ =0
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6. (5 points) The half-life of titanium-44 is 63 years. Set up and solve a differential equation for
amount of a 100 g sample present as a function of time. Use this to determine how long until
there is 1 g of the sample left.

u T:_/. d’éﬂws op #LLM o\tq[w\ﬂé

. cﬂ_
Mo 2o T b st
A
SMQ—‘[Q\ A/‘ﬂ/ﬁ_ 2 S /ews e .
L C /5 ﬂ&r 62

W@y = G5 %\f: -{—E%\

Siee. TOYOO = Coa ‘ ’Co; (4 =100
w(2)
w0 T\= (o6, ¢3 €

—r{ms jﬁgwt (S 18 lﬂQ“L UJLV\
(w (2D
£
{’-’-(OOC S

(W (3)
(—O_CYL :é ©3 _é
!w(
e =
= 43 ["L((Od\ 3 /k(IOO)

NG In (2\

Page 6 of 6 Name: Points earned:




