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Find a 1-parameter family of solutions to the following four first order differential equa-
tions.
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3] - 5. Solve the initial value problem (% + t2y)y’ + ty® + cos(t) =0, y(n/2) =0.
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In each of the following three differential equations find the roots of the charactistic
polynomial and the general solution of the differential equation in terms of real valued

functions.
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(a) What is the general solution?
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9. The equation y” +4y’ —5y = 2e~t—8te~t+5¢ has a particular soution y, = te™* —t—4.
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(b) What is the unique solution satisfying the initial conditions y(0) =1, y'(0) = =17
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4] 10. Given the equation y” + %' = (1 +e*)7".
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(a) Find a fundamental set of solutions of the associated homogeneous equation and
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[4] 11. The third order nonhomogeneous equation 3" — e*y” + ty’ — 6y = te' can be viewed
as a nonhomogeous system of order 3: DY =AY + ¢ .

a at is the matrix A equal to”
()W'h is tl A equal to?
%: Y wr ¥h Y= % MD%‘-‘. & B

o a o « ©
” =8 e A= oo 1
5 43=y4" 3 ‘-t ot

%2 %
+
é‘né!:q"'&‘jz"‘et‘&s te

(b) What is ¢ equal to?
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[4] 12. A tank continuously mixes 200 litres of sugar water which initially has a concentration
of 70 grams/litre. To increase this concentration a sugar solution with a concentration
. of 120 grams/litre is pumped in at a rate of 1 litre/minute and the mixture is then
pumped out at a rate of 1 litre/minute. When does the tank contain water with a
sugar concentration of 100 grams/litre?
t) = omoud A Ugay w groms =
p A A g | 0 b ] ot

y' Kt:z,o c}/ﬂ]{l @@l-—- [%f;_l% (l ﬂ{w‘)

Uh': (20 =~ ‘& ) lﬁ'+ty._.1;zo

" - %00 +(120)(aoo)

y
L-F:- et e_ /2./00 .-0-0" "34_

b&(o) = (‘70 c%)(nooﬁ.) = 70(a00) = @ 4(120)(100)

Do a = (70_(205(200) = (- 50)(200).
Fad £ wh  gt) - concoukrakion of bt = [0O

200 .
Nww 3 = [:("50)5#/"001-120] so Jnd T o
2,60 i

—-50 e“%f’o 4+ A0 = [oC, o - 2.00

._Q—%oo _ -20 :_st', ;é-:jm(s/zll)



ID #

mark

pagel (9)

page 2 (10)

page 3 (8)

page4 (8)

Total 35




