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Address all parts of each questlon a.nd show your work t0 receive full credxt Wnte clea.rly
and box/circle/highlight your final answer. If you need scratch paper or additional space
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Math 33B-1 LTS g 2 1 /28/2019
(5 pts) 1 Clrcle ‘true or ‘false’ for ea.ch of the followmg sta.tements You do not need to Justlfy your answers ; ‘
(a) The differential equatmn v+ y +t=0is homogeneous

‘ ‘true‘ L ‘false

(b) The differential equationly’ = e"+y is separable.
Gt

(c) The 1mtla.1 value problem = \/'— z, 1;(2) =3is g'uara.nteed a unique solution by the umqueness
: theorem

true) fa.lyisef,
(d) The differential equation =’ — z = sin(t) is in normal form.
" true - (fals
(G
) 'The differential equation y’ + 2ysin(t) = ¢t is linear.
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(10 pts) 2. Use sepa.ratmn of variables to solve the followmg mltlal va.lue problems

(a.) 2 o Sm;“’),k y(E) f-—z
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(9 pts) 3. Existence-uniqueness s ~ ‘ e
‘ ~ (a) (5 points) Consider the following initia.l‘ valué problem:
ek | V== =2 e
‘Show that the existence theorem guarantees a solution to thls problem Then explam Why th13
solutlon is not guaranteed to be umque, usmg the uniqueness theorem to support your argument.
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(b) (4 points) Show that the uniqueness theorem guarantees that a umque solutmn exists to the
followmg initial va.lue problem '
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: (8 pts) ' 4 :"Conéi‘der the following differential eciua».tibn
e ty'+3'y=t2

(a) (4 pomts) Verify that the general solutxon to thlS equa.t1on is y(t) = —C—+ —é—tz where C isan a.rbltrary
consta.nt (do not solve the dlfferentml equatlon) ‘ : ,
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(b) (2 pomts) Usmg the general solutlon prowded in part (a.) ﬁnd the pa.rtlcular salutmn to the 1n1tla.l
value problem : ;
W=t £ U= -g ubshitase inly ( 0
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(c) (2 pomts) What is the mterval of existence for the partwula.r solut1on you found in part (b)'7
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into the tank at 5 gallons per minute. The well-mixed solution runs out of the tank, also at 5 gallons
per minute. R iy S S L :

- (a) (4 points) Derive the following differential equation for y(t), the amount of salt (in Ibs) in the tank
after ¢ minutes: T EE . , o

: (10 pts) 5. A tank initially contains 100 gallons of puré water. Bri:iei'with 2 pounds (Ibs) of salt pei' ’gyé,llwdn flows

2 L 0%
Then, explain why the initial condition is y(0) = 0. ( -.«\B i
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(b) (5 points) Solve the initial value problem from part (a). e -
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(¢) (1 point) How much salt is in the tank after 40 minutes? You do not need to evaluate your answer
numerically. For example, an answer of In(r) should be left like that. -
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(8 pts) 6. Direction fields
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