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' f water with 100 g of salt. Tank
1. {10 pts) Tank 1 iitially ('-()111'?““’" o ” :() v of salt. The tanks are
2 initially contains 1200L of water with 800¢ Hagram below. Note
connected by pipes with flow rates as .slmwu‘ in the (..hl@?‘l« : t ‘ iy it
that the voiunm of solution in each tank is changing! Note \ s the
the water entering tank 1 through pipe A is pure water, W]l(?l(.d‘.h ;
solution entering tank 2 through pipe B contains salt a..t. a Sron(-vntyl&_1.1,1911
of 20 £. (In all other pipes, the concentration of slet‘,.ls ().i (@11‘5@. equa
to the concentration in the tank that the pipe is coming from.)

Letting y; and y, be the amounts of salt (in grams) in tank 1 and tank
2 respectively, and using these (and t) as your only variables, write
down a system of differential equations, with initial conditions,
to model this situation.

Is the resulting system linear? If so, write it in matrix form, and also

specify if it is homogeneous, and whether or not it has constant coeffi-
clents.

Pipe A: 3 ;“rTn Pipe B: 4 L_

min
pure water with salt @ 20 &

__L_
Tank 1 Tank 2
10 L (init.) 1200 L (init.)
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) min
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(Answer on the following page.)
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2. (10 pts) Find the general solution of the system

;) |=T7 —4
¥ = 41 y
9(7\\ = N b} 49 -0 /
PN (repeaif&s \/

LOE; SEREE B . .
y [ s e /e

Cree} sdation e_lt [-‘.1

Tolve qu ?f@A.Q{Q['“’“J e,%m velther

[L\ ~U\S >
w
VR,

I
<V

WH -
e ? ()
it . |
. (151 )
N
T _1t # ( 3\1 + t[_‘\l |
Q
t(ILJ —C\e [;‘\Cﬂlé
l \ At _W
\ ]
bt [ ' Y e [V\ \
Y r S { t .\3 7’ J
oo )+ dGe R 1
| = > \/\ ) —7C\4;_ 1 ' /
Sul, #lq FU®
<\t [0
i LC «C [‘\] "SC—L[Y_U—S* [3 | -
€ - A _Zt c, ;CI*vl-
N R IR -ulf‘x = U\J: 6 : o
& ‘ 2(-Cq 230Gt p \l

‘‘‘‘‘



QO’Q\ SO\V\* 1om

3. (10 pts) Find the general solution of the system
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/) itk o 3 g systems of differential equations
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