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QUESTION 5. (10 points) Solve y’ + :31-y = ( =1
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QUESTION 6. (10 points) Given Given y y 6 7y Find the critical points. Then
classify each as stable or semi-stable or unstable. Roughly, sketch the solunon to the DE if (0) = —0.5
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QUESTION 7. (10 points) Is 3 = =22 100 exaeq? If yes, then solve it. If no, then find a method that will help
us to solve it.
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QUESTION 8. (10 points) An ice-cream cake with initial temperature OC is placed in a room that has constant tempes-
ature 20C. If after 2 minutes, the temperature of the cake is 4C. a) How long will it tuke for the cake to reach the room
temperature? b} What is the temperature of the cake after 30 minutes?
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QUESTION 9. (15 points) Let A(t) be the amount of salt at any time t. A 50-gal tank initially holds 10 gallons of fresh
water (i.e. A(0) = 0). A mixture containing | kg of salt per gallon is poured into the tank at the rate 4 gal/min, while the
well stirred mixture leaves the tank at rate 2 gal/min. a) Find A(t). b) Find the amount of salt at the moment of overflow?
Find the conceatration of salt per gallon after 10 minutes?
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QUESTION 6. (10 points) Given leen y y 6 7y Find the critical points. Then
classify each as stable or semi-stable or unstable. Roughly sketch the soluuon to the DE if y[O} -0.5
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.QUESTION 8. (10 points) An ice-cream cake with initial temperature OC is placed in a room that has constant temper-
ature 20C. IF after 2 minutes, the temperature of the cake is 4C. a) How long will it take for the cake to_reach the room
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’QUESTION 6. (10 points) Given Given y 6 2 7y Find the critical points. Then
classify each as stable or semi-stable or unstable. Roughly, sketch the solutmn to the DE if y(0) = -0.5
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QUESTION 8. (10 points) An ice-cream cake with initial temperature OC is placed in a room that has constant temper-

ature 20C. If after 2 minutes, the temperature of the cake is 4C. a) How long will it take for the cake to reach the room
? 9

temperature? b) What is the temperature of the cake after 30 minutes? T (.0 ) -0 Te * a0 C
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QUESTION 9. (15 points) Let A(t) be the amount ol"saIt at any time t. A 50-gal tank initially holds 10 gatlons of fresh

water (i.e. A(0) = 0). A mixture containing | kg of salt per gallon is poured into the tank ut the rate 4 Zal/fin, while the
well stirred mixuure leaves the tank at rate 2 gal/min. a) Find A(t). b) Find the amount of salt at the moment of overflow?

Find the goncentration of salt per gallon afterlO minutes? ‘ . k) . _P\L_r)_
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QUESTION 6. (10 points) Given (J1VEN Yy =y — 6y — 7. Find the critical points. Then
classify each as stable or semi-stable or unstable. Roughly, sketch the solution to the DE if y{0) = —0.5

cntical ponks ¢ 'j‘: 0
4*- 6y*=7y= o
yly™-cy-#1=o

Bz o (5“:}][5‘*']: o
e Y= F 5.—.-|

- 20y +!i-?)

H(Q):— -0.5

{0,~0.5]
> j-_— - ]
QUESTION 7. (10 points) Is ' = % exact? If yes, then solve it. If no, then find a method that will help
us to solve il
di:? = - (Yruire*0) o - fx
2yx 4 & +2y-10) Y

(Px) = 2'_—]
F(g)f::}_j = (FBg= [F)x = yes! exact (mpliar)

(24x + e’ 42y~ 10) dy + (Y ux’+ S DYdx =0

foy) = fFjdj
¢

5{13x+¢5+13-!o) dy = (4>« +€j+t_{‘-|03+ h(x\)

yh 4 W (x)
&*“34-&"4-:0 S O I W(x) = X'+ €+ 1D )
hix) = [(u3+e*+10)dx = x'reviox+ C

x
=T, gix 4 e+ Y10y C +10x+C=0 |

b 4
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QUESTION 8. (10 points} An ice-cream cake with initial temperature GC is placed in a room that has constant temper-
ature 20C. If after 2 minutes, the temperature of the cake is 4C. a) How long will it take for the cake to reach the room
temperature? b) What is the temperature of the cake after 30 minutes?

Tec= Q.OQC. (‘_\T

T{e)=Q'C = <(T=Te)
T{y=1,°C AT _ i (T-Qo)
=7 T-20C clt

‘T‘:.P £ =30min GI‘\IT_.ZO‘:: <t 4+ C

o

T-20 = q_E’_K
|- aera0)

o
0= 08+20=>a=-20

a2l 2K I_L--'LD_ i
h =-20€ +20 = € “10 T 5
Eoe— Dcmm ke niWsY/a = ~0.1iq
TR BY T _me—c’"u(m)
@) Q0= -ave + 20 ) + 20
€ =0 =) never o it C

never reach L0° C
QUESTION 9. (15 points) Let A(t) be the amount of salt at any time t. A 50-gal tank initially holds 10 gallons of fresh
water (i.e. A(0) = 0). A mixture containing | kg of salt per gallon is poured into the tank at the rate 4 gal/min, while the
well stirred mixture leaves the tank at rate 2 gal/min. a) Find A(t). b) Find the amount of salt at the moment of overflow?
Find the concentration of salt per gallon afier 10 minutes?

AldY= o

Vo = \OjQ_Q

dn = Uxy)- (ex2)y , <= BW A

df 'O+ Lk-2t 10+t
2 A

dh - k- T

cle

=S © T

A+ Y Y+ 3

(& : | 5+£))
P\(E\ _ JC 544 ('4.] de =\_{.J Un \d{-

€ .
= U:‘f's adt _ * .
CI d%:-&- e'unls+t——-—-——.-. L}{_j 5 ) =4t "*'5{';4“

b+ 5
ARI=0 = O = Wh C ‘5 =D C= D
O laey = 9f a0k
L E+tS
b) V = 50 =y over flow D0 =10+t = £=20 =) F\(;_c{) -4 % kg of salt

20/3 0-889 K9 S/ i

(7195
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10+ 2(10)
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aussoN .8y sove 7 = %sﬁ/a@k@n
. X + ’1\6 *Ui
A
K\ +¥X = 'ltj + 57-.
650‘3—; Cd X = 563(62"")3) ) bqej*_c
. o - e
x= 9+ C e e4
- (=3z-+y)
QUESTION 2. (10 points) Solveg—‘g = 9$+i%1-iy J
| ¥
3 SX+Y
> (3x+%) 1 €
e =3 _ -3 %t
» 3 e~ 3%+
% A% +y
-d_bg. - -6+ d‘_—\ dy W
e
ady _ dw
TFJT+3 wed_eW = X+ 0
v 1 dy T2 EY) —3% +9) T
W e - 3% +4)E -
! e 7
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QUESTION 3, (lSpuints)Solvey( ) — loy' - 3,-23’ = i4 Yy = x® ylopy™
94" Larogxn?
n-2 .
(nz_h))( - Jo n Xh-'). - ‘?Xh-l -6
(n-% A
X (hl—h —|C)h+l$§) - Q
n-7 )
Y (h'l_llh}-lca =~ Q Bh:" C, X —\-C.l)('l.i?/
n-2 o
¥ n -9 w-71 =~ g p
(-% S W) =Xt Wal) = X
n -____ Ldl = X . ? \
h o= wWiix) = 3X7 Wy lx) = 24X
daz= X
Va\l\ﬁ.k\\o"\‘ '<(>(! = ....lj-_ o 30(1()
Sy LX) X

Wi (x) V(%) + Wy (x) Vi(x) = @
- X U x) + ¥*V'ixn = o

O— [N¥ 00 4 v = Ay

AU v 2 v = o

Q¥ . 2l
= U 4 XV F
%+ 9 -
=y X U‘(}\)*— 7‘3
X o, 4Vl =0 0 () ==
Y 1\(11
XYY = - EME
V(X)) =
7.)(15

. -1]

V{x) - 24 -14 2y
= Y idx =4 4
7 do T C Lf/

Vo = WO U + wyrxy vex)
~ =4y

= 2 -l2
Iz o g X

-2 3. -
Y%) :-C;Xq-l-chi-—}—[jix + == X

F i

=.—;C{Xc{+C? Xl+ 2
IH

-1,
X
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QUESTION 4. (10 points) Solve y(z) + o +1y’ = '('w_z(%l))z
W = (j\ AR (W= :Q‘\H‘Dl
2 A+ N @'ﬁ_xﬂg
:-_2_>_(_+I.dx _ En&!%—l _ e)ﬁ(ly+D' o
AN
! -@x“jf _Sﬂ XAl g0
o il (x> +¥+!):‘- Qg__,r)(i_')l_ )
W=
8 o
S i B dU o S.‘Uldd‘
0 = xraxl - "
-1
du = 2%+ | ~ -V - G¥c
-
| c)(?x | T = o
| + C + ) | U T XAyl
W-*-(x‘—mu—l ' ' Pt
W 2%+ _*_(')JH-')C.
X2 %+ |
W:é‘

2%+ L QxeC 0/)5
“Jwdr = X 4%+ |

e

o

B
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;;)UESTION 5. (10 points) Solve y’ -+ -le = (%1603(333) + Sz'n(3:c))y4

ul=-n
W = _ I -y -3 l—n - -1
S
W'e W= CosIx -~ 3Isiwldx
. - W = P
Qx
~X
W= CosdIXx A C e
| _
'—%3 = Cosdx+ce”
> = ot X
Coasx+Ce

3 I
J = =
Cosldx v+ C€
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QUESTION 6. (10 points) Given (G1VEN y y 6 y Find the critical points. Then
classify each as stable or semi-stable or unstable. Roughly, skeich the solut:on to the DE if y{0) = —0.5
< ) ~
— o - 7
°*§(6~6a—4) -

0. = \d (\d —-:0 (d*l).
CP - B =0, B=1.4=-1 <_(<——.j -

DL e ST

T te _

o = "o s
W=-1 = unstable /»”>j e °
‘6 =0 5+'q£|e

B = T % onstedle

~
~ ...;L -~
QUESTION 7. (10 points) Is 3’ = % exact? If yes, then solve it. I no, then find a method that will help
us to solve it. 1: v
0\3(2'0 v 4 ed + 2y- lo) +dx ((j +U3re +Io) O
~ Hen VFis exac
fox =2 smce  fyy - Fxy—42y = 2y

P99 Ty Ry = $agr ety agtodym A el e

| h(x)
Yy ah'(x) = Wrddr et a0

W) = Hy>+ X410
Shy - SuxPrefstode = xH1 eX v loxes hx)

d, u*_ o 4, e loY e
X u* s evy Y o+ Xa _
//

v
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QUESTION 8. (10 points) An ice-cream cake with initial temperature 0C is placed in a room that has constant temper-
ature 20C. If after 2 minutes, the temperature of the cake is 4C. a) How long will it take for the cake to reach the room
temperature? b) What is the temperature of the cake after 30 minutes? < (1)

AV = k(T-Te) TGQ)Y=H4 = -20868 "1 20 2k
ot , 6= —n0er . B -we
4T - k(7= 20) ollst o
elu: Th) = 20- 20€ Ak -~ -o0-224
kdt 2 B To g - 0.l 4
4 | r@ T8 =20 - fo —20¢ L
= 0O cn t o) \ t ey
\nT—-?O = KJC -G eo LA 7 ! foom ‘Qmp‘
. O —_
T-20 = eft.e ©)- T(3) = 20 - 20¢°116(39)
Te) =ccft+20 \_-; 9.3 G
3! __
T(0) = c&+20 = 0 4
¢ = - 206

QUESTION Y. (15 points) Let A(t) be the amount of salt at any time 1. A 50-gal tank initially holds 10 gallons of fresh
water (i.e. A(0) = 0). A mixture containing 1 kg of salt per gallon is poured into the tank at the rate 4 gal/min, while the
well stirred mixture leaves the tank at rate 2 gal/min. a) Find A(t). b) Find the amount of salt at the moment of overflow?

Find the concentration of salt per gallon after 10 minutes? ' — ﬂ(h\
fﬁ@ _ Rede v — Rode out S o4 Y1-2t
af . Y _ 200 = _ P
At lo+2 % lo +2t
\ 2
ey +[5_._+3|7ﬂ(£) @ lqa,o) - uo(io) + 4{{o)*
b pintorat IS +2(10)
lorzte2_ - o2k = 26.7 gy sault
5 H'O'F%x"GH" L[ob+“\tl+b B Gy Stekia, = 6. F
- = Alt) 1o +2(10)
\0_}_2[. lOJr'lt' e +
— O = ¢ = Q, = ?/E{ K%/edc\llowa
AN
}(@ qo (RTINS E.f'/
1042 L
> Momed of over Plow  A(20) = Ho (20)+ 4 (20)*
v= lo+2L = 50 o +2(20)

t = ‘2@ i w = LI? kg gaﬁ';
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