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1, Soive the following LDEC: 

a) v" - y =xe x Undetermined Coefficients 

b) y"  4 y' + 4 Y = e'; Variation of parameters
x L> 

____________________________ nn •. •• 

(15 pts) 

(15 pts) 
_ 

}l(Solve the Cauchy-Euler DE: x' y"  4xy' + 4 Y =x' (10 pts) 

, ,/ 

3, '-"Solve the HLDEC: i 41 - 16 Y = x' - 16 
______________________________________ • .~. • •• n 

(10 pts) 
_ 

;i" 

Formulas: 

1) fly'] = s£{y}  y(O) 

3) £ {eat f(t)} :::: F(s  ai 

5) £ (U(I- a) f(l)l =e-os £ (f(t + an 

7) £ (t flt)j =-F(s) 

2) £[y"}=s'£{yj-sy(O)-y'(O)
",

4) £[J f(X)dX}=-"-£{f(O} 
,os 

6) e-OS£(f(t))=£(U(I-a)f(t-a)} 

8) £ {f) =f~' F(Sj{Es 

i, 25+2 
b) F(s):::: (s2+2s-!-!5)2 

4. Using differentiation or integration. find the inverse Laplace 

Transform of 

a) F(s) =tan" s (15 pts) 

, 
, , 
, ,1 ------------------------------_.----------_.---------------- - - -- - - - - --------- - - - - - ---- ---~ -----

5. Using Laplace transforms, solve the initial value problems 

y"+y=J;'y(t-U)sinUdU, y(OI=O, y'(0)=1 (15 pts) 

6. Using Laplace transforms, find the current i(t) in an RL-circuit 

r 
e2 ' if t < 1 

where itO) = O. R = 2 n, L = 1 henry and E = 
.' \ 0 if t » 1 
_______ ~ n • ., 

(15 pts) 

_ 

7. Find the Laplace Transform of f(t) = Si~ t ( 5 pts) 
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1.	 Find the current in an RLC-circuit, where R =2 n, L =1 Henry, 

C =1 farad, E =4 e-t volts, Initial values: 1(0) =1 and Q(O) =1. 

Use the method of undetermined coefficients. (15 pts) 

..----.•.....•._-_..- - _-_ _---_.. -_.. - _---------.-----.------

2.	 Solve the 10th order HLDEC: (£>2 + 4)3 (£>2 - 2)' y =0 ( 7 pts) 

3.	 Solve the Cauchy-Euler DE: x 3y'" + 2 x' y" - 4 x y' + 4 Y = x3 (13 pts) 

4.	 Solve the following LDE: y" - 2 y' + 2Y =~ (15 pts) cos x 

Formulas:
 

1) £(y'}=s£{y}-y(O) 2) £ fy"} =s' £ {y} - s y(O) - y'(O)
 

3)	 £ (ea l f(I)} =F(s - a) 4) £ 1r' f(x) dX) =1. £ (f(l)lJo S 

5) £(U(t-a)f(t)} =e-"'£{f(l+a)} 6) e-as £ (f(l)) =£ (U(I - a) f(1 - a)l 

7) £ (If(l)) = -F(s) 8) Elf) = [= F(s) ds 

5.	 Find the inverse Laplace Transform of 

a) F(s) = ,1 6 b) F(s) = ~ 4. a (10 pts) 
5 +	 s+ '" '+ s 

6.	 Using Laplace transforms, solve the initial value problems 

a) y" + 3 y' + 2 Y =U(I - 2), y(O) =1 , y'(O) =0 (15pts) 

b) t y' + Y =e' , y(O) =1 (15 pts) 

cos I if 0 < 1< ,,/2 
7.	 Find the Laplace Transform off(l) =( (I _ ,,/2)'/' if I>" /2 

Given: rt ~ 1= -y;;. (10 pts) 
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1.	 Solve the 7th order HLDEC: (D + 1)3 (D2 - 2 D + 5)2 Y '" 0 (5 pts) 

2.	 Solve the differential equation: y" + 2 y' + (1 + a) y '" 0 

Hint The form of the solution depends on the values of a. (10 pts) 

3.	 Solve the following differential equations: 

a)	 y(4) - y" '" e" (10 pts) 

b)	 x 2 y" - X y' + Y '" !- (x » 0) (10 pts) 
x 

c)	 y" + Y = tan x (10 pts] 

4.	 A mass m = 0.5 kg is attached to the lower end of a spring 

with spring constant k = 2. If we compress the spring 0.10 m 

and release it without initial velocity. 

a) Find the position of the mass at the time t. 

b) Find the period and the frequency. (10 pts) 

Turn Over 

..._~ -•............_.__.__.-..-_.._._--_.---- _-- __.. - -----.. -..-.. --..--.--..-----
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Formulas:
 

1) E{y')= SE{y)-y(Ol 2) E (y") = S2 E {y} - s yeO) - y'(O)
 

3) E{eat fIt)) =F(s - a)	 4) E { r fIx) dX) = .!. E {f(t))
.10 s 

5) E {U(t - a) fIt)} =e-as E {fIt + a)l 6) e- as E (f(t)) =E {U(t - al fIt - a)) 

7) E{t f(t)) =-F'(s) 8) E {-!.} =[=F(s) ae 
t s 

In the following problems, use the Laplace transform method.
 

y" - 4 Y =o(t - 5)

5.	 Solve the initial value problem (y(O) = 1, y'(O) = 2 (10 pts) 

6.	 Find the charge q{t) and the current i(t) in an LC-circuit, 

where L = 2 Henrys, C = ; farad, and E = 3 sin(2 t) volts. 

Assume that the initial current and charge are O. (10 pts) 

l
sin t if 0 < t < 1f /2 

7.	 Find the Laplace Transform of fIt) = 0 if; < t < 1f 

t~ if t >» 
Given: r[;] =.y;. (10 pts) 

8.	 Find the inverse Laplace Transform of F(s) = ....1..! _ ( 7 pts) 
(52+9) 

9.	 Find the Laplace Transform of: 

rta) fIt) = !!!!!.	 b) fIt) = sinx dt ( 8 pts) 
t	 Jo x 
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