
Math 391H - Di↵. Eqs Quiz 4 Name:

Instructions: Please show all your work in the space provided, no credit will be given if appropriate work

is not shown. Clearly box your answer.

1. (5 points) A mass weighing 8 lb stretches a spring 3 inches. Suppose the mass is given an additional 4
inches of displacement in the positive direction and then released. The mass is in a medium that exerts a
viscous resistance of 6 lb when the mass has a velocity of 3ft/s. Formulate (but DO NOT SOLVE) the
initial value problem that governs the motion of the mass.

2. (5 points) Find the particular solution of
d2y

dt2
+ 9y = 81 sec2(3t).

SOLUTIONS

W=8
ma" + Ux +kx =0

2=3in =4ft

W=mg => m =y =5 =4

8 =1 =2

I +,x" + 22' +324 =0

and U'(0) =0

W =kL tk =b =4 =32a2n"+8x +128x =0,u(0) =5

yh= r2 +9 =0 =r=

13i

yh =2,20s(3t) +( sin (3t)

Use the method "variation ofparameters"since g(t)=81Sec (3t).

Suppose y, =c0s(3t) and yc =sin(it)

W =(cos(3t)
sin (3t) I = E- 3sin(3t) SCOS (3t)

u = -(2dt =
- (a.sin/tdt =-27/d*-+

92 - 95ec(3t) +C

v =( *dt =(we)-cos(st) dt =2=/sec(st)dt =
g(n/sea(lt)+fansst)) +Cn

50,y =x4, + vy =(- (ses(st) +2)(os(3t) +(9(n)sec(st) +tan(st)) +(n) sin(t)
=

- 9 +9(n)se(st) + +m(3t)/sin(3t) +C,cos(3t) +(2 sin13t)

Therefore, yp = -9 +9(n(sec(st) +tm(3t)/sin(st)


