MAT2705-03/04 11S Quiz 8  Print Name (Last, First) |

Show all work, including mental steps, in a clearly organized way that speaks for itself. Use proper mathematical
notation, identifying expressions by their proper symbols (introducing them if necessary), and use arrows and equal
signs when appropriate. Always simplify expressions. BOX final short answers. LABEL parts of problem. Keep
answers EXACT (but give decimal approximations for interpretation). Indicate where technology is used and what
type (Maple, GC).

1. 4y"+4y' +5y=>5cos(¢/2) a)ldentify the values of the damping constant ky=1/1, the natural frequency ),

, and the quality factor =0, 1,
b) Use the method of undetermined coefficients to find the steady state sinusoidal solution
(the particular solution Yy ) of this driven harmonic oscillator DE.

c¢) Evaluate the amplitude and phase shift of this steady state solution and re-express this solution in phase-shifted
cosine form.

d) Now find the steady state solution for a general positive frequency 4y"+4y' +5y=5cos(w?), ® > 0.

e) Evaluate the amplitude 4 (®) of this sinusoidal function. Show that it simplifies to
1

2
A(OJ) = 5(25 —24 co2 + 16 034) . Does A(1/2) reduce to your result for part c¢) as it should? Evaluate 4(0).

INJI9

f) Use calculus to show that the peak amplitude occurs exactly at the value = E, for which 4 ( Q) ) =
peak 2 peak

(no need to verify this fact). How does the ratio 4 ( ®, )/A (0) compare to the Q value?

eak

P s0lution [see Maple worksheet for amplitude versus frequency plot. |



