
Applied Mathematics
Math 345

Midterm November 5,2012
Dr. Pendergrass

NOR AM I AWRRP OF ANYOx uv HoNoR, I n,qvp NETTHER GIVEN NoR RECEIVED ANY AID oN THIS woRK,

BREACH OF THE HONOE COIP TTTAT I SH,q.T,T, NOT IMMEDIATELY REPORT,

Pledged:

Print Name:

Solue the following problems. The soluti,on to each problem should be clearlg presented, i,n a logical and, coherent

fashion. Begin each solution on a new sheet of paper. You ca,n use your class notes, mg posted lecture notes, and'
the solutions to all preuious assignments in worki,ng these problems. You can also use anA standard calculus
book. You may use Maple (or another CAS) onlg on problem 6. No other outsitd,e resources are allowed,
(includi,ng on-li,neresources). Thi,s eram'is d,ue Monday, Nouember 12, atthebeginning of class.

1. (Envelopes) When a musician accents a note, he or she will typically make the first part of the note (the

"attack") very forceful and loud, while the steady-state part of the note will be at a somewhat reduced
volume. The "accent edge" in the figure below models this type of attack.

I

slope : a

Figure 1. An "accent edge."

Here, a is the slope of the edge at time t : O, ro is the time at which the accent edge is at a maximum,
and 1 is the end-time for the edge. Use the cubic rising edge model we derived in class to develop a model
for the accent edge. Define the accent edge piecewise, using one cubic rising edge to model the first part

of the accent edge (up to time rs), and then a translated, scaled, and flipped cubic rising edge to model
the second part of the accent edge (from time rs to time 4). Give a general formula for the accent edge
in terms of the rising edge. Give an explicit formula for the accent edge for the case r0 : I, o : 2, rr :2,

and / : 0.5,

(Instantaneous Frequency) Recall that if s(t) : s.r12?T9(t)), then the'instantaneous frequency function for

s is defined bv f{t) : g'(t).

(a) Let s(t) : 
"o.12r, 

fot * \e-"t sin(2rf*t)). Find the instantaneous frequency function for s.

(b) Suppose s(t) : 
"or12n9(t)), 

and the instantaneous frequency function for s is h(t) : /o * pt". Find
an explicit formula for s(t).

(Pitch Siren) Recall that p,itch is the base-2 logarithm of frequency. Accordingly, the 'instantaneous pitch

of s(t) : cos(2rg(t)) is pi(l) : losz(/,(t)), where fi is the instantaneous frequency function for s. Suppose

that the instantaneous pitch function is given by

Pi(t) : no +\ sin(2tr f*t)

Find a formula for s(t). (Your fbrmula will contain an integral.)

TO

2.

J.
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