Mathematics 172

Quiz 21 Name: |<e Ve

You must show your work to get full eredit.

Recall the basic formula for using the derivative to do approximations:

 fa+ )= @)+ Pl
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1. IP P(3) = 7.2 and P'(3) = 1.5 approximate P(3.1) and P(3.05)

PR~ 125 P3.05)~ 1,275
a=%, h=.l Pi2.05) & 7.2+ (Ls)l.0g
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2. Let P satisfy the rate equation

P'(t) = 12P(#) ( & (t,))

115
(a) If P(4) = 105 compute P'(4). Pl)=_ [l.ox6
y, — = (|- /0§
P i4) = 120e (I- 104
= L0O9¢
(b) Use this to approximate P(4.05). P(4.05) ~ (O0Se OSS

Plg.05) = pi4) + B1e) o)
= 105 + (1.0%6)(-05)

= /05,055
(c) If P(13) = 118 compute P’'(13) and use this to approximate P(13.1).

P(13)= — .28 9% P13~ N 2.9L73

P/t3) =12 tig) (1-1%) = =, 3694

Ps.0) = Puz) + Pi3) ()
= 19 + (=3¢ el)
= |17.9632




We can use the same idea on systems of rate equations. For example let us work
with the system

d

d—f = .1z(1 — .1z — .2y)
d

d—i’ = 2y(1 — 15z — .15y)

Assume
z(17) =5,  y(17) =2
3. Compute the derivatives z/(17) and 3/(17).

' (17) = ¢ O5 y(17) = =L
XU = ()| = () =-2(=) = 08
907y = <2 (2 — - (st5) —~S(2)) = =, 0|

4. Use your answer to the previous problem to approximate z(17.5) and y(17.5).
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