








Homework (Section 2.5): Chain Rule
Andy Long, Spring 2024

a. 

In[3225]:= Clear[x]
f[x_] := x^3
g[x_] := Sin[x]
h[x_] := f[g[x]]
h'[x]
h'[Pi / 4]

Out[3229]= 3 Cos[x] Sin[x]2

Out[3230]=
3

2 2

b. 

In[3231]:= h'[x]
r[x_] := g[f[x]]
r'[x]
h'[.25]
r'[.25]

Out[3231]= 3 Cos[x] Sin[x]2

Out[3233]= 3 x2 Cosx3

Out[3234]= 0.177917664627618

Out[3235]= 0.187477112282064

c. h’(x) is periodic....



In[3238]:= Plot[{h'[x], r'[x]}, {x, 0, Pi}, PlotLabels → Automatic]

Out[3238]=

a.

In[3214]:= V[h_] := Pi / 3 h^2 (12 - h)
Plot[V[h], {h, 0, 8}, AxesLabel → {"height", "Volume (cubic feet)"}]
V'[h]
V'[1.0]
(* with units feet-squared (volume divided by length) *)

b.
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In[3221]:= h[t_] := Sin[Pi t] + 1
Plot[h[t], {t, 0, 3}, AxesLabel → {"time (hours)", "height (feet)"}]
h'[t]
h'[2.0]

c.

V'[h[t]] × h'[t]
Plot[V[h[t]], {t, 0, 3}, AxesLabel → {"time (hours)", "Volume (cubic feet)"}]
V'[h[2.0]] × h'[2.0]

d. The rate in part (a) is the rate of change of Volume with respect to height... (ft)^3/ft = ft^2; when we 
have the height as a function of time, we can ask what is the rate of change of Volume with respect to 
time.... (ft)^3/hour
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