Examples of Linear First-Order ODEs
I.  Response of Sales to Advertising
Let S(t) be the sales rate, A(t) the advertising rate, and R(t) the change in the sales rate per unit spent on advertising.  Then one model of the response of sales to advertising is given by 
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where λ is the decay constant.  (This model was first developed by Vidale and Wolfe in 1957 and it performs pretty well when validated against experimental data.)

II. Capacity Expansion
Cuspic Containers of London has built up production of a new type of molded plastic container over the last few years.  At present the company has 2500 molding machines used to meet demand.  Surveys indicate that demand for this product will double over the next ten years so the capacity should at least double so they can meet demand.  Management has decided to expand the plant capacity steadily, buying 100t machines in year t for t = 1, …, 10.  Management must also allow for a decline in the productivity in the older machines.  From experience, the rate of decay in productivity, δ, is 5% of plant capacity per year.  

Assuming management follows this buying plan, when will plant capacity reach 5000 machines?
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