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Find the tangent line to the parametric curve

x = t2, y = t ln(t)− t

at t = 2.





Find the solution of the differential equation

y′ = ln(x)y







Solve the initial value problem

x2y′ + 2xy = lnx, y(1) = 2.







Solve the initial value problem

xy′ = y + x2 sinx, y(π) = 0.







A tank is filled with 100L of a salt-water mixture containing 10kg of dissolved
salt. Brine containing 10g/L (1000 g = 1kg) of salt enters the tank at a rate of
1L/hour, while the salt-water solution in the tank drains at a rate of 2L/hour.
Write down a differential equation for the amount of salt S(t) in the tank for
t ≤ 100, assuming the salt-water mixture is always kept thoroughly mixed.
How much salt is remaining after 10 hours?
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Find the area of the region enclosed by one loop of the curve

r = 10 sin(πθ).









A population of honeybees grows at a rate of 10 bees per hour when the
population is small. The hive can contain at most 1000 bees. Use a logistic
differential equation to model the honeybee population P (t). If the popula-
tion starts with 10 honeybee, how many bees will there be after 10 hours.









Find dy/dx and d2y/dx2 for the parametric curve

x = t3 + 1, y = t2 − t.

For which values of t is the curve concave upward?







Find the surface area obtained by rotating the curve

x = t3, y = t2, 0 ≤ t ≤ 1

about the x-axis.









Find the arclength of the curve

x = 1 + 3t2, y = 4 + 2t3, 0 ≤ t ≤ 1.









Find the arclength of the polar curve

r = 2(1 + cos θ).








