Math 285 Quiz 1 Version B .

1. State the order of the given ordinary differential equations and whether they are
linear or non-linear.

i) 4zy’ + 5y = cosz Order Linearity ) '
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2. Archaeologists used pieces of burned wood found at the site to date prehistoric
paintings on the walls and ceilings of a cave in Lascaux, France. Determine the
approximate age of the burned wood, if 14.5% of the carbon 14 found in living trees
of the same type was still present. The half life of carbon 14 is 5700 years.
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3. Consider the initial value problem

Gr, / % Fi X with z(to) = zo.

State the existence and uniqueness theorem which shows this ordinary differential
equation has a unique solution on some open interval I containing o
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4. Solve the following initial value problems

(i) Z = 3t* with z(0) = 5.
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(if) % = 2cos®t with z(0) = 1.
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5. Consider the autonoumous first-order ordinary differential equation
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(i) Find the stationary points and determine their stability.

XEe-2 < (mte)(z-1)
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(ii) Draw a phase diagram. Label the stationary points with an cross x and draw
arrows on the line below indicating the direction in which z(t) is changing.
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(iii) Find the unique solution to the differential equation that satisfies the initial
condition z(0) = 1.
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6. Consider the differential equation 3’ + y = €32,

(i) Find the general solution. Torke j’ f’@éf? ?zﬁf/&’” SrL= 'C%
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(if) Find the unique solution that satisfies y(1) = 2.
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7. Show the differential equation 2z — 1 + (3y + 7)y’ = 0 is exact and then find the
general solutlon
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8. Find the general solution to the homogeneous equation
zyy’ = 222 4 3y2.
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9. Solve the Bernoulli initial value problem

Y —6zy =2zy®  with  y(0)=3.
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