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e Provide all necessary steps with clear writing.

e Mobiles and calculators are NOT allowed in this exarn.

Question # Marks Maximum Marks
Q1 13
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Q4 17
Q5 12
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Q1. For the differential equation y” — 2y’ + 2y = 2 + 1,

(a) Verify that y = 1 + 5 + Che" cos z + Cae® sinx is a 2—parameter family

of solutions.
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Q2. Solve the initial value problem
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Q3. {(a) Hhuw that (z + 1)y + 2y = €% is not exact.
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(b) Find an integrating factor y that makes the equation in (a) exact.
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) Use (b) to solve the ecuataon in (a).
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Q4. (a) Solve the initial value problem

(L—-x)y +ay=e"lniz + 1), y(0) = 2.
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(b) Give the largest interval in which the solution is defined.
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Q5. Find all possible values of mn for which y = 2™ 13 a solution of the differential
equation
2%y — 3ay — 3y = 0,

(a) on (—oc, +oc),

(1) on (0, +00).
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Q6. (a) Use a suitable substitution to reduce the differential equation
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to a separable equation. Do not solve the new equation.
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{b) Use an appropriate substitution to transform the differential equation
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to a linear equation. Do not solve the new equation.
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Q7. itially 30 milligrams of a radioactive substance was present. After 7 hours
the mass had decreased by 75%. If the rate of decay is proportional to the
amount of the substance present at time ¢, find the halt-life of the substance.
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