Math and Physics Masters A Level Mathematics - Worksheet

Differential Equations

Pure: Calculus - 6 questions - step-by-step answers at the end

Name: Date: Score: /6

USEFUL EQUATIONS
dy/dx = fx)g(y) = [ dy/g(y) = [ f(x) dx dN/dt = kN = N = Npekt  dT/dt = —k(T — Ty)
In|y| = F(x) + c = y = AeF®

Questions

Show your working in the space under each question.

1. Solve dy/dx = e™* with y = 2 when x = 0.

2. Verify that y = Ae3* satisfies dy/dx = 3y.

3. Solve dy/dx = x/y with y = 3 when x = 0.

4. Solve dy/dx = y cos x with y = 1 when x = 0.



5. A drink cools in a 20 °C room from 80 °C to 50 °C in 10 minutes. Find its
temperature after 20 minutes.

6. Solve dy/dx = (1 + y)/x forx > 0, giveny = 1 when x = 1.



Step-by-step answers

Differential Equations

1.

2.

3
4.
5

y=—-e*+c.Atx=0:2=-1+c¢c,soc=3.y=3 —-e™ X

dy/dx = 3Ae3* = 3y. It does, for any A.

y dy = x dx gives y2/2 = x%/2 + ¢. With (0, 3): y2 =x% + 9, soy = V(x2 + 9).
dy/y = cosx dx givesIny = sinx + ¢, and ¢ = 0. y = eSin X,

T —20 =60e X, At t = 10: 30 = 60e~19% 50 e 10k = 1/2. At t = 20: T = 20 + 60 X
1/4 = 35 °C.

dy/(1 +y) =dx/xgivesIn(l +y)=Inx+c¢,s0l +y=Ax. At(1,1):A=2.y=2x
- 1.
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