MATHEMATICS: TERM 2 QUESTIONS 8
DIFFERENTIAL EQUATIONS (FIRST ORDER)

1. Which of the following are exact differential equations (i.e., of the form %€ = 2£ 4 %—5% =0)

dy dy _

20 + 1% + 2xy—=2 = b 3 3 2 2

(a) rTy xyim 0 (b) 2’4y’ + 3z —|—3:Ey)—$ 0
d d

(c) dx 2zy’ (25523/ + 63/)7y =0 (d) 2zye + x2(3/ +1)eY ji 0

2. For the answers to question 1 that are exact differential equations, integrate to find the
solution (i.e., find F' = C)

3. Use integrating factors to find the solutions to

d d

(a) %—Fx?’yzo (b) %—chotx:cost
4. Use separation of variables to find solutions to

dy 3 dy 9

- =0 b) —= 2 1 =0
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Copies of all handouts can be found at http://www.staff.city.ac.uk/o.s.kerr/ActSciMaths/
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. (1) yes, (ii) no, (iii) yes, (iv) yes.

2+t =C
222 + 2% + 3y = C

R(z) = e/, Yy = Ce /4

Solutions

22ye? = C
3 C
R(x) =sinz, yz—co.s Tt —
3sinx sinx
1
y=——+
2?+r+C
y = C coshx



