Actuarial Science 2007/08

CALCULUS: QUESTIONS 7
DIFFERENTIAL EQUATIONS

These questions are mostly revision of last year’s material.

1. Which of the following are exact differential equations (i.e., of the form ?Ti = g—i %—5% =0)
d d
(a) 32*+y°+ 3xy2£ =0 (b) 22°+9° + 2xy2£ =0
d d
(c) xcosy—xQSinyd—i =0 (d) xcosz—xZCosysinyﬁ =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) %—i—:cgy:O (b) %—ytanx:shﬁx
4. Use separation of variables to find solutions to
d d
(a) d—i—l—mgy:() (b) ﬁ—ycotx:
5. Use change of variable to find solutions to
d d
(a) 2’2 =ya®—y’ (b) (@ +ay?) =y

6. Find the general solutions to the following differential equations:

d2
@) g2~y ="
2y .d o

Copies of all handouts can be found at http://www.staff.city.ac.uk/o.s.kerr/ActSciCalculus/



1. (i) yes, (ii) no, (iii) no, (iv) yes.

2. (a) 2*+ay=0C
() —
3. (a) R(x)= et/ Yy = Ce /4
4. (a) y=Ce '/
5. (a) @ =Cexp(a®/(2y°))
63x
6. (a) y=Ae*+ Be *+ 3

(b) y=Ae ™ + Be™* — xe "

Solutions

1
53;2 cos’y=C

sin® C

R(z) =cosz, y= x +

3cosx COS ¥

y=Csinx

y = Cexp(—y*/(22%))



