PC10372, Mathematics 2
Example Sheet 1

Revision
1) Find the stationary points of the functign= z%¢~*. Hence sketch a graph of the

functiony.

2) Convert—2 + 27 into exponential form, i.e. the forme®. Using this form findall the
solutions of the equatiost = —2 + 2i.

3) Use L'Hopital’s rule to evaluate

2
2
i ©O8 (x/2)

Differential Equations
4) Solve the followingseparable ordinary differential equations:
) % = cost — e, if y = 3 whent = 0.

i) y(1—22) %=z (1+4?)
i)y & =2+ ayif y=0whenz =0

5) The motion of a space probe launched from the surface ohmeplof mass\/ and
radiusR is described by the equation

dv 1

— = —_MG—

Var Gr2

wherer is the distance of the probe from the centre of the planetward v(r) is the
probe’s velocity at distance (Note that the LHS of this equation is the acceleration and
the RHS is the inverse-square law for the gravitationaldgrd the probe has velocity
when it leaves the planet’s surface, solve the differeetglation to find(r).

6) Solve the following first order ODESs using an integratiagtor.

i) % — 3y =e*wherey=1latt=0

i) & +4y=1t—3



i) sec:z:g—gyc +y=1
7) Solve thehomogeneous equation

@ B Yy — /$2+y2

dx T

8) Use a substitution to linearise the following Bernoutjuation, and hence find the
general solution

dy 3
d:z:+y =Y

9) The motion of a projectile falling under gravity with aggistance which is proportional
to the speed is given by

dv

— = —qg—Fkv
dz 9
wherek is a constant.

a) Solve this i) as a separable equation and ii) using anriatieg factor. Show that the
answers are the same.

b) Find the particular solution satisfying= u att = 0.



