Further mathematics for economists
Coursework 1 - Integration/Differential Equations?

1. (10/100) Find the area below the curve y(z) = 23 + 222 + 2 delimited by
the lines x = 1 and z =2

2. (10/100) Find the area above the parabola fi(z) = 3z? and below the
parabola fo(z) = 1 — 2

3. (10/100) Compute the indefinite integral
/ dz
22 —4

Hint: Note that 1/(z? —4) can be written as A/(z+a)+ B/(z +b), where
A, B, a,b are constants

4. (15/100) Show that [arcsinzdz = zarcsinz + v1—22 +C
Hints:

e You will need to do one integration by parts and one by substitution

1
1—22

e Note that - [arcsinz] =

5. (20/100) Find the general solution of the differential equation
dy 2t
2— +4y =38
at + 4y e
6. (20/100) Find the specific solution of the differential equation

d
xcos:cd—y + (zsinz + cosz)y =sinz,0 < z < 7/2
T

so that y(7/3) =0
Hints:
e You will need to employ an integrating factor
¢ You will need to solve two integrals involving trigonometric functions
by substitution
7. (15/100) Find the general solution of the Bernoulli equation

dy

dy =ty
o T =ty

1'The material to the course can be found at:
http://www.staff.city.ac.uk/c.f.m.faria/furthermaths.html
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