Mathematical Physics — PHY307 Fall 2018

Professor Dmitry Garanin Assignment 2

1. Indefinite integrals. Use substitutions to calculate the integrals

a) [dv12v(7 + 6v?)°
b) [dz7z%(14 + 8z3)7°

[dv (v —2v3) cos(v? — v*)
d [dt %sin[l —Int]

2. Definite integrals. Use differentiation over a parameter to calculate the integrals

a) f dx =— con5|derl(t)—f dx
b) f dx Smx conS|derI(t)—f dx

lnx

smx 11-cosx

e, Using the result, calculate [
x2

) A= fo dx e™*’; consider 1(t) —f dx 1+( )2 sothat A = lim I(¢).
t

Then I(t) = tf dy o

1+y2 )

Integrate the relation E tl(t) th dy et 2(14y%) = _pe-t A, etc.

d) fooo dx x2e~*"; consider I(t) = fooo dx e=t" = 5\/%; Alternatively use integration by parts.

3. Definite integrals. Calculate using functions of a complex variable

2m

a) f 10+6cos b

b) fo dx % and fooo dx C:)/S;. Kill the square root and express these integrals via Re and Im of
fooo dx e*” Express this via the integral over a straight path in the complex plane at ® = /2 to
the real axis.
f dx ==X >; also f dx % by complex variables and differentiation over parameter

d) f dx \/_ alsof dx o 2(2)2 by complex variables and differentiation over parameter

4. Multiple integrals. For the pyramid enclosed by the coordinate planes and the planex +y +z =1

a) Findits volume
b) Find the coordinates of the centroid (center of mass for the uniform density)
c) Ifthe densityis z, find M and Z

5. Multiple integrals.

a) I = fjooo dx e~ by considering I? as a product of the integrals over x and y, considering it as a
double integral and calculating the latter using polar coordinates.

ikr
b) [d%k —

aZ+k?




e ik

o [d3k

a?+k?

00 ~00 2 2
d J, J, dxdy1+(xx+;2)2e‘2"y by change of variables u = x? — y2,v = 2xy.



