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/
Problem 2 {

(a) Use integration by substitution to show that / =1In ‘ In |z| I +C.

1
Tnfa]
(Integration by substitution is mandatory. There is no score for differentiating the
right-hand side.)
(b) Find the general solution of the differential equation
&= (zlnz)(1+Int), t>1,z>1 (D)

(c) Find the particular solution which passes through the point (t, z)=(1,1).

4.6.2013

1
Problem 2 Consider the function F(¢) = t* — —= defined for ¢ > 0.

(a) Show that

/ 1+Int)dt = F(t)+C
e i" - ]
v
and use this to find } & {1

In2
/ (2 + 1)e21+¢) 4z,
0

(Hint: for the latter, use the substitution ¢ = e*.)

(b) How many zeroes does F' have?
(You are not asked to calculate any, but observe that F(1/3) = 0 and that F'(1/3) < 0.)

(c) Use part (a) to find the particular solution which passes through (to, To) = (2,2) of
the differential equation

t*(1 + Int)

3i(t) = 1
)
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Problem 2 Let p > 0 be a constant and let g(z) = (2z + p)eP® + pre=2*,
() (1) Find lim g(z) or show that it does not exist.
2——00

(ii) Show that  lim g(x)=0.

T—+00

(b) Show that there exists an & < 0 such that g(Z) = 0.

(c) Find / g(z) dz and decide whether / g(x) dz converges.
P
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