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1. (20) Find all y(x) which satisfy
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2. (20) Use the method of strained coordinates to find the appropriate
frequency modulation, valid at order ε, to achieve a secularity-free
solution to the equation
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You have the identities

sin5 θ =
5

8
sin θ−

5

16
sin 3θ+

1

16
sin 5θ; cos5 θ =

5

8
cos θ+

5

16
cos 3θ+

1

16
cos 5θ.

3. (20) Find ∂u
∂x
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x + 2y + sin u sin v = 1,

u2 + v2 = xy.

4. (20) Find all y(x) which satisfy
(
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dx2
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+ x
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=

dy

dx
, y′(0) = 1, y(0) = 0.

5. (20) Consider the transformation from non-Cartesian coordinates
(x1, x2) to Cartesian coordinates (ξ1, ξ2):

ξ1 = (x1)2,

ξ2 = x1 + 2x2.

A vector field u has Cartesian representation U i = (2ξ1, 3ξ2)T .
Find

(a) the metric tensor of the transformation, and

(b) an expression for the vector field components ui in the non-
Cartesian system, (x1, x2).


