<Sol. 1>

The Euler equation is
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as a general solution. Marking use of the conditions at the end points we have
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.Consequently, only the curve 
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can give an extremum.

<Sol. 2>

The Euler equation is
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.From the boundary conditions we have
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and therefore an extremum can occur only along only the curve
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<Sol. 3>

The integrand does not contain y, and hence Euler’s equation has the form 
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so that 
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from which it follows that 
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or 
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Thus, the solution is a circle with its center on the y-axis. From the conditions
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, we find that
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so that the final solution is 
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<Sol. 4>
The system of Euler equation is
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Hence, supposing 
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we have: 
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, which is the family of straight lines in the space.
<Sol. 5>

The system of Euler equation is
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From boundary conditions we have
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Hence an extremum can be taken on only along the straight line 
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