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1. (10%) Find a unit vector perpendicular to the plane 4x—2y+4z=-5 as well as
the distance of the plane from the origin.

2. (10%) Find the inverse A™' of
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3. (10%) Find the eigenvalues and eigenvectors of the matrix
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4. (10%) Find out what type of conic section the follovﬁng quadratic form représents
and trénéform it to principal axes:
7x{ +48x1x, —7x3 =251,
Express x' = [xl xz] in.ter'ms of the new coordinateivector y' = [y1 yz].

5. (10%) Find a unit normal vector n of the cone of revolution %= 4(x2 + yz) at

the point P : (1, 0, 2) .
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-+ 6. (10%) Evaluate LF ‘r'ds , where-C is the circle x2 + ‘y2 =4, z=-3, oriented

counterclockwise as seen by a person standing at the origin; r'=dr/ds is the
unit tangent vector, s is the arc length of C, and, with respect to right-handed
Cartesian coordinates, | 1 |

F=yi+xz }‘—'zy3l€ _

7. (10%) Evaluate

1= Jj(x3dydz +x? ydzdx + xzzdxdy)
S o |

where S is the closed surface consisting of the cylinder x? + y2 =q*

(0<z<bh)
and the circular disks z =0andz=>5(x*+y*<a?).
8. (10%) Find the solution u()c, y) of the following' equation:
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- 9. (10%) The vibrations of an elastic string are governed by the one-dimensional .

0 .

wave equation
j
8%u 2 02u
or? ox?

where u(x, 7) is the deflection of the string. Find tﬂe deflection u(x, t) of the

vibrating string (length L = =, ends ﬁxed,'and &= 1) corresponding to zero initial

velocity and initial deflection ksin2x.

10. (10%) Show that ‘u(x, )= f(x+ct)+ g(x—ct) isasolution of the wave equation
6%u 2 0%u
ot? ox?

here, fand g are any twice differentiable functions.
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