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(10%) Determine whether the given set of vectors is linearly dependent or linearly independent.
ur=¢1,-2,3,4),u2=(1,4,6,8),u3=(0,1,0,0), us = (2, 5, 6, 8)

(10%) Find an orthogonal matrix P that diagonalizes A and the diagonal matrix D such that D = PTAP.
‘ 010
A={1 0 0
0 01

(10%) Find values of a, b, and ¢ so that the given matrlx is orthogonal.
1
“
b 0 =%
5
1 1
' F %

(10%) Find points on the surface x* + 6x + y? + z2 — 2z = 15 at which the tangent plane is horizontal.

(10%) Evaluate <}Sc(cosxz— y)dx+mdy, where C =G U ( is the shaded region R shown in the
figure.

AY

E°Cp:x2+32=36

CZ: 4x2 +y2 = 16

(20%) An object of mass 1 kg stretches a spring 10 cm. At t = 0 the mass is released from a point 100 cm
below the equilibrium position with an upward velocity of 10 m/s. Determine the equation of free
motion in the form of x(t) = A sin(wt + ¢). Assume g = 10 m/s2. The differential equation for free
undamped motion is d?x/dt? + (k/m)x = 0. ‘
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7. (10%) Find the Laplace transform of the periodic function shown in the following figure.

y(t)
1

T

8. (20%) Solve Laplace’s equation for the given boundary conditions.

62u+ 0%u — 0
dx2  dy?
Ju
0,) =10y, —| =-
u(0,y) = 10y 32l 1

u(x,0) =0, u(x,1) =20




