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Solve the following problems :

1.
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(10%) Considering a rectangular aperture illuminated by a normally incident plane
wave with unit amplitude, we thus have an amplitude transmittance given by:

a a b b
1, if{-=<&<Z|N|—=<n<—|;
U = 1( 2=¢ 2)0( 2 2j
0, otherwise.

Find out the Far-field diffraction pattern, /(x,y), by using the Fraunhofer diffraction

equation:
Jhz f%("z’”y) © o
mmw=efﬂz IIU@HRW[J—%%+wﬂ&wm

where I(x,y)= ]U (x, y)| .

(5%) The partlcular solution of »”—-33)+2y=0 withinitial values y(O) =1 and

$(0)=0 is given by: (2) e”(2—e™); (b) —e*(1-2¢7); () e3’(3 ey,

(d) —%e”(l —~3e™); (e) None of the above.

(5%) The particular solution of »”—2)"+2y =0 withinitial values y(0)=1 and

1(0)=0 isgivenby: (a) e'(cost+sint); (b) e'(cost—sins);

(c) €'(cos2t -%sin 2t); (d) e*(cost—2sin2r); (e) None of the above.

(6%) Find the general solution of the nonhomogeneous ordinary differential
equation: y"+5) +6y=2¢"

(2%) The particular solution of »"+5y"+6y=2¢" with initial values »(0)=0
(8) y({t)=e'(1-2e" +e™);

(©) y()=e'(B—4de” +e™);
(e) None of the above.

and 3'(0)=0 is given by:
(b) y(@)=e'(1-4e™ +3e™);
) y@)=e"(1-2e" +e™);

(2%) The particular solution of y”+5y"+6y =2¢™ with initial values y(0)=1
@) y(t)y=e'(I+e" —e™);
©) yO=e"l-e"+e™);

(e) None of the above.

and 3°(0)=0 isgiven by:
(b) yO)=e'(l-e*+e™);
@) y(O)=-e"(1-e"~e™);
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7. (10%) Consider an inhomogeneous constant-coefficient second-order ordinary
differential equation with initial conditions given by ay"+by'+cy=g() ,
y(0) = ¥, ¥'(0) =1, . Determine the solution for Y = Y(s) in terms of Laplace

transform of g(¥).

8. (10%) Find two independent power series solutions of y”—y=0. Show that the
corresponding general solution is given by y(x) = g, coshx+ g, sinhx.

9. (10%) Given four points in 3D space: (2, 6, 1), (3, 1, 7), 4, 3, 9), and (5, 2, 8) as
the vertices of a tetrahedron (w9 & £%), find the volume.

10. (10%) Given the vector function F(x,y,z)=[2yz—x",2xz—y’,2xy~2"] and the

surface Sof x> +3y*+2z° <9, 220, evaluate ”F’-ﬁdA.
S

11. Consider the linear transformation y = A%, where =[x x,] and
y=[y» ] are Cartesian coordinates in R’.
(a) (3%) Find the matrix A1 for stretching along the x,-axis by a factor of 3.
(b) (3%) Find the matrix Az for counter clockwise rotation by the angle /6 about
the origin.
(c) (2%) Find the matrix As for a point undergoes the processes in (a) and then (b).
(d) (2%) A unit circle x +x2 =1 undergoes the processes in (a) and then (b).

Draw the resulting figure.

5 4 -4
12. Consider the matrix A=|-1 -1 3
7 6 -4

(a) (2%) Find the determinant of A.

(b) (8%) Find the eigenvalues and the corresponding eigenvectors of A.

(¢) (4%) Find a matrix X that diagonalizes A to a diagonal matrix D. (E854H D)
(d) (4%) Find X', the inverse of X.

(€) (2%) Express A® interms of X and D. (R % &5 i #t48)




