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1. (5pt) Amatrix A is a Hermite matrix, when
(A) A=A (B) AT=4 () ATA=1 (D) A4 =4 () ATA=4

2. (5pt) Amatrix U is a unitary matrix, when
(A Ul=U (B) Ut =1 () Ulu =1 U wt=u (B UU=U

3. {5pt) An eigen value A of a Hermite matrix is
(A} A isreal (B) A is pure imaginary o A=0 (D) A<0 (E) Al=1

4. (5pt) An eigen value A of a unitary matrix is ,
(A) A is real (B) A is pure imaginary (C) A=0 (D) A<0 (E) A =1

5. (5pt) With the use of a unitary matrix U, a Hermite matrix A can be unitary transformed

into a diagonal matrix D. Find U and D for Hermite matrix 4 = ((1) é)

We have a scaler function f(x,y,z) and a vector function ﬁ(x, Y, Z).

6. (5pt) The definition of the gradient, gradf is

ofy , ofy | af, Oz | Oy | 0f g

(A) grad f =2+ —532/1 — (B) grac1f~——"ex+a;’ey-F—Z .,
_ Mg | O 0ty _ o
(C) grad f = axGX+ayey+azeZ (D) gradf——ay Py

(2 2y, (T Ty (% o),
(E) gradf—“(ay dx €x + dz  ox ey + ax  dy €z
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7. (5pt) The definition of curl F is

o, | 0%y | or, %ig 4 gy O
(A) curl F = P ay +5, (B) curl F = ey + 3y y + €
pdg L s L
(C) curl F = 5. 6x T 3y & +5 €z (D) curl F = 5y 92
P (OB () 4 (PO g
(E) curl F = (ay az)ex+ (az ax)e (6x ay)ez
8. (5pt) The definition of divF is
oc an ﬂ in . _a_}"pﬁ—) _a_fz—) an—)
(A)divE = ay + o (B) divF = e €, + 5 ey +— 5, &2
B s s L
(Q dlvF— +ayey+azez (D) dlvF—a .
R AT OFx _ 0K\ o OFy _ 0Fx\ 3
(E) dwF—(ay Bx)ex+(6z ax)ey+(6x ay)ez
Hereafter 7 is a radial vector defined by 7 = x&, + y&, + z&é,, and r = |7|.
9. (5pt) Find gradr
(A) gradr =0 (B) gradr =7 (C) gradr = 7/r
(D) gradr = 3 (E) gradr = 37

10. (5pt) Find curl 7

(A) curl7 =0 (B) curl# =# (C) curl# =7#/r
(D) curl# =3 (E) curl 7 = 37
11. (5pt) Find div7#
(A) divFr =0 (B) div¥ =7 (C) div¥ = 7#/r
(D) divF =3 (E) div? = 3r

. . 7
12. (5pt) Find dlv;; (r+0)

(A) div7/r3=0 (B) div#/r3 =7
(D) div#/r3 =7/r? (E) div#/r3 =7#/r3

(C) divi/r® =7/r
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13. (5pt) In the polar coordinates, the gradient of a function f(r,8,¢) isgiven by

(B) grad f —a—f§T+g-§9 +2g

af @
(A) grad f = f+ f—!— 30 a¢€¢

¢

_6_]‘_) Lof 5 L of
(© gradf— L ey 9+cos¢a¢ ¢

_ 97 1973 L 9z
(D) grad f r+ 5560 rsing 3¢ €0

. Bf-s 1 6f-> 1 6f_>
( gradf er siné 06 €o Tcos¢ ad €o

14. (5pt) The Dirac delta function can be expressed by

A) §(x) = J%if_ooooe_ikxdk (B) 6(x) = \/_;;Ef_me—ikxdx
Q) 8(x) = = [ e ™ dk (D) 6(x) = [ e~¥dx
E) 8(0) = 5= [, e™¥dk

15. (5pt) The Fourier transform of a function f(x) is defined by
R —i&x
F@) =57, fOe ¥ dx

The inverse transform of F(£) isequalto f(x), if the inverse transform is defined by

Al fG) = I P (e (B) F(0) = [T, F(§)e¥ as
O F) = L@ (D) £ = [ (e ax

E) ) = [ F(&)e™¥¥dx

16. (5pt) The Fourier transform of %ix) is found to be

dr ()

dx '’

dF (&)

(A) (B) == (C)iEF(©), (D) 2migF(D), (E) [T, F()dE

17. (5pt) The Fourier transform of e!®* is found to be

A) 2V (B) 8 —a) (0) 78E~a) (D)=8CE +a) (B) L5
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18. (5pt) The Fourier transform of e=*" is found to be

2 2

() 216Q) (B Sme™F (O =eTT (D) =60 (B) 26

19. (5pt) Find the local maximum of a function f(x) = 3x3 —4x + 1
() fOan) = at 2 =3 (B) f ) =% at 31y ==

2

(Q) f(xM):%S' af xzvz:"g (D) f(xM)zgat Xm =3

(E) fla) =3 at xy =3

20. (5pt) Find the maximum of the function f(x,y) = 2x + 3y under the constraint x% + y2 =
1.

(A) fCoyi) =V7 at Coapym) = (-%—%)

(B) fem, yu) =9 at (ap,yu) = (_%’—%)

(©) flavi) =V11 at Ganyy) = (__3151 _—i—s)
(D) f Qe ya) = V13 at (g yu) = (%,_%)

(E) f(xM,yM) = \/—1—5 at (xM,yM) = (

i~

%:%‘i‘@ﬁ'&if@




