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MurTIiPLE CHOICE QUESTIONS 6

1. Let define the vector field ¥(z,y) = (zy?, 2y, #)T. The Jacobian matrix Jz(¥) is given
by

(Z> y2 y3 1
2ur 3y*x 0 )

g 2y 3y% 0
(&) ( 2 6y o)’

2y y2
(i) | 3y*x y* |,
0 1

(iv) None of the previous choices.

2. Let F the function defined by F(z,y,2) = (z,y? 2*)T. It’s rotational, V x F(z,v, 2),
is given by :

( ) 0,
) 0,
22y
(131) — 3x2? |,
Y2

) None of the previous choices.

3. Let F the function defined by F(z,y,z) = (xy,yz, 2x)’. Compute V x (VF)(1,1,1).
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) (VF)(Ll’l) :67
) ( )(17171) =0,
) ( )(17171) =3,
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(iv) Tt’s undefined.
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4. Let f:R" — R a function C?

™). What is

n
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Tr(Hess(f)(7)),
V- Vf(D),

)
)
) Af(@),
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(1v) All of the previous choices.
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5. Let n = 3 and ¢, w € C'(R"). Then div(¢ x ) is given by :

(V % 8,0) + (3, V x @),
(V x ¥,V x @),
(V- 0,40) + (0, V- ),

None of the previous choices.
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6. Let v,w : R® — R" two vectors fields such that v, @

given by :

(i

U+ Ji
(41 Al — Jg - W,
J

)

)

) Jeda,

(iv) (@7 J5 + 07 Jg)T
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7. Let ¢ the vector field defined by

. 23— 12
U(z,y) = ( yS—iQ .

€ CHR").

Then V ({7,

w)) is

In a neighborhood V of (1,—1), we consider v : V. — W and w : W — V it’s inverse.

The matrix Jz(0, —2) is given by :

@ (53)



<d>53(§ _32)

8. Are the following assertions correct or not ?

e For v(x,y) = (3:2 — 2xy, 2vy — 3/2)T, we have that det(Jz(1,1)) = 4.

o Let ¥ : R? — R? such that v € CY(R?). If det(J3(zp)) = 0, then ¢ is not locally
invertible.

(i) TT
(ii) TF,
(iti) FT
) FF
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9. Find the quadric approximation of f(x,y) = cos(z — y) + 2sin(z — y) at (0,0).

2? + zy + 37,

=1422 -2y — x2—xy—%y2,

:2—2x+2y—%:p2—l—xy+%y2,

:1—|—2x—2y—%:p2—l—xy—%y2.
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10. Find the quadric approximation of f(z,y) = /1 — 42 —2y at (0,0).

(i) Qa,y) =12z —y — 22* — 2wy — 3,
(i) Q(x,y) =1+ 2z +y + 222 + 2zy — 2,
(ii)) Q(z,y) =142z +y+ 222 — 20y + 2,
(iv) Qz,y) =1—2x —y—22° + 20y — 3y°.



