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Test #1 Name

A

Directions: Show all of your work. Use proper notation.

1. Convert the point (2,27/3,—2) from cylindrical to Cartesian coordinates.

5 A = COS( D ”g;’: Q( )
4 = 3 sa (A = :;L(\Lg):;
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2. Translate the equation p = 2 cos(yp) from spherical to Cartesian coordinates and identify the surface.
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3. Sketch the solid whose cylindrical coordinates satisfy the inequalities 0 <r < 2z < 5 and —2— <g <.
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4. Let f(z,y) = Ny

(a) What is the domain of f7

2 D = §(xwa) . (xtg)%(ao)§

(b) Sketch the level curves corresponding to the levels ¢ = 1/3,1/2,1,2. Label the level curves
accordingly. { i 2 2 >3
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(c) What is the range of f7? ( 0 OO) .
5. Evaluate the following limits: . O
(@)  lim TY ‘ )2/\/\, — 0
a i —_ -
(@) —(00) T2 + y? (vi0) x o™ |

Fuee O3,

3 el 7@% =7 fee fomik dea et

S on T

) - 4+ sz 1 2222 + 22
(z.9)—(0.0) 72 + 2y°

/Q/ 2 OCH D) + 2y (x210) N (X'L +1) ( &{/55 »)
N : A X'}_ =y
(“xtb') =~ {o,0) Xrl*’l\al 0o 129

5/ (;L @ > (o, '3)

(o
- i:{/

(b




3

Mathematics 21 20 March 2008

6. Work each of the following:
(a) Let f(z,y) = 2® — 3zy®. Show that f satisfies Laplace’s equation, foz + fyy = 0.

- gﬁ..ga £y = - xy

"(:xK a ‘(&3«} - X~ X T O.

(b) Find all second-order partial derivatives of f(z,y) = .

|2

L 9 g
o= et (y) fy= e gx

(c) Let f(z,y,2) = (zyz?, 2z - 3y + zz).L)Find ({Df)»(21,0,2).
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7. Let f(z,y) = 2z + 3y + 8. Show that if ||(z,y) — (2,3)| < 4, then |f(z,y) — 21| < 54.

i (Xuﬁ)m (2,3 “ < D ) )(»7,] < D awk \\abgl < &Y.

& T \f@-\g) ot | = | axray te-ni|

= | alte D43y ] e azly)
< 28438 = 50

8. Let f(z,vy,2) be a differentiable function, let a = (1,3,2), and let

T A
g f(CL) =9, —55(&) =-1, ay (CL) =.5, a d az( ) =.3

Use this information to give a reasonable approximation to the value of f(1.1,2.9,2.2).
() = s 4 C-»() (%-1) “(”('S)(?F;) +Q3) (Q‘* z)
Witi,2aa,2.2) = S e G AEs)ED +C” )
- S —.| —.05 4,06 = 4.9
flnyra,a2) ~ 490

9. Let f(z,y) =8+ 3z + 4y + zy.
(a) Find the equation of a tangent plane z = h(z,y) to the surface z = f(z,vy) at (0,0).

2= Wy = 84 (3, D x-» g°) = & ta 4@

(b) Show that f is differentiable at (0,0) by showing that

f(xay> — h(l‘, y)
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