P

(1) g‘lnd the arc length parameterization of the curve in R? r(t) = (cos(2t), sin(2¢), £t2),
<t<3

(2) Find the volume of the “cap” of the ball
{@y,2)2" +y* +2° <4}

located above the plane z = 1. Hint: if you slice the cap in one of the directions you
get disks. '

(3) a. Calculate curl(F) of the vector field F(z,y, z) = sin(z®)i + €*%j + *' k.

b. Calculate the divergence div G of the 3-dimensional vector field G(z1, Za, 23) =
cos(eg)i + z3j + 220%k.

|
| (4) Is the vector field F(z,y, z) = (3zy, z+y, 2°) equal to Vf for some function f : R® —
| Rl_ .

(5) Calculate ff” flg(ii;—” -+ 3) cos ydzdy. Hint: you might want to interchange the order
of integration. ‘

(6) (a) Let S be the sphere of radius 7 centered at the orgin. Find an equation for S in
cylindrical coordinates.
(b) Convert the equation p = singsind in spherical cooridnates to one involving
cartesian coordinates.

(7) (no work required) Match each set below with its verbal description on the right.
One of the sets does not mat¢h any of the given descriptions. ‘Say which set this is,
and give a brief description of it.

_{(r6,2):0<r<3, 7<6< ST”, 0 <z<8} A. asemi-circle in the zz-plane

_{(p0,8):p=1,0<p<7, 6= 7} . a soup can with its contents

_{lp,0,0) o =21, p=+/2}

{(r,6,2): 0<r<3,0<2<8}

_{lpp,0):0<5<1}

. a circle centered at(z, y, 2) = (0,0,-1)

. & circle centered at (z,y, z) = (0,0,0)

- a sphere centered at (1,0,0)

. a sort of wedge cut from a cylinder

Q =% 8 O o © »

. & sort of wedge cut from asphere




(8) Either explain why the limit

, 53 — 294
hm Ty
(zy)—(0,0) 2+ y

exists and find its value, or show that it does not exist.

(9) (no work required) Consider the vector field F shown below. All the vectors F(z,y)
of this vector field are parallel, but their lengths vary as shown. :
(a) Is divF at (1,1) positive, negative or zero?
(b) Is divF at (—1,~1) positive, negative or zero?




(10) Consider the function f: R? — R? defined by _
fz,y) = (2% 2%y, 2%®). Find the matrix Df(z,y), and find Df(1,1).

(11) Assume f: R® — R? and g: R? — R? are differentiable functions satisfying f(1,2) =
(*L_Z)a f(374) = (_3) _4)> 9(172) = (314)) g(——l,—2) = ('—37 _4)> Df(3a4) =

<213 g ?)’Df(l’2)=<g 1 g>,Dg(l,2)=(_34 :1'3>,andDg(—1,—2)=

( é Z . If enough information is given, find D(go f)(1,2) and express your answer

as a single matrix. In case not enough information is given, say specifically what
additional information is needed to find D(g o f)(1,2) .
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