Math 203 - Fall 2018 —— Practice for Final Exam
. Find the equation for the plane perpendicular to the curve

r(t) = (2t, cos(nt), 4t + 6t)
at the point (1,0,4).

. Find the unit tangent vector T(7) and the unit normal vector N(7) to the space curve
R(t) = (et cost, e’ sint, \/ie”t) .

(Hint: It is much easier to (i)compute T(r), (ii) compute the acceleration a(r), and then (iii) use
the decomposition of acceleration into tangential and normal components to find N(r).)

. Find the length of the curve
r(t) = (t%t%), 0<t<2

. Reparametrize the curve
r(t) = (tcos(Int), tsin(Int), 3t)

with respect to arc length.

. Find the directional derivative of the function

f(@,y,2) = zye*
at the point (1,2,5) and in the direction perpendicular to the plane 5z + 2y 4+ z = 3.

. Consider the surface
2 43
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(a) Find a vector that is tangent to S at the point (3,1,2).
(b) Find the vector equation for the line perpendicular to S at (6, —2,2).

. Find all of the critical points of the function
fla,y) = (x —2)* +2(y +5) + bay.
Decide which points are local maxima, local minima or neither.

. Find the absolute maximum and minimum values of the function
f(l‘?y) = $2 - y3>
over all points (x,y) satisfying the constraint

glz,y) =22 =342y =0.
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. Calculate the triple integral of the function

fx,y,2) = e @Hy) -2 —y?)
over the region B trapped between the paraboloids

z=1—az?—y? and z=322+3y% 1.

Find the area of the region D consisting of all points (z,y) such that

y>0, y*>2®> and y+a?<6.

Find the mass of the solid

E:{(m,y,z); 0<2z<3—2z—1y?% x2+y2§1}

of mass density p(z,y,2) = ———.
Y Va2 +y?

Find the volume of the part of the ball of radius 5 that lies outside the cone

K= {(x,y,z); 5z > \/x2—|—y2}.

// elO(:c—y)2+8:cydxdy
&

over the ellipse & := {(x,%) ; 522 + 5y% < 62y + 1}.
(Hint: Use the change of variables

compute the integral

x=2rcosf —rsinf, y=2rcosf+rsinf
to make the integral easier to evaluate.)
A thin tube of glass given by the curve
r(t) = (4 cos(nt),4sin(wt),8t), 0<t<8
has density given by the function
pz,y,2) = (2% + %)z,
Find the mass of the glass tube.

Consider the vector field

2
F(z,y) = <y2(2$ + €%), e%y + 2%y + ecosysiny> )

/F-dr
¢

r(t) = (t*sin(rt/2),t%), 0<t<1.

Compute the line integral

of F along the curve ¥ defined by



16. Compute the flux
/ V - nds
€

V(z,y) = (2? — 2zy,y* — 2zy)

of the vector field

across the curve
¢ r(t)=(In(1+¢%),€e), 0<t<1

_ VItE2 <6t 2t >
Vet +H(4+2et)t2 ettt ’

in the downward normal direction n(t)

17. Compute the surface area of the domed structure
7 = {(x,y,2); * + >+ (z - 1)>=2; 2> 0}.
18. Compute the flux of the vector field

1
F(z,y,2) = 2Zry2 il

out of the conical container
K = {(z,y,2) ; 4+ a2 +y*> <2 <8}

19. Consider the vector field

V(z,y,2) = <x2+1(;31)2> x2+(Z_1)2>
and the curves
G+ (y—12=1, €2+ (y—-2°=4 and G:2°+(y—-4)°>=1.

(a) Compute

V edr.
61
(b) Compute
V e dr.
(D
(c) Compute
V edr.
C3

20. Consider the gradient vector field V = Vg of the function
g(z,y) =22 +4% + et cos(2xy).

Compute the outward flux

&
across the ellipse & = {4(z — 3)2 +9(y — 1)2 =1}.



