10.

11.

12.

Math 210Q Final Exam Review Sheet

CIfv=1i+2j+2k and w = —2i + j + 2k, then find

(a) v+ 2w (b) v - w

(¢) |v| and |w| (d) the angle between v and w

(e) the scalar projection of v onto w  (f) a unit vector orthogonal to both v and w
(

. Let P=(1,2,3), Q = (2,4,5), and R = (—1,3,5).

(a) Find parametric equations for the line through the points P and Q.
(b) Find an equation of the plane through P, @, and R.

. A particle moves on the curve r(t) = (Int)i + 2tj + t?k, where ¢t > 0. Determine

(a) the velocity, speed and acceleration at any time ¢.
(b) the arc length from ¢t =1 to t = 2.

(c) the unit tangent vector and the unit normal vector at ¢t = 1.

0
. Let w = In(z? + y? + 22), where @ = sin(st), y = cos(st), and z = s?t2. Find a—w and
s

w
—— in terms of s and ¢.

ot

. Find and classify all the critical points of f(z,y) = 12z + 27y — 2% — 33.

. Find the equation of the tangent plane to the surface z = xe¥ at the point where

x=0and y=1.

Find the directional derivative of f(z,y,z) = z¥ + 2/1 + 2, at the point (1,2,3) in
the direction of the vector v = 27 + 5 — 2k.

. Evaluate / / e oY dA, where D is the region inside the unit circle 22 4+ y? = 1.
D

. Find the volume of the solid F which lies below the graph of z = z2 4+ 42, and above

the region D on xy—plane, where D is bounded by y = 22 and = = y?.

1
Evaluate / / / ————— dV, where F is the region between the graphs of
B a? +y?+ 22
2yt + 22 =122 4+y*+22=9, and z = /322 + 32

Calculate the work done by the force field F(z,y, z) = xyi + 2?j in moving a particle
along the curve C described by the vector function r(t) =<sin(t),1+t>,0 <t <.

Evaluate the line integral / 232 ds where C is the curve described by the vector

C
function r(t) = (2sin(t),t,2cos(t)), 0 <t < 7/2.
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Evaluate the line integral / (e® +xy)dx+ (x+1y° +sin(y?))dy where C is the rectangle
C
with vertices (0,0), (0,2),(2,4),(0,4), traversed counterclockwise.

Let F(x,y) = (2% + 3ycos(x))i + (3sin(z) + y)j and let C be the line segment from
(0,0) to (1,2).

(a) Compute / F -dr.
C
(b) Suppose instead that we take the path C consisting of the parabola y = 2z,
with 0 <z < 1. (Note that C' and Cy have the same initial and terminal points.)
What would be the value of F -dr?
C1
Evaluate / F - dr, where F(z,y,2) = (322 + y2)i + (vz + 22%)j + (2022 + 3y2?)k,
C
and C is the curve with vector equation r(t) = t%i + 35 +tk, 0 <t < 1.

Let f(x,y,2) = ?yz. Calculate the following:

(a) Vf
(b) V- (V)
(¢) VX (V)

Let F(z,y,2) = (x? +y,yz,zy). Calculate the following:

V.-F

VX F
(V-F)
(VX F)

b

(c
(d

(a)
(b)
)V
)V
Let G(x,y,2) = 2?yi + yz%j + y*zk. Determine if G is conservative. If so, find a
potential for G.

Let F(z,y,2) = (y+2€e”)i+ (r+y)j + (e” —cos(z))k. Determine if F' is conservative.
If so, find a potential for F.

Find the area of the surface z = y? — 22 that lies between the cylinders 22 + y? = 1
and z? + y? = 4.



