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LINES, PLANE'S, ETC. Yo

:5'__“_\-, Find equation(s) for the line L going through the points P(0, 1,0) and Q(2, 3, 4).

3!'_,2?» Consider the lines Ly : 2 =2+, y=2+3t, z =4t and
Lo: z=6+2s, y=4+s, 2=0.
a) Find the coordinates of the point of intersection of L; and Ls.

b) Write an equation for the plane containing I; and Lq.
+#*3.
a) Find the coordinates of the point of intersection of the line x = 2+3¢, y = 1+1¢, 2 = 4+2¢

and the plane 2z 4 5y + 22 = 2.
b) Find the distance from the point (2,1, 4) to the plane 2z + 5y + 2z = 2.

&_‘i. - Find the area of the triangle with vertices P, @, and R, if P has coordinates
(2,-3,0), Q has coordinates (5, 1,2), the vector PRis parallel to i + j + k, and the vector @7?
is parallel to 4i + 8j.

m—

vector i+ j and b is perpendicular to i+ j.

%S' Express the vector 61+ 2j as the sum of 2 vectors a and b such that a is parallel to the

:E_é Find the plane that contains the point P(1,-2,1) and the line:

ccm———

r(t) = (21 + 4j + k) + (21 +j + 3k)

#7

( he plane containing the points (1,0,1) and (0,

- d en-
(&) Find the equation for t 1,0) and perp

dicular to the plane £ —y + 2 = 0.
("0) Find a vector perpendicular to the lines
| Ll: w:37y=2t,z=7—t
[2: x=-6+2s, y=3, z = 38
plane containing the lines

@) Find an equation for the
[1: z=1-t y=-2+3t z = —21

[2: x=2+3s y=-9s z =2+ 0s

b5

= = 1).
Let P =(1,2,3), Q@ = (2,0,4) and R (0,1, '
a) (8 points; Find a normal vector to the plane of triangle PQR.

b) (7 points) Find the area of triangle PQR. . .
c)) ((7 goints)) Find the equation of the plane containing triangle PQR.
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i
'—‘?":' Say u and v are vectors such that [u| > 0 and |v| > 0. Suppose also that
WXV =vVXu What can you say about the angle between u and v?

Ao,

u———

Let P = (0,2,3) and consider the plane 7 given byr+y—2z=4
(@) Find the equation of a line through P perpendicular to 7.
() Find the point Q of intersection of this line with .
) Find the distance from P to 7, that is the distance from P to Q.

.

Find the distance between the two parallel planes. (The answer is not 9.)

Plane 1: z-+2y—32=0
Plane 2: z+2y—3z2=19

2

The following two lines are given: L1 : = = 1-2t, y =4, z
y=-1-3s, z=~6+2s.

(a) Do the lines intersect? If yes, find the intersection point.

(b) Find the plane that contains both lines.

= —8 ~3tand L2 : 2z = 4+ 5,
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=== The acceleration vector of a particle in three dimensional space is a(t) = —i —j — 6t k. The velocity of
the particle at time ¢t = 0 is v(0) = 0. The particle is at the point (10,2,5) at time t = 0. Calculate the
position vector r(t) of the particle as a function of ¢. Where (at what point) is the particle at time ¢ = 27

AW
“I'he vector r(t) = 7i—e*j+sin(v/3t)k is the position vector of a particle at time ¢.
(&) Find the particle’s velocity, speed, and acceleration at ¢t = 0.
(_\Q Find the angle between the velocity and acceleration vectors at ¢t = 0.
@) For each t find a plane through the origin which contains the particle’s velocity and

acceleration vectors.

#)

=" Solve the initial value problem
d
Elt: =2e?i— (sint)j—t*k

r(0) = —-i+j—4k

#l6

_ (q) Set up and evaluate an integral for the length of that part of the curve given
by = 2t,y = 4cosnt, z = —4sinmt between ¢t = 0 and ¢ = 10.
(%) Let r(t) = (cos2t)i + (sin 2)j + tk. Find v(2), [v(¢)] and T(t).

7
Py

A particle’s velocity is given by v(¢) = ti+ 2.
{4y If the particle’s position at time { =
;;_33 How far does the particle travel from time t =0 to ¢ = 17

0 is (2,1), what is the particle’s position at time t = 17
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4.
—=" Find the limit if it exists: lim sin(3).
(2,y)(0,0) ysin(3)

&_'.__:_P.‘. Consider the function f(z,y) = zy? +ycos(z — 1).
(a) Find the linearization at the point (1,2).
(b} Find an upper bound for the magnitude | E| of the error in the approximation of f by the linearization

over the rectangle |z — 1] £ 0.1, ly—2{ < 0.1

8f &f and 8

3’ Iy D907 if f(z,y) = ze** Y — cos(zy).

:\1‘1_2_‘.._2: Find the partial derivatives

21,
== Let f be the function f(z,y) = zIn(zy).
a) Write the linearization of f(z,y) at the point (1,1).

b) Find an upper bound for the absolute val i
D ue of the error in the st i i-
mation over the square |z — 1| < 0.5, |y — 1] < 0.5. ¢ standard linear approxt

’2‘.__:2:- Given w = zsin(zy) and z = e'*?, y = slnt, z = ¢, calculate %‘?" ats=1,t=1.

#23
= 1
= (&) Find the domain and range of the function f(z,y) = —————= -
Va2 +y* -9
Qa) Which of the following properties does the domain satisfy: open, closed, neither open

nor closed, bounded, unbounded?

CC) Sketch the level curves f(z,y) = § and f(z,y) = L.
. ) ) NG
P2t
Find the limit if it exists:
lim zty+d
&a) (z,y)—(2,2) /T +Y— 2
. 2xy + yz
1 e
L\Q) (at,y,z)-—}gl,—'l,—’l) z? + 22
2
C li -2z
X ) () (0.0) 2% + 1
s ) 2
= Calculate ——Ji, f and o7 for f(z,y) = /x> +y>

ox’ Oy 0x0y

2k

—=< " Let f(z,y) = z*siny.
a) (12 points) Find the linearization for f(z,y) about the point (1,7 /2) and use your answer to approximate

F(9,7/24 .2).
b) (12 points) Find an upper bound for the error in your estimate from part a.



