To all 323 students:

The following are two old midterm exams (titled “Sample 1” & “Sample 3”) that

were given for Math 323 Exam 1. Please ignore the following problems from these
exams:

-First Test “Sample 1”: #3, #6, #8
-Second Test “Sample 3”: #4, #5, #6(c), #7(a), #8(a)

The problems above involve topics which will not be covered on your test.



Math 323 Midterm Examination 1, Sample 1

Problem 1. The line L is given by the equation (x,y, z) = (2+t,1—t, 3t),
and the plane X is given by the equation 2z+3y+ 2z = 11. Find the following:

a) the point at which L intersects X.

b) the equation of the plane that contains L and is perpendicular to X.

Problem 2. Find all points on the curve 7(t) =< 2t,t*,t> >, where the
tangent line is parallel to the plane

—6x + 3y + 22 = 15.



Problem 3. Find the curvature at the point (0,0, 1) of the curve

F(t) =< t, 1%, e' > .

Problem 4. Find all moments ¢, when the acceleration vector is perpen-
dicular to the velocity vector for

F(t) =< t*,Int, 2t + 1 >



Problem 5. a) Draw the parametric curve
7(t) =< cost,sint,t >, 0<t<dr

b) Find its length.

Problem 6. Find the unit normal vector and the unit binormal vector

at the point (1, %, 3) for the curve 7(t) =< 2, %t?’,t +2>.



Problem 7. Find the equations of the parallel planes that contain the
skew lines AB and C'D, where

A=(1,0,2), B=(2,3,-1), C =(2,4,0), D= (3,4,1)

Problem 8. Find the normal and the tangential components of the
acceleration for the curve

Ft) =<t + 1,62 - 1,¢* >

at the point (3,3, 8).



Math 323 Midterm Examination 1, Sample 3

Problem 1. Find the equation of the plane containing the points
A=(1,2,3), B=(2,0,1), and C' = (3,2,1).

Problem 2. a) Find the center and the radius of the sphere
2yt -4+ 62 =4

b) Draw this sphere in the coordinates.



Problem 3. For the vectors © =< 2,1,4 > and v =< 3,0,1 > find
a) compgl
b) projav

Problem 4. Find the distance between the z-axis and the tangent line
to the curve (z,y,z) = (2t — 1, + 1,#3) at the point (1,2,1)



Problem 5. Find all points on the curve 7(t) =< 2t* 3 + 3t,t* + 1 >
where the curvature is zero.

Problem 6. a) Set up the integral for the length of the curve
Ft) =< t, 1%, 1* >

between the point (1,1, 1) and the point (—1,1,—1).

b) Find the unit tangent vector at the point (—1,1, —1).

c¢) Find the normal and tangential components of the acceleration at the
point (—1,1,—1).



Problem 7. a) Reparametrize the curve

(x,y,z) = (sint,cost,tant), 0<t< g

using the new variable u = tant. Simplify your answer.

b) For the new parametrization, find the acceleration at the point (?, g, 1).

Problem 8. a) Find the distance between the point P = (1,2,3) and
the plane z +y — 2z = 8.

b) Find the parametric and the symmetric equations of the perpendicular
from P to that plane.

¢) Find the cooridnates of the point at which the perpendicular intersects
the plane.



Math 323 Midterm Examination 1, Sample 1
Problem 1. The line L is given by the equation (z,y, z) = (2+t,1—t, 3t),
and the plane X is given by the equation 2z+3y+2z = 11. Find the following:

) the point at which L intersects X.
) the equation of the plane that contains L and is perpendicular to X.

2+-&) ()— +3t‘//
L/+2t+ 3-3¢ +3¢t =/

-
@ () So 2qiation 75"
‘ - <| —

<2 s l> -2 (X- ‘/+l(+/+1/7 §)=0
SIS i (rregrEe-3
/) (Alffrma‘;\/e(g’ (2 //0) }mqﬂu o

3 :
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Problem 3. Find the curvature at the point (0,0, 1) of the curve
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Problem 4. Find all moments ¢, when the acceleration vector is perpen-
dicular to the velocity vector for

7(t) =< t*,Int, 2t +1 >
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Problem 5. a) Draw the parametric curve
#(t) =< cost,sint,t >, ~ 0<t<dr \776) o~ <—S U ’6,6/9’5 '5( [ >
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Problem 7. Find the equations of the parallel planes that contain the
skew lines AB and CD, where

A=(1,0,2), B=(2,3,-1), C=(24,0), D=(3,41)
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Problem 8. Find the normal and the tangential components of the
acceleration for the curve
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Math 323 Midterm Examination 1, Sample 3

Problem 1. Find the equation of the plane containing the points
A=(1,2,3), B=(2,0,1), and C = (3,2,1).
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Problem 2. a) Find the center and the radius of the sphere
P4yt P —4r+62=4

b) Draw this sphere in the coordinates.
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Problem 3. For the vectors @ =< 2,1,4 > and ¥ =< 3,0,1 > find
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Problem 4. Find the distance between the z-axis and the tangent line
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Problem 5. Find all points on the curve 7(t) =< 2t*,¢* + 3t,8* + 1 >

where the curvature is zero. 7
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Problem 7. a) Reparametrize the curve

(z,y,z) = (sint,cost, tant), 0<t<

w|y

using the new variable u = tant. Simplify your answer. .

Ul 0 st = —=
S \JHL'\-I

z yt= L=
VuS |

:[[1)(./ CL [

b) For the new parametrization, find the acceleration at the point ( 2 5 ¥
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the plane.
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