MAT 267 — MIDTERM 1 — SOLUTIONS

1. MuLTIPLE CHOICE
(1) A unit vector parallel to u = (2,2, —1) is

u (2,21 (2,2,-1) 1

Jul|  Vi+4+1 VO 5!
So to obtain a vector of magnitude 2, multiply this by 2 and get

2,2,—1)

2
—-(2,2,—1
3(7’ >

(2) Use the Angle Formula

u - v = |ul| [[v]| cos(0)
(3,1) - (1,2) =v9 + 1v5 cos(6)
5 =v10V/5 cos(6)
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(3) u x v = 0, see Lecture Notes or Book.

(4) First of all, parametrize the circle 2 + y* = 16 as

x(t) =4 cos(t)
y(t) =4sin(t)

And then
z(t) = 2y(t) = 2(4sin(t)) = 8sin(t)
And therefore (4 cos(t), 4sin(t), 8sin(t))
(5) |D]| Point: (2,4, —5)
Direction Vector: (1 —2,2—-4,1—(=5)) = (—1,—2,6)

Answer:

r(t) = (2,4, —=5) + ¢t (—1,-2,6) = (2 — t,4 — 2t, =5 + 6t)

1
r/(t) = <2, 6t + 4, _t_2>
(2,10, —1)
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i gk
uxv=2 11
10 2
L, 2 1], ]2 1
“lo 2/ ‘1 2'”‘1 0|k
—2i— (4—1)j—k
—(2,-3,—1)

Hence the area is:

luxvl=vZ+ (82 +2=vito+1=VI

(8)
r(t) = <cos (2t), 3% + 3, —3t>
v(t) =1'(t) < 2sin(2t), 6t + 3152 36—3t>
a(t) =v'(t) = (—4cos(2t),6 + 6t,9¢ )
)

) =
= (—4cos(0),6 + 6(0),9¢") = (—4,6,9)

2. FREE RESPONSE
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1(a)
2
Length / + (2/(t))%dt
o
:/ —2sin(2t))” + (2 cos(2t))® + 42dt
0
:/ \/4 sin?(2t) + 4 cos?(2t) + 16dt
2m
:/ VA + 16dt
0
2m
:/ V20dt
0
—/20(27 — 0)
—27v/20

(Which can be simplified to 47+/5 if you want)
1(b) Point:

(5) = (e (2(5)) i (2(3)) 4(5) +)
= (cos(m), sin(7), 27 + 3)
= (—1,0,27 + 3)

Direction Vector:
r'(t)

? (3)

/\/\

-2 sm(Qt) 2 cos(2t),4)

o (o). 200 (3(3)) 4
—2sin(7), 2 cos(m), 4)
2, 4)

i
—~ /\
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Answer:

L(t) = (—=1,0,27 + 3) + £ (0, —2,4) = (=1, —2t, 27 + 3 + 4¢)

2(a)
a=(1-24—1,-1—1) = (~1,3,-2)
b:(3—2,2—1,0—1>:(11—1>
n=axb
i jok
—|-13 —2
11 -1
3 —2[. |-1 =2/, |-13
I —1‘1_‘1 —1‘J+|1 1‘1‘
=(-3+2)i- (1+2)j+ (-1 -3)k
—(~1,-3,~4)

Since we want the normal vector to start with 1, just let

=(1,3,4), sob=3and c =4

2(b) Point: (2,1,1)
Normal Vector: n = (1,3, 4) from part (a)

Equation:

(x—2)+3(y—1)+4(2—1) =0

r—24+3y—3+42—-4=0
r+3y+42=2+3+14

r+3y+4z =9



MAT 267 — MIDTERM 1 — SOLUTIONS

/ Vit
< / 2t — 3dt, 4sin(t)dt, / 66_2tdt>
(

6
t2 =3t + A, 4cos()+B—26_2t+C’>

(t* =3t + A, —4cos(t) + B,—3e " + C)

r(0) = <o2 —3(0) + A, —4cos(0) + B, —3¢720) + C>
=(A, -4+ B, -3+ C)
= (2,4, 3)
Hence A=2, -4+ B=4=B=8and 34+(C=3=C=6
and hence
= (* — 3t +2,—4cos(t) +8,—3e > +6)
3(b)

a(t) =v'(t) = (2,4 cos(t), —12e~*")

By Newton’s Second Law:

F(t) =mal(t)
=5 (2,4 cos(t), —12¢~*")
= (10,20 cos(t), —60e*")

Hence
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F(0) = <10, 20 cos(0), —606_2(0)> — (10,20, —60)

And

[F(0)] = [(10, 20, =60} |
—=1/102 4 202 4 (—60)2
—=1/100 + 400 + 3600
=v/4100

(Which you can write as 10v/41N if you want)
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