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Appendix J.1 and J.2
Todd Schrader

Problem Statements

1. (a) Find a vector from the point A(~2.3) to the point B(5, ~1}.
28
= 5 -(-2 - - = -
B=<5-(), -1-3>= <7,-4)

(h) What is the magnitude of the vector?

ﬁ]z J7rE)* = J9u = s

(¢) Find BA.

A= (2ms 3-e0> =<=74)

(d) What is |BA?

[132" JErryr = 9w = Jos

(e) Plot the points A and B, and sketch vector AB. 49 L=y
1
|

—
(f) Sketch the position vector of AB in the same coordinate plane.
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2. Given vectors @ = (2,-5) b= 4i + 2j, e = 6j, and d = (-7
if possible.

{=7,1), evaluate/find the
Py
b=<4,27

following,
(a) Ja —4b

<=CoLy
32,250 = K4,2p = b, -1s) —<l, 8)

<""°/ ‘23>

by d e

<=2,172K0,6) = -72(0) + 1(b) =

O +b

i\

[e]

(¢) (da)-d

(3<7- -59) &9,y = <157 <77, 17 = )+ s @

(d) Jia-d)

3(K2,-s9<-7, =3 (2(—7),«- -s()= 3(-1) = Z-S?‘
(e) b-e-d

Not Fossible
<<Lf 17 <o, l.)) SH <‘/(°)4’ 2()) (-7, D= 107, D

(£} A unit vector in the direction of a
A

a=<2,->
2 2,-s2| /2 -5
j: qQ = a < <

B e D wa) e s e
(g) The orthogonal complement of b

= <Y,2)
—-L
b = &2,47
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(h) A unit vector perpendicular to d = = < —7, ! )
=y . hor
A =<1, -7> Arotn pupunclisnler vectr L1975 =

<>

:1\.L<‘ <"/:'77 <_,’ - = M - < )I 77

ol —— ey o
Jent o Jeo e =

(i} The scalar projection of b onto a
= >

aom]ga, b = q-‘j _ 2,-57 L4, D _ 2(4) + 'f(z.)_

3] <29 o P

(j) The vector projection of & onto a

f,«oﬁfz 3;1? 17':— _ 2 s> 2o 5>
(3] |a] 29 V= 29

unt ]v-mlw-

(k) comped

2.7 £0,62 =72,17 07+ (1)

_ © L
_— > -— = —_— = <
(2] O LY (e i o

(1} proj.d

_ 23 /2 0,67
R (rz) =T = e {Kan]
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5) and b= 4i + 27 from example 2.

23= 4, -0

3. Consider the vectors a = (2,

(a) Sketch the vector 2a.

(b} Sketch the vector —a.

_a=4C2,5)

(¢} Sketeh the position vectors of a and b in a coordinate plane,
i ——

={2+4 s+ 2>
= b, -3

T\
oV

(d} Sketch the vector a + b in the same coordinate plane.

Sy
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3
1. A drone flies through the air in the directi a (still-air) speed of 5 m7A Awind
is blowing the B/ N 457 £ at a speed of 10 m/5. S o A 0
, dow @C #7 2
(a) Determine the drone’s resulting velocity.
)
X
A +w S;V\(B) = ==
-
(4 Y o 10
= < lo s r)/ 10 cog (45) D 4

2
w 19
Go® X = /0 S;a(‘-/f)
T1:C=55n 09 SwsGd

-

- ws@= 3
5= (3), 0(E)D =d(sr, A °

(b) Determine the drone’s speed through the air.

- g= foesl
12<s 0, 5@y, B

=

@|J+5=(s2 -2 < F S5 (E)/A+5
L 2

— K_/'\’—\_/
X J

(¢) Determine the drone's direetion of motion as an angle from the positive r—axis, assuming
the positive r—axis represents East,

2
' 5 e 2
J S+ LB
G = arcten =
RS L siE-$

(d) Determine the drone’s direction of motion as a bearing.

X

X

——
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> a 30 pound pinata is si
nagnitude of the tension

5. Suppose
Determine the 1

. 9 .

\ &~
_ _‘/,S_O(C’x.\}sc'_ -

in each rope.

(=l
A
\

7= &fA) a9 [7] s 4>

= <_,{7; d_;/ /:,-j/f_i > 71+ T

;>

= |7 03G9, 7] 50D
=<[74E 74D

ipported by two ropes, as

in the crudely drawn picture below.

3\ /TA/: 30
~ G5
) 7 &
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(1,2),b= (-4,2) ,e = {(-3,—-6), and d = (2, -5).

6. Consider the vectors a

(a) Determine if @ and b are parallel, perpendicular, or neither.
L QY40 = 1@+ = -2 9=0

-
a-b=07

>

b ae F'qﬂm-liud(or

‘ 3 and

(b) Determine if @ and ¢ are parallel, perpendicular, or neither.

,Lf <I/7-> '<—3, o= 1)+ 2 (’l-) - -Is )( (/Uoi’ MMQLUJ".)

P
a-c

Al Femz 1 LD = m &) Aad €
= “3m 2= -bm are ,o-m/lal

—_/’ :’2'-‘/
M= 3 meg=3

(¢) Determine if @ and d are parallel, perpendicular. or neither.
. 2.7 202
L: a'd =0¢ <’17-7'<Z:’§j= 1G)+ 2(¢5) = -8 X Mot F"P""J;wé»
b & =nd
P’M [~} )’\J <}'7_>: f‘](Z,—f) Not rwﬂilLl/I

}" 2") 2: —g-n
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7. A constant foree with a vector representation F = 114+ 157 moves an object along a straight
line from the point {(—1,2) to (4,8). Find the work done if the distance is measured in meters

and the force is measure in newtons.
-3
F= <, s>

d=<4-¢n, 827 = <550

W’/_’E’ /j/ »s(9) = ?j

™y

-~
d = M@+ /sG) = ST+ G0 = Jys Nom = s 3
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8. Find the distance from the point (—4,3) to the line z + y = 5.

'- é"‘_i_ veefor «QM S 43
‘}"' V;s‘m*’.
{-4-0,3-¢> =d-4 2> = b

2. Vedor j dacten of ), T e
Stepe vector. /

e <D m = L, 895 =<1,

3 Vedor pupendilor do e [,

1
M=<|l\>:$

>
> 2 b
= —_ =

1. /am,yg b
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9. (if time) Find the distance from the point (1,5) to the line y = 3z — 8.

. B={dl-0, s-ea>=(], 37

2. 7 = LA dy> = )3 N

S -
4wz b = Ak

) 3)+ 13(L)
T, =~

(1)

/

|0

Jio

(o,—8>
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Unit Circle Discussion

Any extra time will be devoted to discussing the unit eirele/giving pointers on how to memorize it
We will use the values from the unit circle throughout all of Caleulus and your future Math courses
You will be expected to simplify all expressions involving normal unit circle angles on exams.

L2 as@), 23a(45)>

L, 14914

o\
9
Nt

ver Moy

iz
{2 %.,Z-Lf>

ws(@= X

X= cos(8)
(D)=

8=0" or O rad

ws(®)=] s.(e)=0

5
z
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—e (3)

X = —/0 co5(%0) =
'50(‘:.)= -5

— /9 5;\10'0) =

i:r:

g W%\
/o
,_ﬁ_q

lo ‘_\45’

3 y =
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