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Precalculusy Unit 7 Notes—Vectory invthe Plane
Quantities that have both ouna M}m & Ma mJMQLE ,_are represented by vectors.

Two vectors are equal if their corresponding directed line segments have the same length & direction. ﬁ Q@ \
Two vectors are equal if and only if they have the same component form.

DEFINITION --- Component form and Magnltude Of a Vector

If visa Vector in the plane equal to the vector with 1n1t1a1 pomt (O O) and termmal pomt (v1, V2)> then the
component form ofvis il B vz) |

: Note Ifa vector has zmtzal pomr (x1, y;) and termmai point (xa, yz) ir. component form z.{ (x2 =1, 2 }’1>J
‘The magmtude (or length) of vector v= PQ determmed by P.=(x1,y1) and O = (xz, y2) is

= Y= \/vl = o mn Y+ 0 - )

Note ]f a vector has a lengfh of 0 and no dzrecnon itis the zero vector ana’ is denoled < 0 0 >

Ex 1) Fmd each vector represented by the dlrected line segment and calculate thelr magnitudes.

a) Find u, the vector from R = (-4, 2) to S=(-1,6) ma:_ ,14
<=1-"Y, 6-a4 W= (3 %

< 3, z> W= 5

b) Find v, the vector from 0= (0, 0) to P = (3, 4)
> D
<3,4> V=5

¢) Show thatu=v,

L3UY =3

Ex 2) Let u be the vector represented by the directed line segment from R = (7,-3) to § = (4,-5), & v the vector
from O (0, 0) to P=(3, 4). Prove that u

s €4-1,-95--3> Vi< 9D
£-3 ~a> WV

Ex 3) Find the magnitude of vector R =<4, -2 >,

W= 235

Ex 4) Find the magnitude of vector P =<-3, -5 >,
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| DEFINITION e Vector Addmon and Scalar Multlphcatlon
et = (u1, uz) and v= (v{,

V2> be vectors and let k be a real number (scalar)

: The sum (or resultant vector) of u + v zs the vector o +_‘ v= (:“i + vi, + V) s
The scalar product of vector u and scalar kis the vector Cku= k(ul , 42) = Chuy, kuy

/

2a

rd

scalar product vector addition

vector subtraction

Ex 5) Let u={5,-2) and v = (6, 4) find the component form each of the following vectors
a) u—v

’ 5~@,—a—ﬂ >

b) Su

949,25

¢) 3u+ (-2)v
345-a> ¢ 24 69)

e O -6 > £.25 107 €19,76> + <1370
. ) )

<§—H>

aDEFINITION - Umt Vector and the standard Umt Vector SR e

';A vector u W1th length 1 1s called a ‘J\ rn'l L

dlrecuon of 4 s1mp1y d1v1cle vector y by its magmtude

\/«’{_’(af

IV 1'
U=t

T
, (l O) and j (0 l) are the standard unit vectors and can be used to wr1te a vector as
‘a lmear combmatlon of i & ] L Y i

TR

Ex 6) Find a unit vector in the direction of v = (=3, 2), and verify that it has a length equal to 1. Then write the
answer in both component form and as a linear combination of the standard unit vectors.

| = m—

To oreate a umt vector u in the

: The two umt vectors i=

-

<
The component form of the vector u a unit vector in the direction of v is Jis

a4 Lo
- =
u written as a linear combination of the standard unit vectors i & j is ;E;: L t \S 13 J

, -3, ify that it has a length equal to 1.
5 =3 s l -3 \?
< Z= P S22V 4 )
e NN L JE&) &
7 U= SzéJ
(/(,mv‘l' \/eL:"of o
L=

Ex 7) Find a unit vector in the direction of v = (5, -3), and veri

Q I'V]Z ‘S 5\,(_-55
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;DEFINITION Dlrectlon Angle L : | ‘ &

‘ e vector and the pOSlthG X-axis) \
TO prec1se]y Speclfy the dn ectlon of a vector state 1ts direction an le 9 (made by th _ ‘

| d the vemcal component
5 Usmg trlgonometry, we can see the honzontal component ofa vector vis: (|vlcos 6) an ‘ _,

s (Wsin©), thus: © - - L (lcos 0)i. + (vlsin O) = (Ivleos 8, vsin 0)

Ex 8) Find the components of vector v with direction angle 8 = 115" and magnitude of 6.

<6N$“5,é S.‘n“5>
< -a.5, 542

Ex 9) Find the components of vector v with direction angle 6 = 230" and magnitude of 12.
Z,a 05 310, 1A5% 230>

-2, 927

Ex 10) Find the magnitude & direction angle of each vector:

) u=03,2 fu]= iz b) v=(-2,-5) [V]=
3203 cos® 2= B a0 Q=i ces®  ~5:[F shO
A E T () e ()
to3 f)- \%ﬁ Q= s ) = g’ O -683° B

D= 33.7° - 33.7° é QL{B g

»> The velocity of a moving object is a vector because it has both agmtu e and
» The magnitude of velocity is speed.
> A bearmg measures clockwise from the north.

direction.

Ex 11) A jetis flying on a bearing of 65° at 500 mph Ex 12) A plane is flying on a bearmg of 120° at

Find the %omponent form of the velocity of the jet. 425 mph. Find the component form of the velocity
'36' < 5w105&5 600‘;?»3“6 > Ofthelzlaal;e 9;5(05( ?a) ‘"/3650‘\( 30_)>

<Y, AR Y L£348.1,-212.5>

Ex 13) Suppose we are pushing a crate up a 20° inclined plane with a force of 3.0 1b. Find the component form

of the force.
\pt Tad0>
M “Beos20, 3%

< Q.g’l.0>

e

(D




When 2 forces act upon an object, their sum is th

] _ € resultant vector showing the velocity of the object itself with
both forces acting upon it,

Ex 14) 2) Anairplane is flying on a bearing of 80" at 540 mph. Find the component form of the velocity of the
& airplane. o° < BHo ¢es v, Syo4in 10 > p}
b) Suppose the plane is flying with a 55 mph wind that has a bearing of 100°. What is the actual

ground speed and direction of the plane? 530
i W:J p Plarg <530 3.9

<BGus k5590 T eyl Loua % >

<o Kesult < 586, 84.9 >

:ei'}- 5868?59& ° 299 WO
Rl: 992.0mph T2 8 SeRaR e

56 o
.22 D= &.2 = 5.3°
Ex 15) A plane is flying on a bearing of 94.14° at 450mph. A wind is blowing on a bearing of 60° at 65 mph.
Find the component form of the resultant velocity of the airplane. Then state the actual speed and direction of

the plane. B 2450, 03 *‘[.“{)750 PRTALD 7

J £ 5¢08 30, &9 $in30> a
; 1 N Z
L0128 72 !_>_,

65‘(.&?
oW
—
Losulbont <00 ' < °
©  utspud : JE5 T (o) 5 DO 316

o2 000
O',fec}l‘m L ten 87 5500 ~ .00

9: Oo gec.falr\j_ 700

Ex 16) An airplane’s velocity with no wind is 580 km/h with a bearing of N60°E. The wind at the altitude of

the plane has a velocity of 60 km/h and is blowing SE (which means S45°E). What is the true speed and
bearing of the plane?

Plene: <580 60‘:30/650-5.-.307
y Wl Ceotests 40 iS5 72
'R aY .

l@ﬁu”«ia <5413, 3324
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