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1:A=

JA§ + A3 + A2

C
2: 0 = -1{ 2
0 = tan (Cx>$ 9
3: A.B = |A||B|cos6
4: A B=A,B,+A,B,+A,B,
AB
5:0 = cos (==
oo e
6:4 x B = |4||B|sing N
| 2y +Z
7:AXB=|x y
X y

4\11\\“ DAJJ\ )3 g\
Y
1 L9
13:Area=|=XpXh 3
(zxrx) £3
14 =v; +d XAt S
15: Ax = v; X At +d X (At)?
1
16:Xf =Xi+UiXAt+EC_l)X(At)2

1 Mr :Amr Elbadawy
17: Ax = > (Vi +vp)t sl e i

18: V% = v % + 2a X Ax

19:x = x; + vt
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21: Ay= Viyt - Egtf;?\
22:V2 V% 2
23:V, =V, sin Bwr:
24: ny_V sme —gté””

q\u\
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1
25:y=Vi sinO t- 5 gt?
26: V%, =(V, Sin 8) — 2gy

2
27- H = y; 4 (v;sin0)

29

LD 3as gl oyl 68
28:R — v% sin 20
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2v;sin0
29:t,,, = g
\bada;\\N Sin_l(R X g
70.6 - vi
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37:N—-Fy;=ma
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P=(3.3,3.8,3.3)
P=3.3%+3.89+3.32)
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F"

————t—x
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P, =-2.5
P=(-2.5,0,0)
P =-2.5%




Writing In Vector

A, Is the x-component of vector and A, is the y-
component of vector.

—

A=(A,A)=(6,6)
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Ay =Qx—P,=3—-(-2)=5

-~ A,=Q,-P,=1-(-3)=4

A=(5,4)
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Scalar and Vector Quantities

sl | Vet

Speed

Mass

Temperature

Distance

f

Amplitude
Energy

Speed Mass Velocity Temperature Force

Displacement Energy

Velocity

Force

Acceleration

Displacement

Distance Amplitude Acceleration



Clgadial) Jalas
Components of Vector (graphically)

Q
+ Pk
4 9

309

— Vv

) A, = 20cos 30+ 17.3
B,= 20sin30=+ 10

B, =20 cos 30 =+ 17.3 Ay = 20sin30 =+ 10
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<0
309
— < >
— < » 1
0
Q 30
7, //‘7/ . - Vv
C,=20cos30=-17.3
D,=20sin30= — 10

Cy=20sin30 = 410

D, = 20 cos 30 =—17.3
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Components of Vector using trigonometry
iy g id 4y AT alasiily Cilgaiall il S

A 2-dimensional vector can be resolved into x-component and
. . « ., . . . A
y-component A,, A, . Bis angle in positive x direction A = Asing
A, = Acosb = | 0
. Xam
Ay = Asin clip A, = AcosB
Vector A has a magnitude of 20m and making angle of 35° to
positive direction of x-axis Find the X,y €omponents of vector?
A, = AcosO
A, =20cos(35)=16.3
A, = AsinB

A, = AsinB
A, =20sin(35)=11.4

0=35

A, = Acosd



Example

Vector A has a magnitude of 12m and making angle of 35° to
positive direction of x-axis Find the x,y components.of vector?

A, = AcosB B
A =-12c05(35)=-9.8m = A=A p
A, = AsinB i

© =35

A, =12sin(35)=6.8m

A, = Acosd




For Vector, A = Ax + Ay
A

- a1
A] = \/A,% + A2 + A2 O =tan—or

Calculate the magnitude and angle of the vectors.

A=(2,0)

magnitude:

— A

A= \/22 +02 =2 angle: 9=tan_1(A—

B=(3,4)= |4|=32+42=5 49=tan‘1<jll



A=(-3,-4) ;A 4l o) cale 1)) ;1

gl g\ Jud) Jac)

Calculate the magnitude and angle of the vectors.
0563949152 . s
¢ Aadal) jlasa la: Y

—_—

|A| = \/A,Zc + A+ Az = \/(—3)2+(—4)2+(0)2= 5

4 Q) A pa Ay Ly Aniall paa ) ; il
: -
4, + darial) slad) daa ¢ GG
-3 —2 -1 0 1 2 3
A —4
" 0 =tan~1 (A_y) = tan~1 (—3> =530
A, A -2 X

T4 6 =180+ 53 = 2339
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A

A=(-2,4) DA el of cale 13) ;2

Calculate the magnitude and angle of the vectors.

¢ daial) Ak la: Y

= JA§ + A5+ A2 = \/(—2)2+(4)2+(0)2= 4.4

 Jea¥) Ak ha Ay Ty Aniall aaa ) - il

+ dadall slad) aaa : WG

A 4
0 = tan~1 (—y> = tan~! (—) = 639
A, 2

O =180—-—63 = 116.59



—2.7X%+ 6.76) : (a5l X ol dudlly ) Aniall sl g jlala La -3
Calculate the magnitude and angle of the vectors.

(4.6 ,—143%[ ] (7.2,68%) [ ] (4.6 ,37% ] (7.2,111.4% [|

—

14| = JA§ + A5 + A2 = \/(2.7)2+(6. 76)%2+(0)2= 7.2

A 2.7
0 =tan {2 | =tan" 1= | = 68.2°
) . <A> n (3.7>

-

) _——_ #=180—-68.2 = 111.4°

gl g\ Juy) Jac)

$(C=A+3B ) 4aiall Jdiale (B =—2i+5j )3 (A=3i+4j): 0 cule 1) 4
BEEE— Calculate the magnitude

19.0 18.8 17

6 15.3
C,=4,+3B,=3%43(-2)=-3 C,=4,+3B,=4+3(5) =19

C = \/C,% +C5 = J(—3)2+(19)2= 19.2



1.93 Write the vectors A, B,
and C in Cartesian coordinates.

1.94 Calculate the length and

direction of the vectors A, B,
and C.

1.95 Add the three vectors ﬁ, B 8
and C graphically.

1.96 Determine the difference
vector E = B — A graphically.

193 A=(-4,2) (-1.5,3.5)
Ay=-1.5--4=2.5
A,=3.5-2=15

A=(2.5,1.5)

05639491

X

B=(-1.5,2.5)(4,1)
B,=4--15=5.5

B,=1-25=-1.5

B=(55,-1.5)

L4 —
C= (3,-1)(=3,—4)
c,=-3-3=-6

c,=—4—-1=-3

c=(—6,—-3)
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1.94 |A|=\/A,%+A§=\/(2.5)2+(1.5)2= 2.9

A 1.5
0 = tan~1 (—:) = tan~1 (ﬁ

1.95

R,=A4,+ B,+C,

Ry = Ay ~+ BY+CY

>=31°

s J.f,t.f/ s \ Jﬁwsf/ .J/.!G‘/

0563949152

1.96

E=B—-A

B=(55,-1.5)

A=(2.5,15)

E,=A4,— B,

EY=AY_BY



PROBLEM

What is the angle o between the two position vectors shown in Figure 1.25, 1'5 5-"'"‘
A = (4.00, 2.00, 5.00) cm and B = (4.50, 4.00, 3.00) cm? )
A.B = |A||B|cos6

A =1(4.00,200,5.00) cm .1.25 JsaJi 3 ooosll g3l emie 0w @ aglyl L
. B =1(4.50, 4.00, 3.00) cm s
B=A4,B,+A,b,+n,n,

|

= (4.00 x 4.50) + (2.00 x 4.00) + (5.00 x 3.00) = 41cm?

A2 + A% + AZ = /4.00% + 2. 00%="00% = 6.71
sl g pac | i) )

|B| = \/B,% + B2 + BZ = 1/4.502 + 4.002 + 3.002 = 6.73 0563949152

—

A

A.B 41
0 = cos 1 (=—=) = cos™! =24.8Y
4||B] 6.71 % 6.73



What is the angle between the vectors (A = —2X + 39V + 2) a
(B =+2V+32) s (A= —2+3vV+2)¢

ANl Al ) Il a2k Lay Gl
You may use any of the given equations where needed.

C,= A,B,— A,B,

C, =A,B, —A,B,

i, — - A | =]

Learning Outcomes Covered
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B=(2.0,3.0,4.0)4a%y A= (1.0,2.0,3.0)4a ols ¥ —4
D = A XB aaial glSy «(x,0,Z) dafll 50 sl b
G5l 5 e\ ALY dlac ] ¢ D, )dia L

40 O ' Lo o

8.0 O 17 O




(x,y) el sl 4B = (2.0 ,6.0 )aially A=(3.0,5.0)4l ¢ls 1 -3

What is the angle between the vectors tougaial) (s 0 Agghll ald L
131° O 12° O
A.B = |A||B|cos6 710 O 21° O

AB=AB,+A,B,+A,B,=(3.0%2.0)+(50x6.0) =36

+A%2+ A2 =./3.02+5.02+02=05.83
2 0% = e
\/ ‘ — x5 yec | ALY dlac)

0563949152

\/BZ+B2 B2 =./2.0% + 6.02 + 02 = 6.32

A.B
0 = COS_l(_>—_) - _1 36 - 0
4]|B] 9= cos <5.83 x 6.32) -1




Delaall gl B
V' e T B = 13 m Al =15 m
L. SRS T =A +8B olso
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e T oo s I D QXA B D B e Y Forrmmsiersins i
Calculate the magnitude and angle of the vectors.

JA‘XW‘&AM‘E,-\-“

A3l JNaBay < 4Aaiall HioEa as gl —

.................................................................................. C 195
.................... 6=tan'1<?y>—tan .1..(—.3,8.)7.79.0_.180 29 == 1010
ot e s .. . e B B e e e R Xojpremty g e\ ) L) [T W el o



D| 45l Jiha e o(xy) daf) A ggiwa A D= (5.0m, 8.0m) 4ald gls 13 -2

Calculate the magnitude and angle of the vectors. ¢ gl x sl aa daiad) Waday Al gl
D[ = \/D,% + D2 = \/(5. 0)2+(8.0)%2= 9.4m X gsaall o Axidl lglissy A Al S g ,
32° 94 m I:II
D 8.0 58° 13 m 0
_ -1 Y\ _ -1 0 |
0 = tan (D_) = tan (ﬁ) =58 58° 94 m ]
X . |
32° 13 m D.

sl g yee | LY dlac)

[A] 42 i la o(x,p) o ol d A= (3.0m, 5.0m) dadell g 13 -2
0563949152 s 5 s i 3

%,mx Mem{n’@,ﬁ ‘,n x.wx\ A de ,
Calculate the magnitude and angle of the vectors. 1o o PRORALE2 vl 31° P | 80 . s /U
| % 0 1 sm



(xy) gsimall 4B =(8.0,4.0)apially A=3.0,5.0)4adall 08 13 -3

What is the angle between the vectors ¢ omeaiall (O Al (uld La

—_— —> — 0 o

4.5 = [4|[B|cos6 68° O 36° O
23 0O 320 O

AB=AB,+A,B,+A,B,=(3.0x8.0)+(50x4.0) =44

W=\/A§+A§+A§ =+/3.02 + 5. 02 + 0% =5.83
|B = |B%+ B2 +/B2 = /8.02 + 4.02 + 02 = 8.94

sl g yee | LY dlac)

8 = cos—1 (-2 0563949152

|4][B|

— cos™ 1 44 = 320
B 5.83 x8.94/




L=(4.0 ,2.0,3.0)4a3alls J = (2.0 ,3.0,4.0 Haaial) 5l 13 —4

¢« D = J XL 4aiall OlSy (x p Zz) sl A5 slad 3
¢ |D7| Vaka La

6sull 5 yae | ALY dlac ] ;(9) g 39 g
0563949152 5 5
D,=|30 40/=(30x30-(4.0x20) =10
. 2.0 3.0
— - - X y z
4.0 2.0 3.0 Dyé“‘ﬂ 4.0/ =(2.0x3.0)—(4.0x4.0) = -10
4.0 3.0
Py
D,=| 20 30|=(20x20)—(3.0x4.0)=-8.0
4.0 2.0

—_—

|D|=JD§+D§+D§=\/(1.0)2+(10)2+(8.0)2= 13



: B|=7.0m (A|=12m

Sl 5 yee | 35l Sac| P E_F=CT s
A 17516 o al
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