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Physics first semester laws and equations : Grade 11 advanced

By the student : Mohammed Taha Mohammed

Vectors - 1. 6

If I between vectors = 900 :

R= A2 B2 The sum of vectors (1)

= tan" - The direction orsl

If between vectors 900 :

R A2 + B2 = 2AB COS => cost a +-2
2ab

The sum of vectors : 18512?

1- B (Ax, Ay , Az) + (Bx , By , Bz)
=

(Ax+ Bx
, Ay+ By , Az+Bz)

(x = Ax + Bx

Cy = Ay + By

(2 = Az + Bz

The subtraction of vectors : Toj4 zis

D=-B

Dx = Ax - BX

Dy = Ay-By

Dz = A2-B2

Vector length and direction: &-1 obsly Je's

As we stated earlier
:
- Ax = A cos

If 0 = 900 : R= Al+ B2 Ay = A Sing

If $90°: R = Al +B2-2ABcosO O = tant (>)



51-510;/1

The multiplication of uni-vectors: (Dot multiplication)

x . Y =1 * .y= o

Y .Y = 1 Y . 2 = 0 0= cos' (0) =
90

z=1 .= o

Dot vector product : S141 +j%1
-> - &

A. B= cos

->
->

A . B = (Ax , Ay ,Az) .
(Bx, By, B2) = AxBX+ AyBy + Az+ B2

I
=B -26

At
I. (5+c)=+E.is an ess

Cross vector product : Skil
-

Ex 13
g

-> #

A= (Ax ,Ay ,2) S, B2(Bx, By , B2
->

->xi = c AXA = 0 (sino = o
=

(X= AyB2- Bytz Exc:x c=(.) -2<B)

<y = A2Bx - B2Axxi== (AzBy-AyBz ,
AzBx-AxB2 ,AxBy-AyBxD

C2 = AxBy - BX Ay

lixisi = Iti = gising

Ixx
,
-xs = ex



Position Vector
,
Displacement vector

,
and distance - 2. 2

Displacement rector : & 1 ,91e-
Ir=-?

Distance :

If direction didn't change
1 = 155

If directions did change : · 15401 ,+35 1s

1 = k + 12 +
... In

Instantaneous velocity : &51

vx=
Derivation law: &=el epil

x" =)nxn
-1

Integrationla,i &I Gosle

The integration of velocity : &41;

1x = Sv
t

The integration of acceleration: 2011 Was

Av = St a

t



&

Average Vector velocity : e min
-

VX = X2 - x)(15190,5545)
t2 -ti

v =
Axi +Axz(j,+g)
Sti + Stz

Average instantaneous vector acceleration :

aX=
Malian with constant acceleration - 2 . 7

Xf = xi + vxit +Laxt2
Xf = xi +vt

Vf = vi + axt

*x = + (vxy + vxi) or vx =

VX+v

vf2 = vi2 + 2aXX

Xf = & (vi +vf)t

Free fall - 2 . 8 I'd

ay = -g = - 9.81m/ viz = 1gy (if vf= ors)

vf= vic - 2gDY

Ay = vit--gt
?

yfinal = yinitial + vyit-1 gt

vy = ! (vy+vyi)

vf = vi -gt



Velocity and Acceleration in two or three dimensions - 3 . 2

J= v2 -vi

-
(2D)

2

*x = (x2 - xi) + (yz-y,) =
= 245'sigi 8;51sex415

Vaug = I
varg = vizvi -> BinaWi

,
set

2

Ideal Projectile Motion-33 Matuum heigh and range of

Xf = xi +vxit a Projectile - 3. 4

vxf = uxi H = Yi+
y7 = y: +vyt

vyz = vyi - gt R = vo sina

vy = Vyf +vyi
2

vy2f = vy - 2gby t = 2vising
y + = yi + tanDX- G x2

2vi2cos O

V X = vi coSO

vy = vi So &

t= 2viy
g



Relative motion = 3 . 6 :+/

&I j Minis bise 11g d 8waswall % I ; ! 1

· Cl25.

& ,
51 = &,5)

=
Relative motion = v1 -v2

Z

=Bel&I Gi Misse 1800s Ja 28 1s · 2
->>

Relative molion = vi + u2
2

=Bil &1 jar41 gir ot gir 80 &w 20 1s . 3

· omIs

Relative morm= vs-vi = only ·

[

Gravitational force vector
, weight , and Mass-4. 2

Eg = -Fgy

Fg = mg

Net force - 4 .3 20

F = Fl + F 2 ... + Fr < (si ,5)

F = Ex + Fyz
=-

(70624150s)

Newton laws- 4 . 4 jsges Geilgs

: God Lists Gets

·en.

IlAsje sens n 90,415120151;

& "MyDiss Fuz juNi ju cie 081 !

it's5
-
/1



:S1 Gigs Geils

·im engrnet
.4, 13 025 mo iii is

: wij Optol 8is 2,51

Fret = ma

:/I j Egls

Gen "sins&·3524 25,S

: obsal Seeslingine Bas
->F= = - F2- 1

Fridian force-4 .7 J-51 Og

Fr = RAN

FS = MSN
max

- : &s 6155-11 &

- : j2s 2 -wiz
Ev N Fret = ma FN= FgcoSO

FgSinO-FR = ma Fret= ma

↳ "Ein FgsinO-MIFN = ma Fret = Eg Sinc

Fgy = F90s00a= &Sino-Ugeos Ma = mxg Sin

a = gsinQ


