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| Length mass time ]

I 1nm =10""m 1ug=10"%g| 1ns=10"7s l
i 1um=10"°m 1mg=10"3g | 1us=10"°s i

Df 1Imm=10"3m 1g=10"3kg| 1ms=10"3s i
. 1cm=10"?m ]
I 1km=103m |
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- Is a straight wire that have a magnitude and direction !
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Ax = A cosd
Ay = Asind

The magnitude of A=\/(Ax)2 + (Ay)
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I (a ) what are the x and y components of vector D i
. where the magnitude of vector D is 3 m ]

53 ]
I H
2 ]
I H
i 45 ]
\ 7 H
| o

% ]
% E ]
% ]

| D x=D cos(360 — 45) :
DZ —3c0s(315) = +2.1m j]
: D y=D sin(360 — 45) i

I =3sin(315) = -2.1m j]

-
12

D x=D cos(—45) ]
= 3cos(~45) = +2.1m i
D y=D sin(—45) ]o

=3 sin(—45)=-2.1m ]
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(b)what are the x and y components of the vector E, where
the magnitude of the vector E=4.50m

Ey(+) Ex (+)
ﬂ

Ex=E cos(90 — 37)
= 4.50co0s(53)
=+2.71m

Ey=E sin(90 — 37)
= 4.50sin(53)

=+3.59 m

-
12

E x=E sin(37)
=4.50sin(37)
=+2.71m

E y=E cos(37)
=4.50co0s(37)
=+3.59 m
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'Il1>ree players A, B, C such as:-

A:72.4m, 32° , East of north

% a o
B:57.3m , 36° ,south of west
o » &
C:17.8m, due south
I Find the magnitude R=\/(Rx)2 + (Ry)? ]
I Find the direction of R ]
::: v i
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\L ]
i Ax= A cos(90-32) ]
I ]
I ]
=72.4 cos(58)=38.36m
[ !
Bx=B cos(180+36)
[ !
=57.3c0s(216)=-46.35m
[ !
Cx=c cos(270)
[ !
=17.8 cos(270)=0 m
[ !
Rx=Ax +B x +C x
[ !
: =38.36-46.35+0=-7.99m o:o
Ay=A sin(58)
=72.4sin(58)=61.40m
l By=B sin(216)
| ]
::; =57.3 sin(216)=-33.68m ]
I Cy=Csin(270) 1
. :
I =17.8sin(270)=-17.8m !
ks Pl
| I
R y=Ay +By +Cy
]
l |
L
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I 61.40-33.68-17.8

=9.92 m

 R=JROT T (B
= /(=7.99)2 + (9.92)?
=12.7 m
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i After an airplane take off , it travels 10km ]
| west , 8.7 km north and 2.1 km up. !
| How far is it for the takeoff point !
j 8.7Km ]
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If A=AX + Ay
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where AX=Axi , Ay =Ayj
:? T .
I A=AX i+ Ay j ]
I > > —> > |
If A=Ax+ Ay +A z
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V
fA=Axi+Ayj ,B=Bxi+Byj:-
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E . . So
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| : : ]
I Given the two displacements:- ]
| ]
\L u

% . . g
| D=(6.00 i+3.00j-1.00k)m ]
[ — ]

@; E=(4.00 i-5.00j+8.00k)m ]

I JJ
I . _ | JJ
Find the magnitude of the displacement

u EN— H
@Z: 2D-E 31

I AT ]
| 2D_E=2(613;_1)_(41_518) ]

| ]
! =(12,6,-2)-(4,-5,8) |
|

EE The magnitude =,/(8)2 + (11)2 + (—10)2 !
=16.9m !

Alda

2D-E=2(6.00 i+3.00j-1.00k)- (4.00 i-5.00j+8.00k) ]

=(12 i+6 j-2k)-(4 i-5 j+8k) ]
=(12-4)i+(6+5)j+(-2-8)k ]
=(8)i+(11)j+(-10)k ]

The magnitude =/(8)2 + (11)2 + (—10)2 !
=16.9m !



Scalar product

NI

- —
A.B= A B cosd

— >
Where 0 the angle between two vectors A ,B

product is positive

S if the angle 0 between 90,180 the scalar
product is negative

Sif the angle 0 be 90, the scalar product
equal zero

bl o pall al 53
| .i=j.j=k.k=(1)(1)cos 0=1
| .j=I.k=j.k=(1)(1) cos 90=0
AXB=BxA

4
|
|
|
|
|
|
|
|
|
|
|
S if the angle 0 between 0, 90 the scalar [
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I A=Ax i+ Ay j+ Azk , B=Bx i+By j+Bz k
rove that A.B=AxBx +AyBy+ AzBz

i A.B=AxBx(i.i)+AxBy{i.j)+AxB .)+Ay§5/i.j)+ 1

AyBy(J.J)+Ayﬂ%{1.k)+Az/(k.|)+A9¥y(k-J)+ :

: AzBz(k.k) !
[ =AxBx+AyBy+AzBz !
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I Find the scalar product A.B where the

[ magnitude of the vectors A=4 and B=5 ]
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XBx+AyBy+AzBz
cos(53)=2.41
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D

B
I

sin(53)=3.19
cos(130)=-3.21

o o
X
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0

K
8

sin(130)=3.83
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(2.41)(-3.21)+(3.19)(3.83)+(0)(0)

4.50
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I =2i+3j+k , B=-4i+2j-k
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A.B=AB cos 0
53 % S
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) Vector product
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I AXB = ABsind
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i If A=Ax i+Ay j+Az k , B=Bx i+By j+Bz k 1

[ Prove that:- ]
I v . : I
A x B = (AyBz — AzBy)i + (AzBx — AxBz)j + (AxBy — AyBx)k

H AXB=AxiBxi+AxiByj+AxiBzk+AyjBxi+ Ay jByj+ H
! Ay jBzk + Az kBxi+ AzkByj+ Az kBzk !

= (AyBz — AzBy)i + (AzBx — AxBz)j + (AxBy — AyBx)k

Ax Ay Az |

Bx By Bz )




i A vector A has a magnitude 6 units and is the direction i
. of + x axis . A wecter B has a magnitude 4 units and lies !
l in X y plane making angle 30 with + x axis find A x B I

% o,
3 o
i B o
) -

i 3 O A
£ so

> v

I > — [
l A X B = ABsin 0 ]

I = (6)(4) sin 30 ]

o 5o
% 1 2 o

Ax=6cos0=6 , Ay=6sin0=0 , Az=0 =

Bx=4c0s30=2+/3 , By=4sin 30=2 , Bz=0 -

AXB=| i j k i

=12 k |



I Chapter 2

i Displacement , time , Average Velocity:-

734243\ ddau gial) de ) g Ca g da) N O 43l

% —
% dl:;.f,ad)ijtu;ﬁuuﬂaﬂlhuw)uﬂahﬂﬁ&qﬂmylmﬁdlw
l (0 —,0) ha sl o ouball 5ol Gm aal) da) ) dads dasd g s o
| . @Mlﬁ:g@l&&y@uzaum
l P -, .
Ly ‘Qdﬁaﬂl&&@}&&yd@u
\T’ o g
] —_— .
u d R L S
H O - y — _gﬁ
Uo J \ ¥ N e
I
I
I
I

x2—x1
t2-t1

Vav—x

—rda) M) g gbad Y ABlesal) ) BaY




o

o
S

o

o

anal) Lgadaly () A0S Ailoaal) —rAdLosal

ALl 5 Al 205 Ailise yecal —rda) Y

O 05— 05— @ O 0 6 O o Gr—— O — O —— oo —— oo —— o —— o;—— o-——q,

oo 8o Qo JoSo T So ge S So o goSoSogo—So—So &6

o g0

o-—— o,

I )

o g0

o:—— o,

o8

o) Jaaly
Aans giall el (550 Y "speed bl Uau siall de jul
"Velocity" 4gaiall

TAVerage |Heaall A il Ee Hull cila ol ) Lis
el e dal Y cusd = 5 5 velocity”

"Average speed "4l ddass giall de il Cla Gl @) L
LI ) e A0S Al pmi

o]

000

&

3

o,

o,
%0

o,
%0

o,
%0




B

=== ==

i Find Average Velocity Av-x:-
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i Find the average velocity V av-x:-
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360—-0 i
Vab =
18_0 &
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I i
: |
) Let x = 20m + (5m/s? )t* i
l |
| - !
[ Find:- i
‘Jf !
L [

i S find displacement between t1=1s and t2=2s i
| S find the average velocity during this interval ]

I Sfind instantaneous velocity at t1=1s by taking ]
I At=0.1s then 0.01s, then 0.001s j]

i S Derive displacement and find V x at t=1s and i

L AX=x2x1 i
i =(20+(5*4))-(20+5)=15 m 1
lo‘é ; 5 _ . ]
av —x =——=1om/s I
2 —1 /

When tl=1s , t=0.1s , t2=1.1s ]

T1=1-> x=25m , T2=1.1 2x=26.05m
v B 26.05 — 25 105
av —x = T1-1 -~ .Sm/s

When tl=1s , t=0.01s , t2=1.01s

T1=1->x=25m ,t2=1.01s>x=25.1005 |

v _25.1005—25_1005 ]
av—x=—"7pzr_—7 - 10 m/s :
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let Vx = 60m/s + (0.50m/s%)t?
Ué find:-

L S the change in x-velocity of the car in the
i time interval t1=1s to t2=3s

[‘Z S the average acceleration during that interval

Sfind instantaneous acceleration at t1=1s by
li taking At=0.1s then 0.01s then 0.001s

[

S derive Vx to obtain ax at t=1 s and t=3s

[

When t1l=1s, V1=(60+0.50)=60.5m/s

When t2=3s, V2=(60+(0.50%9))=64.5m/s

AV=64.5-60.5=4m/s

_V2—V1 _64.5—60.5
T —-u 3-1

= 2m/s?

when tl=1s, At=0.1s,12=1.1s
t1=1s-> Vx=60.50m/s
t2=1.1s2>Vx=60.605m/s
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instantaneous acceleration~

153 So
153 So
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h g-aerive .
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L ax ftm / S d
153 So
i when t=1s, ax=1m 52 i
153 I So
53 So
[ when t=3s ax—3m/52 I
53 ’ S
153 So
% So
% So
% So
% So
% So
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% So
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% So
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% So
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1 So
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1 So
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1 so
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L !
\ - \
; AS jall Y alas Zlana !
. |
\ . . \
: Suppose we have a car motion in the
I . : : : ]
I beginning with velocity Vox at time t1=0s to ]
| : : : ]
I later time t2=t, the velocity of the car is Vx ]
l d
\ \
i Vx —Vox i
I a = ]
ﬂi t—0 ]
l ]
Vx —Vox = at
[ !
Vx =Vox + at—(1)
[ . . L !
The first expression to Average velocity is
. — — !
I 4 t—o (2) I
l d

The second expression to Average velocity

when the acceleration is constant

Vx+V |
V = ¥_(3) l

From(2),(3) !

x—x0 Vx+Vox
N ]

This equation isn’t true if the acceleration
changed with the time ]



I If the acceleration changed "not constant” the ]
I Average velocity will be:- ]

I 1 ]
V=" (vox + Vox + ax t)
[ 1
} 1 |
I V =Vox + 5 at---(5) ]
l ]
I . d
From(5) in (4)

I X —Xo 1 ]
I —=Vox +—-at ]
[ t 2 I

| 1 l
: X—X0=V0xt+§at2———(6) :
[ From (1) !
. Vx — Vox 7)

- ax 7

from(7) in (6) ]

+ —ax
2

__ VoxVx-Vox? 1 /{ (VXZ—ZVXVOX+V0X2 d

Vx — Vox 1 Vx — Vox\? J
X—X0=V0x< ) ( )

ax ax

X — Xo

+-a e ) ]

ax 2
VoxVx —Vox? 1(Vx?—2VxVox + Vox? 3
X —Xo = ax + E

ax
X 2 ax J

2ax(X — Xo) = 2VoxVx — 2Vox? + Vx? — 2VxVox + Vox*? 3
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—= =3

=< ==

5 2ax(X — Xo) = Vx? — Vox?

)
i 2 _ 2

—
L VX™ = X X
%
& So
153 So
153 So
153 So
153 So
153 So
i 45);” Y alea i
153 So
153 So
i Vx = Vox + at i
153 So
153 So
153 So
i X —Xo ——Ixoxt+—at2 g
153 So
153 So
I V 2 V 2 2 X X ]
L X ox“ + Z2ax 0 |
53 So
53 S0
53 S0
53 S0
! ‘
53 S0
! ‘
53 S0
! ‘
53 S0
! ‘
153 S0
! ‘
153 S0
! |
153 S0
! |
153 S0
\} }
L% S0
\} }
L% S0
\} }
L% S0
\} }
L% S0
! |
53 So
! |
53 So
! |
53 So
! |
53 So
Il |
Il |
53 So
\} }
L% S0
153 So
\} }
L% S0
15 So
\} }
L% S0
i’ I
I |
53 S0
53 S0
Il |
Il .
53 S0




| ]
\L : . ]
I A motorocyclist heading east through a small ]
| d
town accelerates at a constant 4 m/s?
I after he leaves the city at time t=0, he is 5 m !
east of the city moving at 15 m/s
[ l
[ Find:- l
| !
L : .. : !
S his position and velocity at t=2s
[ . . o !
S where is he when his velocity is 25 m/s
[ !
[ L, ]
I x —xo0 = Voxt +—=at |
l 2 I
| !
| 1 !
x = x0 + Voxt + Eat2
@Z: ]

1
=5+(15><2)+§><4><(2)2 1

=43 m ;
Vx =Vox + at I
154+ (4 x 2) ]
23m/s ]

Vx? =Vox? + 2ax(X — Xo) i
(25)%2 = (15)2 + 2 x 4(X = 5) :
X=556m ;
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o
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S

S

Vy = Voy + at

i y—yonoyt+%at2

i Vy? =Voy? + 2a(y — yo)

Where a = 9.8m/s?

Y5 cia g tilae (5 5 b (58] b gibo annd] 5] - cuil
Sl

o .

I Sl

.

A L,‘“—“‘Lw‘\iﬁ‘.‘.\j‘“é}é VJPHJAL’E—}\J‘

adlae 8y Ladle ol an ge dllae Ly Cagdia o Loy
1| I

a7 agall Callis ) s 50 LS ) g (3808 (e
b i)l ) Ak Ailly (s anen

O 05— 05— @ O 0 6 O o Gr—— O — O —— oo —— oo —— o —— o;—— o-——q,

oo 8o Qo JoSo T So ge S So o goSoSogo—So—So &6

o386

o-—— o,

I )

o386

o:—— o,

o8

o]

000

&

3

o,

o,
%

o,
%

o,
%




Lg*o%—o%:%:%:%:%:%:%:%:%:%:%:%:%:%:%:o%:%:f%ffo:fo:fo:fo:fo:fc:fc:foifoifoifo:fo:o:fo%:o%:o:o:fo:o%ﬂ%
L i
I . : ]
I A one-euro coin is dropped from the leaning ]
l . ]
I tower of pisa and falls freely from rest. What ]
: : " : A
are its position and velocity after 1s,2s, 3 s?
[ l
l d
l d
I — — - !
D; y —yo = Vyot + » at é_-; ]
l d
l 1 1 I
U% yl=—-at?=—--x98x1=—49m| ;j
. ]
| ]
l d
l - d
l d
| 1 I
I y2=—5><9,8><4=—19.6m 1
. d
I ]
LL, 1 !
I y3=—E><9.8><9=—44.1m I
i Pl
l d
i 4585 18 | o oS L8 : dlaal
: Jhw) sia £.9 Au.g.\nu\gﬁu\guu\da.) | ]
l 3 d
| b il
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5 Pl
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i You throw a ball vertically upward from the roof of a i
tall building . the ball leaves your hand at a point even
| with the roof railing with an upward speed of 15m/s |
I ; the ball is then in free fall. On its way back down .it ]
| . . o J\
I just misses the railing ]
| ]
l I
| . . |
I S the ball position and velocity at 1 s and 4 s after I
°:° leaving your hand i
| ]
I Sthe ball velocity when it is 5 m above the railing ]
l d
Sthe maximum high reached
[ !
I S the ball acceleration when it is at maximum height J
I |
I |
l I
l I
A

+a -a ‘

voy=15 ;

roof
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When t=1s

1
y =yo+l/oyt+§at2 ::

1 ]
=0+15><1+§><—9.8><(1)2 I

=10.1m

| yia Vo) o el ddass et s S ) oS & ) amy ]

When t=4s ]

1 , :::
y=0+15%X4+=%x-9.8 % (4)

" 2 N
b Pl
i =-18.4m 7
: s ]
L | yia YA€ o adall ddasy Jaw) 3 ST oy S & € day
I3 Pl
l I
I When t=1s
I3 d
| ]
;1% Vy =Voy + at
I3 i
i
L =15-98x1
. -
i
L =5.2 m/s 1
: 0X de yun eV A< jnta s &I (oK o & )
”% 26 U< ) e
LE ]
]




e e e e e
I !
| ]
I When t=4s ]
l d
\L ]
I Vy =15-98 x4 =-24.2m/s i
la i de_pow JowY 48 jata 5 8T (S5 g & £ 2m ]
H PR v H
\L ]
| 5 5 |
: Vys =Voy* + 2a(y — yo) !
| i
=(15)24+2x-98x (5-0)
| ]
l d
aall adaiy G ye 3 SI () (et Al g Ao sl 3 LAY
I .y - ] N P |
I dMY&JLAGQJDJAJL;LYoJQLm@jOJAUMJA i
: Al Lo s (585 Ladie 5 S0 abiad g ) ol j:
I Jasgh g Lealadl yaxd (o gu Lia g yiiay O:
: ]
Vy? =Voy? + 2a(y — yo)
l !
: 0=(15)%+2x-98x%x(y—0) !
*ﬁ ]
0=(15)*-2x98xy
I3 i
u }
i 2 :
’°’°° y 5" _ L i5m
i — o vao . ]
:Z 2 X 9.8 !
i )i V), 05 Sl aliat o ) il .
*ﬁ ]
Acceleration=0 at the maximum high
I !
l !
| I



I A ball is thrown vertically upwards with a ]
I velocity 20m/s from the top of a building .the ]
I height of the point from where the ball is ]

thrown is 25m from the ground
[ !
< Find:- By

| S how high will the ball rise? |
| S how long ( the total time) will it be before ]
D:Z the ball hit the ground. Take g = 10m/s* !

Voy=20 ]

q
%
|
q
+a I
|
q
%

25 m I
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iy Bl Lgie pu )65 Laie 5K Alal g Ui ) ol
Vy? = voy? + 2a(y — yo)
0=(20)"+2x-10xy

li (20)?

: Y =720
; Codil) Ak e | ie Yo o 5 Sl abiad i) sl
: S ) ol I J g sl 5 S 45380 531 e 30
1

i y—y0=V0yt+§at

el T T e T e e e el e e e e o ==

o

o
S

o

=20m

2

1
I 20—0=20t+§><—10><t2

20 = 20t — 5t?

—20 = —20t + 5t>2
t?—20t+20=0
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I 1 I
y—yo=V0yt+§at2

I 1 l
i 25—O=20t+§><10><t2 ]
iii 25 = 20t + 5t2 ]
I 5t2+20t—25=0 |

t2+4t—5=0
| ]
t — D@ + 5)=0
| ]
i t=1s /5
: ]
| ]
| ]
[ Lo
I The total time is 2+2+1=5s
L |
25a3 a8 el e deail 3 K11 48 jrius A JSI (g 3l
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\L : . : : ]
I Velocity and position by integration ;U
l I
| . “ e . . |
I de yu chay Aaall WSS g da) ) ey 4oyl Julss :
i I
i X2 I
| t2 |
| Vx dt = x ]
| f“ ]
U% x1 °H
\L ]
I ]
: fﬂ ax dt = Vx !
I ]
i I
i I
Sally is driving along a straight highway .at t=0.
When she moving at 10 m/s in the positive x-
I . . _ i
I direction . she passes a signpost at x=50m .her ‘f’
I : . 1
I acceleration at time : ]
i !
1 ax = 2m/s* — (0.10m/s> )t
i 1
- Find:-
*ii ;E
i S her velocity Vx and position X ?
*i ]
. S when is her velocity greatest?
I3 i
U% . .
. S what's the maximum velocity?
l ]
H H . . g’L
[ Swhere is the car when it reaches that maximum !
L ]
. velocity? ]
ks Pl
i I
l 1
U% gU
l !
U% (?U
| ]
[Low o o o o o oz o3 o3 oo o2 o9 o9 o9 o o __of o __of o o o o o _of _of o o _of o o9 0o o9 o _of _of o % |



i ax = 2m/s?* — (0.10m/s® )t i
l ]
I Vx =Vox + | axdt ]
. ]
L[ ° ]
l 1 d
=10m/s +j [2m/s? — (010m/s3 )t]dt
[ 0 |
| ]
LL 2y _ 1 3 \2 !
I Vx = 10m/s + (2 m/s“ )t — > (0.10m/s®> )t ]
| ]
::: t )
X=Xo+ | Vxdt
[ 0 l
U% t 1 °H
b X =50m +J [10m/s + (2 m/s? )t—z (0.10m/s3 )tz] dt o
<) 0 So
l I
I o o (10m) 1 2m>t2 1(0.10m e ]
x =som+ (=7)e+3(57) ¢ 5 ()
a5 g Alaall ) (51 Aaall a3a Laic Ll da oaml de ) () 5SS
H ]
H 0 = 2m/s? — (0.10m/s3> )t |
I J
H 2 ]
| t =—— =20s
| 0.10
Il Bl
| max = —— - S) —— S 1
s TR 2 \§ i
| =30m/s
H 10m 1/2m 1,0.10m !
| x = 50m+ (——) @0s) +3 (55 ) 202 — = ) 20s)? .
H S 2\ s? 6\ s3 s
I il
H =517 m |
u

u

u

u



I Chapter 3 j]

I Motion in two or three Dimensions j]

: Clalad) S J alatl FIS Al

- Position Vector ]

% |
Ho n . ‘ e n o‘ ‘
I < 3 1Q &
° o

Ho 9 OU

= xi +yj+zk |
I Average velocity ]
i e vt e i

o ¢ r2—rl  Ar 7
I Vav = = )
I t2—t1 At oﬂ

LZ = xi+yj+zk i
CECYTRN

> :
-~ dr dx.  dy.  dz .
V=—=—] — _k ]

dt dt +dt]+

magnitude !

v = /vx2 + vy? + vz2 :
X, Y, 2 A4S all GlS Al ojo
v = /vx2 + vy? i

X,V b A4S all cilg 13 °:°




i "direction of velocity"ie yd) olal i

o o
% So
% So

% tan a oo
% vx o
% So
% So
o o
% L] oo

I x = 2m — (0.25m/s? )t? !
i y = (1m/s)t + (0.025m/s3 )t3 i

show x, y rover's coordinates ;
find:- ]
S the coordinate x ,y and distance at t=2s
$ find displacement and average velocity for the interval t=0s to t=2s i

S the general expression for? ‘

> . . .. :
S express v at t=2s in component form and magnitude and direction ;



% When t=2s s
I ]
i x=2—(0.25)(2)? i
| _ |
u% -im !
i 3 d
I y = (1)(2) +(0.025 )(2) |
| ]
L =2.2m 1
l ]
L The distance at this time =,/x2 + y2 =,/(1)2 + (2.2)2 J
l I
i =2.4m |
l ]
L —I_‘}— Xi +yj ]
[ -aTy 1
[ 2 \i2\q 343 ; |
I = (2m— (0.25m/s* )t*)i+ ((lm/s)t + (0.025m/s> )t )] Il
| |
| When t=0s ]
H |
153 % So
l ro = (2m)i + (0m)j )
When t=2s
[ 12 = (1m)i + (2.2m)j !
‘0‘0 . 0‘0
b P
H The displacement from t=0s to t=2s :‘
- !
: Ar=r2-rl >
I J
I I
h = (—1m)i + (2.2m)j 3
I A
il The average velocity at that interval >
| % gL
H Ar .
I Vav = = i
h A ]
. _ (-1m)i+(2.2m)j I
h"° 2 ]
I 4
| N J
Vx = % = (—% m/s? ) (2t) ]
Il

I

[

Il

I

[

Il

I

[

Il



I

[ Vy = % = 1m/s + (0.025m/s> )(3t%) ]
‘[ i
: |
[ N Ry !
V=Vx+Vy
7 :
V=(-2 m/s? ) (2t) + 1m/s + (0.025m/s* )(3t*)

I When t=2s, V has two components:- ]

I ]
V2x=-1m/s , V2y=1.3m/s

| The magnitude of V at t=2s :- ]

[‘Z V(=12 + (1.3)2=1.6m/s ]

I The direction of V at t=2s:- !

vy
tand = — 1
VX i

1.3 i
-1 !
% 0 = —52°
The correct value of angle =180-52=128 or 38
west of north
|
|
|
|



The acceleration Vector

feaidl AUaall

-> >
- v2—-v1l
a —
t2—t1
AV
At

ac @y de jull ddida

Une ol (45 5o dal 3Y) Hi

dvx __dvy __dvz

a
dt y &Y dt ’ dt

- dVx . avy . avz
T=—i+—2j+—k
dt dt dt

ax

d*x d4y d*z
TTaer VT g YT ae

Magnitude of acceleration

a= \/ax2 + ay?

direction of acceleration

a
tand = cd
ax
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I :
I :
I Let:- ;U
I _ JJ
: |
I x = 2m — (0.25m/s? )t? 1]
I JJ
I 0‘
] y = (1m/s)t + (0.025m/s? )t? i::
| JJ
show x, y rover's coordinates
: !
L find:-
I
! . ]
S the component of velocity Vx, Vy at any
I time att=0s, t=2s
: | !
S the component of Average acceleration ax
,ay att=0s,t=2s
: R 11
S the instantaneous acceleration vector a at
time t=2s, magnitude , direction
LE |
I
L i
L i
I
L i
L i
L i
L i
| i
I
| i
| i
| i
L i
l JJ
L i
l JJ
| i
l JJ
L i
| JJ
L i
i |



) ]
| |
: 1, i:
| Vx = (—5 m/s“)t ) ]
u% 2 i
l ]
Vy = 1m/s + (0.025m/s3 )(3t?)
Dii 31
When t=0s
Dii 31
Vx=0m/s , Vy=1m/s
| I
I When t=2s i
l I
I ]
i Vx =—-—1m/s , Vy=13m/s i
| ]
| A e S S ;::
| = = —= ]
I 2—0 2 ]
| ]
1.3—-1 ,

=X _0.50m/s? i
aX = dt_ OUIM/S ;

dVy 3
ay =— - = (0.075m/s> )(2t)
@ =axi+ ayj = (—0.50m/s? )i+ (0.15m/s® )t]j ]

The components of acceleration at t=2s 3

ax = —0.50m/s?
ay = 0.30m/s? !
a = (—0.50m/s?)i + (0.30m/s? )j ]



—

== 2

% ——%

i The magnitude of acceleration

I a =+/(—0.50)2 + (0.30)2 = 0.58m/s?
I The direction of acceleration ]
; ay 030 ;

i tand = — = 1
ax —0.50

53 ju— _310 S
I The correct angle !
I 180+(-31)=149° ]

% 5
u |
% 5
u |
% 5
u |
% 5
u |
o S
u |
1 So
u |
% S
u |
% S
| } }
5 B
| } }
5 B
| } }
5 B
| } }
5 2
u |
% S0
u |
% S0
u |
% S0
u |
% S0
u |
% S0
| } }
5 -
153 So
| } }
5 2
15 So
| } }
5 -
& So
| } }
5 -
% 5
| } }
5 2
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Projectile Motion horizontally

o

o,
&

o
o,
%0

%0

488Y) a4 a o

| —raaldlasy) l
« 1 2 kY
i Xx =Voxt , y:—Egt i
i —:dc gladall ddliual) ]
[ r=x2+y?2 !
I velocity component ]

I Vx = Vox :
[ Vy = —gt ZZZ
Velocity Vector |
S ;
i - . . ]
I V=Vxi+ VYJ ;
)
i Magnitude of velocity
I :
1 v = Jvx2 + vy?
LL,
) Angle of velocity
I g}o
i tand = — ;o

% So
w |
L% K
% So
w |
L% 5
% So
w |
L% K
% 5
w |
L% S




Bii i
I A motorcycle stunt rider rides off the edge of ]
\L . . L J
I a cliff. Just at the edge his velocity is
I horizontal , with magnitude 9m/s ]
[ ]
| Find:- ]
ﬂf’ . . !
I S the motorcycle's position" x , y components" ]
[ and distance from the edge of the cliff and ]
[ velocity at 0.50s after it leaves the edge of the l
: cliff ;
I |
x = Voxt =9 x 0.50 = 4.5m
i ]
: L 2 :
BZ y = —Egt =-3 X 9.8 X (0.50)* = —1.2m i
l I

the distance = \/(4.5)2 + (—=1.2)2 =4.7m ]

Vx = Vox = 9m/s ]

Vy = —gt = —9.8 X 0.50 = —4.9m/s i

- 5

V=Vxi+TVyj ]
= (9m/s)i — (4.9m/s)j
10.2m ]

V= +(-4.9)? = —— :::
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| ]
I . I
I Difference between:- ]
I |
\ . . . . . . \
i Uniform Circular motion Non uniform Circular Motion | -
When a particle When a particle moves | -
moves in a circle with with a varies speed
I constant speed "5 e de yu" !
@:: "ials de :11
| . I
The acceleration is p v?
o . T' —_- &
I directed toward the ara R ]
I . I
I center of the circular ]
. ]
i path ]
\L = ]
D;Z = 2R dt ;u
\ \
::: I . !
I S The tangential ]
i v2  Am2R |component is the same ]
l arad = — =—-5— |direction as velocity if the | '
i particle is speeding up and | -
i in the opposite direction if | -
the particle is slowing
g% down
. . : :
I S if particle speed is
5 Pl
L constant atan=0
L d
l i
l !
l i
l I
l i
l !
l i
. I
l d
. I
| ]
[Low—agopog__o9 oy _o9__og__9__og__of__o3__of o3 _of 03 _of 9 __of o oS __of o3 __of oY _of o9 _of o9 __of o9 _of o9 o9 _of o3 __of %



o

o
S

o

Passengels ona carmval ride muve at constant speed ina honzontal cu'cle of
radius 5.0 m, makmg a complete circle in 4 0s. What is their acceleration.

o

4%R
T

2
=8 = 12m/s?

arad =

O 05— 05— @ O 0 6 O o Gr—— O — O —— oo —— oo —— o —— o;—— o-——q,

oo 8o Qo JoSo T So ge S So o goSoSogo—So—So &6

o g0

o-—— o,

I )

o g0

o:—— o,

o8

_21‘[R_2T[(5)_79
=< =" - 9m/s

2 792

%
R

arad = 12m/s?

o]
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