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number = mantissa x 10Q¢éxponent
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The number of digits in the mantissa
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The number of digits you write in the mantissa specifies how precisely you claim to know it the more
digits specified the more precision is implied

IIIIIIXIIIIIII

‘6;)" 11‘1.170'” T BL)
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Which of the scales is more precision?

e The number of significant figures is the number of reliably known digits
three significant figures (9.11x 10731 )aull o
e Number in significant figures have as many significant figures as their mantissa

0.357 s 3ssignificant figures (! 4w & Ule (pady &ua 0.3569252 s ¥ 1.23 + 3.4461

¢ You can never have more significant figures in a result that you start with in any of the factors of
multiplication or division

For example: 1.23+3.4461 we must round a calculator result to the proper number of significant
figures 1.23 +- 3.4461 = 0.357

e you can only add or substract when there are significant figures for that place in every
number
For example 1.23 + 3.4461 = 4.68 and not 4.6761
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~ 0: How many significant figures are in each of the following numbers?
a) 4.01 c) 4 e) 0.00001 g) 7.01x3.1415
b) 4.010 d) 2.00001 f) 2.1 — 1.10042

Q: Calculate the following. Give the answer in correct scientific notation and
significant figures.

a) 3.95 x 10%/1.5 x 108 b) (3.5 x 10%)(6.45 x 10%°)

c) 4.44 x 10° + 2.25 x 10° d) (4.50 x 101?) - (3.67 x 101?)
e) 1.05x 1026/ 4.2 x 10% f) (2.5x10%)(6.45 x 10%)

g) 6.022 x 10% + 3.011 x 103 h) (6.88 x 10) - (3.45 x 10°10)

J=a Al 321 68 Notation Convention

It is common practice to use roman letters for unit abbreviations and italic letters for physical
guantities

For example : ( m) stands for the unit meter , while ( m) is used for the physical quantity mass.
O: The masses of four sugar cubes are measured to be 25.3 g, 24.7 g,

26.0 g, and 25.8 g. Express the answers to the following questions in
scientific notation, with standard SI units and an appropriate number of

significant figures.

a) If the four sugar cubes were crushed and all the sugar collected,
what would be the total mass, in kilograms, of the sugar?

'b) What is the average mass, in kilograms, of these four sugar cubes?

*1.47 What is the surface area of a right cylinder of height 20.5 cm
and radius 11.9 cm?
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N

metrology

IS the science of measurement. It establishes a common understanding of units, crucial in
linking human activities.

1.5 General Problem-Solving Strategy
General blueprint that should help get you started :

1- THINK Read the problem carefully . Ask yourself what quantities are known, what
quantities might be useful but are unknown, and what quantities are asked for .

2- SKETCH Make a sketch of the physical situation.

3- RESEARCH Write down the physical principles or laws that apply to the problem.

4- SIMPLIFY Do not plug numbers into your equation yet! Instead, simplify your result
algebraically as much as possible.

5- CALCULATE Put the numbers with units in the equation and get to work with
a calculator.

6- ROUND Determine the number of significant figures that you want to have in your result.

7- DOUBLE-CHECK Step back and look at the result. Judge for yourself if the answer (
both the numbers and the units ) seems realistic.

PROBLEM

The volume of a barrel of oil is 159 L. We need to design a cylindrical container that will
hold this volume of oil. The container needs to have a height of 1.00 m to fit in a transpor-
tation container. What is the required circumference of the cylindrical container?

V =mrh. ¢ a4l gha¥l) 4 glall G glhaall Jaiaall Lad
c=2mr.

c

c=2nr=r=—

27
2 c i Czh
V=arh=mw|—| h=—.
27 47

C?h 4tV
41 h
Thus in SI units

V_159L1OOOmL.1cm3.m3_0159 5
B L.1mL.106cm3 m

3
41(0.159 m>) —141m
1.00 m



https://en.wikipedia.org/wiki/Measurement

General Revision in physics 11 Advance T1 by Mr./Ragab Elsaadny

PROBLEM
Nuclear waste material in a physics laboratory is stored in a cylinder of height 4 + inches and
circumference 8 — inches. What is the volume of this cylinder, measured in metric units?

1in=2.54 cm ¢ 4y sial) claa gl Luia 40 glacdl) o ana Lad
h =4i—2 in=4.8125in C=81—’6in=8.1875 in '.;,_.‘: )
=(4.8125in)-(2.54 cm/in) =(8.1875in)-(2.54 cm/in) C ’ DT
=12.22375 cm. =20.79625 cm.
and
h
V =mr’h. c=2mr.
then
/’.‘—\
c=2wr=>r= ZL Zh . __/) v
T il —
2 2h =
V=mrth=m L =—. (20.8 cm)*-(12.2 cm)
27 47 =
47
=420.026447 cm’.

PROBLEM

It goes without saying that one can see farther from a tower than from ground level; the
higher the tower, the farther one can see. The Willis Tower in Chicago has an observation
deck, which is 412 m above ground. How far can one see out over Lake Michigan from
this observation deck under perfect weather conditions? (Assume eye level is at 413 m
above the level of the lake.)

Gz ol A jall Lata e 43 1) gl (adil (e gda ol (N 412 M Aclii) Al e g s
R=6.37x10°m  _aN) Jkéchai | ¢ Alial) ALl Ci g Y OB

r2 = (R+h)?— R?
r2 = R? + 2hR + h* — R?
r =+/2hR + h?

r=+2x4.13x102 mx6.37 x 10m + (4.12x 102 m) 2

r=17.25382x 10*m =7.25x10*m

r=725km
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PROBLEM

If the radius of a cylinder increases by a factor of 2.73, by what factor does the volume
change? Assume that the height of the cylinder stays the same.

Vi _ nr%h
Vi _ ( ry )2 Vs, nri h
V2 2.731"1 V1 ry ,
—=(=)
Vy (2. 73)2 Vo 12
v, \1 Ol Laag
Y2 _ 74529 ~7.45 r; =2.7311
Vy
Vectors P
physical quantities
—— =
Vectos quantities Scaler quantities
that have both magnitude and has just a magnitude
direction with a unit. N~
~—__~—
— N\
EX. Jia
Length, destanc, Volume,

Displacement, Velocity,
Acceleration,and Force
\-_-/

Time,and Mass

SN—

Vectors quantities properties

1- A vector can be moved from its place to another place provided maintain

both the amount and direction
2

same unit of measurement.
The sum of two opposing vectors is zero
4

vector we combine with negative

This subtraction process is not interchangeable because

6

Equivalent the vectors if they have same amount, and same direction, and the

The vector subtraction process is a special case of collection To subtract a

A-BB-A
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5- Multiply vector quantity in a scaler quantity Or the product of a vector division

on a scaler quantity produces a vector quantity.

6- The process of vector collection is interchangeable -
S A+B
7- To collect vectors using Cartesian components If i= (Ax, A4,,A
and B=(B,,B,,B
then,

C=A+B=(A,A, A,)+ (B,B,,B,)
= (Ay+ B,, Ay + B,, A, + B,)

By another meaning

The sum vector are the sum of the components of the individual vectors

y

Cy= (A, + By)

C

y= (4, + By)

C,= (A, + B;)

FIGURE 1.21 Vector addition by
components. (a) Components of vectors
A and B; (b) the components of the
resultant vector are the sums of the
components of the individual vectors.
Note that: Vector collection must have the same dimension and the

For ex. : Do not collect the velocity vector with the displacement.

¢’ =a* +b* —2abcosy
c¢? =a* +b* —2abcosy
2abcosy =a’ +b* —¢?
a*+b*-c?
2ab
a’+b*-¢?
2ab

cosy =

|

:l = 35.83399°

y = cos"[

(6.6 cm)® +(13.7 cm)® — (9.2 cm)?
2(6.6 cm)(13.7 cm)

¥ =cos" [

- -
=B+A

same type

a=6.6cm ,b=13.7cm, c=9.2 cm S JS& b

Sy Ayl dad e

:

7 =36°
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Vector components: usina

A=AK+AJ+A2=Ai+A]+AK

X An orthogonal coordinate system

e
~

Multiplication of a Vector with a scalar

Multiplication of a vector by a negative scalar results in a vector pointing in the opposite direction
E=sA=s(A. A, A, )=(sA,,5A,,5A,).

E, =sA,
E), =sAy

E =sA, .

Unit Vectors

(a)
There is a set of special vectors that make much of the math

associated with vectors easier.Called unit vectors

, they are vectors of magnitude 1 directed along the main

coordinate axes of the coordinate system

X=(1,0,0) ,$=(0,1,0) ,2=(0,0,1)

(b)
each unit vector is multiplied by the corresponding Cartesian component of the vector

A= (A, A, A,)
=(A,,0,0)+(0,4,,0)+(0,0,4,)
=4,(1,0,0)+4,(0,1,0)+A4,(0,0,1)

=A,X+A,§+A,12
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In two dimensions, we have :

R=A,%+A4,7

QZ You are hiking in Florida Everglades heading southwest from your

N
y
A

base camp, for 1.72 km . you reach a river that is too deep to cross; so

you make a 90 right turn and hike another 3.12 km to a bridge.

How far away are you from your base camp?
w

O: A position vector has a length of 40.0 m and is at an
angle of 57.0° above the x-axis. Find the vector’s components.

Q1: Write the vectors A, B,
and C in Cartesian coordi-
nates.

> N

N

Q2: Calculate the length ’

=1

and direction of the vectors

(38

A, B,and C.

» X

?3: Ac{d the three vectors A,
B, and C graphically. ,

Q3" Determine the differ-

ence vector E=B- A graphi- |

cally.

) S
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Scalar product for vectors

Clgaiall i) Gl

The use of the larger dot ( * ) we often referred to the scalar product as the dot product
- -

In definition of The scalar product A, B

- > > >
A+B= |A| | B| cosa
- > .
« : The angle between A, B e
+ cidaadla
- The scalar product equal zero if the two vectors orthogonal
- The scalar product of any vector with itself, Equals the vector amount squar.
Aed=A21 A2 1L A2
AsA= AL+ A +AL
. . - Bl — . g . 2
AvA=|A |A|cosa =|A| |4 =|A
- > > —>
- The scalar product has the commutative property: A*B=B+A
>
if : A=(A4,4,,4,), B=(B,B,,B,
- >
A+B= (A,,A,,A,)+(B,B,,B,)
=(A, B, +A,B, +A,B,)
%
e The length of vector |A |:
Al = A+ A7 +A7
® Theangle X : - "= - -
Ae*B ] AeB
COSA = ————=>A=C08 |~
Al B B
- For the scalar product, the distributive proparity apply
Av(B4+C)=AeB+AsC

10
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Q: What is the angle a between the two position vectors shown in the fig. 1.25

A= (4.00,2.00,5.00), B=(450,4.00,3.00)cm

—> —>
For two vectors4A = (0,1,2)cm, B = (2, 1,0 )cm The scalar product equal:

a) 3 b) 6 c) O d 1 e) 2
— —
For two vectors4A = (0,1,0)cm, B = (1, 0,0 )cm The scalar product equal:
a) 3 b) 2 c) O d 1
vector product ( cross product) AN Gl
—»> g -
A=(Ax,Ay,AZ), B=(Bx,By,BZ) ﬂ
Qap B
Th t duct is defined as : —-
e vector prg uct is defined as = ,,
C=AxB |Alcos ag !
/
/
C,= Asz -— Asz e

C, =A,B, —A,B,

C, = AB,—A,B,.
—»> > >

e |[C|=|AlIB]|sing

11

Direction of vector C

A

If rotation counter clockwise

Out the work page
A ©

Bx A

If rotation clockwise?f/

inside the work page ¢/

AxB

B
X
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e When A LB ,6=90
The vector product of A and B is at its maximum
e When A//IB ,8=0

The vector product of A and B is zero
e The vector product has not the commutative property
BxA=—AxB.
e The vector product of any vector with itself, Equal zero

AXA=0

Ax(BxC)=B(A«C)—C(AeB)

QL: Which of the six cases shown in the figure has the largest
absolute value of the scalar product of the vectors A and B!

@)

Qz: Which of the six cases shown in the figure has the smallest
absolute value of the scalar product of the vectors A and B?

Q3: Which of the six cases shown in the figure has the largest
absolute value of the vector product of the vectors A and B

(c)
____g—-?

ﬂﬁ
A

Q4: Which of the six cases shown in the figure has the 'smallest
absolute value of the vector product of the vectors A and B

(e)
ST

(b)

(d)
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o Position vector S
» If an object is located on a particular point on a line, we can denote this point with its

position vector (r),

For example:

A @) B
—C O O
-4 m 3m

e The position of the particle at B is 3 m.

e The position of the particle at A is —4 m.
» The position vector of an object Can change as a function of time r (t) : the object

moves A
20 F
Position graph 15k
)
From the graph the slope of the line = the velocity

5 L

0 T T T TR N N N SR MR | >

0 1 2 3

Displacement Vs Distance

FIGURE 2.3 Same graph as Figure
2.2b, but rotated so that the time axis
is horizontal, and without the pictures

Displacement.is the difference between
of the car.

the final position vector,
A7 =F, 7. ATy=1-1=-(7-%)=-A47,
Distance..is the absolute value of the displacement vector (the absolute value of displacement for

each straight-line segment in which the movement does not reverse direction)

7 =|Ar|.

. — _ Ax
average velocity, v.: Vo=
the ratio of displacement per time interval g
instantaneous velocity, A7
the time derivative of the displacement (a limit V= E

as the time interval approaches Zero)

13
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Speed
is the absolute value of the velocity vector. For speed =)= ‘{;‘

a moving object, speed is always positive.

average speed

_ /!
when a distance ¢is traveled during a time average Spef!d =V =—

At

interval Atis

e Speed refers to a scalar and velocity to a vector
e v, isthe x—component of the velocity vector
e The charge in position in a given time interval divided by that time interval

Q: During the time interval from 0.0 s to 10.0 s, the position vector of a car on a road is
givenby x(t)=7.0-103t+1.2¢t,

a) What is the car’s velocity at t=4.00s?
b) What is the car’s average velocity during the period fromt=5.00s to t=10.0s?
c) In which time the velocity reaches zero ?

QQ: A car travels north at 30.0 m/s for 10.0 min. It then travels south at 40.0 m/s for
20.0 min. What are the total distance the car travels and its displacement?

Q: The trajectory of an object is given by the equation
x() = (4.35m) (25.9m/s)t- (11.79m/s?) t>
a) For which time ¢is the displacement x(#) at its maximum?

b) What is this maximum value?

14
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» Average Acceleration Vector

Rate of change of velocity

_ A B
a = =
At tr—t,

« Unit: m/s?
« If the acceleration is same direction as motion, then the object is increasing speed ( rising up).

* |f the acceleration is opposite direction as motion, then the object is decreasing speed (slowing down).

Accelerated motion

[1- Constant Acceleration| / 2- variable acceleration|
1) v=wv,+at 1) x=x0+fv1;13dt
2)x=x0+v0t+%at2 2) v=v0+fact)adt

3) v = v§ + 2a(x — x4)

4) x = xo + vt

5)T =~ (¥ + ¥)

Q1: A plane starting from rest accelerates to 40 m/s in 10 s. How far did the plane
travel during this time?

Q2: To avoid an accident, a car decelerates at 0.50 m/s? for 3.0 s and covers 15 m
of road. What was the car’s initial velocity?

Q3: A cheetah is walking at 1.0 m/s when it sees a zebra 25 m away. What
acceleration would be required to reach 20.0 m/s in that distance?

15
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(Q4: The position of a race car on a straight track is given as X=20t8+3t2+4,
a) What is the car’s position between t1=4.0 s and t2=9.0 s?
b) What is the average speed betweent=4.0sand t=9.0s?

c) What is the acceleration at t=6.0s?

Free Fall

Q5: You drop a coin from the top of a hundred story building (1000 m). If you ignore
air resistance,

1-how fast will it be falling right before it hits the ground?

2- How long does it take to hit the ground?

Q6: A baseball is hit straight up into the air. If the initial velocity was 30 m/s, how the
maximum Hight will the ball go?

Q7: An object is thrown vertically and has an upward velocity of 25 m/s when it reaches
one fourth of its maximum height above its launch point.
What is the initial (launch) speed of the object?

16
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Relative velocity
Velocity always defined relative to reference frame
An airport walkway moves at 3 mph. A man walks at a leisurely

pace of 2 mph.
a) If he walks on the walkway in the same direction as

the walkway, what is his speed as seen from the ground?

b) If he walks on the walkway in the opposite direction as the walkway, what is his
speed as seen from the ground?

* Sum velocities as
velocity vectors relative to ground = velocity relative to medium + velocity of medium.

Vv =y TV

be r re

I

boat with river

Boat with earth river with earth

Vbe

Q: An airplane is capable of moving 200 mph in still air. roL P—

The plane points directly east, but a 50 mph wind from the north distorts his course.

a) What is the resulting ground speed?
b) What direction does the plane fly relative to the ground?

206.2 mph

14.0'. south of east
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- Position vector

F=(x,y,z)=xx+ yy+zz.

- Velocity vector viv e v
dx d dz y who v UTRY
Ve =—" Vy =—y, W= AV ("; Vg w
dt dt dt wi/e v
. i o Qg
- Acceleration vector v,‘? ’ Y
0; V.
dvx dvy dvz _ N6 = -6 X
a, = A a}' =, a = * W——Voy §
dt dt dt s ™
Projectile Motion V\
v v

o> &> 0> O O 0> 0> O @O
5 Vi Vi Vi Vi Vi Vi Vi [ #

1- Objects in flight only under influence of gravity o

o
2- XandY components are independent .
o © @ @
Time is only quantity that is the same in both dimensions v ';
y‘ Vyi
3- X-component velocity constant since nothing pulling it VOy? ®
® Y
sideways Use X = vyt Vy?
v
®
e y-component changes because gravity pulling it down v,
Use equations of kinematics
1- v=vy+at 1) Ax = vyt
2 — 1 2 — — —
- X =Xt vt +5at 2) v, = vy, = Vo cos 8 = constant
3- v2 =v§ + 2a(x — xp)
4- x = x5+ vt

5- T == (B + ¥)

[]= 2 +3 =i + 30 - 28~ ) B -28(p-y0)

e |If the starting and ending heights are the same,

the distance the object goes can be found with the range equation

vZ sin 20 . .
R = OT the maximum hight
H = vE sin 62
29
. . 2 in@
flying time t = %

v 18 y
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Q: If the baseball comes off the bat with a launch angle of 35° and an initial speed of
49.2 m/s,

a) How far will the ball fly? Range.

b) How long will it be in the air? total time

c) What will its vertical velocity be at the top of its trajectory?

d) What will its horizontal velocity be at the top of its trajectory?

e) What will its speed be at the top of its trajectory? Hint:

f) What will its speed be when it lands?

Q: Atruck (v ,=11.2 m/s) turned a corner too sharp and lost part of the load.
A falling box will break if it hits the ground with a velocity greater than 15 m/s.
The height of the truck bed is 1.5 m.

a) Will the box break?

Q: An archer shoots an arrow from a height of 1.14 m above ground with an
initial velocity of 47.5 m/s and an initial angle of 35.2° above the horizontal.
a) At what time after the release of the arrow from the bow will the arrow be
flying exactly horizontally?

Q: An object is launched at a speed of 20.0 m/s from the top of a tall tower. The
height y of the object as a function of the time t elapsed from launch is
y(t) =—4.9t2 + 19.32t + 60,

where /Ais in meters and ¢ is in seconds. Determine:

a) the height H of the tower;

b) the launch angle;

c) the horizontal distance traveled by the object before it hits the ground.

19
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Forces and Motion
Y Y YT O S —— -
Whatis a force? 00 - @ "
* Force is an external effect on the system “ “

I

(object) and change object's motion
(a+ 0 )or changes it's shape

1- contact force : in which one object hasto be in contact

( touch) with another object to exert a force on it

Examples :
pull force / push force / friction force (study later) /

air resistance (kind of friction ) spring force has a special

property of being linearly dependent on the change in length of the spring / normal force / drag
force / tension force

2- Field force (fundamental force ) : is the force exerted between the two objects without
touching (contact)

Example : gravitational force / electric force / magnetic force /electromagnetic force/ week or
strong nuclear force

Newton's first law and inertia
“If the net force exerted on an object is zero, its velocity remains
constant (both magnitude and direction).”

Objects at rest feel no net force

Objects moving with constant velocity feel no net force

No net force means XF =0

Mass (m)
* A measure of the resistance of an object to changes in its motion due to a force
* Scalar

* Slunits are kg
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Newton’s Second Law
“Acceleration is proportional to net force and inversely proportional to mass. “

2F=ma
F =ma
Weight = magnitude of Gravitational Force on an object near the surface
k h de of | b h f
1N=1 gm of the Earth
2
S L]

‘ a‘ _ g planets/moons.

- ®-@g

weigh

Newton’s Third Law

n=
n'=
F, =

Fl =

21

Mass is same everywhere

Weight is different on surface of other

t mass

“Single isolated force cannot exist

For every action there is an equal and

@=—|I:21

Force on “1” due to “2”

opposite reaction”

Action and Reaction Forces act on different objects

= —Fy;

Fo

(b)

F =-F
Normal force of table holding up TV
Normal force of TV pushing down on table
Weight of TV (attracted to Earth)

Gravitational force on Earth (attracted to TV)
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N

Object is at rest or moving with constant velocity

Rules for Ropes and Pulleys

* Force from rope points AWAY from object

(Rope can only pull)
* Magnitude of the force is Tension

Tension is same everywhere in the rope

* Tension does not change when going over pulley

Approximations: Neglect mass of rope and pulley,
neglect friction in pulley

Q1:1pull a 5 kg mass up with a rope, so that it accelerates 2 m/s.

What is the tension in the rope?

Q2: Look at the image and then answer :
a) Find acceleration
b) Find T, the tension above the bowling ball

c) Find T3, the tension in the rope between the pails

d) Find force ceiling must exert on pulley

a)a=g/6=1.635m/s?
b) T=57.2N
c) Ts=24.5 N
d) Fouley=2T = 114.5 N

22
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Which statements are correct?
Assume the objects are static.

1-Tiis T
A) Less than

B) Equal to

C) Greater than
2-This T3
A) Less than

B) Equal to

C) Greater than
3-Tiis____ Mg
A) Less than

B) Equal to

C) Greater than
4-T1+T2is Mg
A) Less than

B) Equal to

C) Greater than

€0s(10°)=0.985
sin(10°)=0.173

« The difference between mass and weight show in table below

location change ?

Weight (Fg) Mass (m)
Definition The force exerted from earth to the | Amount of the matter in the
object object
Unite N Kg
Scale device Spring balance Simple balance
Direction Downward No direction
What will happen If the| Change/ because if the object very | Not change

far from the center of the planet it's
weight decreases because the

gravity acceleration decreases

S
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[N

Normal force (N):

is the force exerted from surface to the object( system)

- always it is a straight line make 90 degree with the surface and always goes outward

the surface

« Examples:

e ifthereis a horizontal surface , the normal force will be vertical

« if thereis a vertical surface , the normal force will be horizontal

* ifthereis aincline surface , the normal force will be incline to make 90

with the surface

1ng
G

Normal Force
Wall on Man

AT nixcht

Q: Look to the figure below and find the normal force in each picture then compare it

with gravity force (assume the mass of the system (box) = 7kg)

N=Fgy=mgcos8

Friction force

N

It is an interaction between the object (system) atoms and surface atoms

1- Static friction: F;
2- Kinetic friction: Fj,

The coefficient of friction ( u )
o<u<i
Hi :%

Friction resistance

in newtons

50

friction

= -
S —f

0
Applied
Force
Threshold
i of motion
[ l’l’s =05
static :‘r'.'éﬁ!lf,
i friction S
L Static friction k-
force just
L matches the
applied force.
20 40 50 60 80

Applied force F in newtons

Q1: Which quantity in physics represents the slope ?

Q1:Which one (A,B,C) has the biggest (ix )coefficient

kinetic friction ?

24

The relationship

fmax static = Ms N

applies only to the
threshold of motion.
For lower applied
forces the static
friction will just
match the applied
force to prevent
motion.

Normal force
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Q2) If you applied force on an object has mass 25kg look to graph 2 and answer the following question

1- Find the coefficient friction when the object in threshold of motion
u _ fs,max _ fs,max _ fs,max _ 30 _ 0 12 :

S F F mg 25x981 = |
2- Find the coefficient friction when the object move S |
u = & = f—k = & = 25 = § 20 |

S F, F; mg  25x981 |
3- What is the acceleration when he person applied 40N? 10+

Fnet Fa _fk 4’0_25 0 T T T T
A=—= = = (.6 m/s? 10 20 30 40 50
m m 25 F (N)

« Drag force is the force exerted from the fluid (liquid or gas) to the object moving in the fluid and
always the drag force is opposite direction to the object motion

* Tribology is the science of friction

* in general, the magnitude of friction force in liquid or gases will be expressed as
F; =KO +K1 v+ K2 v2 +--

* When velocity for the object increases the drag force as air resistance will increase , we can neglect

the linear term from the friction equation when the velocity is high so the drag force equation

Ff =Fdrag =K‘D2

* For low velocity friction equation will be Ff = K v thisform applies biological process as

bacteria move through liquid , and we will use it when analyzing the sinking of an object in a fluid as a
small stone or fossil shell in water

* Airresistance is an example of drag force because always air resistance opposes to the object motion

Free body diagram for the person falling ' Forag
* The drag force in this example is the air resistance F, As velocity
. . Fov. increases,
*  When the person goes down his weight (Fg) does not change % the drag force

also increases.

<

* When the person goes down the velocity increases so the drag force

increases, too F,
* When the person goes down Fnet decreases because drag force increases
Pani
Fnet = F4-Fg 0
v
l Al this poit
« Terminal velocity is a constant velocity when Fq= Fg and Fnet = - :N’f;"':o
. . . - — 2 ; r accelerates
the terminal speed equation Fdrag = Fg = Kv mwm -
force is zero. It is
F falling at its
Vterminal = —mg v e terminal velocity.
x |
1
I_ The factors effect on the constant of drag force K = S CpAp F,

25
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Problems
Q1: You push a 25 kg wooden box a cross a wooden floor at a constant speed of

1m/s how much force do you exert on the box if the coefficient of kinetic friction is
0.33?

Q2: One student applied a force 40N on a rough surface with 45° above the horizontal
( north to east) ,what is the acceleration if the coefficient of kinetic friction is 0.137?

Q3: Atwood Machine

a) Find acceleration
b) Find T, the tension in the string

c) Find force ceiling must exert on pulley

7 k
5 kg 9

2
a)a=g/6=1.635m/s
b) T=572N
©)F =2T=1145N
Q4: Given that Mlight = 25 kg, find all three tensions pulley

37.0% \53.0°

2 T =2453N,T =1474N, T =195.7N
3 1 2




L]

" General Revision in physics 11 Advance T 1 by Mr./Ragab Elsaadny I

Q5: Find
1- the acceleration
2- the tension

2
a=443m/s,7=53.7N

Q6: Find M such that the box slides at constant v

M=15.6 kg

Q7: Given m1 =10 kg and m, =5 kg:
a) What value of us would stop the block from sliding?
b) If the box is sliding and ux= 0.2, what is the acceleration?

c) What is the tension of the rope?

o
a)us=0.5 b)a=196m/s> c¢)T=39.25N




