SCICICE T m— First ferm
Wik U3 Foree and Motion

Chapter ) Motigh Ingne dikection)

The motions It is the change of object's location as time
passes according to the location of another object

The fype of movement 1-Straight 2- Curving |8
3- Both of straight and curving.

If the movement’s path is straight then
we call it moving in a straight line in
one direction. |
G.R. The movement of irain represents the simplest type oif motion?
Because the train moves forward or backward but it does not
move upward or downward.

To describe and measure the motion of object we use a physical
quantity called Speed

The two iactors necessary for the description oi motion
1- The distance that covered by the motion

2- The time taken by the moving body to cover this distance
Speed: In our daily life, we describe the movement of some objects around us
as fast and some others as slow

Snoadit is the distance covered woes through a unit time.

Example: If two cars — red car and white
car - move on the same road (path,)
red car takes a time (t;) in covering
this path while white car takes time

(t2).

the time span (t, second), which of
these two cars is faster than the other?

The white car is iaster than the red car (G.R.)
Because it take smaller time than the red car to cover the same distance
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The faster car covers a longer distance in shorter time(G.R.)
The faster car covers a same distance in shorter time
The faster car covers a longer distance in same time

G.R. the object's speed increases as time decreases o cover the same

distance?
Because V = % so the speed is inversely proportional with time

(. the object’s speed increases by increasing the covered distance at
constant time?

Because V = % so the speed is directly proportional with distance

What the meant by

1-A train covers a distance 240 km in two hours

This means that the train moves with speed equals 120 km/h
2- A car moves with speed 100km/h

This means that the car covers a distance 100 km in one hour

3- The speed oi a car equals zero

This megn\s that the car is at rest \ /+\

/ d \ d=v xt The measuring unit oi
Time = sec, H speea

/ V| ot d | Distance = m , km ‘ A
V'=—" speed =mss, km/h o o

Sulved probloms - RN 7\

1- Calculate the speed of runner who runs 240 lll in one mlnule‘,’/ d

Soludlon V=—= V= % =4 m/s / Vit L
2. Find the mslance covered by car its speed 20 m/s the fime is 20 s? /\ {
Sulution d=v xt =40( d=20 x20=400 m d
3- Calculate the time taken hy car its speed 20 m/s the distance is 20 m"/ Vv t \
Solution —
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d, 20
t=-1=5, =1s
l]llSﬂlVGﬂ problems (H.W) d
1- Calculate the speed of runner who runs 180 m in 3 minute?
2- Find the distance covered by car its speed 40 m/s the time is 40 secq v t
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Cars and planes are usually provided with
a group of counters as speedometer,

mileage, hour timer and compass.
Speedometer in cars helps us in identifying the
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speed of the car directly

Hinds of $peed
s Hogular (WRiferm

240 ~
N\

-—— om

U= Hogular (Wniterm) speed It the change of object's

position by equal distances at equal period of time

The Regular speed can be calculate from the relation
Ad is the distance moved during a period of time A¢
What the meant by

1-An object moves at regular speed 400 km/h?
This means that the object covers 400 kilometer each 1 hour

S9lved RrOLIGWS

Ad

At

At

1- Calculate the distance covered by an object moves at resular speed ~ \
240 Kkm/h during 2 hours ? Ad
Solutlen V-— / v

At

Ad
Ad =v XAt =240 x2=480 m
2- Calculate the time needed for body moves at regular speed 50 Km/h- to

cover distance oi 500 km ? /\
Ad Ad 500
Soludlen v— - A= a=— 10 hours
At v 50
""" = 6 a0 | <1000 =100
Honr | Minute Second .Kilomeler kmy|  Meter (m (entimeter .
« S e S 4 W 4 ;
= 60 = A0 | =+ 1000 siinf0 O |
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2- Calculaie the time needed for body moves at regular speed 40 km/h to
cover distance of 400km?

< 1pro9ular (Hon=LRIfOREm
The change of object's position by unequal distances at equal periods of time.
Or the change of object's position by equal distances at unequal periods of time

Averads speed ...t is the total distance covered by movinql

object divided by the total time taken to cover this distance —T\O/tgl ﬂnce

v Total time

]
— d |

Average speed = | v-— Average speed (v )_Total distance covered (D

t Total time (T

SVad RROLIDIMS

1- A racer covered a distance of 100 meters of a straight
track in 10 seconds then he returned back waking he took
80 seconds to come back to the starting point of running
Calculate the racer's average speed

a) While running  b) while returning c¢) during the whole trip
Solution

. . d 100
a) The racer's average speed while running 3 e =l IF 10 m/s
b) The racer's average speed while returning= |, ¢ 10 11.25 m/s
t 80
— d  — 100+100
) The racer's average speed during the whole trip= V- e =2.22m/s

10+80

G.R. The most moving cars cannot move inside crowded towns all the time by uniiorm
velocity? Due to the conditions of the road and the traffic

—————————————————————————————————————————————————————————————————————

>< 6l >< i) : x 1000 »x 100 :

& N & N | &£ w7 N

Honr | Minnte Second F(ilomeler . Mefer (m Centimefer ..

D A )

= 6 = 60 .+ 1000 = 100 |

To change from kimvh to mvs we must divided 3.6 60x60 18

To change from nvs to knvh we must multiply x3.6 60x60 8
1000 5
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1- Ahmed drove for 3 hours at rate of 60 kilometer per hour and for 2hours at 80
kilometer per hourc). Calculate his average speed for the whole journey.

Seludlon d
Distance =Rate (speed) xTime  d=v xt Ve
Total distance = (60x3) + (80x2) =340 kilometer t

Total time=3+2= 5 hours

The average speed = .. ° = 3° =68km/h
t 5
y oot o e = 68 km/h

Total t 3+2

What the meant by:- the average speed of a moving car is 40km/h
This means that the total distance covered by the car divided
by the total time taken to cover this distance = 40

@i[ﬁ@ﬂ@@ﬁlvg ) D@@d] ieanie,n It 1S the speed of moving object relative to an

observer
If there is a person in a car that moves at 80 kilometers in a certain
direction. Then, a car moves at 90 kilometers passed him in the same
direction. This means that if there is a person standing on the side of
the road and he observes the speed of the moving cars (this person is
called the observer).
Therefore:
1-The speed of the slow car relative to the observer standing on the
ground = 80 km /hour
2-The speed of the fast car relative to the observer standing on the
ground =90 km /hour.
3-As for the fast car relative to the passenger in the slow car is 10
km /hour

| Observer

1 Speed=60Kkm/h ‘ ‘

The amount of the car’s speed differ
in relative to the change in the 1
observer’s position

Holative speed

It 1s the speed of moving object
relative to an observer
TN @ N
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Notleas,

1- Measuring speeds depends on the position oi the observer who determines
the magnitude of this speed.

This means that relative speed is the speed of moving object relative to the
observer.

2- We can conclude thal: 7he value of the car’s speed relative to the observer
standing on the ground differs from the value of the car’s speed relative to
an observer in another moving car

Whai 0o moant by

1- The Relative speed of a moving object (0 an observer equals its real speed?
This means that the observer is at rest

2-The Relative speed of an object to moves at 70 km/h to an observer equal 100 km/h?
This means that the observer moves in the opposite direction to the moving
object with a speed equals 30 km/h

&.Hs The moving car seems stable to an ohserver moves with the same speed and
direction? Because the relative speed equals zero (V,-V,=zero)

Problemm two cars in the same direction, car (A) moves at a speed 30 Km/h

and a car (B) moves ai speed 80 km/h, while a car (C) moves in the opposiie

direction at speed 40 km/h calculate the relative speed of car (B) to an observer
1- Stands on the ground 2-1n car () 3~ 1n car (€

Soluiien

1- The relative speed of car (B) relative to observer on the ground = 80 km/h

2- The relative speed of car (B) relative observer on car (A) = 80-30=50 km/h

3- The relative speed of car (B) relative to an observer on car

(C)=80+40=120 km/h

The observer slale elallve Sllﬁﬁ(l

lle ohserver is at rest The elallve speed= The real (actual) speed of the object

The observer is moving in [ The relative speed = The real speed of the object + The observer's
the opposite direction of I speed - S0 The real speed of the object = The relative speed of the
the moving object object-The observer's speed

The observer is moving in | The relative speed = The real speed of the object ~The observer's

the same direction at | speed
difierent speed $0, The real speed of the object, of the car = The relative speed of
the object + The observer's

The observer is moving in | The relative speed = The diiierence between the two speeds = Zero.
the same direction at the
same speed

T = AlifazN . 6 a— EOO WSCE
L ”0’1'005136959/053;35’1;:555 A i W (%} prep




First fterm

Unit one Lesson ons

U= Bh i) Iy SV ETE

1. The concept of the body movement means ...........
a. constancy of its position with the change in time

b. the change in its position with the time.
C. its speed. d. its acceleration.

2. The two factors which can he used to describe the motion of a hody are the
a. speed and time. b. distance and time

c. area and time.. d. displacement and speed.

3. The distance covered by a moving body through a unit time is called the........ oi the hody.

a. weight b. density C. speed d. motion

4. Speed equals ..

a. distance ~ time  b. distance x time  c. distance + time d. time + distance.
5. Speed measurement unit is

a. metre second. b. metre/second  c. metre/second d. no correct answer..
6. A moving hus covers a distance oi 500 m in 25 sec., $0 iis speed equals

a. 200 m/sec b. 20 m/sec? c. 20 m/sec. d. 20 m.

1.Ii a car and a bike moving from the same position and in the same direction, the speed of the
car is 50 m/sec, and the speed of the bike is 10 m/sec., aiter 4 seconds... The distance beiween
them bhecomes ........ metre.

a. 100 b. 160 c. 200 d.240  _____
8. The opposite table represents the relation between Distance (cm) | 901 X | 180
distance and time of an object moves at a resular speed Time (sec) |4 |6 | &

The value oi X equals . em. R
a. 130 b. 135 c. 140 d. 145

0. A train moves at a speed 100 km/h, then it covers a distance oi 50 km within time ..........
hours.

a.0.3 b.0.4 c.0.5 d.0.6

10. When a moving ohject covers equal distances in equal periods of time, this means that the
ohject moves at

a. uniform speed b. uniform acceleration.

C. average speed d. relative speed.

11. A car covers 180 metres in iwo seconds, S0 speed equals...........

a. 90 km/h. b. 180 km/h. c. 25 km/h. d. 45 m/sec.

12. 1i the speedometer oi @ moving car points to 90 km/h, thereiore after two hours the car
COVEIS ccovveeees

a.90m b. 180 m. c. 90 km d. 180 km.

13. Ii the uniform speed of a car is 72 Km/h, $0 its speed (in m/sec.) equals

a. 20 m/sec b. 25 m/sec c. 18 m/sec. d. 40 m/sec

14, Ii @ car moves at a uniiorm speed, where it covers 300 metres in a hali minute, then its
speed equals. ............ metre/second.

a. 300 b. 30 c. 10 d. 150
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science First ferm

15. Ii the uniiorm speed of a car is 108 Kilometres/hour, $0 its speed equals ..... n/sec,
a. 10 b. 20 c. 30 d. no correct answer
16. A car moves at a regular speed equals 90 km/h, this means that the car covers a distance
equals ..... . metres in 40 sec
a. 4000 b.25 ¢.2000 d. 1000
17. When the body covers equal distances at unequal intervals of time, this means that the hody
moves at ......
a. non-uniform speed. b. increasing acceleration
c. uniform speed. d. decreasing acceleration.
18. In case oi motion that is described as movement at an irregular speed, in this case, it is
useful to refer to another term which is the .......... speed.
a. uniform b. scalar C. vector d. average
19. A person takes a time of 10 minutes to transier irom home to work moving at an average
speed oi 3 m/sec. Which of the iollowing equals the distance between home and work ? .........
a. 600 m. b. 1.8 km. c. 60 m. d. 1.2 km.
20. A car moving on a straight line covers a total distance (d) in a total time (f), the average
speed oi the car Is given

h

b.v="_2 b. V=d.t c. V=1 d. V=——

21. A runner ran the 1 100 metres of a race in 8 seconds anda the 2nd 100 metres in 12 seconds,
thereiore his average speed during the whole race is

a. 8 m/sec. b. 10 m/sec. c.12m/sec.  d. 20 m/sec.

22. The speed of a moving object relative to an observer in another moving ohject is called

a. uniform, b.irregular  c. average speed. d. relative

23.1i the relative speed of a car 1S 50 km/h relative to an observer in a bus moves in the same
direction at 70 km/h, thereiore the actual speed oi this car is ..........

a. 20 km/h. b. 70 km/h. c. 120 km/h d. 170 km/h.

24.11 car (A) moves at speed 80 km/h and car (B) moves at speed of 50 Km/h in the same
direction, the speed oi car (A) relative to a passenger in car B) 1S ....... Kkm/h.

a. 50 b. 80 c. 30 d. 130

25. An observer in a moving car with 80 km/h was observing a moving car with 90 km/h in the

same direction, S0 the observed speed of the second car 1s...... (Ale 2019)

a. 10 km/h. b. 80 km/h. c. 90 km/h. d. 170 km/h.

26. The relative speed of a moving object relative to an observer moves at the same speed in the
opposite direction 1 ......... the actual speed. (Luxor 2017)

a.double  b. the same c. half d. quarter

4, Borrast (ho undorlined words

1. The motion in one direction in a curved line is considered the simplest type of
motion.

2. If car (A) took a shorter time than car (B) to cover the same distance, so car (A)
was slower than car (B).

3. If car (A) covered a shorter distance than car (B) at the same time span, therefore
car (A) was faster than car (B).
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First fterm

4. From speed measuring units are metre/second? or kilometre/hour. (suez. Assiut 2019)

5. The compass helps in identifying the speed of the car directly.  (Minia, Gharbia 2020)
6. When a moving object covers equal distances at equal periods of time, so it

moves with relative speed.

7. The acceleration is the change of the distance through a unit time. (Cairo 2018)

8. When the object covers the double of distance at the same time, so its speed

decreases to quarter. (Luxor 2018 )

9.A car moves at a regular speed equals 20 m/sec, this means that the car covers 60

m in the third second.

10. Ahmed takes 10 minutes to transfer from his home to work moving at an

average speed 3 m/sec., the distance between home and work equal 3 km.
(Kalyoubia 2020)

11. A moving car moves at a regular speed covers 500 metres in 25 sec., so its speed
is 200 m/sec. (Damietta 2016)
12. A moving car covers a distance of 200 km through 150 min, so its speed is 90
km/h. (Giza 2019)
13. If the uniform speed of a car is 25 m/sec, this means that its speed equals 72_

km/h (Beni Suef
2020)

14. A moving car covers 180 km in two hours, so its speed is 50 m/sec. (Kalyoubia 2015)
15. A moving car covers 20 metres in one second, so its speed is 90 km/h (Kalyoubia
2016)

16. Relative speed represents the regular speed by which the moving object moves

to cover equal distances at equal periods of time. (Cairo
2020)

s¢cience 9

17. If the value of the speed (V) = % this means that this speed is increased.
TR T (Ismailia. Sharia 2017)

18. Average speed is the speed of a moving object relative to an observer (Kalyoubia
2019)

19. The value of a car speed relative to an observer standing on the ground is the
same to an observer in another moving car.

20. Relative speed equals the total distance covered by the moving object divided by
the total time taken to cover this distance. (Red Sea 2015)

21. Measuring the relative speed of a moving car depends on_the time. (Red sea 2020)
22. If two cars moving in the same direction at the same speed equals 100 m/sec. so
the relative speed equals 200 m/sec. (Beni Suef 2018)
23. The relative speed of two moving bodies in the same direction equals the sum of
their speeds. (Menofia 2016. 2018)

24. The moving car with a certain speed seems to be at high speed to the moving
observer at the same speed and the same direction. . (Menofia 2017)
25. The relative speed of a moving car relative to an observer at rest is less than the
real speed. (Giza 2018 Kalyoubia 2020)

o Ali ‘ Sca
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Yo Wit Ghe $0iontiie torm 9f eash 9F Ghe §9)lowing .

1. » The change in the position of an object by the time passes relative (according) to
the position of another fixed object. (Cairo, suez 2020)

» The change of an object position as time passes according to a fixed position.
(Kalyoubia 2018)

2. * The distance that a moving object covers within a unit time. (New Valley 2017)
» The distance moved through a unit time. (Cairo 2019)
» The result of dividing the distance over time.

3. ® The result of multiplying the speed of a body by the time.  (Menia 2018)

e The result of multiplying half the speed of a body by double of the time(Luxor
2019)

4. The measuring unit of speed.

5. An instrument used in cars and planes to identify speed directly.

6. A moving object covers equal distances at equal periods of time. (Giza 2014)

7. The speed by which the object moves to cover equal distances at equal periods of
time. (Behira 2018 / Beni Suef 2020)

8. The thing which moves at constant speed in the space. (Kalyoubia 2014-Red Sea 2016)

9. The speed of a moving body that covers equal distances at unequal time span,
(Kalyoubia 2019-Fayoum 2020)

10. » The total distance that a moving object covers divided by the total time taken

to cover this distance.  (Assiut -Suez 2020))

» The regular speed by which the moving object moves to cover the same distance

at the same period of time. ( (Behira — Dakahha 2019)

11. « The speed of a moving object relative to the observer. (Alex. Beni Suef. Willey 2020)
e The value of an object speed relative to the observer. (Ismailia, -South Sinai 2019)

*The speed of a moving object relative to a constant (fixed) or a moving observer.
(Sharkia, Sohag 2019)

10

de GVe POASONS Jop
1. The motion of a train (or metro) can be considered from examples of motion in
one direction. (Dukahlia 2018 North Sinai 2020)
2. * Cars and planes are provided with speedometers.

» The importance of speedometer in cars and planes. (Menofia. Port Said 2018)
3. The object speed increases by decreasing the time needed to cover a certain
distance. (Aswan 2017/Dakahlia 2020)
4. The speed of a moving object increases as the covered distance increases at a
constant time.
5. Car (A) which covers 50 metres in 5 seconds is faster than car (B) which covers
64 metres in 8 seconds.
6. Most of moving cars cannot move inside crowded towns all the time by uniform
speed.
7. « The Metro moves at an irregular speed. (Red Sea 2014)
e The train moves at an irregular speed.

Mr> AlifazNTad| —— i — Q@O MSca
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First fterm

8. The relative speed of a moving object in a certain direction differs according to
the difference of the observer state.

9. A moving observer can't accurately determine the actual speed of a moving
object. 10. A moving car seems stable (at rest) to an observer moves at the same

speed and the same direction (Aswan
Gharbia 2020)

11. The relative speed of car relative to a moving observer equals zero (Giza2020).
Js What i moant LY 6ash of 4he (NOWING w.?
1. The change of an object location as time passes. (Gharbia 2012 )

2. An object moving in a straight line, covers a distance of 20 metres in one second
(North Sinai 2015)

3. A moving car covers a distance of 100 km in two hours (Giza. North Sinai 2019)

4. A car covers equal distances at equal periods of time. (Beni Suef 2015).

5. The distance covered by an object is changed by 2 metres each second. (Luxor 2019)
6. The distance covered by an object is changed by 15 m each 3 seconds. (Luxor 2018)
7. The speed of a moving object equals 100 km/h (Sheikh 2018)

8. A body moves at a uniform speed equals 5 m/sec. (Menia 2018)

9. The speed of a body equals zero (Port said 2018.

10. A car moving at a uniform speed equals 80 km/h. (Qena, Part Said 2019)

11. A moving car covers equal distances at unequal periods of time.

12. The average speed of a moving car is 70 km/h. (Port Said, Beni Suef 2019)

13. The average speed of a moving car is 60 km/h. (Gharbia 2017)

14. The relative speed of a car related to a moving observer equals zero. (Matrouh 2017)
15. The relative speed of a train equals 90 km/h. (Giza 2014 Kalyoubia 2015)

16. The relative speed of a moving car equals 70 km/h relative to an observer
which moves in the opposite direction at a speed of 20 km/h.

Y Probloms o

1. A runner covers 450 metres in 45 seconds, Find his speed.

2. A train travels irom Cairo to Alexandria a distance of 250 km In 2 hours. Find its
speed.

3. A train covers 50 m in two seconds. Find its speed in km/h. sharkia 2016 Giza 2017)

4. A train starts to move at 7 o'clock in the morning, then what is the time of arrival if
it moves at speed of 100 km/h to cover the distance of 500 km. (Damietta 2017-2020)

5. A bus covers a distance oi 120 km at a speed of 90 km/h, then it covers 105 km at 70
km/h. Calculaie the time needed to cover the whole distance.

6. A car moving at a uniform speed equals 80 Km/h. Find its speed in m/see.

1. One of the ioxes atiacked a deer at rest. If the average speed of the fox is 120 km/h,
calculate the distance (by km and metres) covered by the fox to catch the deer if the
time taken is 10 sec.

8. A hody moves at a regular speed (m/sec.) according to the following mathematical
equation d = 6 t. FInd: (a) The speed of this body. (b) The time needed to cover 360
m.

s¢cience

11
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9. Study the following figure, then answer the iollowing:

D
. §
|
i
i
1

.
4 m »(-———;41m>-!

5m

|}
2 sec. |2 sec.,
1 1

A

h
\
1
i
'

2 sec.
1

A body moves from starting point (3) to ending point (D) as the shown distances and times
in figure.

-Does this body move at regular or irregular speed ? Why ?

10. If Ahmed walked at speed 1.5 m/sec. for 30 sec. and Ali walked at speed2 m/sec. for
15 sec. then walked at another speed 1 m/sec. for 15 sec. Which one of them has the
larger average speed?

11. Calculate the average speed of a car that move in a circular path whose length is

300 m for 10 rounds in 3 mutes. (Menia 2013)
12. A moving ohject covers a distance of 20 m through 4 sec then it covers 40 m through
11 sec. Calculate the average speed of the object (Behira 2014-Fayoum20.17)

13. A moving car () in a straight line measures the relative speed of a car (B) which
was moving in the opposite direction, it found that the relative speed of the car (B)
was 140 km/h and when the car (3) reduces its speed to half, it found that the

relative speed of the car (B) becomes 100 km/h.

(alculate the real speed of the two cars. (Luxor 2019)
14. A hody moves In a straight line and the Tt
distance covered in different times is | Distance (m) | 10 |20 | 30| 4
recorded in the opposite table. | Time (sec) |5 |10 | 15|20 |
(a) Calculate the body speed. " ToTTTTTomoomoooomommmmmmmm e
(b) What is the type of the speed? (Damietta 2012)
15. A hody moves in a straight line at a regular

speed and the distance covered in different __________________________________.
times is recorded in the opposite table. Distance (m) | 2

(a) Calculate the speed of the body. Time (sec) |2 |4 |8 |15|20
(b) What is the value of (X) and (Y)? ~  “------mmmmmmmmmmmmme o
16. A hody covers a distance of 20 km through 4 minutes, then it covers 40 km through
12 minutes. Calculate the average speed of the body. (Sohag North Sinai 20181)

17. A student on a hike takes a time of 15> minutes to transier from his home to his school
moving by average speed 5 m/sec. What IS the distance beiween his home and his
school in km ? (Port Said 2016)

18. A hoy on a bike covers 300 metres in a minute and 420 metres in the

following minute. Calculate his average speed during the :
(a) First minute,
(b) Second minute.
(c) Two minutes together. (Aswan 2018)
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First fterm

19. Two cars move in a straight line, car (A) moves at 20 m/sec, while car (B) moves
at 25 m/sec. Calculate:

(a) The distance covered by each car after one minute.

(b) The time taken by each car to cover a distance of 100 m (Suez 2011)

20.A student takes a time of 15 minutes to reach his school, when he moves at an
average speed (2 m/sec. Calculate the total distance covered by the student, when
he goes to school and returns back again to his starting point. (Kalyoubia 2018)
21. A racer ends the race in 2 hours with average speed 25 Km/h, 1f you know that
the racer covers the first 15 km in an hour (alculate the speed of the racer after
the first hour to complete the race in the given time. (Behira 2018)

22. Study the following figure, then answer the following :

s¢cience 13

ARer 2 seconds After 3 seconds
R :

Start of movement After 1 second

:: 25m —

20m —— <

(a) Does the car move at a regular speed ? Why ?

(b) Calculate the car speed during the: 1. First second. 2. Third second

(c) What is the average speed of the car during the three seconds together ?

23. A moving body covers a distance equals 80 metres in 2 seconds, then covers a
distance equals 120 metres in 3 seconds. D0es such body move at a regular
speed ? Why ? (Giza 2016)

24. A racer covered a distance of 50 metres of a straight track in 5 seconds, then he
returned back walking, he took 20 seconds to come back to the starting point of
running. Calculate the racer's average speed :

(a) While running. (b) While returning.

(c) During the whole trip. (Gharbia 2018/ Giza 2020)
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Graphigrentesentationof moving ina straiyhtline

(G.R) physicists use mathematical methods like graphics and tables
To 1- predict the relation between physical quantities
2- Understand practical results
3- Describe physical phenomena in an easier way.
Sraphissg can possibly represent the relation between speed and time in

a moving car. pee ks

If the car starts moving from rest (speed = zero) | 60

And after one minute its speed becomes 30 50

km/h. After another minute, its speed increases | *°

to 60 km/h. .

Then, the motorist had to use the brakes to 10

slow down the car’s speed to 20 km/hour in O ineinnine
the third minute and he stops completely after o

another minute.
It is possible to represent the movement graphically

J=i{o9ulae SR
H\&R1viky To discover: representing uniform speed graphically

Tools: A toy car operated by a battery - a smooth wooden board of about 3
meters - a_metric ruler or a metric strip - a stop watch

€D PN

| d L

| - =

A Figure (6) the relation between distance and time

PrOOOUUREY: wmmy

1- Place the wooden board at a horizontal position. Put two marks at
a known distance on the wooden board Measure the distance between
them (d)

2- Operate the car, and during that, calculates the time (t) necessary
to cover this distance.

3- Repeats the experiment changing the two marks.

4- Exchange tools and repeats the experiment.

Mr- AlifazNTadrous m———— 14 a— (%}WSCE
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5- Write the results in a table. s oy - o

. ime of | Covered distance |  Time covering
6-1n each time, calculate the @) meter
speed of the car from the s : o

relation: V= d/t. ; 0
The following table illustrates ' 08
some readings that a group of 1
students made

10 0.08
1.0 12.5 0.08

Distance (d) on the vertical Speed (V) on the vertical axis

axis (Y axis) (Y axis)
Tlll!e l on the horizontal Time () on the horizontal
axis (X axis) axis (X axis)

[ Distance (m) Speed (m/sec)

[ b 0.1
0.9 / 0.09
- 0.0

0.8 ( 0.08 . . O—
0.7 / 0.074
0.6 J !ﬂ! 0.067
0.57 / 0.057
0.4 e 0.047

] U o02]
A EEE RSN TRTD vovemenvegmns 0" ?mm
soarea e 7 Tregapncsiontip  THNG (56 e ottt pecd ot specd)
: , |
The relation The relation
(Distance — Time) (Speed — Time)
As As
A stralght line passing the straight line parallel to the time
Intersection point of the two axisG.R?)
axes. (The origin pointXG.R?) Because the speed _of object
Because the distance (q) is remains constant_as time
directly proportional zo ##7e time passes
(1) because the object moves
with reqular speed

Mr- AlifazNTadrous m———— 1_5 a— Em(%}msca
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The (distance-time) Sraph for a The (speed -time) sraph for a
regular motion at a constant reqular motion at a
(uniformy) speed Is represented | constant (uniform) speed
by staight line passing through | s represented by straight line
the origin point parallel to the time axis
Distance Speed
o (m/sec)
Time
Time
The (distance-time) sraph of ann | The (distance-time) Sraph of an
object at rest fs obfect moves at non-unifonm
represented bystraight line | Speed Is represented as curved
parallel to the time axis line passing through the origin
_ point
Distance
(d)
Distance Distance
(d) (d)
Time :
1\ TI([\ne Time
. Describe the motion oi the body in each of the following graphs
Distance (m) Speed Speed
— > Time \ >Time (sec) I—>/_Time (sec)
(A) The boay is at rest {gp i&;g; :g%}lzz;e_s with 4 /(7% )ﬁzzfeidg lf’;or'fju”/gﬁzgezc_m erat
Distance (m) Speed Speed
I_F/ Time (sec) I_F/ Time (sec) Time (sec
( D) The body moves with a ( E ) The body moves with an | ( F ) The body moves with a zerg

uniform speed . accelerating motion . acceleration ( uniform speed ) .
Mr- AlifazNTadrous ee——sss 10 (— mp%gba
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Avbslyratlon « It 1s the change of an object’s speed in one

second in a specific direction
Unit of time

the concept of acceleration
Final speed (V2) — initial speed (V1)

Acceleration (a) = m/s
Time (A 0 meters / second?

The measurement units of acceleration
The speed units are meters/second - The time unit is second.

.~ Acceleration units = meters/second ? = m/s?

Speed units(m/sec) Meters
Acceleration units = = Second
Time units (sec) Second
Acceleration Uunits = meters/second “ = m/§°

Prodlomss
®-A special car can move from rest and its speed reaches 90 m/s in 10 seconds.
What is the acceleration with which the car moved?

Solution Y 90-0 —
Acceleration of the car = P = Im/sec’ Al
@-- A car moves at speed 40 m/s, then the driver use the break to stop the car
through 20 seconds. Calculate the acceleration which the car moves.
Solution

Acceleration of the car : ‘_/Lt‘/z : %0 =-5m/s® Negative acceleration

@®-Ii an object moves irom resi regularly until its speed reaches 10 meters/
second after two seconds from the start of moving, Calculate

Solution 10 p V-V
a -The change of speed through two seconds = -=5m/s Al
b -The change of speed through one second = 101 0 -=10m/s _ ﬁ
. .Z - 0 This car is slowing down
c-Acceleration= =" m/s® ‘
Whose movement starts from rest and then ~

Velocity

its speed increases to 12 thoiinht 3 seconds

Acceleration is: V.=V, = 12'30 =4 m/ sec?
n

Mr- AlifazNTadrous m———— 17 — Em(%}mscaﬂ

01005136959 / 01222978682

Acceleration




ROSYIIY] Joration

inCreases(Acceleration motion) =

N I Joration
decreases (Deceleration motion ).

The object’s speed increases by | The object’s speed decreases

equal values through equal
time.

Its end final Speed is greater
than its start (initial) Speed

by equal values through equal
time.

Its start (initial) Speed is greater
than its end final Speed

Speed (m/sec)

Speed (m/sec)

] e 0

:‘,:H-” / @

(';.r,- / 30

0.37

0.2 m

N ZAEEEEEEEEEEEE 0
“““ o T4 Time (sec)
5 10 15 20 25 Time Gec .10;5 10 15 20 25 -

L 1

What dhe meant by
1- An object moves with positive acceleration =5m/ sec’?

This means that the object's speed increase by 5m/sec each one second
2-Abody moves with negative acceleration =-2m/sec*?
This means that the object's speed decrease by 2m/sec each one second
2-Abody moves with zero acceleration?

This means that the object’s speed constant
End final Speed is = than its start (initial) Speed

- Positive acceleration Negative acceleration
1ero acceleration
Speed Speed ‘%
(m/sec) (in/se0) R
Time Time > Ti‘l'l\l ¢
The object move at | The objectmove at | 1116 object move at
(a uniform speed) (2 non- uniform speed) (@ 110N~ Uniform speed)
V (initial)=V (final) = V/(initial) < V/(finay) |V (initial) > V (final)

So, it moves at an 50, @% ~a
- acceleration motion * Décel '$ ;p
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sCilence —m v

Uniiorm acceleration
An object starts its movement from rest and in a straight line
Its speed record each 5 seconds

Time econd o J5 Jio |55 Joo o Jao ]

Speed (v) metersicond J0_J10 J20 30 a0 J50 Je0 |

Observation The object’s speed increase during movement

The object’s speed increase by 10 m/s every 5 seconds

The object’s acceleration in the 1*' 5 sec= Vz ;Vl = 10450 = 2m/sec’
The object’s acceleration in the 2" 5 sec= \ifvl = 20;510 = 2m/sec?

That means acceleration remains constant

pyopieym
1-1i a car start to move from rest and after 2 sec. ifs speed hecome

4m/s. and it kept moving at the same speed ior another 2 sec. then the
motorist had to use brakes to siow down speed 0 2m/sec. in the fiith
second, and it stops completely aiter another 2 sec., represent the

relation graphically
Solutiey
The car kept moving at the same
speed for another 2 sec.
(in the 37 and 4" second from
_ the beainning of the movement) Then the motorist had
Speed (m/seg) to use brakes to slow
4 aown speed to 2my/sec
in the 5" second
3
9 The car stops completely after
N another 2 sec.,
/77;/(7)?/;:?‘;05 ;f ,rfsﬁo 1 (in the 7" second from the
(V=0) and after [ == beainning of the movement)
2sec., becomes 4 0 )
my/sec. vl 12 3 4 5 6 T Time (sec)
AF
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Unit one Lesson twe

20

s Bh h P ARSWOR
1. (Distance -Time) graph for a regular motion at a constant speed isa............

a. straight line parallel to time axis.

b. straight line parallel to the distance axis.

c. straight line passing through the origin point.

d. straight line cuts the time axis and the distance axis.

2. For a car moves ai a regular speed, the ratio d/t

a. increases b, is constant c. decreases, . d. is doubled

3. Which of the following graphs represents the movement oi an object at a consiant speed?

Distance (m)

Distance (m)

I

=—>Time (m)

Distance (m)

—>Time (m)

Distance (m)

/

> Time (m)

A

—>Time (m)

a. : C. :
4. The graph (. ............. ) represents an object moves with uniiorm acceleration.
Speed (m/sec Speed (m/sec Speed (m/sec
I I A I \/
L’Time (m) L_’Time (m) > Time (M) -
a. b. C. a
5. In the opposite graph : The raio beiween the speed 01 IWo D (m)
obiects (4 approximately is
R . 1w B)
9 9 3 8
a — b. —- C. — d. — 3d
Distance 2_([_‘

6. From the opposite graph, what is the 15, 1d e
speed of the car ?.. 100 3
a. 25 kilometre per hour. | It 2 3t 4
b. 50 kilometre per hour. ;
c. 75 kilometre per hour. -
d. 100 kilometre per hour. 0 45 60 75  Time (mir
7. On recording the resulis of an experiment in whicn a e v
object moves, the results were as follows: B T Tt T
This object moves at.... Time (second) | Distance (m) |10 |20 |30
a. an increasing speed.  b. a uniform acceleration i | 7//7€ (sec) |1 |2 |3

c. a uniform speed

constant speed ?

Speed (m/sec
A

——>Time (sec)
A.

Mr> AlifazN]
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d. an irregular speed.
8. Which oi the following (speed - time) Sraphs describes the movement of an object moves at a

(Aswan, Red Sea 2015)

Speed (m/sec

L

> Time (sec)

h

e —

Speed (m/sec

N I/
IR CS KEL I,

Speed (m/sec
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9. Ii the body moves from rest at a uniiorm acceleration, so its final speed is determined from
the relation

%1 d a
a — b. —— (A d. axAt

10. The uniiorm acceleration means that the object speed........... hy equal values through

equal periods of time.

a. increases only b. decreases only

C. increases or decreases d. doesn't change

11. When an object speed increases, the movement is described as

a. uniform speed. b. decelerating motion

C. zero acceleration. d. accelerating motion.

12. When an object moves with acceleration = zero, this means : the

a. object's speed is changed. b. object moves with positive acceleration..

C. object moves with deceleration, d. object's speed is constant. (sohag Gharbia 2020)

13. Decelerating motion means the. ...........

a. object speed decreases by time. b. object speed increases

C. object speed is constant. by time. d. object is at rest.

14. Acceleration is the. ..............

a. change in distance in a unit time.

b. change in speed in a unit time.

c. rate of change of distance relative to the speed.

d. no correct answer.

15: Acceleration measurement unit is

a. metre /sec b. metre .sec c. metre /sec>  d. metre./sec?

16. The object moves at a constant uniiorm speed, this means that.....  ( Sharkia 2018)

a it moves at zero acceleration. b. it moves at constant acceleration.

c. it covers equal distances at unequal time intervals.

d. it covers unequal distances at equal time intervals.

17. A car moves at a speed 30 m/sec., then its speed changes to 60 m/sec, aiter three seconds
§0 the acceleration at which the car moves is .

a. 10 m/sec b. 10 m/ sec? c. 20 m/ sec® d. a. 10 m/ sec

18. If an object at rest constancy moves regularly until its speed reaches 12 m/sec. aiter three d.
30 m/sec. seconds irom Starting motion so, the acceleration equals .....m/ sec’ ( (Behira 2014)
a. 36 b. % c. 4 d. 9.

19. Ii a boat starts to move from rest till its speed becomes 2.5 m/sec. through 0,5 see. so, the
acceleration oi the moving hoat s ...........

a. 25 m/ sec® b. 5 m/ sec’ c.0.2 m/ sec? d. 10 m/ sec®

20. The ratio heiween the final speed and the initial speed of an object moves at an
accelerating motionts ..........

a. more than one. b. less than one, c. equal to one. d. equal to zero

21. The ratio between the final speed and the initial speed of an object moving in a straight line
in a deceleraling motion (a negative acceleration) is

a. more thanone  Db. less than one c.equaltoone.  d.equal to zero.

Mr> AlifazNTad| — a— @O@ Moca
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22. When the final speed of a moving object is less than its initial speed, therefore the ohject
motion is described as .

a. uniform speed. b. accelerating motion.

c. decelerating motion. d. uniform acceleration.

23. Movement is at a uniiorm acceleration

a. if the object's speed changes at equal values in equal time intervals.

b. if the distance that the object covers changes at equal values in equal time interval
c. if the average speed equals the regular speed.

d. no correct answer.

24. When a car moves by positive uniiorm acceleration oi (6 m/ sec® )this means :

a, The car speed increases by the rate of (6 m/sec) every second.

b. The car speed decreases by the rate of (6 m/sec) every second.

c. The car covers 6 meters each second.

d. The car acceleration increases by the rate of (6 m/ sec?) every second.

25. Which of the iollowing graphs represents the motion of a body at a uniform acceleration

Distance (m) Speed (m/sec Speed (m/sec speed (misec  (Menia

201€, A
I/ A I
—>Time (sec) / /_

> Time (sec) > Time (sec) > Time (sec)

a. b. C. d.
26. The graph.......... is the ohject moves with acceleration equals zero.  (Red Sea 2019)
Distance (m) Speed (m/sec Speed (m/sec

Speed (m/sec

Time (sec) Time (sec) —>Time (sec) M

Time (sec)

a. b. C. .
21. A car fakes 4 sec, 1o reach 9 times its initial speed, so the car moves with acceleration which
its numeric value equals Speed (misec
a. quarter b. half c, three times d. double A

28. The opposite sraph represents the relation (speed-time) of a moving -
object. Which oi the following graphs represents the relation (distance -

time) of the same moving object ..................... " Time (520
Distance (m Distance (m' Distance (m; Distance (m’
A
—>  Time (sec IL,_ Time (sec B» Time (sec Z’Time (sec
a. b. . a |
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s¢cience

2, Borreet 4he underinegd wordss

1. To understand many of the physical phenomena, use acceleration between
different variables to describe a specific phenomenon. (Sohag 2018)

2. The (distance time) graph of an object moves at a regular speed is represented
by a straight line parallel to the (YY) axis. (Sohag 2019)

3. The distance covered by a body moving at a regular speed is inversely
proportional to time needed to cover this distance

4 The (speed - time) graph of a moving object at regular speed is represented by a
straight line passes by the origin point. (Luxor 2015) V (m/sec)

5. The following graph represents a body at rest. A
(North Sinai 2020 )

23

6. Acceleration measuring unit is sec/m. T (sec)

7. The car which begins its movement from rest, moves at uniform speed.
8. When a moving object covers equal distances in equal periods of time, it is said
that it is moving at a decreasing acceleration.

9. Displacement is the value of the change of an object speed in one second
(South Sinai 2019)

10. Acceleration is constant if the object's speed increases by time. (New Valley 2018)

Initial speed - Final speed
Time (At)

11. Acceleration (a) =

12, When a body moves at an acceleration- 3 m/sec” this means that its initial
speed is less than its final speed. (Sharkia 20216)

13. When a boat starts to move from rest till its speed becomes 2.5 m/sec. through
5 sec., this means that it moves with acceleration 10 m/ sec?. (Ismailia 2017)

14. The results in the table in front of you represent - ______________._ i

the experiment of a moving object at decreasing  Distance (m) | 10 | 20 | 530

speed.  Time(sec) |1 |2 |3

15. When an object moves at uniform acceleration. this-rcon oo 1ara e specats-----
Z€Ero. (Behira 2020)

16. When the driver of a moving car uses the brake to stop it after a period of time.
its initial speed becomes equal to zero. (Cairo 2017)

Yo Welte Ghe $6iontifie torm of eash 9F 81 following

1. Mathematical methods that physicists use to predict the relation between certain
physical quantities. (Fayoum 2018, Beni Suef 2019)
2. * The value (amount) of change in the object speed in one second. (Cairo 2017)

» The rate of change of speed.
3. The measuring unit of acceleration.
4. The change of the object speed by equal values (increases- decreases) through
equal periods of time. (Cairo 2019)

Mr> AlifazNTad| —— Q@O MSca
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5. ¢ The acceleration by which an object moves when its initial speed is greater than
its final speed.

* The acceleration by which an object moves in a straight line when its speed decreases by
equal values through equal periods of time.

* The acceleration by which an object moves when its speed decreases as time passes.
6. The acceleration by which an object moves in a straight line when its speed
increases by equal values through equal periods of time.
7. The acceleration by which an object moves when its final speed is less than its
initial speed. . (Behira 2020)

Qe GG @ ng FoF 4

1. Physicists use mathematical relations like graphs and tables in many physical
phenomena. ( Port Said 2020)

2. (Distance - Time) graph of an object that moves at a uniform speed is a

straight line passing through the origin point. (( Sharkia 2019)Luxor
2020)

3.The ratio d/t remains constant in case of a body that moves at a uniform speed.
4. (Speed - Time) graph of an object that moves at a regular speed is a straight
line parallel to the time axis.

5. When the driver of a moving car uses the brakes, we describe the car
movement as a decelerating motion.

6. The body which moves at acceleration can't move at a regular speed. (Giza 2019.
Damietta 2020)

7. The acceleration is positive when its value increases, while it is negative when
its value decreases.
8.¢ The object which moves at a uniform speed, its acceleration equals zero(

*A body moves at zero acceleration. (Dakahlia 2019)

P What 19 moant HY e« ¥

1. The ratio d/t of a moving body is constant.
2. The slope of the straight line in graphic relationship (distance-time) of a

moving body Damietta
2011)

3. The change in the object speed per a unit time equals 100 m/ sec’

4. A body moves at a uniform acceleration equals 3 m/sec’ (Ismailia 2018)

5. A body moves by deceleration equals 2 m/ sec’

6. A body moves at acceleration equals=3 m/sec

7. A car moves at 20 m/sec. and after 5 seconds, its speed becomes 15 m/sec

8. A body moves at zero acceleration. (Rehira2018)

S What haphons Whdn « ¥

1. A body moves at a uniform speed (according to the acceleration). (Giza 2020)
2. The object's speed changes by equal values through equal periods of time.
3. The initial speed of a moving body is greater than the final speed

4. A car driver press the brake for stopping after a certain time. (Matroun 2017)

s¢cience 24
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SCIERNCE 25
U Vraw a geaph hat lustrates cach of 8ho $9)lowings
1 A body moves at a uniform speed. . (Kalyoubia Ismailia 2017)
2. A body at rest. . (Ismailia 2016)
3. The relation (distance - time) for an object moves at a uniform speed and then
IS stops. (Dakahlia 2018)

4. A body moves at a regular speed 60 km/h. from the relation (Speed - Time)

5.A body moves at a regular acceleration 15 m/sec® from the relation (Speed - Time)
6. A body moves at zero acceleration. . (Kalyoubia 2017)

7. A body moves at a decreasing acceleration.

8. A body moves at an increasing acceleration. . (Suez 2020 Menofia 2020)

N O EIST
1. Calculate the acceleration of a moving car whose speed changes from 6 m/sec. to
12 m/sec during 3 sec.
2. A train moves from rest and its speed reaches 36 m/sec. in 9 seconds.
(@) (alculate the acceleration. (b) What's the type of acceleration?
3. A special car can move from rest and its speed reaches 90 m/sec. in 10 seconds,
What is the acceleration at which the car moved?
4, On a straight line there is a moving bus whose speed changes from 6 m/see. to 12
m/sec. during a period of 3 seconds.
(a) What is the amount of acceleration? (b) What is IIS 1ype?
5. An object started its movement from rest and its speed changed into 36 km/h. in 10
seconds, calculaie the object acceleration and state its type. (Sharkia, South Sinai2017 )
6. A car moves at a speed of 54 Km/h then the driver used the brakes to decrease
its speed to 36 km/h in two seconds. (alculaie the fime needed to stop the car from
the moment of using the brakes. [knowing that the car moves at uniform
acceleration}. 7. A car moves at a speed 72 km/h, the driver uses the brakes, the
car Stops after 8 seconds, calculate the acceleration at which the car moves.
8. A car moved irom rest and its speed Increased to 10 m/sec in 4 seconds, then the
car's speed decreased to 5 m/sec in 2 seconds.
(alculate:
(1) The acceleration with which the car moved during :
(a) the first period. (b) the second period.
(2) The time needed to stop the car if it moved in the same rate of change in
speed in the second period,
9. A car moves at a speed of 40 m/sec. If the driver used the brakes to decrease the
speed, so it decreases by 2 m/sec: (alculaie its speed after 15 seconds from using the
brakes (Dakahlia 2019)
10. A car moves at a speed 50 m/sec. If the driver used the brakes to decrease the
speed, so it decreases by 2 m/sec: Calculate Its speed after 12 seconds from using
the brakes:
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11. A train moves at a uniiorm speed of 20 m/sec. When the driver uses the brakes,
the train stops after 4 sec. Calculaie the acceleration by which the train moves and
mention the type of acceleration.

12. A train moves at a speed of 40 m/sec. at a uniform deceleration 2 m/sec If the
brake is applied. Find the time taken 10 Stop the train. (Gharbia 2020)

13. Calculaie the time required for moving an object at acceleration 4 m/sec,
knowing that the change in the speed equals 28 m/sec.

14. A race car can move irom rest position and its speed reaches 100 km/h through 20
seconds. Calculate the acceleration of the car.

15. Ii @ boat starts to move from rest till its speed hecomes 2.5 m/sec. through 5 sec. iind :
(a) The acceleration of the moving boat. (b) The type of the acceleration.

16. A car moves at a speed 60 m/sec. and when the driver uses the brakes to

decrease the speed, so it decreases to0 30 m/sec. through 15 sec. Calculaie the time
required to stop the car from the moment of using the brakes.

17. Within 2.5 seconds, the speed of a car increases from 20 m/sec. t0 25 m/sec., while a
bike moves from rest and its Speed reaches 5 m/sec. in the same time. Calculate :

(a) The acceleration of the car and the acceleration of the bike.

(b) Which one moves at a greater acceleration ?
18. A hike started movement from rest and its speed reached 5 m/sec. in 2.5 seconds, at
the same time the speed of a car changed from 20 m/sec. (0 45> m/sec., calculate their
acceleration, then mention the type of acceleration.
19. A Cheetah runs towards a deer at rest at a speed of 27 m/sec. till catches it aiter 10
seconds. Calculate the acceleration by which the Cheetah moves

33. A body moves in a straight line and the distances covered in difierent fimes are
recorded in the opposite table : (assiut 2018) Disiance (m) 10 13 16 19 11215
(a) Represe“l the relation gl‘allllically. Time (SE’C.) 0 7 213 4 5
(b) Calculate the body speed. The time (sec.) - - - . |
34. The distance that is covered by a moving body through different imes is recorded in
the 0“[]08“9 table. (Assiut 2015) i Distance(m) |4 |8 | 12|16 | 20 :
(a) Represent the relation graphically. | Time(sec) |2 |4 |6 |8 | 10]
(b) Calculate the speed from the graph. o |

s¢cience 26

llle opposite table : (assiut 2017) Distance (m) | 0 | 10 | 20| 30 | 40
(a) Represent the relation graphically. Time(sec.) |0 |5 |10| 15|20
(b) Calculate the acceleration from the table. “----- -
36. The opposite table shows the relation between the speed of a moving body and

the time taken: _ Distance (m) | 5 | 10 | 20| 30 | 35
(a) Draw the graphical relation between (V) | 777 (sec)|1 |2 |4]6 |7

on Y-axis and (T) on X-axis. L oo ool .-
(b) From the graph find : 1. The speed of the body after a time of 5 sec.
2. The acceleration of the body. (Behira 2018)
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Bxamnlas of hvsisal guantitie
Mass — length — time — force.....
All physical quantities are classified into two types i3 ;
1-Scalars physical 2- vectors physical X

1= Sealar’s physical guapiivies A-956tars Physical guapaitieg -

It is the physical quantity that |It is the physical quantity has

has magnitude only - ne direction|magnitude and direction
Salae physical | Its measuring Uil Vooturs Its measuring Wil
guantities physical quantities
Mass Kilogram (kg) Acceleration | m/s’ __
Length=distance | Meter (m) Force Newton ||
Speed m/s or km/h Velocity m/s ||
Time Second or hour Displacement | M ||
Energy Joule Wight Newton ||
Temperature °CorF I

(), §1- Length and time are scalar physical quantities?
Because they have magnitude only - and have no direction
(&), 53e2- Acceleration and force are vector physical quantities?
Because they have magnitude and direction

Difierent beiween distance and displacement

displacement

definition It is the actual length ¢ |It is the Shortest straight lin
the path that a moving object takes from || between two positions. from the m

the sm“(llrimary) pOint of (primary) pOSitiOIl of movement
movement to the €IV (iinan) point towards the end ginay position

Itis determined by | Magnitude onl Magnitude and direction
Iiskind | Scalar quantit Vector quantit

Measuring unit | Meter or Kilometer Meter or Kilometer
Iis simple

%  Mr: AlifazNTad " M— @m mocanndh
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5m .. C
=

Sri 3m

i | v
A 5m b

Displacement at poinl A =0
Distance travelled at point A= 0

Distance AB + BC Distance AB + BC+CD+DA
Distance 4 + 3=7m Distance 3 + 5+3+5=16m
Displacement AC Displacement AR
Displacement = 5m Distance =0 m

The predator (cheetah) is one of the fastest
animals as it is possible that its speed
reaches 27 m/minute in the east direction.

To calculate the Velocity

Based on previous observations, the velocity is a vector qu:

determine it accurately, it is necessary to identify its magnitude and
direction. Calculating the average velocity can be done through the
following relationship:

This means that the velocity is the . _ Displacement
displacement in one second. Average velocity = wtal time

It has the same speed units
(meter / second or kilometer / second) -

Example: h RN
The distance covered by the person s
= 30+60+30=120 m
The displacement = 60m in the
eastward direction

figure (14). North
A

(30m/30s) 30m/10s)

Total distance _ 120 _
The average speed of the person total time = 60 =2m/s
The average velocity of the per  displacement —60 =1lm/s
In the eastward direction total time 60

What is meant by The average velocity of a moving car is 60 km/h?
This means that the displacement covered by a moving car is 60 km in one
hour
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Point of comparison

definition

It is determined by
Its kind
Measuring unit

Speed

It is the distance covered in a
unit time

Magnitude onl
Scalar quantity
m/s or km/h

First fterm

29

Yelocity

It is the displacement covered i
a unit time

agnitude and direction
ector guantity
m/s or km/h

Guidelines to solve problems on distance and displacement

The body movement

1- In a straight line in on
direction

(From Ato B)

2- In two opposite
direction

(From A to B) then
from Bto C)

3-Intwo
perpendicular
direction
(From A to B)
then from B to C)

4- In three
perpendicular
direction

(From A to B)
then from Bto C
then Cto D

5- In more than one
direction, then return
back to starting point
(From A then

return back to A)

Mr- AlifazNJadrous
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In straight line

Displacement (d) —»

_>
In the east direction

- > >
AC=AB-B (
In the east direction

=
=

—

AC
In the south east
direction

_>
AD
In the south direction

AB +B(+(D

AB +B(+CA

A B +B(+CD+DA
Sca
B35

C

™ e 29—
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science ) First ferm

Guidelines to solve problems on distance and displacement
In circular I]ﬂlll

The D0ﬂY
m Figure \ Distance (d) l)lsplacemem )

1- In complete The circumference of

circle the circle =2nr
22

r=radius)

%circumference of | AD=,/(AM)2 + (DM)?

. 3
the circle = " x2nr

r=radius)

& Xmr
2

1-Ina % circle The circumference o >
i of the circle =2nr The diameter AC=2r in
Ergr)n (A = %2 the east direction

r=radius)

1-In - circle The circumference of| AB=./(aM)2 + (BM)?
From (A : B) the czzrzcle =2nr

r=radius)

! Xmr
2
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problems

3- ii you know that the circumierence of the circle =2mr (where m=22/7 —-r=radius

in the opposite fisure a body moves in a circular path its radins=7m from A to B
3.5 second calculate

_n'l'=
2 1

2- Displacement =14m

1- Total distance :

3- velocity = ti = % =4m/s

1-Total distance 2- displacement 3- velocity B A
a) - 24| ~2om

2- A racer covered 50 meters northward within 30 seconds then 100
meters easiward within 60 seconds then 50 meters southward 50m
Wwithin 10 seconds, and then returns back to the start point within 40 30s

a -How long is the total distance the racer moved?
The total distance the racer moved=50+100+50+100=300m
h-What is the average speed of the racer?

50+100+50+100 300

_ Total distance covered (D V= = — =
Average speed = ——— —— % TR T | =2.3 M/

- What is the displacement?
Displacement It is the shortest straight line between two

positions. from the primary position to the final position
d-What is the average velocity] 100 =2.5M/$
40 b

\ 4

seconds: I

Average velocity It is the dis racement covered in one sec
3- A person covered 30 meters northward within 30 seconds then 60 32{)‘:
meters eastward within 20 seconds then 30 meters southward o

1- Average speed.

1 120
. 30+60+30
Total distance covered /D). Va —_ =2m /S

30+20+10 6o

Average speed (V)=
2- A average velocity.

Total time (T)

' 60 60

‘otal disnlacement covered (D) | V= — —_

Total time (T) 0

Average speed (V)=

1-Total distance 2-displacement3-velocity if the time 0.033 hours

1-Total distance=5+4+2+3+3=12km 5
2-displacement=4-3=1km
3-velocity ii the time 0.033 hours v=

N

=00.6060km/h 4

- ||=

0.033

4

Wwithin 10 seconds Calculate: 1- Average speed. 2- A average velocity F

4- in the opposite figure a car start motion from point (A)to (F)passing by points B.C.0B d E cuvulateC

—~ ’g &
Mr= Ali [Tad, | & e 3i — @O@ moCd
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s¢cience 32

Unit one Losson thas

U= Bi MERCOTY, RSWOH

1. The scalar quantity is identified by its

a. magnitude only. b. direction only.

c. magnitude and direction. d. magnitude and velocity

20 tiiiinins is a scalar physical quantity that is identified by magnitude only.

a. Velocity b. Acceleration c. Time d. Force

3 All of the following are scalar quantities except

a. length. b. force. c time d. mass.

4. To determine the length, mass and time, we must know

a. the magnitude and the direction b. the magnitude and the measuring unit.
c. the direction and the measuring unit.

d. the magnitude, the direction and the measuring unit. (Kalyoubia 2020)

5. From the examples of the scalar physical quantities are ....

a. the length and the acceleration b. the time and the weight.

c. the mass and the velocity. d. the time and the speed.

6. Which of the iollowing physical quantities are considered as scalars only ? (ort said 2015)
a. The force and the time. b. The mass and the force.

c. The radius and the area d. The displacement and the acceleration.
1. From the examples oi the scalar quantities is the ........ (Sue Menofia 2019)

a. velocity. b. mass. c. force. d. acceleration.

8. is the physical quantity that both its magnitude and direction are necessary ior identiiying it.

a. The quantity of matter b. Scalar quantity

c. Vector quantity d. No correct answer

9. Which of the iollowing physical quantities are considered as vectors only? (cizo 2020

a. The mass and the force. b. The displacement and the acceleration
c. The radius and the area. d. The force and the time..

10. From the examples oi the vector physical quantities is . (Red Sea 2020)

a. displacement. b. mass. c. time. d. distance

11. One of the vector physical quantities is

a. time of a car trip b. length of a pen.

c. mass of a cat d. force by which a person pushes..

12. is a vector quantity measured in m/sec.

a. Velocity b. Acceleration C. Speed d. Displacement

13. Acceleration is a........

a. vector quantity whose unit is m/sec*>  b. vector quantity whose unit is m/ sec’

.. C. scalar quantity whose unit is m/ sec®  d. scalar quantity whose unit is m/sec.
14. The shortest distance covered by the object in a certain direction is called

a. distance. b. displacement. c. acceleration. d. speed.
15. Displacement is a........... (Menofia 2017.
a. scalar quantity and its unit is meter. b. vector quantity and its unit is m/sec.
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First fterm

c. vector quantity and its unit is kilogram. d. vector quantity and its unit is meter
16. The distance and displacement are equal when the body moves ina ..... in one direction
a. zigzag a . in one direction. c. straight line d. curved
17. From the b. circular opposite figure, when an object 40cm
moves irom point (A) to point (D) passing through points B
(B) and ((), the displacement from M to @) .........
equals in the direction (AD).

a. 20 cm. b.40cm. c.60cm. d. 80 cm. A .
18. In the opposite figure, a body starts its motion from

point (A) directed to the south to point (B), it covers (1)

a distance oi 40 m, then it is directed to the east to
point (() which far 30 m apart irom the point (B), $0

(3) The value of the body displacement equals

a. the length of AB. b. the length of BC.

c. the length of AC. d. the length of AB + BC.
(B) The length of the distance covered equals

a. the length of AB. b. the length of BC.

c. the length of AC. d. the length of AB+ BC.

19. In the opposite figure, a body starts its motion from 50 m
point (1) to (B), then to point (C), then refurned to point wom

(4), so the distance covered equals........ meter

a. 70. b. 30. 0m
c. 50. d. 40. \

20. In the opposite figure, an object starts movement irom oml N
point (A) to point (€) passing through point (B), so its o ¥
displacement is 2 C©
a. 70 b. 30 c. 50 d. 40 40m (Men 2018).

21. A hody moved a distance of 20 metres in a straight line in the same direction, $o0 the amount
o 1ts displacement is ..

a. 20 m. b. 40 m. c.80m d. zero.

22. Ii a person moves 8 m to the north, then 4 m to the east, then 8 m to the south, his
displacement equals ............ in the east direction. (Luxor 2013)
a.20m b.4m c.8m d.12m

23 ....... is considered irom the fastest wild animals.

c. Cheetah. a, Wolf b. Lion d. Elephant

24. Measurement unit of velocity is........ _(Matrouh 2016):

a. m. sec. b. m/sec. c. m. d. m/sec?

25. The average velocity is determined by the relation...............

a. distance/time. b. distance x time.  c. displacement/time. d. speed/time.
26. The plane which flies against the wind direction than that which

flies in the same direction oi wind.
a. consumes more fuel b. takes longer time
C. its speed increases d. (a) and (b) are correct

Mr>- AlifazNTadrous m—— 3 l——— @O@Cj} 4
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science 3y First term
21. From the opposite figure, when an object moves from point (1) to point (B), the
displacement from (A) to (B) equals...... cm

a.10V2 b.10

Distance a. is the shortest distance covered by the object in a fixed direction
Speed b. is the distance moved through a unit time

displacement | c. is the speed of a moving object relative to the observer.
Relative speed | d, is the actual length of the path that a moving object takes from
the start point of movement to the end point.

2 BORP 10 WNJeMInGY Words |
1. The distance is a vector physical quantity and its measuring unit is the metre,
2. The length is a vector quantity.
3. The force is from scalar physical quantities.
4.The time is a vector physical quantity.
5. The distance is a vector quantity and the displacement is a scalar quantity.
6. Mass is a vector physical quantity and its measuring unit is kilogram.
7. Speed is a vector physical quantity. /
8. In the opposite figure an object moves eastward from point (a) to Ry
point (b) during two seconds, then to point (e) northward in 3 a
seconds, so its velocity through that period is 1.4 m/sec. (alyoubia 2020)
9. Displacement is characterized by both magnitude and time.
10. The vector physical quantities need magnitude only to be determined.

/

: Dist
11. Velocity = roli;;;ie (Aswan 2019)
12. Velocity is the quantity that we can identify it accurately by knowing its
magnitude only . (Kalyoubia 2014

13. Reqular speed is the value of displacement in one second. (Cairo 2020)

14. To determine the density we must know its magnitude and direction.

15. Acceleration is the actual length of the path that a moving object takes from the
starting point of movement to the end point. (sharkia 2019/ Gharbia 2020)

16. The value of distance is the length of the shortest straight line between two
POSItiONS. (Menia 2019/Behira 2020

17. A person moves 40 m northward then returned 20 m southward, so his
displacement is 60 m northward. (Qena 2019)

18. A racer covered 50 m northward, then 10 m eastward, then 50 m southward and
then returned back to the starting point, so the value of his displacement equals 300 m.
19. When an object moves in a curved line in one direction, the covered distance is
equal to the displacement.

20. The reqular speed is the scalar speed, but in a given direction.

Mr> AlifazNTad| —— i — Q@O MSca
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21. The displacement measurement unit is m/sec.
22. Velocity is the rate of change of acceleration.

23. The measuring unit of velocity is sec./m.
24. Lion is considered one of the fastest wild animals.
25. P|Iots take in con5|derat|on the uniform speed of the wind.

1. *The physical quantity that has magnitude only and has no direction.

 The physical quantity which magnitude is enough for identifying it.

2. The physical quantities that include time, length and mass.  (ismailia 2013)

3. The physical quantity enough to identify it magnitude as well as direction. (suez 201
4. The physical quantity that refers to the change in the speed of an object in a unit
time. (Port Said 2016/ Beni Suef 2019)

5. The distance covered in a certain direction between the starting point and the
ending point. (Luxor 2018/Qena 2019/ Giza 2020)

6. The vector quantity which is measured in km/h.

7. The vector physical quantity which is measured in m/sec?

8. The length of the shortest straight line between primary position and final
position. (Menofia 2018) (The New Valley 2017,2019)

9. The actual length of the path that a moving object covers from the starting point
to the ending point of the motion. (New Vvalley 2020)

10. The rate of change of displacement. (Behira 2014 / Matrouh 2019)

I1. The displacement covered in one second. (Menia, Qena 2020)

12. The predator wild animal that its velocity is represented by determination the
direction of its motion. (Fayoum 2015)

IV RS ONSEROY I
1. Mass, length and time are considered scalar physical quantities. (sohag 2015, 2016) _
2. Force is a vector physical quantity. (Menofia 2019/suez 2020)
3. Distance is a scalar quantity, while displacement is a vector quantity.
4. Acceleration is a vector physical quantity. (North Sinai 2020) (Beni Suef 2015)
5. The velocity is a vector physical quantity. (North sinai 2018, 2019)
5.When an object moves, where its starting point is the ending point, its velocity is zer
6. The amount of consumed fuel by a plane flies between two cities differs
according to the wind direction. (Menofia 2019/ Menia 2020)
7. Pilots take in consideration the velocity of the wind during their flights.

Ps What s meant by.%

1. Length is a scalar physical quantity.

2 Force is a vector physical quantity

3. A The body moves 60 metres and the value of the displacement equals zero
4.The displacement of an object is 50 metres in east direction.

5. Displacement equals the covered distance.

6. A body covered 40 m northward direction in 20 sec.
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7. The distance which an object travels in the cast direction equals 30 m.
8.The value of the length of the shortest straight line between two positions equals 5 m,

Us PrODIGWS 4
1. A rubber hall falls irom a height of 10 metres, then it rebounds from the ground
upward distance of 5 metres, then ialls down to rest on the ground. Calculate
(a) The distance covered, (b) The displacement.
2. 11 you move to a distance oi 5 metres northward and your colleague moves {0 a
distance oi 5 metres southward, compare hetween :
(a) The distance that you covered and the distance that your colleague covered.
(b) The displacement that you covered and the displacement that your colleague
covered.
3. An object moves in a straight line northward at a speed of 5 m/sec, and its speed
reaches 20 m/sec. through 3 seconds. Calculate the following :
(a) The velocity after 3 seconds. (b) The acceleration of the moving object.
4. An object moves 8 m to the east then moves 5 m to the west determine.
The magnitude and the direction oi the ohject's displacement. (venofia 2010
5. A body moves from point (3) to poini (B), then change its direction to point (()
through 10 sec. Calculate.
(a) Total distance which the body moved. 2 _Im 3m 3Sm 4m
(b) Displacement done by the body. A c B
(c) The YeloCIty. (pamietta 2016 Ismailia 2019)
6. A car covered 600 m in eastward direction within 60 sec. Find its average é’ “locity.
1. In the opposite figure, a hody moves in a circular
path, ts radius = 7 m irom (A) to (€) passing by point (B)
Within 3.5 sec. If you know that the circumierence of the
circle = 2 nrr (where w = gz,r = radius)._Calculate :

(a) Total distance. (b) Displacement.

(c) Velocity. (kalyoubia 2015)

8. In the opposite figure : An object is moving from point 8m m
(C) to point (M), passing by two points (D, F) in 5 sec., D
(alculate : (a) The covered distance.

(b) The velocity  (Luxor 2020)

9. In the opposiie figure, a car moves in a circular path whose 1" ~
radius is 10 metres, the car movement changed as in the opposiie M 2
figure 1f you know that the circumierence oi the circle 2 zr where BI 10m «
(7= 3,14), Calculate : !\

(a) The total distance covered by the car from point S [f
(A) to point (D) passing by points (B) and (C).

(b) Displacement.

s¢cience 36
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10. A person covered 30 meters northward within 30 seconds, then 60 metres
eastward within 20 seconds, and then 30 metres southward within 10 seconds.
(alculate:

(a) The value of the total distance

(b) The average velocity, then mention its direction.

11. A car moved from Benha to (airo at a distance 40 Km in 30 min., then it refurns
hack irom (airo to Benha in the same time. Calculate in Km/h :

(a) The car Yelocity from the beginning to the end of the journey. —
(b) The average speed of the car during the total time.

13. The opposite graph represents the Displacement (m)
movement of a body irom point (A) to point .

(0) passing by point (B). (alculate:

(a) Itsspeed. (b) Its velocity.

(c) The acceleration by which the body
moves (AB).

o I | Time
L A2 4 68 1012 > (sec)
15. The displacement covered by a moving hody through diiierent times is recorded in

the following table: T & TELLLULLELEEECEL LSS
aisplacement (m) 10| 20| 30| 40 | 50 | 60

Time (sec.) 5 10| 15 20| 25| 30|

(a) Represent the relation graphically

(b) Calculate the velocity from the graph B
16. In the opposite figure, an ohject starts moving from point

(A), then it returns to it again through the poinis (B), (0) & 12ocm 20 em
(D), Calculate : A 5
(a) Total distance covered by this object. 0 C‘m P

(b) Average speed,

(c) Displacement.

(d) Velocity. B
17. In the opposite figure, a person starts his motion
from point (3) to pass with points (8), (0) & (D) ill he
reaches to starting point (), 3g°mc Zgosf:C
where (AB 50 m in 30 sec.)
and (BC 60 m in 40 sec.) and (CD 40 min 20 sec.)
and (BC 60 m/40 sec C) (DA 90 m in 60 sec.). A 90m 60 sec D
Find: (a) The average speed. (A) 90 m/60 sec
(b) The displacement,

(c) The acceleration in period irom (D) to A) if the speed of the moving person is
constant. (Dakahlia 2018)

40 cm 4 sec,

60m 40 sec C
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18. In the opposite figure, a body starts its motion from point (A)
directed to the south to point (B), it covers a distance of 40 m
through 3 seconds, then it is directed to the east to point (C)
which far 30 m apart from point (B) through 4 seconds.
Calculate :

(a) The distance covered. (b) The average speed.

19. A hody moves as shown in the opposite fig. irom

point (3) to point (B) and covers a distance of 100 m

through 20 sec., then to point (C) and covers a

distance of 50 m through 5 sec. (alculate :

(a) Distance. (b) Displacement.

First fterm

40m
3sec

[

30m 4 sec

(c) Velocity.

20. A body moves in the path (ABCDEF) as in the

opposite figure. Calculate:
(a) The distance that the body moved.
(b) Displacement of the body. (Kalynulia 2018)

21. A car starts motion irom point (3) and covers 40 F

metres northward to poini (B) within 20 seconds.) then

80 metres easiward to poini (C) within 20 seconds and

Find:

(a) Total distance covered by this car.
(b) Total time that the car took to cover this distance.
(c) Displacement from the start point to the end point.
(d) Average velocity of this car. (Menia 2017)

40 m
20sec

A

22. A person moves in the path (ABCDE) as shown in figure, (B)
30 m (10 sec.) (C) he coverers a distance of 10 m
northward in 2 sec., then he covers 30 m eastward in 10
sec. and followed by 40 m southward in 8 sec., finally 30 m
westward in 5 sec.: (A)

(a) Calculate the displacement of the person from the start of
motion to the end.

23. In the opposite figure the perimeter (circumierence) (B)
O1i this circle is 44 metres and the diameter is 14 metres.
When an object moves from point (A) to point (B) to
point (C) in 10 seconds. (C) (A) 14 m Complete :

(a) Distance =........... metres.

(b) Displacement =. metres in ........ direction.

m/sec. in . direction. (Behira 2011)
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B
(b) In which part of the person motion, his speed Was the least ? (Kaly
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2m

3m
3m T

=80 m 20sec C

>

40m
10sec

A

D

B 30 m 10sec

40ml

20sec A

C

D

&

30 m 5sec

CA

40m
8sec
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(2} Light Enexrygy
Chanter [ Mﬂ!ﬁ!ﬁ@!ﬁ$
mwm Equal Angles of Reflection

It is the phenomenon of the light bouncing
off (return back) in the same medium when
it meets a reflecting surface

concepts concerning reflection oi light:

§ gl (ulSaily Ailaial) asaliall
1-The incident ray: it is the light ray that falls on
the reflecting surface Figure
2-The reflected ray: it is the light ray that Hiror
bounces (return back) from the reflecting surface
3-Angle of incidence: it is the angle between the
incident ray and the normal
4-Angle of reilection: it is the angle hetween the
reflected light ray and the normal Incident Ray
5-The normal: it is the perpendicular line to the |
reflecting surface on the point of incidence o ——

Laws of the reflestion oF 19its
1 -First law : anale of incident = angle of reflection.

2 -Second law: the incident light ray and the reflected light ray and the

normal all lie in one plane perpendicular to the reflecting surface

G.R. The incident ray which falls perpendicular on a
reflecting surface reflects on iiseli?

Because the angle of incident and the angle of 1‘
reflecting = zero

Wihat Is $ho moant by

1- Angle of incidence of light ray is 60°?

It meant that the angle between the incident ray and the normal =60 °

2- The angle between the reflected ray and the normal =30 ~ ?

It meant that Angle of reflection of light ray is 30°

i £, G557

Angle of Angle of
Incidence | Reflection

71 N

Angle of
Reflection

Angle of Normal
Incidence

Reflected Ray
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3- The angle of incident of ligt ray equal zero?

It meant that this angle of light ray fall perpendicular of a
reflecting surface

pyoh] EIm1s

1-Fined the angle of incident and angle oi reflection for all the followings

N Norlmal

Angle of incident Angle of incigent Angle of incident +
=90-30=60° =angle of reflection angle of reflection
Angle of incident 35°=35" =1 33-1 0f0'=80'd )
=angle of reflection ;:(\)ng e of incident =
60°=60° 7=40 o

2-In the opposite figure
An incident light ray iall von mirror (A) and then
reflecied on mirror (B) calculate each the

iollowing

A-The angle of reilection on mirror (A)
B-The angle of incident on mirror (B)
Solution

A-Angle of incident =angle of reflection

The angle of reflection on mirror (A) =30°=30°
B-The angle (1) between the reflected light
ray and the mirror (A) =90°-30°=60°

The sum of angles of triangle=180°

The angle (2) between the incident light ray

and the mirror (B) =180°-(60°+90°)=30°
The angle of incident on mirror (B) =90°-30°=60°

Mr- AlifazNTadrous m———— 40 a— (%}WSCE
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First plane mirror Second spherical mirror
C0llCﬂV0 mll'l'ﬂl' -COIIVOX lllll'l'0[‘

First plane mirror

plane mirror is a piece of plane glass, painted from behind with a thin
layer of silver metal to give glass a bright surface that reflects the
incident rays that fall on it

Activity The properties of the image formed by the

plane mirror
The material:
A plane mirror - white paper sheet Pins -
ruler - protractor

The steps:
1- Place the card in front of the mirror that is fixed vertically.
2-Record your observation on the properties of the
image formed in the plane mirror
The properties of the image formed hy the plane mirror
1- The image is upright
2-The image is equal to the object.
3-The image is laterally inverted.
4 -The image is a virtual image (cannot be
received on a screen)
5 -The distance of the object to the mirror=
the distance of its image to the mirror.
6-The straight line connecting the object and
its image is perpendicular on the surface of
the mirror
G.R. The word Ambulance is written in a converted
way on the Ambulance car?
To appear in the mirror of the cars in front of ?
Ambulance written in correct way and can be read __oonsludmA

by the drivers - Ty 1

Mr- AlifazNTadrous e—ss—— 4! ———
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Second Spherical mirrors

Concave mirror
Lightray

Thd SDHerIsal MIFrOrs

It 1s a mirror that its reflecting surface is

¢ it x Principal axis

Spherical R ;

mirror

;

Convex mirror

a part of a hollow sphere

d { Principal axis (

- There are two tvpes of the spherical

MIrrors.

Eh Moal EE)EIW I

OII(IﬂVG lllll'l'()l' CONVEYIEY)

its reflecting (shinning) surface
Is a part of the inner surface of
the sphere

It called converge G.R
Because it collects the parallel

convex mirror Qaﬂ IIVEYDEY

its reflecting (shinning) surface is

a part of the outer surface of the
sphere

It called diverge G.R

Because it diverges the parallel
light rays that falls on its surface

light rays that falls on its surface

C
Hollow sphere

-
Reflecting
surface

&:@. The stainless —steel spoon Is considered as a spherical mirror?

Because it's inner surface is concave mirror N
taaclia

While it's outer surface is convex mirror
Convex Mirror

Mirrors as a part of Sphere

Concave Mirror

———

-~ e e

Hollow Sphere, i ‘\l—iollow Sphere

3 ~
\/ ~ 7z A
Ve
\
Dririeipal. osis Pecliis of Radius of Principal Axis
Curvature Curvature \
"] | v !
@
\ P P C !
‘\ Center of Pole Pole Center of I’
\ Curvature Curvature 7
\\ //
X ~ 7 ~ //
" -~ - = d -~ - 7
: - ' S
Bk Mr- AlifazNTadrous —m——— . —— EOO(%} w
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science = 3 First term

JUORRIEY Ghe GONGAYS MIrrr and YL HORYOR MirraR,
Identify the concept that benefits you when are studying how the

Image is formed by the spherical mirrors:

Doiinitiug Flgury
1-Centre o | Is the Centre of the sphere that | 5

mirror the mirror is considered as a
curvature (C part of it

Its position

the concave mIrror (in front of the reflecting

surface Contreof curvature of Centreof curvatur of
In the CONVeX MIITOI behind the reflecting surfacel| "™ e

Z'The lmle IS the p0|nt that IleS |n the MirforsasapartofSpherel
M middle of the reflective surface |«
mirror (“)3 of the mirror L )

_ - Original sphere

3-radius of | |t js the distance between the P P

axis

mirror center of mirror curvature (C)

curvature (r) : )
and any point on its surface
It is the radius of the sphere that the
mirror is a part of it (r).

4-The Is the straight line that passes by the
principal | pole of the mirror and its center of
axis (¢ curvature

5-The Any straight line that passes by the

secondary | center of curvature of the mirror and

axis any point on its surface except the
pole of the mirror

R M AlfazNTadrous  — ) Moca
L 0’1'005136959/0122‘:97gggs A I W— =< (%} prep




6-The focus ] it is the point collection of the reflected
of the light rays (in the concave mirror) Dardhel s,
concave | real in case of the concave mirror Y
mirror on front of the reflecting surface ’

Reflected rays

Parallel rays

Principal axis

convex mirror
e behind the reflecting
surface

T- focal It is the distance between the focus of

length oi the | mirror(f) and its pole(P)
mirror (f) f=12R

G.R. the spherical mirror has only one principle axis and uncountable number of
secondary axis?

-it has only one principle axis bec. It has one center of curvature and one pole,

-it has uncountable number oi secondary axis bec. Secondary axis is any straight
line passes by its center of curvature and any point on its surface except the pole

The relation between the radius, diameter and iocal lellﬁlllL/\

The radius of curvature= 2x Focal length

radius of curvature 2

Focal length = fz f

- 1 . MN = Aperture
Radius of curvature (r) = 5 diameter /——i“

_1 a Il;
Focal length = radius .
1 . Axis " enterc

Focal length = diameter \

Concave \\ curvatun

ProbLlau calculate the radius of curvature of ™
concave mirror whose focal length is 8cm

-

Focal length =8 cm
Radius of curvature (r) =2x Focal length (f) =2x8=16 cm

|_=' Mr> AlifazNTadrous m————— 44 a— (%}WSCE
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What s 0o Hmoant by
1- The focal length of spherical mirror is 10 ¢cm?

It meant that It is the distance between the focus of mirror(f) and its
pole(P) is 10 ¢cm
2- The Radius of curvature of spherical mirror is 20 cm?

It meant that It is the distance between the center of mirror curvature

(C) and any point on its surface is 20 cm
Real image Virtual image
cannot be received on screen

It formed as result of the It formed as result of the
intersection of reflected light ray{ intersection of extensions light rays
Itis always inverted t Itis always upright

Ths jm oY\ niclayelm ol

The llalll oi the The llalll oi llle Explaining figure
“Clﬂem Id reilecled ray

The incident light |1t reflects e el
ray parallel to the passing through

lll'lllClllal aXlS 0i the focus F

the mirror.

The incident lisht |1t reflects

Iay passing parallel to the
through the focus F principal axis

Concave
Mirror

The incident lisht J 1t reflects back

Iay passing on itself
through the Centre
of curvature €

Convex
Mirror Mirror

|_=' Mr> AlifazNTadrous e————— 45 — Cj} SCE
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Position of

the object
very iar

At a distance

larger than
the radius oi

curvature.

At the centre
of curvature
of the
mirror.

Between (¢)
And (D).

Between (I)
and ().

The
iormation of

the images
on a convex

-Real - inverted
-very tiny (dot)

-Real - inverted
- smaller than

the object
(diminutive) jsas

Real -inverted--
Equal the

object

Real - inverted -
larger than

object

virtual - upright
- larger than

object-
(magnified)

virtual -upright
smaller than -
the object,

mirror

Mr- AlifazNJadrous

virtual (not received
on a screen

Characteristics of the | The cases of image
images iormation

N ™ iy 46—

01005136959 / 01222978682

——

Position oi the

image
at the focus

Between the
focus and the
center of
curvature

At the center
of curvature
of the mirror

At a distance
greater

than the
radius of
curvature

Behind the
mirror

Behind the
mirror is
always

£ Gnsea




G.R. Concave mirror is used in solar ovens and solar furnaces -..........

To collect a large amount of solar energy in the focus of mirror for
cocking food or melting metals

G.R. Convex mirror is used as a side-view mirror on the
passenger's side of a car

Because it form an erect smaller image for the way
behind the car

AT VIRY Determine hali the radius of the concave mirror.
The materialss A concave mirror — a

holder for the mirror — light box with a
hole

Tho steps

1-Place the mirror on a holder in front of the light source (lit hole).

2-Move the mirror nearer and farther until an image of the hole is formed
next to it and is equal to it.

3-Measure the distance beiween the mirror and the hole, it is equal to the
radius oi curvature oi the mirror.

Yadusss The focal length of the mirror (f) =hali the radius of curvature
R)
Focal length :% radius
Usos 0 mieear
1-In pockel torch
to reflect the light of the lamp

2- in front light of cars to reflect the
light of the lamp

3~ il Shaving
to get enlarged and erect image of the face

4-in marine lishthouses in marine parts and airports
to reflect the light of the lamp to quide ships

5-in aircraits landing at airports to reflect the light of
the lamp to quide airplanes

Iy AIJGZIVIQUIoUus I
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Unit Two Lesson one

U= Bi MERCOTY, RSWOH

1. The bouncing ofi the light ray in the same medium when it meets a reflecting suriace the .

a. incident ray. b. reflected ray.

c. light reflection phenomenon. d. light refraction phenomenon.

2. If a light ray ialls on a reilecting surface by an angle equals 45°, the angle oi rei equals

a. 35°. b. 90°. c. 55°. d. 45°,

3. When a light ray falls perpendicular on a reflecting suriace, its angle oi reflection equals

a. Zero. b. 30°. c. 60°. d.90°.

4. Ii the angle between the incident light ray and the reflected light ray is 40°, its am reflection

equals ..
a.20. b, 40°. c. 80°. d. 90°.

5. A light ray is incident on the suriace of a plane mirror, as in

the figure it reflects where the angle of incidence equal . (geni 140
Suef 2020) .

a. 40 b. 50°. c.70°. d. 140°,

6. Ii a person was puiting a pen in his leit pocket, then the iormed image oi the pen on a
plane mirror will be on the .......... side as it is .......

a. left - reversed b. right- up right. c. right- reversed  d. left-virtual.
1. Which one of these figures represents the correct image ior an object placed in iront of
a plane mirror ? ....

A ' Inl \ A
" _ —— R et 1418 . AR .

8. If you stand in front of a plane mirror ai a distance oi 2 m, the distance beiween you

your image is ..........

a.lm. b.2m. c.3m. d.4m.

9. Ii the distance oi the object to the plane mirror is 10 ¢m, the distance of its image to mirror

a.5cm. b. 10 cm. c. 20 cm. d. no correct answer.

10. The image of the hody iormed behind the plane mirror is always

a. virtual - enlarged - erect. b real - diminished-inverted.

c. real - equal - reversed. d. virtual - equal - erect.

11. Ii you put a plate written on it the word (Light ) in front of a plane mirror, it appears

in the mirror as a plate written on it ..

a.Light b. won ¢ tdgil. d.no correct answer m m ‘ ﬁ
. | |

'

12. 11 a candle is put in iront of a plane mirror, which one of the image |

you see ? e

a.l b. 2 c.3 d. 4 g — 3
13. Ii the angle of incidence equals 45 , 50 the angle heiween the reflected lighi ray and
the reflecting suriace equals ..

a. 45°. b. zero. C. 9 ° d 60-°

Mr> AlifazNTad| — a— @O@ Moca
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14. Ii a light ray falls on a Smooth (plane) mirror as shown in the opposite fig. it
reilects by an angle of reilection equals..

°a.zero. Db.60°. c¢.30° d. 120 N T
15. A light ray that ialls on a plane mirror as in the figure it A

reflects, where the angle oi reflection equals..... .

(New Valley, Damietta 2017) »

a. zero b. 60°. c. 90°. d. 120°. 0

16, The reilected light ray when falling on another reflecting suriace called .......

a. the light reflection. b. the reflected light ray. .

c. the angle of incidence d. the incident light ray. ,

17. Ii you put an object in front of a plane mirror, the ratio hetween the length of the
image and the length of the ohject IS . (North Sinai Red Sea 2019)

a. more than one. _b. less than one. c. equal to one. d. no correct answer.
I8. A hody was put in front of a plane mirror at a distance 4 metre, an image is formed
behind the mirror. If the mirror moved towards the hody one metre, the distance hetween
the first image and the second image is metre.

a.l b. 2 c.3 d. 4

19. The optical piece which iorms an equal laterally inverted image of the hody is the

a. convex lens. b. concave lens.  c. spherical mirror d. plane mirror.
20. The point at the middie oi the reflecting suriace oi a spherical mirror is called

a. focus of mirror b. pole of mirror.

c. centre of curvature. d. face of curvature.

21. The straight line that passes hy the pole of the mirror and its cenire of curvature is
expressed the . (sent Suef 2015/Fayeum 2016 / Alex 2017)

a. pole of the mirror b. secondary axis of the mirror

c principal axis of the mirror. d. no correct answer.

22. The parallel rays that are incident on the plane mirror are reflected back as ...... Iays
a. diverging b. converging c. parallel d. refracted

23, The Romans use a huge optical piece to burn the sails of enemies' ships by using the
sun rays. What is the suitable optical piece to do that ? .. (Port Said 2014, 2018)

a. Convex mirror b. Concave mirror. c. Plane mirror. d. Concave lens.
24. The focal length of the mirror i the disiance hetween

a. the centre of curvature of the mirror and its pole.

b. the centre of curvature of the mirror and any point on its surface.

c the focus of the mirror and any point on its surface.

d. the focus of the mirror and its pole.

25. The focal length oi a spherical mirror equals ....... radius of curvature.

a. double b. half C. quarter  d. four times (Cairo 20171 Sohas 2020)
26. The distance from the centre oi mirror curvature and its focus equals

a. radius of curvature. b. quarter of the diameter of curvature.
c. diameter of curvature. d. half of the focal length.

217. A concave mirror oi focal length 5 cm, its diameter of curvature equals

a.5cm. b. 10 cm c. 15 cm. d.20 cm..

Mr> AlifazNTad| — a— @O@ Moca
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28. A concave mirror was cut irom hollow spherical glass ball of diameter 16 cm. its focal
length is .....

a. 8 cm. b.6 cm. c.4 cm. d.2 cm

20.A spherical mirror whose radius is 60 ¢m, its iocal length IS equal {0 (Damietta 2016/ Sohag 2019)
a. 30 cm. b. 120 cm. c. 60 cm. d. 90 cm.

30.A concave mirror has a iocal vertex (Ilength) of 10 ¢cm, the radius of curvature of its
suiriace equals (Sharkia 2017 North Sinai 2018)

a.5cm. b.10 cm. c. 20 cm. d.40 cm.

31. A concave mirror with a focal length of 20 cm, and the ohject is placed at a distance of
50 ¢cm irom the mirror, the image is formed at a distance.........

a. more than 40 cm. ... b. more than 20 cm, and less than 40 cm.

C. equals 20 cm. d. equals 60 cm.

32. A concave mirror focal length 10 m. to form a virtual image ior a hody, the hody should
be placed at ........ from the mirror

a. 10 b.15cm c.20 cm d.5cm

33. A concave mirror of Real length 10 ¢cm, fo form an equal image to a hody, the hody
should he placed at from the mirror at ......... from the mirror

a. 5cm b.10 cm c.15cm d. 20 cm

34. A concave mi mirror has a iocal length oi 8 cm, an object is placed in iront oi this
mirror iorming an image at a distance 20 ¢cm irom the mirror, this means that the ohject is
placed at ........ from the mirror

a. 8m. b. less than 8 cm

c.20 cm d more than 8 cm and less than 16 cm.

3. Ii a light ray ialls on a spherical mirror as shown in the
figure, so it reflects by an angle equals. /\

a. zero b.45° c.90 °

36. In the opposite figure

Radius of mirror curvature =...... cm \ \ \
a.3 b.6 c.9 d. 12

317. In the opposite figure, an object is put in front ,
0i a concave mirror, a virtual upright mage ohject g
magniiied image is formed. What is the iocal object \

length of the mirror ?

a. 2 b.3 c.4 d. 6 v Tf'?’j—]‘“»*"”"
38. Light rays coming from the Sun are

a. convergent b. parallel.. c. divergent. d. reflected.

39 The incident light ray at a point on the suriace of a concave mirror reflects, where
the angle of incidence.........

a. equals the angle of reflection b. is more than the angle of reflection.
c. double the angle of refraction d. is smaller than the angle of refraction.
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40. Which of these figures represents the correct path of the reflected rays from I concave
mirror?

ot 1PV I
SClEngce 51

a. i d.

41. i a light ray ialls parallel to the principal axis oi a concave mirror it reflects....

a. passing by the spherical centre of the mirror b. passing by the focus.

c ,on itself d. passing by the optical centre.

42. 1i the light ray falls passing through the iocus oi the concave mirror, it will .......

a. reflect parallel to the principal axis b. reflect on itself.

c. reflect through the centre of curvature d. there is no correct answer.
43. When the object is very iar irom a concave mirror. ...... image is formed.

a. very tiny b. magnified c.real d.(a)and (e) are correct

44. Ii a body 15 put at a distance less than the iocal length of a concave mirror, the iormed
image will be

a. real, inverted and diminished. B. real, inverted and same size as the object
c. real, inverted and magnified. d. virtual, upright and magnified.

45. When the object is placed ai the centre of curvature oi a concave mirror the formed
image is real, inverted and. .............

a. diminished b. equal c. magnified.  d. very tiny

46. A body is placed in front of a concave mirror ai a certain distance from its pole, no
image is formed on the screen, that is because the body is......

a. placed at infinite distance in front of the mirror.

b. placed at a distance less than focal length of the mirror.

c. placed at a distance more than the double of the focal length of the mirror.
d placed at a distance equals the double of focal length.

47. i the focal length of a concave mirror equals 10 cm, to obtain a virtual image, the
hody is placed at a distance from the mirror pole that equals....... .

a.10 cm b. 15 cm. c. 20 cm. d.5 cm.

48. A concave mirror whose radius oi curvature is 50 ¢, an object is placed at a distance
that equals........ to form a virtual, erect and magnified image ior the ohject.

a.12cm b.35 cm. c.25cm d.50 cm.

49. An object was put at 10 ¢cm irom a concave mirror, a real, inverted and equal image
was iormed, if the object moved 3 cm towards the mirror, so the formed image will be ...

a. real, inverted and diminished. b. real, inverted and enlarged

c. virtual and diminished. d. virtual and enlarged..

50. When the object is at the centre of curvature of a concave mirror, the image is ....

a, real, inverted and diminished b. real, inverted, and equal to the object.,
c. virtual, inverted, and enlarged. d. real, upright and equal. (Alex 2018)
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51. The spherical mirrors are used in ..

a medical glasses. b. telescopes.

c. marine lighthouses d. computers.

52. The optical piece which iorms a virtual, erect and diminished image is ...(Dakahlia 2015_
a. convex lens b. plane mirror. c. convex mirror  d. concave mirror.
53. From the properties oi the image formed by a convex mirror is ...) (Ismailia 2019)

a. virtual. b. real. C. upright. d.(a) and (c). ......

54. When an object is placed to face a convex mirror, the iormed image (Dukahlia 2019)

a. lies behind the mirror. b. is real.

C. is erect. d. (a) and (c).

55. A hody of length 4 cm is placed at a distance oi 8 cm irom a convex mirror, so the
length oi the formed image hecomes . (Cairo 2018 Luxor 2019)

a. 16 cm. b. 8 cm. c.4cm. d. Iess than 4 cm.

The position of the object related to the The properties oi the formed image
concave mirror

1. The double of the focal length | a. Virtual, erect and magnified

2. Very far b. Real, inverted and larger than the object

3. Larger than the double of the c. Virtual, erect and equal to the object
focal length

4. Between the centre of curvature | d. Real and very tiny
and the focus

5. Less than the focal length e. Real, inverted and equal to the object

f. Real, inverted and smaller than the object

pe 06 Whderined Woed
1. The bouncing of the light ray in the same medium when it meets a reflecting
surface is expressed by the light refraction phenomenon.
2. Light rays is passing when falling on reflected surface.
3 The incident ray is the light ray that bounces from the reflecting surface.
4 1f the angle between the incident light ray and the reflected light ray on a plane
mirror equals 140° so the incident angle equals 40°.
5. If the angle between the reflected light ray and the reflecting surface equals 40,
he angle of incidence = 40°
6. A light ray that falls on a plane mirror as in the figure, it reflects
where the angle of reflection equals 90°
7. When the light ray falls by an angle of 30° on the reflecting surface,
so the reflected will be perpendicular on the reflecting surface.
8. The distance between the object and a plane mirror is more than the distance
between the plane mirror and the image. (Cairo 2015-Port Said 2019)
9. The image which is formed by the plane mirror is real and inverted.
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10. The word ambulance is written on ambulance cars minimized. (Beni Suef 2019)
11. When the angle between the incident light ray and the reflecting surface is 30°,
the angle of reflection is 30°,

12. The image of the object that is formed by the convex mirror is always virtual,
erect ad equal to the object. (Kalyoubia 20 (Damietta, Luxor 2017/

13. If a person stands at 2 m from a plane mirror, so the distance between the
person and his image is 6 m.

14. The focus is the point that is in the middle of the reflecting surface of.

15. The focal length of the spherical mirror is the distance between the focus and
the centre of mirror curvature.

16. If the radius of curvature of a concave mirror equals 20 cm, its focal length will
be 30 cm. Cairo 2019)

17. The secondary axis of the spherical mirror is the straight line that passes by the
pole of the mirror and its centre of curvature.

18. The image of the object that is formed by the converging mirror is always,
upright and laterally inverted.

19. The concave mirror is called diverging mirror.

20. In the spherical mirrors the radius of curvature of the mirror= the focal length_x%
21. A spherical mirror whose diameter is 40 cm, so its focal length equals 40 cm.
22. A spherical mirror whose diameter is 12 cm, its focus lies at a distance 6 cm
from the pole.

23. A concave mirror of a focal length 10 cm, so its radius of curvature= 5 cm.

24. Virtual image can be received on a screen.

25. The real image is the image that cannot be received on a screen.

26. The light ray which is incident parallel to the principal axis of a concave
mirror, reflect passing by the centre of curvature of its face. Men 20 12

27. The incident light ray of the concave mirror that passes through the focus,
reflects of itself

28.The light ray that falls on a mirror passing with its centre of curvature, reflects
passing through the focus.

29. If you put a lighted body at a distance of 17 cm from a concave mirror, its focal
length equals 20 cm, so the image is formed in front of the mirror.

30. If an object is put in front of a concave mirror at the focus, the formed image is
real. inverted and equal to the object.

31. When putting a body on a distance of 16 cm from a concave mirror its focal
length is 12 cm, then the image formed will be virtual upright and magnified
image.

32. When an object is put between the focus and the centre of curvature of a
concave mirror, the formed image is virtual, upright and equal to the object. (
33. When an object is put at a distance greater than the radius of curvature of a
concave mirror, the formed image is real, inverted and enlarged.

s¢cience 53
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34. When an object is placed at the centre of curvature of a concave mirror, its

SCience 54

formed image is real, inverted and enlarged.

35. When the object is at the centre of curvature a concave mirror, the image is
real, inverted and enlarged. (Dakahlia 2017,2019 New Valley 2016)

36. The image of the object that is formed by converging mirror is virtual, erect
and equal to the object. (Red Sea 2018)

1. » The change in the direction of light ray in the same medium, when it falls on a
reflecting surface.

2. Angle of incidence = Angle of reflection. (Assiut 2018 /Sohag 2020

3. The incident light ray, the reflected light ray and the normal to the surface of
reflection at the point of incidence, all lie in one plane perpendicular to the
reflecting surface. (New Valley 2018/ Port Said 2019)

4. The light ray that falls on the reflecting surface.

5. The light ray that bounces from the reflecting surface.

6. The angle between the incident light ray and the line perpendicular on the
reflecting surface. (South Sinai 2011/Cairo 2019)

7. The angle between the reflected light ray and the line perpendicular on the
reflecting surface from the point of incidence. (Giza, Aswan 2018)

8. A mirror which gives laterally inverted and equal size image for an object. (Cairo
2015/ Fayoum 2016)

9. A mirror which is a part of a hollow sphere. (Suez 2019)

10. A mirror whose reflecting surface is the inner surface of a sphere and
converges the light rays. (Alex. 2017/ Sharkia 2019)

11. A mirror whose reflecting surface is the outer surface of a sphere and diverges
the (kalyoubia 20106/ Behira 2019

12. A mirror always forms a diminished image for the object. (Giza 2019/ Sharkia 2020
13. *A point that is in the middle of the reflecting surface of the spherical mirror.
rays

14. » The distance between the pole of the mirror and its centre of curvature.

15. The straight line that passes by the pole of a spherical mirror and its centre of
curvature (Kafr EI-Sheikh 2019/ Menofia 2020 (Gharbia 2016)

16. The centre of the sphere that the mirror is considered as a part of it.

17. The straight line that passes by the centre of curvature of the mirror and any
point on its surface except the pole of the mirror. (Matrouh 2018/Red Sea 2020

18. The point of collection of the parallel rays after being reflected from the mirror.
19. The distance between the pole of the mirror and its focus.

20. Light rays produced by a distant (far) object.

21. The scientist who used the way of concentrating the Sun rays to destroy the
Roman fleet in 212 B.C. (New Valley, Menia 2019

22. The image that can be received on the screen. (New Valley 2018)

23. » The image that cannot be received on the screen. (Dakahlia, Menofia 2020)
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24. A mirror used to get virtual, upright and magnified image for the object.

25. The spherical mirror which forms virtual, upright and small image for the
object, wherever its position in front of the mirror.

26. A light piece of reflecting surface forms a real, inverted and enlarged image.

NG opy| 19 19010Wing }99reS,
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1. *When you look at a mirror, you see your face image. (Suez 2019)
e The human being noticed that when he looked at the still water surface, he

could see the image of his face in the water. (Sharkia 2020)

2. The perpendicular incident light ray on a plane mirror reflects on itself.
(Sohag, Red Sea 2019)

3. The angle of reflection of a light ray falls perpendicular on a plane mirror
equals zero. (Dakahlia 2019)
4. The image formed by a plane mirror is virtual.
5. The image formed by a plane mirror can't be received on a screen. (Menia 2020)
6. The word AMBULANCE is written in a laterally inverted (reversed) way on the
ambulance car. (Fayoum 2018/ Qena 2019)
7. * When you look at a plane mirror, you find that you hold the pen by the left
hand which is inverse the real position.

* Most of people can't write in a correct way, while they are seeing their writings
through a plane mirror.
8. The spoon made of silver is a spherical mirror. (Port Said 2016)
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9. The concave mirror is called converging mirror, while the convex mirror is
called diverging mirror.

10. The spherical mirror has only one principal axis and uncountable number of
secondary axes.

11. Concave mirror is used to generate high heat energy. (Behira 2016) (Dakahlia 2020)
12.The focal length of a concave mirror can be determined by knowing its radius
of Curvature. (Cairo 2018, 2020)

13.The incident light ray on a concave mirror passing through the centre of
curvature reflects on itself. (Luxor 2014)

14. No image is formed for an object, if it placed at the focus of a concave mirror
explain with drawing).

15. The focus is virtual by the convex mirror.

16. The image formed by a convex mirror is always virtual. (Beni Suef 2014/ Alex.
2018)

17. The image formed by the convex mirror cannot be received on a screen, .

18. A convex mirror is put at the left side of the driver of the car

19. The real image can be received on a screen, while virtual image cannot,

2.What is mean ass ¥

1. Light reflection phenomenon. (assiut 2019/ Cairo 2020)
2. The angle of incidence on a reflecting surface is 60°.
3. The angle of reflection of a light ray on a mirror is 30°. (Alex. 2017Qena 2020)

4. The angle of incidence of a light ray on a plane mirror = zero. (pakanlia 2017/ Luxor
2018)

5. The image formed by a plane mirror is virtual. (1smailia 2012)

6. The radius of curvature of a convex mirror is 8 cm. (Red Sea 2015/ Alex 2019)

7. The focal length of a concave mirror = 10 cm. Sharkia 2018 Port Said 2019)

8. The distance between the principal focus of a spherical mirror and its pole is 20
CM. (Giza 2018 / Gharbia 2020) -

o What haDDons Whohe. ¥

1. The angle of incidence of a light ray increases from 20° to 50°
2. A light ray falls perpendicular to a plane mirror. (Luxor 2016)
3. A light ray is incident by an angle 35° on a plane mirror.

4. A light ray that falls on a plane mirror as in the opposite figure.
(Sohag 2018) (South Sinai 2016)

5. The body becomes closer to the mirror (concerning : the distance between the
image and the plane mirror]. (Kalyoubia 2019)
6. A light ray is incident on a concave mirror passing through its focus. (Luxor 2015)

7. Incidence of a light ray parallel to the principal axis of a concave mirror.
(Cairo 2019 Beni Suef 2020)

8. The incident light ray passes through the centre of curvature of the concave
Mirror. (Menia, Sohag 220)

9. A body is placed at the double focal length of the concave mirror(Sohag, New Valley
2016)
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10. » An object is placed between the focus and the pole of a concave mirror.

11. Placing an object between the focus and the centre of curvature of a concave
mirror. (Beni Suef 2015)

12. A body is placed in front of a convex mirror.

13. A plane mirror is put on the left side of the driver of the car instead of a convex
mirror. (North Sinai 20N Kafr Sheikh 2019) (Mina Red Sea 2020)

@Q @?@@D@@@ .

1. Sun ray is incident on a concave mirror the image that is formed was real, very small
at a distance 2 ¢cm from the reflecting surface of the mirror. The same mirror used w
obtain real, inverted and magnified image for another object, draw the path of ray
in the second case then calculate the distance between the object and the mirror.

2. If the angle hetween the incident ray and the reilected ray is 140°, iind the angle of
incidence and the angle of reflection.

What is the relation between them ? (Aswan 2015 Sohag 2016. 2017)

3. Ii the angle beiween the incident light ray and the reflected light ray on a plane
mirror equals 120°, Answer the iollowing questions :

a. Calculate the angle of incidence. (Kafr EI-Sheikh 2015 I Cairo 2017)

b. Calculate the angle between the incident ray and the reflecting surface.

4. Ii a person stands at 3 m from a plane mirror. Answer the iollowing questions:

a. What is the distance between the person and his image ? Assiut 2017/ North Sinai 2018)
b. Write four properties of this image. (Dakahlia 2018)

5. A person stands in front of a plane mirror at a distance oi 10 metres.

What is the distance he must move, so that the distance hetween him and his image can
hecome 6 metres ?

6. Find the focal length oi a concave mirror that its diameter is 20 cm.

i S § ) G P |
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1. Study the following Hgures and answar Yhe

1. (a) The value of angle of reflection is ......

( b) Define : the angle of incidence .

2. In the opposite figure : (assiut 2019)

An incident light ray falls on the plane mirror,
calculate the value of the reflected angle ? /

following Guastions . / \I

3. In the opposite figure :

(a) Mention the number that represents the angle of reflection
(b ) What is the relation between the two angles ?( Giza 2016 )
6. The opposite figure shows two plane mirrors (A) and (B)

Af a light ray falls on the mirror (A) and reflects in the

mirror (B) as in the figure. Calculate each of the following

(a) The angle of incidence of the light ray on a mirror (A).

(b) The angle of reflection of the light ray from the mirror (B)
(c)The angle between the two mirrors.

Mr- AlifazNTadrous me———— 57 — @m%}mﬁca s

01005136959 / 01222978682




m l_ @Ins S

Lons It is a transparent medium that : Conomcond e e
refracts the light and is defined with two o -

e
spherical surfaces %ﬁ = J
and is usually made of glass or plastic — ’S\I
(converging lens) (dciegn?gai\;% Femss)
1 len

1- In medical eyeglasses
for reading or walking

2- In telescopes to form enlarged and near
Imaaes for the celestial bodies

3~ IN MICroSCopes o form magnified images for
the tiny bodles that cannot be seen by naked eye

4- In binoculars......-.. to see the far object

5~ In magnifier 1ens iz see the minute parts
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Tho dynes of longess
0IIVGX lens (conversing) 0llCﬂV0 lens (diverging)

It is a tran

sparent optical piece |It is a transparent optical

which is thi

ick at the centre and |piece which is thin at its

less thickness at the tips. centre and thicker at the tips.

it is called converging lens G.R.? ? |t is called diverging lens G.R.??

Bec. it_Collect the light rays Bec. diverge the light rays

falling on it

1-The centre ¢
curvature of
the lens face

©):

2-The optica
centre of the
lens (p)

falling on it

Is the centre of the
sphere where this

face is a part of
it.(C1, C2)
The lens has two

center

Is a point inside the
lens lies on the
principal axis in
the mid distance
between its faces.
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3 ~The radius | It is half the diameter

of curvature of of

the iace oi the)| the sphere where this
face is a part of

4-The Is the line between
mi_ncinal the two centres of
axiy the lens passing by

the optical centre of

the lens
The lens has only
one principal axis

5-The it is the point
focus ol collection of the

the lens (F) || X
(principle (in the convex

lens)or their
locus extension in

(concave lens)

6- focal It is the distance

length of [ between the

the lens (F) | principle iocus of
lens and the
optical center of
the lens
f=12R

60

First fterm

The principal axis

real in case of the convex lens
on front of the reflecting surface

behind the reflecting surface

Excanpli:

P=5 'd.i‘op,ters

Principle axis

N

Pasitive

405 Convex

[

Optical centre

Negafive

CDr'i!;aVa leni"'"i K._a-' Erample:

Focal length(f)

o T~
rincipal focus
p P \h\
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Airst Tho GOoRnveR Jens

L\oiiwidy The focus and focal length of the convex lens (converging):

Walterals: A convex lens - screen - lens holder - distance source of

light (can use the sun ray)

The $%epsg 1-Place the lens on a holder where the distance

light source is facing one its faces.

2 -place a horizontal screen on the other side of the lens and move it

closer and farther from the lens until you get the lit point which is the
(focus of the lens

3-Measure the distance between this point and the optical centre of

the lens Whlch is the iocal length (i) of lhe convex lens

The lncmem lishtray | pass |n3|de the lens

passing through the and passes without
0““(:3] centre ﬂi the refrac“on
lens continues

The incident light ray { exits the lens

parallel to the passing through the
lll‘illCillal aXiS, of the focu S

lens

The incident light ray | exits the lens
passing through the parallel to the

focus, principal axis

Mr= AlifazNTadrous
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Position of

the body the image

very far -Rea -inverted at the focus
-very tiny
(dot)

More than 1-Real Between the

twice the 2_Inverted focus and

jocal length 2.Smaller 1 —% UE twice the foca
-omaller than , Iength

the object

Attwice the | 1-Real At twice the
focal length 2_Inverted focal length

3- equal to the
object

Between the | 1-Real P At a distance

:MEIIS and o-Inverted large than
wice —_——
efocal | 3-€nlarge

lensth nd

(Real, inverted
and magnified)

No image is
formed

At a distance }1-Virtual 2-

smaller than - in front of
the focal upright : the lens at th

length 3- enlarge o <o | object side

Mr- AlifazNJadrous

01005136959 / 01222978682




The image 1-virtual | In the same

ijormed by the side of the
CONTIVE 2- erect object
lens: 3- smaller.

G.R. The concave lens is also known in this case as the diverging lens?
Because it diverges the rays after they pass through it.

Tho vision

The use oi lenses to treat the vision defects iy
The most important of the vision deiecis:

Short-sightedness — long-sightedness.

The vision occur G
The light rays reflected from the body g
to fall on the eye, then refract when
pass through cornea then the eye Figure
convex (lens)
The refracted rays fall on the retina forming (real,
inverted and diminished image)

Hails VISlon dofesis VoLUrY
Because the eye cornea is not always convex, or the eye is

not always spherical.
The normal person can see clearly
The far objects at distance up to 6m
The near objects at distance = not 1ess than 25 ¢m

It has alarge focal length It has asmall focal length
The reason The reason
As the CONVEXILY of its lens face is . As the CONVEXitY of its lens face is
small so. the focus is farther o the large se the focus isnearer to the
optical centre nntical centre
(D) Thin lens (B) Thick lens
A enew ——— A
. T S o | __
Mr> AlifazNTadrous m——— 63 a— (%’}mpge’ﬂ;ﬂ
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Shoptesighiedness Long = Sishtedness

It is a vision defect through | It is a vision defect through
which near objects can be which far objects can be seen
seen clearly but far objects | clearly but near objects seems
seems distorted o s<a distorted

causes causes

1- Increase the diameter of eyeball | 1- Decrease the diameter of eyeball this
this causes the retina to be far causes the retina to be close to the eye
from the eye lens lens

2- Increase the convexity of the eye | 2- Decrease the convexity oi the eye lens
lens suriace this causes a shorter || SUrface this causes a longer focal

focal Iength for eye lens length for eye lens

Correction By using a concave lens | Correction By using a convex lens .R.
G.R. Because it diverge rays To collect the rays coming from the
coming from the far object so the] near objects so the image formed on
image formed on the retina the retina

Near-sighted Far-sighted

Light focuses Light focuses
in front of retina behind of retina

[ 1
u

Corrected with Corrected with
concave lens convex lens

T
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coniact lenses:
1-1t is very thin lenses made of plastic,
and can stick to the eye cornea by the
eye fluid
2-1t Is used instead of the glasses.

150 T5600e) and
S0elaty
(ataract
Cataract is one of the most dangerous
diseases that infect the eye
The effect Cataract diseases causes difficulty
of vision as a result of darkness of the eye
lens
The reason of Cataract diseases
1- Old age
2- illness
3- Side effects of drugs
4-genetic readiness.
The Treatment of Cataract
Is done through surgery to exchange the eye lens with a plastic
lens transplanted permanently in the eye. In this way, the person
can see again and clearly.

Land area measurement
Land surveyors and
topographical scientists use a
mirror provided with later ray to
determine heights and distances
and to make very accurate
measurements to calculate the
time that a light beam bounced
from a distant point and returns
to Its source.
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Position oi the 0i the cnaraclensncs 0f The cases of lmage formation | cases of |mage jormation
'“’ elma es 0i mlrror

yery far —Real - inverted -
very tiny (dot)
— at the focus

At a distance | —Real - inverted -

larger than small than the object

the radius of | Between the focus and
curvature. | the center of curvature

At the cenire | Real - inverted —
of curvature Equal the object
of the mirror. I At the center of
Or lens curvature of the
mirror.

Between ¢ Real - inverted —
And (i). larger than object
At a distance
greater

than the radius of
curvature

Between () | virtual - upright — .
and (p). larger than object O :

(magnified)
Behind the mirror

The formation [ The images of the

of the images object in front of a
ON a convex CONVeX MIrror is
mirror always

Or concave lens | Virtual - upright —
smaller than the

object,(not received
on a screen
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Unit tWo Losson twe
= Bhoogy 410 H0rMGE ANSWER

1. Lenses used in the...........

a.cameras. b .medical glasses.  c. binoculars d. all the previous things..
2. Concave lens is called........... lens.
a. diverging b. converging c. collecting  d. no correct answer

3. The convex lens..

a. is thin at the centre and more thickness at the tips.

b. is thick at the tips and less thickness at the centre.

c. is collects the light rays falling on it d is diverges the light rays falling on it.
4. The straight line that joins beiween the two centers of curvaiure of the lens and passes
through its optical centre is called. ............

a the focal length. b. the principal axis.

c. the secondary axis. d. the radius of curvature.

5. To determine the focal length oi a lens, the mathematical relationship. ....... can be used.
a. = b.f=rx2 ¢ f==  d f=r |

6. From the opposite figure, the radius of curvature is . ‘

a.5cm. b. 10 cm. I

c.15cm. d. 20 cm.

1. I the focal length of a concave lens is 6 ¢cm, the radius of curvature equals......

a.3cm b.6cm c.9cm d. 12 cm.

8. A convex lens, the distance hetween its focus and its optical centre is 10 cm, S0 the double of
the focal length is

a.10cm b.20 cm c. 30 cm. d. 40 cm.. (Sohag 2018)

9. Ii the radius oi curvature oi a lens is 40 cm, its focal length equals..

a.bm. b. 10 cm. c. 20 cm. d. 50c m.

10. Ii the distance hetween the two centers oi curvature oi the lens is 20 ¢cm. this means that the

focal length IS ( Kalyoubia 2018 Beni S 2010)

a.5cm b. 10 cm. c.15cm d. 20 cm

11. The distance is ........... the focal length of the | A

lens 0 oo TR "
a. PQ b.PS : T &
c. QR d. QS Object \ma\ie”
12. The convex lens which has great thickness irom the iollowing its iocal length is ..... in
adcm b.6cm c. 8cm d. 10 cm

13. Ii a light ray ialls passing through the optical centre of the convex lens it leave the leas
a. passing through the focus b. parallel to the principal axis

c. without refraction d. no correct answer

14. Ii a light ray ialls on a convex lens and passing through its focus it....... )

a. passes in a straight line without deviation  b. refracts parallel to the principal axis
c. passes from the optical centre in a straight line  d. no correct answer
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15.A convex lens with a focal length of 20 ¢m, and al object was placed 40 ¢m from the lens, the

— 1PV I
SCIlENnCSE 68

image oi the object is iormed at .........

a. 40 cm. b. 20 cm c.10cm d. 5cm

16. A convex lens its focal length of 20 cm, put a body at a distance more than the double of in
focal length, the formed image is real, inverted and small at a distance ...... (B [}

a.b. b. 8 c.10 d. no correct answer

17. Which of these figures represents the correct image iormed by a convex lens? .....

U ] e = = SN— N1
=i e | o 2 e | s

age
Object tmag Object Image

b.

SE— b\ e N SE—_ | \ ‘o
18. The optical piece that forms an equal, laterally inverted image of the body is the.
a. spherical mirror. b. plane mirror.
Cc. convex lens. d. concave lens. (Kalyoubia, Aswan 2018)
19. The optical piece which forms virtual, upright and diminished image of the body is
a. convex mirror, b. plane mirror.  c. convex lens.  d. concave mirror.
20. When the object Is at the centre of curvature oi the lens (C), the image is formed at a
distance .............. the radius of curvature. (Behira 2017)
a. equals to b. greater than c. smaller than  d. no correct answer

21. An object When a placed at a distance less than the iocal length oi the convex lens, the
porosities of the image iormed are ......

a. real invented and enlarged b. a. real invented and smaller

c. virtual, upright and enlarged. d. no correct answer

22.An object is placed at the focus of a convex lens, the image will be iormed |

a.. between the focus and the centre of curvature.

b. at the centre of curvature.

c. not formed. d. no correct answer

23. Ii an object is put ai a distance greater than the double of iocal length image is iormed

a. between the focus and the centre of curvature b. at the double of focal length
c. at infinity d. in front of the lens in the same side.
24.11 an object is placed at a distance more than the twice oi the iocal length irom convex lens
its focal length 5 ¢cm and the image which formed is an inverted, real and Smaller at a distance
............ cm.,.

a. 3 b. 5. c. 8. d. 10

25. On putting a torch in front of a convex lens at a distance equals its iocal length. the
light rays emerged from the lens are ....

a. parallel b. diverged. C. converged. d. no correct answer.
26. A convex lens has a iocal length of 50 ¢cm an ohject is placed at a distance oi 80 ¢cm irom the

lens, the image oi the object is formed at a distance oi ........
a. greater than 100 cm. b. equals 100 cm.
c. equals 50 cm. . d. N0 correct answer. (Menofia 2016Kafr El Sheikh 2019)
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27. A lens is placed in the passage of Sun rays, a very small image ior the Sun is formed at a
distance 20 ¢cm from the optical cenire of the lens, ii this lens is used to iorm a real. inverted
and enlarged image for another body. What is the distance between the body and the optical
centre of the lens ? .

b. 20 cm. c. 30 cm. d. 40 cm. a. 10 cm.
28, Which of the following figures represents the correct path of rays through the convex lens ?
(Beni Suef 2017)

s¢cience 69

d. y o d.
29. An object is placed at 80‘ cm from a convex lens oi focal length 20 cm. The image of the
object is formed at a distance........... Cin irom the 1ens. (Qena 2018)
a.30 b. 50 c. 100 d. 133
30. A hody oi length 4 cm is placed at a distance of 8 cm irom a convex mirror so the length of
the iormed image becomes ..........
alé6cm b. 8 cm c.4cm d. less than 4cm
31. The virtual image is always iormed hy the
a. a plane mirror. b. convex mirror .
c. concave lens d. all the previous answer
32. The virtual-upright magniiied image formed in case oi ..........
a. concave lens. b. convex mirror
c. plane mirror. d. concave mirror and concave lens
33. The ratio between the hody length and its image iormed by a concave lens ...... one
a. more than b. less than c. equal to d. no correct answer
34. The image formed by using a concave lens is...... (Cairo 2019
a. real, inverted and enlarged. . b. virtual, upright and diminished.
c. virtual, upright and diminished d. virtual, upright and enlarged
35. The image iormed by ......... is always virtual, erect and small.
a. convex lens b. concave mirror
c. plane mirror d. convex mirror and concave lens
36. The person with normal vision sees the object clearly at a distance not less than
a.25cm. b. 20 cm. c.15cm. d. 10 cm. (South Sinai 2010/ Sharkia 2019)
317. Vision defects occur because........
a. the eye lens is not always convex. b. the eyeball is always spherical.
c. the eye ball is not always spherical d. (a) and (c). .
38. Short-sightedness person is the person who
a. sees the far only objects clearly. b. sees the far and near objects unclearly
C. sees the near objects only clearly d. can't see neither far nor near objects.
39. In shori-sightedness....
a. the images of the near objects is formed behind the retina b. the eyeball diameter is larg
c. the eyeball diameter is small d. no correct answer.
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40.A.......c0un.s is used to correct the short-sigshtedness.

a. convex lens b. convex mirror c¢. concave mirror d. no correct answer
41.A.......... is used to correct the long-sighiedness.

a. convex mirror b. concave lens c¢. concave mirror  d. no correct answer
42. A short-sighted person sees the far obhjects distorted as their images iormed ...

a. on the retina. c. in front of the retina.

b. behind the retina. d. in front of the lens

43.The long sighiedness leads 1o the collection oi rays........ the retina

a.on b. behind c. in front of d. below

44 The person who sufiers irom long-sightedness is treated by using ..........

a. aconcave mirror b.aconcave lens c. aconvex lens C. a convex mirror
45.The short-sighied person needs a medical eye glasses with ........ lens.

a. a convex b. concave c. plane d. convex and concave

46. A doctor advised a person who has a sight deiect to use glasses with convex lenses , it
means that this person suffers from..............

a. decrease in the convexity of the eye lens surface.

b. an increase in the convexity of the eye lens surface.

c. an increase in the eyeball diameter.

d. disability of seeing far objects clearly.

. ¥ o lenses are used instead of glasses.

a. Concave b. Convex  c. Contact d. Converging
48. Contact lenses can stick to the eye ........ hy the eye fluid.

a. retina b. cornea c. lens d. no correct answer

49. From the causes oi cataract is
a. genetic readiness. c. effect of drugs. b. old age. d. all the previous answers.

2, Borrost the nderined wordss

1. The lens is a transparent medium that reflects the light and is defined with two
spherical surfaces. Port Sad 2019

2. The concave mirror is a transparent medium that refracts the light and is
limited with two spherical surfaces.

3. The types of lenses are concave and plane.

4. The concave lens is converging lens.

5. The concave lens collects the rays fall on it.

6. The concave lens converges the light rays that falling on its surface.

7. Each lens has one centre of curvature.

8. The straight line joining between the two centers of the lens curvature and
passes through its optical centre is called radius of curvature.

9. The focus is a point inside the lens in the mid distance between its faces, the
principal axis passing through it.

10. The incident ray that passes through the optical centre of the lens passes
without reflection.
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11. The incident light ray parallel to the principal axis, exits from the convex lens
passing through the optical centre of the lens.

12. The properties of the formed images by the convex lens depend on the length of
the object from the lens.

13. When you put an object at a distance 100 cm away from a convex lens whose
focal length is 50 cm. It forms an image at a distance 10 cm away from it.

14. The object that is placed at the twice of the focal length of a convex lens
doesn't an image of it.

15. The focal length of the thin convex lens is equal to the focal length of the thick
convex lens.

16. The formed image of an object that is put at the centre of curvature for a
convex lens virtual enlarged.

17. A convex lens of focal length 15 cm, an object was placed at 40 cm from the
lens, the formed image is real and equal to the size of the object.

18. The optical piece which forms an equal, inverted image of the body is concave
lens

19. The image formed by the concave lens is always real, inverted and small
(diminished) image.

20. The clear vision for a normal vision person remains, if the object comes closer
at a distance not less than 60 cm.

21. Long-sightedness person can see the near objects clearly, but close objects are
not seen clearly.

22. A concave lens is used to treat long-sightedness.

23. The long-sightedness is due to the formation of the image_in front of the retina.
24. The long-sightedness is corrected by using a concave mirror.

25. The short-sightedness is treated by using a convex lens.

s¢cience 7

26. The contact lenses can stick to the eye iris and can be removed easily.
27. Short S|qhtedness IS a dlsease of the eye Iens SO it becomes dark

1. *A transparent medium refracts the light,

* A transparent medium that refracts the light and is defined with two spherical
surfaces and is usually made of glass or transparent plastic.
2. The transparent optical piece which is thick at the tips and thin at the middle
and diverges the light rays falling on it.
3. The optical piece that is thick at the centre and less thickness at the tips.
4. The point inside the lens on the principal axis in the mid distance between its
faces.
5. Half the diameter of the sphere, where the face of the lens is a part of it.
6. The line joins the centre of curvature of the lens and its optical centre.
7. The straight line joining between the two centers of curvature of the lens and
passing through the optical centre
8. The midpoint inside the lens, through which light rays pass without refraction.
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9. Any line passes by the optical centre of the lens except the principal axis

10. The point of collection of the refracted light rays which is produced when the
light rays tall parallel to the principal axis of a lens.

11. The distance between the focus and the optical centre.

12. The image which is formed due to the collection of the refracted rays and can
be received on a screen.

13. The point of collection of the extensions of refracted rays by a concave lens

14. The lens used to form a virtual, upright and always diminished image for the
15. * Seeing the near objects clearly and seeing the far objects distorted. (Port Said 2016
* A vision defect is due to the formation of the image in front of the retina of the eye
16. An optical piece that is used to treat a vision defect which causes the formation
of image in front of the retina. (Kalyoubia 2000)

17. » A vision defect in the eye due to the decrease in the convexity of the eye lens
surface (Sharkia 2018/ Red Sea 2019) (Menia 2020 )

*A vision defect results due to the formation of the image behind the retina of the
eye.

* A vision defect results due to the decrease of the eyeball diameter.

18. The lens that corrects the short-sightedness.

19. The lens that corrects the long-sightedness.

20. A kind of lenses that is very thin and made of plastic and used instead of glasses
and can stick to the eye cornea by the eye fluid. (Menia 2018/ Behira 2019

21. The material from which the contact lenses are made,

22. A disease infects the eye lens, so it becomes dark (opaque). (afr El Sheikh,

4 Bomplats the following W9gurass

(1) 2)
(3)

(4)

Js QIV6 30a90ns §0F

1. The convex leas is called converging lens , while the concave lens is called
diverging lens (New Valley2020)

2. The focal length of the thick convex lens is less than that of the thin convex lens
3. The lens has two centers of curvature ,

4. » The collective lens has two foci , but the collective mirror has one focus

e The lens has two foci , while the spherical mirror has one focus . Dakahlia 2019
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5. The object that is placed at the focus of a convex lens has not an image,
6. A piece of paper can be burned by a convex lens.
7. The image formed by the concave lens cannot be received on the screen.
e It is impossible to obtain a real image by using a concave lens .
8. Concave lens has a virtual focus .
9. Vision defects occur .
10. Short - sightedness person sees the far objects distorted .
11. Some persons have short - sightedness . ( Cairo Matrouh 2019)
12. In short - sightedness , the retina is far from the eye lens .
13. Concave lens is used to correct short - sightedness person .
14. Occurrence of long - sightedness of the person .
15. Long - sightedness person cannot see the close objects clearly
16. The retina is close to the eye lens in the long - sightedness person .
17. The image of the near objects are formed behind the eye retina in the long -
sightedness,
18. The long - sightedness is corrected by using a convex lens .
19. The infection of the eye with the cataract .
o What s moal asa 2
1. The focal length of a convex lens is 15 cm .
2. The distance between the optical centre of a convex lens and its focus is 10 cm .
3. The radius of curvature of a concave lens is 20 cm
4. The image formed by the lens may be real or virtual .
5. The image formed by the concave lens is virtual ,
6. A person suffers from short - sightedness .
7. A person suffers from long - sightedness .
7 St oo funstlon ( Jnmportanss ) Hor vach of Yhe following .
1. The convex lens (in eye's medicine field ) .
2. The concave lens .
3. The contact lenses . South
4. Space telescope .
Ya What Happohs Wien e %
1. The radius of curvature of the face of the lens increases twice ( concerning the
focal length ) .
2. You move a screen closed and farther from a convex lens when its other side is
facing to a light source
3. Concentrating sunlight by a magnifying lens on a piece of paper .
4. A light ray passes through the optical centre of the lens .
5. A light ray is incident parallel to the principal axis of the convex lens .
6. A light ray passes through the focus of the convex lens .
7. An object is put at the focus of a convex lens .
8. An object is put at a distance equals to the double of the focal length of a convex
lens .
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9. You want to see a virtual, erect and magnified image of an object through a
convex lens
10. Incidence of a beam of light rays parallel to the principal axis of a concave
lens,
11. An object is put in front of a concave lens,
12. The eye lens surface in man is too (more) convex.
13. The eye lens surface in man is less convex.
14. » The length of the eye radius is larger than the normal.
» The diameter of the eyeball elongates.
15.% The diameter of the eyeball becomes shorter than a certain length..
e The shortness of the radius of the eyeball.
16. The infection of the eye with the cataract disease.

SCience 74

following vases:
1. The incident light ray passing through the optical centre of the lens.

2. The incident light ray parallel to the principal axis.

3. The incident light ray passing through the focus.

4. * A body is put in front of a convex lens at a distance of 30 cm, knowing that its
focal length is 15 cm.

» The formed image by a convex lens to an object at a distance equals twice the
focal length (at the centre of curvature of a convex lens).

» The formation of an image equals to the object by means of a convex lens.

5. * The formation of the image of a body is placed at a distance smaller than the
focal length of a convex lens then mention the properties of the formed image.

» The eye sees the image of the object which is placed at a distance of 8 cm from a
convex lens has a focal length = 12 m, then mention the properties of the formed
image..

6. An object is put at the focus of the convex lens.

7. ® The formed image by a convex lens to an object at a distance larger than the
focal length and smaller than twice the focal length (mention the properties of the
image). (Sharkia 2014/Giza 2017

o The formed image for an object located in front of a convex lens between the
focus and centre of curvature.

* An object is placed at a distance of 30 cm from the convex lens, its focal length 25
cm (mention the properties of the image).

8. * An object was placed at a distance of 5 cm from a convex lens, its focal length
Is 2 cm (mention the properties of the image).

» The formed image by convex lens, when the body at a distance greater than

double the focal length. Then write the properties of the formed image.
(Cairo 2019 Port Said 2020) (Menia 2010

9. » The eye sees the image of an object which is placed at a distance of 8 cm from
a concave lens has a focal length 2 cm ( mention the properties of the image ) .
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Chaper® The Universe

Universe It is the wide and extended space
contains all the galaxies, stars, planets, moons 8 .. ,

and living organisms and everything

The universe is very vast

The Sun and the earth are tiny parts in the universe
The number of galaxies in the universe is about
100,000 million galaxies

The galaxy they are groups of stars that rotate

together in cosmic space by the effect of gravity §

They are the greatest units that form the universe
Each galaxy has distinctive shape according to the harmony and order
of the groups of stars on it e

Galaxies gather in groups called clusterses s

Galaxies Clusters. ...... they are groups of
galaxies that rotate together in cosmic space by the
effect of gravity

The Milky Way & lot of old stars gather in the
center surrounded by small stars located in the
spiral arms of the galaxy.

The Milky Way one of the spiral galaxies

The Milky Way contains the sun and the solar system
Our sun is a star of millions of stars rotate around the center of galaxy.

G.R. The Milky Way is given that name?
Because it appears in the sky at night as a
splashing milk .00 OF spreading Straw s g
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Tho solar systen

It is the sun and eight planets revolving around the sun

The solar system is located in one of the spiral arms of

the Milky Way on the edge of the galaxy

The sun iakes about 220 million vyears to

complete one rotation around the centre of the

galaxy.

The earth the planet Planets revolve around the sun
Planets revolve around the centre of the galaxy
(Milky Way).

Measuring disiance between the celestial bodies

The distances in the universe are so vast so that they are measured by the light-years.
Since the speed of light equals 300000 km / second

Light year It is the distance covered by light in one year
it equal = 9.467x10%km (94670000 million kilometer)
What is the meant by

The distance beiween the sun and a star IS 3 light years?
This means that the distance the sun and this star =3x9.467x10% km

= 28.401x10%km

Activity
Expansion of the universe and distances of Galaxies -
Tools; worm water - some flour - some raisine.s = . .
Activity : =
1- Mix Flour with some water and some of the 2
bread yeast to make bread dough. (Which
represent the universe) .
2- Mix the ingredients well to make bread dough & = = .
3- Insert some raisins (which represent the . 4
galaxies) in the dough. *
4- L_eave the dough to ferment in a warm environment.
Observation Represented . by raisins - spacing of planets in the universe
conclusion of the existence of spaces between the grains of raisin
great void in the universe (expansion size of the universe)

Information in 1964, scientists Robert Wilson and Arno Pinzias coincidently i
discovered radio waves coming from space. They concluded that these waves are a type of
the echo coming from the Big Bang. T.V sets can receive such signal on the Earth.
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HiSt0ry of (Lo VRIversSs
The stages of the origin oi the universe since Bis Bang

Through The gaseous ball form which the
Big Bang universe originated exploded and the
process of expansion and changing

The temperature become about 10000 million

degree

The atomic particles proaduced from explosion
Within merged together producing gaseous clouds of
TP 75%6ydrogen and 25%shelium.

minutes These gases proalice the galaxies, stars and
universe through millions years
After 1000 The previous formed matter merged in

MINONYEAS | s10 £rm of masses

Aiter 200010 | Gravity help in gathering more masses
3000 million | forming (Ancestral Salaxies) having areas

ears of empty space between them
Aiter 3000 Galaxies began to form
million years
Aiter 5000 Our Galaxy The Milky Way, took its disc form
million years
Aiter 10000 The Sun was born

million years Then the earth and planets were created

Aiter 12000 Earliest liie forms began to appear on earth
million years

Aiter 15000 The universe as /tNow

million years
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Theories about the evolution of the solar system

1. There are many scientific and philosophical theories about the evolution of the
solar system. they are about twenty theories and they (as we shall see)
2. They are still unproved and subject to change.

We will study the most important of these theories to recognize the evolution of
scientific ideas about the evolution of the solar system.

1-Nebular assumption The crossing star theory 3-The modern theory oi

(Laplace) (Chamberlain and Molten) the world (Fred Hoyle)

: In 1796 Laplace publlshed a research
entitle (World order)

This research included a vision of Laplace about
the evolution of the solar system

2. This perception has been affected by two observatlons 'Which are
a- There is something that looks like clouds or nebula in the space.
b-The space contains many cloudy rings surrounding some planets such (rings of Saturn.

It suggested that the solar system developed as the following:

A- The Solar system originated from
1 (glowing gaseous sphere). CalledNehula

The B-/t /ost its heat gradually, so its size

contraction = contracted and its revolving speed around
ofnebula | jgse/f increased,

a- unaer the effect of centriiugal force zhe
2 nebula lost its sphere form and became in a
——  form of aflat rotating disk.

b- Parts gorseparated from it by the effect of

daseolls the centriiugal force zo formgaseous rings at
rings also rotate in the same direction in which the
nebula rotates.

a-The saseous Iings were cooled and frozen
fonming the planets of the solar system.

the formation 4. 7x¢ flaming mass that remained in the
OL SOlar SYSem |10 formed the sun.

.‘u

Mr- AlifazNTadrous me———— 78 a—— @mcj}m Sca
Lo — . prep

01005136959 / 01222978682




P RhEOPY (Chamberlain and Molten ;)

crnssinn star thearyv ig hnqu NN _sNMeE ASSI lmptmnq

I1-Ahuge Star approached to the sun.

2-This star attracted the sun to it which led | @xﬁﬂf’
@ 1o agreal expansion /7 the parl of the sun
— farind it
3-This expanded part was exploaed which lead to
3 - a gaseous line was fonmed of a great length from the
e sl
- The sun escaped from the gravity of

@ 4-The Saseous line started 7o

condense aue to the attraction forces
and then it coolediorming the planets.

G.R. The sun escaped irom the gravity oi the sta
Due to the explosion of the expanded part of the Sun

@“?m@ @@@@?m Qﬁ)@@ﬂm @@ Q[h@ W@?U@ (Fred HOY|e, 1944)

Sometimes seen when a Star 810WS for a short time to be one of the
most shining stars in the sky.

Aiter a day or iwo, its glow disappears gradually to return as it was.
The reason for that glow is not known. It may be due to the explosion
of the star as a result 0f nuclear reactions that occur so suddenly and
violently

The siar bombs huge amounts of gaseous materials.

Then, its size increases and accordingly its shining increases as well.
When the bombed gases are cooled, its shining returns as it was.

Fred Hoyle used this fact to develop his conception and assumptions
about the evolution of the solar sysiem.
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He assumad ot modern theory oi the world (Fred Hoyle)

1 1- A star was rotating near the sun @
-, 2-The star exp/oded aue to huge ( .«M
nuclear reactions.

3 - 3-The force of the explosion led to the bombing of the
W star’s nucleus away from the gravity 01 the Sun.

- 4-A cloud of gas remarined and was
subject to cooling and contraction
—— processes forming planets.

- 5-The force of the sun’s attraction
¥ controlled the orbits of planets around

The difierence in the length oi the day and year irom a planei to another
planet to another

The occurrence of a

———— -
-~ —

nuclear explosion to_ .
thestar * The rotation of
#
o produced gase
7’

und t :
e around the sun

S . ,
s The rotation of
\
The sun ~ the star near
“ the sun

s
r
| 4
b
The star’s escape from
the gravity of the sun

A Figure (10): The new theary of the world
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The solar telescope
The place it is centered on the earth

Used it form a picture of a sun

e The solar telescope work on reflecting
the sun rays downward to a mirror in g
tunnel under the Earth’s surface

e Sunlight is gathered then separated by
the spectrometer into a solar spectrum
(shows the different light wavy lengths
emitted by the sun).

e Astronomers got most of their
information about the sun from the
study of its spectrums.

e A picture of the sun is formed
in @ monitoring room where
astronomers can study its light.

Telescopes rotating in orbits around the Earth are befter than are

bee on the suriace aria of the Earth ?
Because they can see celestial bodies more clearly.
Also, they can catch rays able to penetrate the Earth’s atmosphere.

o The Hubble telescope was launched in
April in 1990

e |t rotates around the earth at a
helqht of 500 km.

e It collects photos for the universe
since millions of years.

e These photos give astronomers an
opportunity to study the evolution of
the universe after the Big Bang.

e Astronauts on a space shuttle regularly maintain this
telescope in space.
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Unit Three Losson vne

U= Bi MERCOTY, RSWOH

1. The number of galaxies in the universe is about ...... million galaxies

a.10 000 b . 100 000 c. 20000 d. 200000 .

2. The building units of the universe are ...........

a. planets b. stars c. galaxies d . moons

3. The universe contains a galaxies and stars .

a. Galaxies and stars b . planets and moons .

c . living organisms d . all the pervious answers .

4. Galaxies are formed of groups of .....

a. moons . b . constellations c. stars d. planets .

5. Galaxies gather in groups known as ... Ismailia 2014

a. galaxies clusters b . solar system .

c . ancestral galaxies d. planets

0. e are located in the spiral arms of Milky Way galaxy .

a. Old stars b . Moons c . Small stars d.(a)and(c)
y SR is the star of our solar system .

a . Moon b . Galaxy c . The Earth d. The Sun

8. The Sun and the surrounding planets revolve around the centre oi the

a. Earth b . Moon. c . Galaxy d . no correct answer .
9. The solar system consists oi the Sun and planets rotate around the Sun.

a. nine b . eight C . SiX d. seven

10. The solar system is located in one of the ......... arms oi the Milky Way galaxy .

a . spiral b . oval C. straight d. circular

11. The Sun takes about ........ to complete one rotation around the cenire oi the galaxy .
a . 220 thousand years b . 220 million years

c . 230 million years d . 320 million years

12. The light year is ..........

a.. the distance covered with light in one year .

b . the light speed in km / sec .

c . the time consumed by light to cover a certain distance .

d . the speed of light and electromagnetic waves in km / sec .

13. Astronomers measure the distances hetween stars with light year , hecause the stars....

a. generate great amounts of light and heat b. seem small light points .
c . are millions of kilometers away from each other d . no correct answer

14. The scientists believe that the universe emerged irom a massive explosion and it is in ... a.
continues contraction . b . contraction then expansion

C . expansion then contraction . d . continues expansion .

15. The continuous expansion of the universe is due to ... separation of galaxies . ( Assiut 2019
a. separation of galaxies . b. approaching of galaxies .

C . equivalent of galaxies . d . no correct answer .
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16. Scientists believe that the matter of the universe was a ....... ball oi high pressure and high
temperature .

a. liquid b . solid C . gaseous d . no correct answer

17. After minutes from the Big Bang , the temperature becomes million degrees .

a. 100 b . 1000 c . 10000 d. 100000

b are originated after about 2000 : 3000 million years oi the Big Bang .

a . Galaxies b . Stars c . Planets d . Ancestral galaxies

| (o hegan to form aiter 3000 million years of the Big Bang . sohag 2019

a . Galaxies b . Stars c . Planets d . Ancestral galaxies

20. The two gases which produced galaxies , stars and universe over millions of years are ( cairo
Kalyoubia 2020 )

a . oxygen and helium . b . oxygen and carbon dioxide .

c . hydrogen and helium . d . hydrogen and carbon dioxide .

21. Within minutes aiter Big Bang , hydrogen gas was iormed by a percentage oi ( menia 2020
a.25% b.50 % C.75% d. 100 %

22. Within minutes aiter Big Bang , helium gas was formed hy a percentage oi

a.75% b.65% c.55% d.25%

23. According to the Big Bang theory , within minutes irom the origin of the universe , the ratio
0i hydrogen to helium IS (Fayoum . Beni Suef 2020) .

a.75:1 b.25:1 c.3:1 d.1:3

24. The Milky Way galaxy took its disc iorm after about ...... million years irom the Big Bang

_ (Qena2019)

a. 1000 b. 3000 c. 5000 d. 10000

25. The Sun was born after about million years irom the Big Bang , ( Luxor2018)

a 3000 b . 2000 c . 15000 d. 10000

25. The earliest liie forms began to appear on the Earth after ahout million years irom Big Bang
a. 15000 b. 13000 .12000 d. 10000

21. Planets siate around the Sun by the eiiect of the gravity of

a. the Sun b. Jupiter c. the Earth d . the moon
28. The higgest start that can be seen clearly by people on the Earth is

a. Saturn b . the Sum c. Uranus d. Neptune

29. The theory which explains how the universe originated is .......... theory

a. crossing star  b. nebular c. solar nebular d. Big Bang

30. From the oldest theories which is explained the evolution of the solar system is

a. the crossing star  b.the nebula  c.the BigBang d. Fred Hoyle

31. The scientist who established the nebular theory is

a. Newton b . Chamberlain. c. Laplace d . Moulton

32. According to Laplace assumptions , the nebhula gradually lost its heat , S0

a. its size contracted only  b. its revolving speed and itself increased only .

c. it is vanished d. (a) & (b) are correct

33. Laplace theory assumed that the gaseous rings separate irom nebula after its cooling and
ireezing forming the .......

a.Sun  b. planets of the solar system c. gaseous ball d. universe
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34 . Theory assumed that the solar system was originally a lowing gaseous sphere .

a. Nebular b. Crossing star c. Modern d . No correct answer
35. The scientist(s) who established the crossing star theory is are .....

a. Chamberlain and Moulton b . Laplace

c. Newton d. Fred Hoyle .

30...... theory assumed that the origin of the solar system was irom the explosion of the
expanded part of the Sun forming a gaseous line of a great length from the Sun due to a huge
star approached to it .

a. Nebular b . Big Bang c . Crossing star d . Modem

37. The founder of modern theory to explain the origin oi the solar sysiem Is....

a. Chamberlain b. Moulton c . Fred Hoyle d. Laplace

38. In the modern theory , bombing the star nucleus away was due (o.....

a. the force of “gravity b . collision by asteroids

c. drop in temperature , d . huge nuclear reactions

39 : Fred Hoyle assumed that the Sun controls in the orbits oi planets around it due to of the Sun
a. the temperature b . rotational speed c. the attraction forced d. glowing
40. Astronomers use special equipment to study the Sun , this equipment is the

a.glasses .b.telescope c.lens. d. no correct answer

41. The Hubble telescope was launched in April in ........

a. 1905 b.1990 c..1995 d. 1959

2, Bhoogs frow column (8 ) , what sults thoss Ju solumn ¢ & )
@) ®B)
1. The Sun a . is the space that contains galaxies
2. The galaxy b . form galaxies
3. The solar system | c . is the greatest unit that form the universe
4. The universe d . is the measuring unit of the distances between stars
5. The light year e , contains the Sun and eight planets revolving around it
6. The Milky Way | f. is the galaxy that our solar system belongs to
7. Stars g . is the star of our solar system
@A) ®B)
1. The crossing star | a . explains that the origin of the solar system is a
theory glowing gaseous rotating sphere
2. The nebular b . assumes that the origin of the solar system is a star
theory rather than the Sun.
3. The modern c . assumes that the origin of the solar system is the Sun
theory
d . thinks that the origin of the solar system is the Earth
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g, Put (V) o €3 ) 1n dront of Yhe tellowing Sontenees and

GOrrast Gho 9alsd Vnes o
1. The Earth is the space that contains all the galaxies , stars . planet , moons and
living organisms ()
2. Galaxies move away in the cosmic space . ()
3. Galaxies rotate in a system around the centre of the universe . ()
4. The universe contains various galaxies that move away from each other
organisms ()
5. Each group of stars is gathered in the solar system , ()
6. The solar system is located at the edge or Milky Way galaxy ()
7 . The solar system contain a lot or star ()
8. Eight planets including the Earth rotate around the galaxy ()
9. Nine planets rotate around the Sun ()
10. The universe emerged from the particles of oxygen and nitrogen ()
)
)

s¢cience 85

11. The universe is in a state of continuous expansion

12. Galaxies emerged from the Big Bang .

13. The matter of the universe was a gaseous ball of high pressure and high
temperature ()
14. Galaxies began to form after about 2000 million years from the Big Bang ( )
15. Our galaxy took its disc form after about 5000 million years from the Big Bang ( )
16. The crossing star is the largest star that can be seen from the surface of the

Earth ()
17. The gravity of the Earth keeps the rotation of planets in fixed orbits around the
Sun ()

18. An assumption of the crossing star theory is that a star revolves near the Sun ( )
19. Fred Hoyle who put the nebular theory about the evolution of the solar system(
20. According to modem theory the star exploded due to huge nuclear reactions ()
21. According to Laplace theory , the origin of the solar system was the Sun. ()
22. Attraction force of the Sun that controls the orbits of planets around it , is one

of Laplace's assumptions ()

ds Bope 19 VhdoRIned WOrds 3

1. Each galaxy has a distinctive shape according to the harmony and order of the
groups of planets in it (Cairo 2013)

2. The solar system lies in Andromeda galaxy

3. The galaxy is the distance covered with light in one year . (Share 2015)

4. The old stars gather in the edges of the galaxy

5. The solar system lies in one of the circular arms of the Milky Way galaxy .

6. The solar system contains many stars .

7. The crossing star is a big star can seen from the Earth .

8. The unit for measuring distances between galaxies is kilometer.
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9. The Sun takes about 100 million years to complete one rotation around the
center of the galaxy
10. The Sun and the surrounding planets revolve around the center of the solar

system.
11. According to Big Bang theory the universe is formed by merging of oxygen and

nitrogen particles

12. Many scientists believe that the universe emerged from a massive explosion
called Big Bang since 500 thousand years.

13. The theory that explains the origin of the universe is the nebular theory

14. The Big Bang theory depends on there is something that looks like clouds or
nebula in the spice.

15. The crossing star is a glowing gaseous sphere revolving around itself from
which the solar system was originated.

16. The scientist Isaac Newton published a research entitled ** World order
17. Nebular theory suggested that the solar system was originated from a glowing
gaseous sphere revolving around the Sun.

18. The Earth rotates in a fixed orbit due to the effect of the Earth's gravity.
19. The Earth planet belongs to a galaxy called Hubble .

20. The founder ('s) of crossing star theory is Laplace .

s¢cience 86

21. Sudden violent chemical reactions occur within the star which led its explosion
22. The scientist who established the modern theory about the origin of the solar
system was the SC|ent|st Laglac

1. » The space which contains all the galaxies , stars , planets , moons , living
organisms and everything
o It is the wide and extended space that contains galaxies .
2. » The greatest units that form the universe .
* A large gathering groups of stars found in clusters .
» Groups of stars that rotate together in the space by the effect of gravity .
» Many groups of stars have distinctive shape and harmony .
3. The group of galaxies which revolves together in the universe space due to the
gravity
4. » It contains all the stars we see at night in the sky .
» The galaxy that is our solar system belongs to .
* A galaxy appears in the sky at night as spreading straw or splashing milk .
e It contains the Sun and the solar system .
5. e Itis located in one of the spiral arms of the Milky Way galaxy on the edge of the
galaxy
o It contains the Sun and eight planets revolving around the Sun. .
6. * The unit that is used to measure the distances between the celestial bodies .
. ®* The distance that is covered with light in one year .
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7. The continuous separation between galaxies in the universe due to their regular
motion .

8. * The expansion of the universe and merging of atomic particles forming helium
and hydrogen gases .

* A theory that explains the origin of the universe due to a great explosion , followed
by continuous expansion and changing processes since 15000 million years .

9. The biggest star that can be seen clearly by people on the Earth .

10. The force that controls in the orbits of planets around the Sun according to
modern theory .

11. The scientist who established the nebular theory

12. The scientists who established the crossing star theory about the evolution of the
solar , system

13. * A flat gaseous round disk that formed the solar system .

» A glowing gaseous sphere revolving around itself that formed the solar system

14. A theory assumed that the solar system was originally a glowing gascots sphere
revolving around itself .

15.A theory assumed that the solar system was originally a big star ( the Sun) .

16. * A theory assumed that the solar system was originally a star rather than the
Sun * A theory assumed that the solar system was originally a star which was
glowing for a short time and then its glowing disappears gradually

17. Glowing of a star for a short time to become one of the most shining stars in the
sky , then its glowing disappears gradually to return as it was

18. Special equipment centered on the Earth or carried into space used to study the
Sun.

19. An equipment was launched into the space, allowing astronomers an opportunit
to study the evolution of the universe after the Big Bang. (alex 2011.Ghar 2019)

9 81ve roasons for the following:

1. Our galaxy is called the Milky Way galaxy

2. » The difference in the shapes of galaxies that form the universe.

* Each galaxy in the universe has a distinctive shape .

3. Astronomers don't measure the distances between stars in kilometers.

e The distances in the universe are measured in light year.

4. The continuous expansion of the space (universe ) .

5 . Galaxies move away from each other

6. The stability of the Earth rotation in an orbit around the Sun .

7. The constancy of the planets in their orbit around the Sun

8. * The nebula lost its sphere form and became in form of a flat eating dick

* Separation of parts of nebula and formation of gaseous rings rotate in the same
direction in which the nebula routes

9. Explosion of some stars suddenly

10. The Sun escaped from the gravity of the huge star in the crossing star theory

s¢cience 87
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Z What ars 8he regulis Daged OB .

1. * Galaxies move away from each other as time passes

* Separation distances of galaxies .

2. Groups of stars are gathered in the universe

3.The merge of the atomic particles together within minutes of the Big Bang
4. Occurrence of Big Bang

5. The nebula lost its temperature in Laplace's opinion .

6.The expanded gratis between the sun and the crossing star explodes de cording
Chamberlain and Moon

7.The explosion of the star nearer to the Sun according to Fred Hoyle. **

8. Approaching of a huge star to the Sun according to the crossing star theory,
9. The gaseous cloud is cooled in Fred Hoyle theory)

G What HaADDONSess ¥

1. « If the gravity between the Sun and planets which rotate around is vanished.
e When there is no gravity in the solar system.

» When the force of the Sun gravity doesn't control the orbits of planets around
2. When the distance between a planet and the Sun increases.

3. If the organization and arrangements of the groups of stars in galaxy were
changed Gravity in solar system. (Matrouh 2019

Yalontion he jnporianss of cash 9f 8he F0llowing .

1. Gravity in solar system. (Matrouh 2019 )

2.Light year,

3. The gaseous line in the crossing star theory. (Sharkia 2015)
4. Solar telescope

5. Hubble telescope

Mr> AlifazNTad| — a— @O@ Moca
e iy e . Cj} prep




SCICIUCE [ gy w— Fjrst ferm
ljnmtr [rLII]J Reprodustiomandsyeeies Gontiiiiy

CULEN  gem mision
Multicellular organism’s hodies contain two types oi cells:

I=Somatls vsl 2= }oprodusiive Hells
are divided by MIt0SIS | are divided by Me10SIS

e Leads to the growth of | e leads to the formation of male and

living organisms female gametes
e lompensation of the e fransfer of genetic traifs from parents

damaged cells. to their offspring

e Ex:- cell of lever. e EX:- cell of anther . ovary in flowering
skin-Kidney in animals | plants
o Cells of leaves —stems | ¢ Cells of sperms —ova in humans and
in plants animals
Nucleus is responsible ior cell division
o The cell nucleus contains the genetic material of the living
chromosomes
o Bhromosomas they are thread like bodies present in cells

nuclei and they represent to genetic material the living

O rg a.n i S m chromatids
'\

Centromere

Chromatid >

chromosome |
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structure of chromosome:
1- The chromosome consists of
A- TWO threads called a chromatid
B- (onnected at the centromere point

2-The chromosome chemically consists of
nuclear acid called DNA and protein.

DNA carries the genetic traits of the organism. L

No. oi
chromosomes

Iniormation about chromosomes

18 (39 pairs )

16 (8 pairs )

1-The number of chromosomes in living organism| s pioams
Is di I Human | 46 (23 pairs)
Is different from species to a}nother L
2- The number of chromosomes fixed in the same Mosauito | 6 (3 pairs )
Species.

1-Somatic cells 2-Gametes (Male — Female)

contain complete two sets of
chromosomes (2N) (one
Inherited from the father and] in somatic cell

the other inherited from the
mother)

The gametes (male gametes
(sperm) female gametes(N)

Each of them contains a half
number of chromosomes presen

Known as the diploid numberf Known as the haploid
(2N), number(N).

Importance of chromosomes

1-Knowing the number of chromosomes helps in
Identifying the animal and plant species

2- They have the main role in cell division

Mr- AlifazNJadrous
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SCICIUCE [ |m— First ferm
Cell division

There are two types of Tell division Mitosis and Meiosis

MitosIS(mitotic cell division)
(Direct cell division) (Reduction cell division)

First Mitosis division @ |

Mitosis division It is a kind of cell division that @
occurs in the somatic cells, at which the cell Rt
divides into two new cells contain the same ° e
number (diploid number)

Sie of occurrence (site) in the somatic cells (All body cells except
reproductive cells and neural cells(no centrosome) and red blood cells (no nucleus)

(EX:- in animals cell of lever, skin and Kidney

in plants Cells of leaves —stems)
Imporiani oi Mitosis it play an important role in
1-Growth of the living organisms (growth of seeds to complete plant)
2-Compensation of the damaged cells.
3-Complete the asexual reproduction process
Interphase
It 1§ @ phase occur before starting Mitosis
division to prepare the cell for division
and Duplicating the amount of DNA
Imporiance oi the inierphase
1- To prepare the cell for division.
2- Duplicating the amount of DNA
(the genetic material).

interphase prophase |

sister chromatids

Before cell division
chromosome appear as
chromatid then duplicate
during /nterphase

— 2 Sca
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The cell enters into the mitosis which takes place through the iollowing phases:

1 1-Chromatin reticulum condenses
__ and appears in form long and
Prophase  double strinas (chromosomes).

2- Spindle fibers i1s formed

extenaing between the two poles | ™ e o
nf tha rall R — m—

- In the animal cell 77e spindle fibers is formed from the centrosome
-In the plant cell, tre spindle is composed from intensifying the

rvinnlasm af the rell nnles

2 The chromosomes which is connected
Metaphase | with one of the spindle fibers are
| arranged along the cell equator

I i 1-Centromere of each chromosome splits
Anaphase lengthwise into two halves.

So Chromatids separate from each other
- 2-Spindle fibers begin (o shrink and two - igentical
qroups of chromatids are fornmed.

Fach group migrates towards one of the cell’s poles.

2- The nuclear membrane is formed

@ 1-The spindle fibers disappears

3- Fonmation two nuclei at the two

4- At the end of this phase the cell dividea
into two new cells have the same number
of the mother cell’s chromosomes (2n).

Chromosomes are
aligned at the equator
of the spindle.
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Toohnolugival application
Liver Transhlantatioyn
Some cells in the human body are not
divided at all such as nerve cells and red
blood cells.
Some cells are not divided in normal
conditions but they retain the ability to
divide under certain circumstances such
as liver cells.

W

For example, if the liver gets injured or a part of it is cut, the
remaining cells undergo mitotic division so as to compensate the

missing part.

Meiosis

Second: JA010$IS diVISion

Mitosis division It is a kind of cell division
that occurs in the reproductive cells, at Vo
which the cell divides into four new cells
contain the half number (diploid number)
Site of occurrence reproductive cells.

Meiosis || \

1-In humans and animals in the testis (to produce male gametes (SpErms)
and in the gvary to form the female gametes (0Va).

2- In ilowering plants in the anther to produce the male gametes pollien
grains and in the flower ovary to form female gametes an egg.
Important of Meiosis

1-Produced male and female gametes_(cell contains half the number of
chromosomes of the parent cell).

2- Complete the sexual reproduction

interphase Before starting Meiosis division the cell passes through a phase
called

It IS @ phase occur before starting Meiosis_division to prepare

the cell for division and Duplicating the amount of DNA

— 2 Sca
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This reduction occurs by the meiosis in iwo Siages
(-First meiotic -Second meiotic division)

First meiotic divisien

Centrosomes

i . i o (with centriole Sites of crossing over
1 1-Chromatin reticulum (intensifies | pairs 3 /Contrlolos | spindl
= J)and appears in form of distinct >/ N
Prophase c/romosomes. 2 " _

2- At the end of the prophase The nucleolu.
and nuclear membrane disappear.

\\.\\ \‘ws . ‘
W ‘
W Tetrad

3-the chromosomes are arranged in homologous pal  yudear  Chromatin S::m “Ys “H -
- = = I
each pair consists of 4 chromatids are called a tetrac ~ *™*°™ Pl B

4- Every two homologous chromosomes (in the
tetrad) start to move away from each other.

5-The spindle appears and the chromosomes get
Spindle microtubules

connected with spindle fiber. attached to a kinetochore
2 Chromosomes pairs arrange on the cell’s flotld i

Metaphase | £9uator

Metaphase

(with a plate

l Centromere
1- The spindle fibers shrink. So every two homologous -k s
3 chromosomes start to move away from each other. ke sttt
— 2-One of the two chromosomes migrates towards a
ANapnase ces pole and the other migrates towards the other pole
| 3-Each pole contains half the number of
| chromosomes of the parent céll.

Homologous
chromosomes

sonarato

2- the nuclear membrane is formed Duplicated
B Each nucleus has half the original s
Telophase number of chromosomes of the parent
| cell.
= Then the cell enters into the second
melotic division.

@ 1-The spindle fibres disappears

Telophase |

o Al —— @O@ moca
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Homologous Chromosome Recombinant

The crossing over phenomenon o
It take place at the end of prophase I, in

which some parts of the two inner chromatids 0) D)

of each tetrad are exchanged to produce new

genetic arrangements.

Non-recombinant
chromatids

Tetrad It The chromosomes are shown in homozyqous pairs, each pair consists of 4
chromatids in which some parts of the two inner chromatids of each tetrad are
exchanged to produce new genetic arrangements..

The imporiance oi the crossing over phenomenon
1- The variation of genetic traits among the members of the same species.

2- It contributes in exchange of genes (that carry genetic traits) between the two
homologous chromosome's chromatids and distributing them randomly in the gametes.

second meiotic division: D A

It aims to increase the number of ) ) )\) Prophase
produced cells.

Each cell is called the (gamete), 1 N--"‘

containing half the number of species ﬂ \ ‘ﬂ Metaphase
chromosomes.

Each cell of the two cells which 3

resulted from the first meiotic ,6% ,.‘3'& Anaphase
division is divided in a way similar to 1) \/

mitosis division phases.

In_thg f_in_al phase (telophase 11) of b 6_9 “‘ ‘,'.. Telophase

this division, four cells are produced
and each of them contains half the
number of chromosomes of the
parent cell.

When the male gamete combines * veioss Q

with the female gamete, the Fertiation

zygote is formed. It contains the et zfcghgifw"s?mes - Q
original number of the -
organism’s chromosomes. o / htwanes  socvomanes
Thus, the number of chromosomes LS
remains constant in the cells of

in 23 pairs Sperm

members of the same species. 23 Ghroosome
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Nanoleclmology and cancer lrealmenl

Ban®ee - It occurs when the body cells are
divided continually without controlling. To from
mass Is called the dumg.

Tuinoe The of mass cells produced from
abnormal continuous division

The Bgyntilan oelontist Dr. Mustafa El Said

Discovered a way to detect the cancer
cells and kill them by using very small
molecules of Gold measuring by
nanometer (NANO- molecules.) and
technic called (NANO- technology)
Discovering cancer disease This technical starts by loading proteins
(they have the ability to attach to the cancerous cell secretions) with
NANO- molecules of gold and then injecting them into the patient.
The infected cell surface proteins get intertwined with the golden
molecules to make it possible to monitor the infected cells through
a microscope; each cell separately.

Treatment cancer

1- Focusing laser with a certain degree to the gold molecules.

2- It absorbs the light and converts it into heat which leads to burn
and kill the infected cell.

Using nanotechnology, scientists have developed Smart microscopic
bombs that penetraie the cancer cells and explode them from the
inside.

They were used to Kill the cancer cells in experimental mice. Mice
suffered from cancer were able to live 300 days after this treatment.
As for mice that did not receive treatment, they did not live more
than 43 days.

— » Sca
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1-Growth of the living organisms 1-Produced male and female gametes
2-Compensation of the damaged cells. 2-complete the sexual reproduction
3- Complete the Asexual reproductive

It's importa:

prepare the cell for division cell passes prepare the cell for division cell
through interphase phase passes through interphase phase

The amount of DNA duplicates The amount of DNA duplicates

1- chromosomes appear 1- chromosomes appear

2- Spindle fibers appear between the two 2- Spindle fibers appear between the

poles of the cell. two poles of the cell.

3-the nucleolus disappear 3-the nucleolus disappear

4-nuclear membrane disappear. 4-nuclear membrane disappear
5-the chromosomes are arranged in
homologous pairs, each pair
consists of 4 chromatids are called a
tetrad
6- crossing over phenomenon occur

« [ The chromosomes arranged along the cell | Chromosomes pairs arrange on the
gquator cell’s equator

1-Centromere splits into two halves. 1- Centromere don’t splits

2-Spindle fibers shrink and two - identical | 2- spindle fibers shrink.

groups of chromosomes start to move away
from each other.
3-Each pole contains half the
number of chromosomes of the
parent cell.

inferphase

1-Prophase

3.Anaphase

1- chromosomes disappear 1- chromosomes disappear

2- Spindle fibers disappear 2- Spindle fibers disappear
3-the nucleolus appear 3-the nucleolus appear
4-nuclear membrane dappear. 4-nuclear membrane dappear.

resuttilf Two cells are produced(2n)have the same | Four cells are produced(n) have the
celsf number of parent chromosome half number of parent chromosome

4-Telophase
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Unit four Lesson ous

U= Bi MERCOTY, RSWOH

1. The chemical structure oi the chromosome is.......

a. the nucleic acid only c. protein, and nucleic acid

c. protein, fats and nucleic acid d. all the previous

2. Chromosome is chemically consists of nucleic acid ....... and protein

a. HNO; b. H,SO, HCL  d.DNA

3.The somatic cells in most oi living organisms contain two groups of chromosomes called .....
a. diploid number. b. haploid number. c. spindle fibers d. tetrad

4. The gametes contain a group oi chromosomes called ..........

a. diploid number. b. haploid number. c. spindle fibers d. tetrad

5. The type of division in somatic Cells iS................. division

a. meiotic b reduction C. mitotic d. no correct answer

6. Mitotic division happens in cells of the

a. two testes b two ovaries. c. Liver d. (a) and (b) together

J cells are not divided at all.

a. Skin b. adult red blood c. Liver d. Stomach

8.The...... is the phase in which the cell is prepared for division by doubling genetic material.

a. prophase b. Interphase c. metaphase  d. telophase

9. Which of the iollowing is not considered irom phases of cellular division?

a Prophase. b. Interphase c. metaphase  d. Anaphase

10. The genetic material (chromatin reticulum) condenses and appears in the iorm oi long thin
and double strings in..........

a. prophase b. Metaphase.  c. Anaphase. d. telophase

11. In the mitotic division, the chromosomes are arranged ai the equator oi the cell during ....

a. metaphase. b. prophase c. anaphase. d, telophase..
12. Chromosomes are arranged in homologous pairs (o iorm tetrad in . (South Sinai
a .metaphase I. b. telophase I c. anaphase I. d. prophase | :

13. The centromere of each chromosome is divided longitudinally, then the two chromatids are
separated irom each other and the spindle fibers contract in mitosis during

a. prophase. b. telophase. c. anaphase. d. metaphase.

14. Spindle fibers appear during the cell division in the.

a. prophase. b. metaphase. c. anaphase. d, telophase.
15. Spindle fibers in the animal cell are formed irom the

a. centrosome. b. cytoplasm c. nucleolus d. Chromosomes
16. Spindie fibers disappear during cell division in the.

. a. prophase. b. metaphase. c. anaphase. d, telophase.
17.The nucleolus disappears during the mitosis cell division in

. a. prophase. b. metaphase. c. anaphase. d, telophase.

18. The right arrangement of the phases of mitosis is
a. prophase, metaphase, anaphase and telophase
b. prophase, anaphase, metaphase and telophase.
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c. anaphase, prophase, metaphase and telophase.

d. metaphase, prophase, anaphase and telophase

19. Meiotic division happens in the cells of the .......

a. liver b. testes c. skin.  d. bones.

20. The ratio beiween the number of chromosomes present in the gametes produced hy meiotic
cell division to the number of chromosomes present in somatic cells is...

a. quarter. b. double. c. third. d half

21. Meiosis 1S different from meiotic in that each produced cell contains ........ oi the parent cell

a. quarter. b. double. c. third. d half

22. Meiotic cell division is responsihle for the

a. growth of organisms b. compensation of damaged cells

c. production of gametes d. duplication of cells number

23. Meiotic division occurs in flowering plants in the anther to produce

a.ovum b. pollen grains. c.sperms. d. chromosomes.

24 Chromatin reticulum intensifies and appears in form of distinct chromosomes in phase
............ from meiosis division

a. prophase 1 b .metaphase I. c. anaphase I. d. telophase | :

25. Crossing over phenomenon happens in the end of the a first prophase second

a. first prophase. b. first anaphase. c. second metaphase.  d. second anaphase
26. A tetrad consists of .................. chromosomes

a.2 b. 4 c.6 d.8

21. First meiotic division differs irom the second meiotic division in .......

b. formation of the tetrad a. formation of the spindle fibers

¢ formation of the nuclear membrane d. no correct answer

28. Which oi the iollowing represents meiotic division? N

4
ZN)I b. N+N 2N 2N 70 d. 2N <
a. . N+ C. :
\oN N
N
29. Ii the chromosomal number in the somatic cell is 2N, then iis number in .......... the
reproductive cell is.
a. 2N. b. 4N c. 2N d. N
30. Number oi chromosomes in iemale gamete equals ............ the number oi chromosomes
in the original cell.
a. quarter b, half c. the same d. double 1.

31. The number of the chromosomes in the human liver cell is 23 pairs, Which of the following
coniains a haploid number ?

a. Skin cell. b. Pancreatic cell. c. Fertilized ovum. d. Sperm

32. Ii the nucleus oi a maize polien grains contains 10 chromosomes, then the nucleus of
somatic cell of the same plant contains ...... chromosomes.

a,b b. 10 c. 15 d. 20

33. The number of chromosomes in pollen grain is .... the number of chromosomes in ovum.

a. double b. half c. equal to d. quarter
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34, Ii the number oi chromosomes in liver cells oi a certain living organism is 32 chromosomes
then the number of chromosomes in a reproductive cell is .... chromosomes.

al6 b. 64 c. 23 d. 16 pairs

35. Ii the cell of muscles in a iemale rabbit contains 22 pairs oi chromosomes, $0 the number of
chromosomes in one cell of its ovary equal

a. 11 b. 22 c.44 d. 88

36. Ii the chromosomal number in the male gameie of an organism is 20 so, the chromosomal
number in the liver cell equals chromosomes.

a.b b. 10 c. 20 d. 40

37, The number of chromosome in each somatic cell and the sperm of a living

organism............... respectively

a.6,12 b.5,6 c. 8,8. d. 12,6

38. The variation of genetic traits resulied firom meiosis is due to the. ...........

a reduction of chromosomal number. b. crossing over phenomenon

c. duplication of DNA d. formation of tetrads

39. The cancerous cells can be detected by using of technological Nano-molecules oi

............... metal

a. zinc b. iron c. nickel d. gold

2, Bhoogo $rom Golumn (8 ) , what gulls those In solumn t & ) .
1 (LY B)

1.Thespindle fibers shrink and two identical groups of a. telophase

chromosomes are formed at each pole of the cell in

2. Duplication of genetic material occurs in b. prophase

3.The nucleolus and nuclear membrane disappear in c. interphase

4.The chromosomes are arranged along the cell equator in | d. metaphase

e. anaphase
Q) 2 ®B)
1. Telophase a. occurs in reproductive cells

2 Mitotic cell division b. in which the chromosomes pairs arrange at the
equator of the cell
3. Meiotic cell division | c. occurs in somatic cells

4 Metaphase d. the nuclear membrane appears in it
3] ™ ®B)
| Reproductive cells a. in which mitotic division occurs
2. Plant cells b. produce gametes
Somatic cells c. in which the spindle fibers is formed from the
cytoplasm

d, contains a haploid number of chromosomes
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8, Pud 1) o te) 1 front of the Pullowiny statements and
SOrrost the falss unegs

1. The chromosomes are found inside the cytoplasm of the cell. ( )

2. Chromosomes are rounded bodies ( )

3. The chromosome consists of two chromatids connected at the cytoplasm. ()
4. The genetic material in the nucleus consists of a number of chromosomes ()
5. The chromosome chemically composed of RNA and protein. ( )
6. The number of chromosomes in somatic cells is haploid. ( )

7. The number of chromosomes in plant stem equal quarter its number in the pollen
grains for the same plant. ( )

8. The gametes contain the diploid number of chromosomes. ( )

9. Gamete is the point of connection of the two chromatids of chromosome. ( )
10. Somatic cells are divided by meiosis which leads to the growth of living
organisms and compensation of the damaged cells.

11. The genetic material in the cell duplicates in interphase. ( ).

12. The cell is prepared to enter the phases of mitosis division in the anaphase. ()
13. Chromatin reticulum condenses and appears in the form of long, thin and
double strings (chromosomes) in the telophase of the mitotic division. ( ).
14. The spindle fibers are formed in the plant cell from the centrosome. ().
15. The nucleolus disappears during the mitotic cell division in telophase. ()
16. In the mitotic division, the spindle fibers are formed during the interphase and

disappear ( )

17. In the animal cell, the spindle fibers are formed from condensing the cytoplasm
at the cell pole ( )

18. In anaphase, chromosomes arranged at the middle of the cell. (Anist Z in the
anaphase ( )

19. Chromosomes are arranged along the cell equator where each chromosome is
attached with one of the spindle fibers at its centromere in anaphase ( )
20. The centromere of each chromosome divides longitudinally and the two

chromatids separate in telophase. ( )

21. The ratio of number of cells produced due to the 3™ division to number of
cells produced due to the 2nd division of a somatic cell equal ( )
22. Meiotic division happens in somatic cells. ( ).
23. Meiosis results in the formation of two cells, each contains half the genetic
material of the parental cell. ( )
24. Gametes in living organisms are produced by special cells known as the
somatic cells during the meiotic division. ( )
25. Reproductive cells are divided by mitosis which leads to the formation of
gametes. ( )

26. Meiotic cell division aims to the production of the gametes. ( )
27. The meiotic cell division leads to the growth of living organisms. ( )
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28. First meiotic division aims to reduce the chromosomal number to half. ( )
29. At the end of telophase I, two cells are formed, each contains half the number

of chromosome of the parental cell. ( )
30. In the final phase of meiosis, the number of produced cells equals to quarter of
the number of that are produced by mitosis. ( )
31. Crossmg over phenomenon occurs in the anaphase of first meiosis ( )

1.They are thread like bodies that have the main role in cell division
2. The part in the cell which is responsible for cellular division .
3. oIt consists of two chromatids connected together at centromere .
4. The point of connection of two chromatids together of the chromosome during
the cell division.
5. The nucleic acid that carries the genetic traits of the multicellular living
organisms
6. A process through which the living cell divides into two cells or more to aim the
growth or reproduction.
7. *A cell division that occurs in the somatic cells and results in the growth of me is
a the living organism.
8. A phase in which some important vital processes occur to prepare the cell for
division and the genetic material in the cell is doubled.
9. The phase of mitotic division in which the nucleolus disappears.
10. The part which is responsible for pulling the chromosomes towards the two
poles of the cell during anaphase of cell division.
11. Fibers extend between the two poles of the cell in prophase.
12. A phase in which the chromosomes migrate towards the cell equator where each
chromosome is connected with one of the spindle fibers at the centromere.
13. The phase in which some processes (a series of adverse changes) occur which
lead to the formation of a complete set of chromosomes that equal in numbers with
the mother cell's chromosomes.
14. » Cellular division which leads to the formation of gametes.
15. Specialized cells which produce gametes
16. * The cells resulting from meiotic division and have half number of
chromosomes (N) of the original cell..

» Are produced from cells known as reproductive cell inside living organisms.
17. They are an arrangement of homologous pairs of chromosomes where each pair
consists of 4 chromatids.
18. * It occurs at the end of the first prophase of the meiosis, in which some parts of
the two inner chromatids are exchanged
19. A dangerous disease occurs when the body cells are divided continuously
without controlling.
20. A mass of cells that produced due to the abnormal continuous division of cells
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Jo HIve 2 02s0h 10r cash 0fF the F0lowing Senlcneess .

1. Chromosome is considered as the genetic material for the cell.

2. Cellular division begins with interphase.

3. Duplicating the genetic material in interphase for cell division.

4. Somatic cell differs from reproductive cell.

5. The difference in the way of formation of spindle fibers in plant cell than in
animal cell.

6. Shrinking of spindle fibers during the anaphase of mitosis division.

7. The changes that occur in telophase of mitotic division are called adverse
changes.

8. The damaged nerve cells can't be compensated.

9. A donor for a part of the liver suffers no harm and can survive.

10. Meiotic division is called by reduction division.

11. The gametes are often (N), while somatic cells are often (2N).

12. Meiosis is considered as the source of genetic variation on which the variation
of living organisms depending on

o The importance of occurrence the crossing over phenomenon.

14. Mitotic division is important for children than meiosis.

15. Existence of the centrosome in the animal cells.

16. Nano-technology is called by this name.

17. Laser is used for treatment of cancer by Nano-technology.

18. The technic of discovering the cancer cells by using the Nano-molecules of gold
depends on using a special protein.

g What is meant by « %
1. Chromosomes 2. The DNA.

3. Centromere 4. Cell division,

5. Spindle fibers during cell division. (Kalyoubia 2019)

6. Mitosis. 7. Somatic cells.

8. The interphase. (Luxor 2016/ Red Sea 2018) 9. Meiosis.
10. Meiosis division is a reduction division.

11. Crossing over phenomenon. 12. Tetrad

% Wontlon the Jmportanss of easch O the tollowings
1. Chromosomes.

2. Centromere.

3. * Nucleic acid (DNA).

* Nucleic acid in the chromosome structure.

4. Mitosis in the somatic cells of organisms.

5. Spindle fibers.

6. Centrosome in the animal cell.

7. Meiosis division of reproductive cells.

8. Anther in the flowering plants.
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9. Crossing over phenomenon.

10. Nano-molecules of gold.

11. Proteins that are loaded on gold molecules.
12. Laser in treating cancer by Nano-technology

JWHA0 hapneng il ¥

1. The nucleus of the cell is removed.

2. The interphase before cell division does not occur,

3. The centrosomes disappear from the animal cell.

4 The parts of the inner chromatids are exchanged in the first prophase.
5. Reproductive cells don't divide by meiosis.

6. Crossing over phenomenon doesn't occur.

7. A liver gets injured or cutting a part of it.

8. Donated a part of your liver to a sick person.

9. Focusing laser on golden Nano-particles in the cells infected by cancer.

« What are Yhe ragul @ ee ¥

1. Somatic cells divide mitotically in the human body.
2. Each two homologous chromosomes come close to each other to form tetrad.
3. The parts of the inner chromatids are exchanged in the first prophase. (
4. » Meiotic division of reproductive cells occurs in human body.
* Reproductive cells are divided by meiosis.
5. The meiosis division inside the anther and the ovary of a flower.
6. Crossing over occurs at the end of prophase in meiotic division
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Living organisms are characterized hy Their ability to reproduce.
Reproduction process It is a biological process where the living
organism produces new individuals of the same kind and thus,
ensuring its continuity. the genetic traits move from parents to offspring.

Types of reproduction in living organisms:

1 _Asexual reproduction: 2 Sexual reproduction

It Occurs by only one living It occurs through two living
organism. organisms, one of them is a

male and the other is a female

It mostly occurs in single-celled |1t occurs in higher living
living organisms organisms of plants and
Such as budding  binary fission Janimals.

Take place by mitosis division Take place by meiosis division

The genetic traits move from The genetic traits of offspring
parents to offspring resulting combines the two sources
First: f\soxual roprodusiions
Asexual reproduction It is a process where the living organism produces new

individuals with genetic traits indicate to those of their parent

Occurs in

1. Unicellular ( single-celled) living organisms (As Yeast- bacteria)

2. Some multicellular (9HYDRA- Star-fish)

3. Plants and animals where a living organism produces new individuals
that have genetic traits identical to the parents.

Asexual reproduction includes mitosis that does not require special systems

or structures in the living organism.

Because it take place by mitosis

‘ Types oi asexual rellm(lllcllon
I- Binary fission | 3- Rege neraflog 35 -Vegetative propagation

e

2 -Budding | 4 Spore propagali
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Binary fission It Is a type of asexual reproduction where the nucleus
is divided by mitosis and then the cell splits into two identical cells

It occurs In

1-Unicellular protozoans such as 2- Simple algae and bacteria.
(amoeba -paramecium — euglena)

How does the reproduction by binary fission occur?
1-The nucleus is divided by mitosis and then the . oaryorc
cell splits into two cells srromeseme A
2- Each one becomes a new individual. B | s o
G.R. the cells that are result by binary fission are
similar to the parental cells?

Because they are resulted by asexual
reproduction (mitotic division)

G.R. the parenial cells that are
reproduces by bhinary iission dissapear?

Because it split into two identical cells

2} Continued elongation of the
cell and movement of copies

{5 =)\

RN (S

/9 Division into
two daughter cells

Budding It Is a type of asexual reproduction that produces new
individuals by formation of buds in the parents' cell

L occurs In
1-Unicellular living organisms 2-Multi-cellular organisms (such
(such as yeast funqus) as hydra and sponges)

TR \
i K -
%
L | i
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How does reproduction by Budding occur in yeast iungus.

Parent Forming
yeast cell of bud Cytoplasm divides

Nucleus Bud with Daughter yeast

nucleus
Chain of yeast
cells formed

Parent yeast
(@) (b) (€) (d)

Materials and fools : Piece of yeast - sugar solution- warm water -
microscope - a glass slide -cover slips — a teeth stick).

Procedures:

1- Add the 1 ml sugar solution and 1 ml of warm water to 2 ml yeast in a
plate and leave them for ten minutes in a warm dark place.

2- Take some of the mixture and place it on a glass slide. Place the cover slip gently.
3-examine the slide under the microscope

Observation

1-Bud in yeast emerges as a lateral bulge in the cell then

2- The cell nucleus is divided (mitosis) into two nuclei. One of them remains
in the parental cell and the other immigrates to the bud.

3-A bud grows gradually and remains connected to the parental cell until it
is fully grown then separates from it or remains to form a colony

Regeneration is the ability of animals to compensate their missing parts.

The living organism can reproduce by one of its parts.

Starfish arms could be revived and give out a complete animal if they contain a
part of the central disc of the animal. REGENERATION IN STARFISH

Ii the star fish missed on arm /},»%» *

The remaining part form new arm
Instead the missing arm
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Ii the star fish missed all the arms

The part of center disc form a
new animal

Question for thinking B alamy stock photo

If the number of chromosomes in a starfish mother cell is {2N), how many
chromosomes are there in the cells resulted by reqeneration? Why?
(2N). Because it reproduce asexual by Regeneration by mitotic division

4 <SDUFS RDrORAYANIOR
It occurs in

Spore propagation It Is a type of asexual reproduction occur in
funqus and by producing spores

1-Some fungi such 2-Some Algae

How does the reproduction by Spore propagation occur ¢

1- Each sporangium (special organs) has a large number of spores that
release after rupturing its wall.

2-When spores find a suitable environment, they starts growing to gives out
a new organism.

What each spore cell will give if it placed on wef bred again? New fungus
What is the type of cell division in this reproduction? Mitotic
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Vegetative propagation -Plants reproduce vegetative without needing
seeds by the plant's vegetative organs (leaves- stems — roots)

Artificially - The cells (tissues culturing) in order to
produce new plants very similar to the parent
plant.

Naturally - by the plant's vegetative organs

(leaves- stems — roots) cell's mitotic division.

Information

1-Asexual reproduction produces individuals identical in genetic
structure the original organism.

2-The similarity in the genetic structure of the resulted offspring is
caused by (mitosis).

3-The new offspring gets a full copy of the parental individual’s genetic
traits.

Thus, no genetic variations occurred causing difference in the
resulting offspring from the original organism.

Second: $9320a) FORFOUNGRIOH

e |t is the most common type of reproduction especially in the higher
living organisms.

Sexual reproduction occurs between two parental individuals. One of
them is a male and the other is a female. Sexual reproduction depends
on two main processes: formation of gametes and fertilization.

Formation ot gametes =

1-Gametes cells known as reproductive cells veioss 1| (@D
2- It produces by the meiotic division
(reduction division). N O O\ 0 6 N

half the number of chromosomes (N) in @

3-Gametes resulted from this division contain / ? «” § \
Ca-rees@

organism's somatic cells.
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Fertilization - It is the combination of a male gamete (N) and a

female gamete(N) to form a zyqgote which contains the normal number of
chromosomes of the organism.

This zygote contains genetic material from each parent.
When it grows it gives a new offspring whose traits combine
each parent’s traits.

sexual reproduction is a source oi genetic variation:

~The oiispring resulting from sexual

reproduction combines the genetic traits from

two sources one of them is the male parent and

the other is the female parent.

~-This means that the resulted offspring have new
genetic traits that combine the parent’s traits.
Sexual reproduction is a source of genetic variation.

Fetus o
3 j ir‘ . .
(¥ % ‘QLJ Mitosis
Embryo ‘ & Mitosis =
(2n) : > \
Mitosis
Zygote _'
Fertilization Male

meiosis

ey i Testes Ovaries
¢ @R,
~" Sperm (n) ,
- & Female
meiosis

Egg (n)
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Unit four Lesson dwe

U= Bi MERCOTY, RSWOH

1. Through reproduction process...........cc.eeeee. Transfer irom parents to their offspring.
a. genetic traits b. organs C. gametes d. hormones
2. tiieieiniiiniiiiesacan reproduction mostly occurs in single-celled living organisms

a. Sexual b. Asexual c. Mitotic d. (a) and (b)

3. Asexual reproduction takes place by... .......... division

a. meiotic b. reduction C. mitotic. d. (a) and (b)

4. Bacieria reproduce by

a sexual.. b. spores C. vegetative d. binary fission.

5. Binary fission, budding, spore propagation and regeneration take place by ........

a. mitosis. b. meiosis c. fission d. sexual.

6. The binary fission of asexual reproduction occurs in ..

a, mammals, b. euglena C. reptiles d. the flowering plants.
1. Asexual reproduction occurs in the yeast fungus by

a. budding b. Sporogony. c. regeneration.  d. binary fission.
8. Amoeba reproduce by

a. binary fission b. gametes. ¢ regeneration. d. budding

9. The reproduction hy budding occurs in

a. mushroom.  c. bread mould fungus c. yeast fungus d. bacteria.
10. The parental individual disappears when the reproduction occurs in the

a. bacteria b.yeast.  c. bread mould fungus. d.. d mushroom
11. The parental individual disappear during reproduction hy

a. sporangium. . b. regeneration. c. binary fission. d. budding.
12. Asexual reproduction in hydra occurs by

a. regeneration b. budding c. spore formation d. cutting.

13. The ability of some animals to compensaie their missing parts is called. ......

a. budding. b. sporangium. C. sexual reproduction. d. regeneration.
14. The unicellular protozoans such as amoeha and paramecium reproduce by ......

a. binary fission b. budding C. regeneration d. spores
15.A colony of yeast may be iormed as a result oi

a budding. b. mitosis. c. regeneration d. (@) & (b) are correct
16. The type of asexual reproduction that occurs in some fungi and algue is the .....

a. regeneration. b. spore propagation.

c. budding. d. vegetative reproduction

17. Starfish reproduces asexually hy

aregeneration. . b. binary fission c. budding. d. spores
18. Ii the chromosomal number in cells of stariish is (2N), the numller 0i chromosomes in
resulted cells is

a. N b. 2N c. 2N . d. no correct answer,
19. Starfish arms could he regenerated and give a new animal if they coniain a part of the
a. bud. b. zygote C. sporangium d. central disc... ()
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20. Bread mould fungus reproduces asexually hy ...

a. Sporogony b. spore propagation. c. binary fission.  d. regeneration.
21. Reproduction hy spores occurs in all oi the following organisms excep ...

a. starfish b. algae. c. bread mould d. mushroom

22. Asexual reproduction hy spore propagation in fungi and algae occur by producing

a. Spores. b. suckers. c. cilia d. WhipS (Behira 2018) (Red Sea 2019)
23. The reproduction by spores occur in this living organisms, except

a. amoeba. b. bread mould fungus.

c. mushroom. d. no correct answer.

24. In the vegetative reproduction, the produced individuals are similar to their.. .....

a. parent individual. b. both parents. c. the zygote  d. no correct answer.
25. Spores are formed In some fungi inside a structure called .......

a. bud b. zygote. C . sporangium d. central disc.

26. The vegetative reproduction occurs in plants without need of ..........

a. stems. b. seeds. c. leaves. d. roots. (1smailia 2017/ Matrouh 2018
217. The process hy which the living organism produces new individuals with genetic properties

similar (identical) to the parent individual is called.............

a. sexual reproduction. b. asexual reproduction

C. vegetative reproduction. d. (b) and (c)..

28. It is possible to produce new plants identical to the mother plant by .... ..........

a. forming gametes b. fertilization. c. budding. d. tissue culture.
29. Sexual reproduction occurs in ...............

a. unicellular organisms. b. higher plants and animals.
c. plants only. d. single-celled organisms.

30. In sexual reproduction, the male gamete fuses with iemale gamete to form. .....

a. the sporangium. b. the zygote. . c the nucleus d. the cytoplasm.
31. Gametes formation takes place in ...........

a. asexual reproduction. b. sexual reproduction. c. regeneration d. budding.
32. The type oi reproduction that occurs beiween two individuals is. .......

a. asexual. b. sexual. C. regeneration d. binary fission.

b 5 RN contains genetic material irom hoth parents and grows to iorm an individual
carries characters irom both parents.

a. The gamete b. The zygote c. The cytoplasm d. The chromosome
34. All the following cells contain full copy of genetic material except

a. spore b. bud. C. zygote. d. pollen grains

35. The source oi genetic variation is the ................. reproduction.

a. budding b. vegetative c. sexual d. regeneration
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2, Bhoogy ol solumns (B B) what sults 1% jn column (A

Q) B) 0
1. Asexual a. occurs in unicellular living | A. as bacteria and
reproduction organisms amoeba
2. Sexual b. occurs in multicellular B. as yeast fungus
reproduction living organisms and hydra.
3. Reproduction by | c. occurs in higher living C. as human and
binary fission organisms flowering plants
d. occurs in unicellular and . D. as mushroom
multicellular living organisms | fungus
Q) (B) ©
1. Euglena a. A higher animal A. Reproduces by binary fission
2. Sponge b. A fungus B. Reproduces by spores
3. Mushroom | c. A multicellular C. Reproduces by budding
organism
d. A unicellular D. Reproduces sexually
protozoan

g, Put (V) o b)) 1n dront of dhe fullowlng statements and
HOPPEGR e falss VneS:

1. Respiration process is a process of producing new individuals of the same kind( )

2. The types of reproduction are meiosis and mitosis. ( )

3. Asexual reproduction occurs by only one living organism. () (Qena2014)
4. The unicellular protozoans reproduce by binary fission. ()

5. Simple algae are divided by binary fission ( )

6. D Sexual reproduction maintains the genetic structure of the living organisms( )
7. D Amoeba is divided by the binary fission into two identical cells. each is similar
the parental cell. ( )

8. A bud emerges as a lateral bulge in the cell, then the cell nucleus divides
meiotically into two nuclei, one of them remains in the parental cell and the other
one immigrates to the bud. ( )

9. The starfish reproduces by regeneration. ( )

10. Yeast reproduces asexually by binary fission. ( )

11. Asexual reproduction of living organisms occurs mitotically. ( )

12. Asexual reproduction keeps the genetic structure of living organisms. ()
13. The offspring resulted from the asexual reproduction has traits different from
the original organism. ( )

14. The gametes are often (2N), while somatic cells are often (N). ( )
15. Sexual reproduction takes place by gametes which are produced through
mitosis. ()
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1. Euglena reproduces asexually by budding.

2. Euglena reproduces asexually by budding.

3. Yeast fungus reproduces asexually by regeneration.

4. The starfish reproduces by binary fission.

5. The binary fission is considered as meiotic division.

6. Amoeba is divided by the budding into two identical cells, each cell is similar to
the parental cell.

7. Reproduction by spore propagation occurs in paramecium.

8. The reproduction by budding occurs in the unicellular living organisms only.
9. From unicellular living organisms that reproduces by budding is hydra.

10. The parent individual disappears during the reproduction by sporogony.

11. Asexual reproduction is a source of genetic variation.

12. The sexual reproduction depends on two main processes which are crossing and
fertilization.

13. Sexual reproduction takes place in plants by spores.

14. Reproduction by sporogony occurs in starfish.

15. To produce new plants identical to the original ones, the method of cultivating
seeds is used.

16. The zygote contains the half number of chromosomes present in the somatic
cells of living organism.

17. Gamete contain diploid number of chromosomes.

18.The fertilized ovum is called the ovary.

19. Pollination is the combination of the female gamete and male gamete to form a
zygote. (New Valley 2019) (Menia 2019

20. The cell produced due to fertilization is called tetrad.

21. In sexual reproduction, the male gamete fuses with female gamete to form
sporangium

Jo Welts Gho 90loniifle torm of sadh of the fullowilng,

1. A biological process, where the living organisms produce new individuals of the
same kind to ensure their continuity.

e The ability of living organisms to produce new individuals.

2. A process in which living organisms produce new individuals with genetic traits
identical to those of their parents.

The type of reproduction that takes place by only one living organism.

3. A type of asexual reproduction occurs in unicellular living organisms.

*A type of asexual reproduction in which the nucleus divides mitotically (mitosis)
and then the cell which represents the body of the unicellular organism splits into
two cells.

4. The type of asexual reproduction in which a colony may be formed.
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5. A structure emerges as a lateral bulge from the mother’s cell and contains a
nucleus.

6. The ability of some animals to compensate their missing parts. (

7. The ability of the missing part in some living organisms to grow forming
complete organism.

8. An animal consists of a central disc from which many arms arise.

9. Special organs inside which a large number of spores are found.

10. Special organs for reproduction in algae and fungi.

11. The type of asexual reproduction occurs in yeast fungus and sponges.

12. The most common asexual reproduction in fungi and algae.

13. Asexual reproduction takes place in some plants without needing seeds that is
by their vegetative organs.

14. The type of reproduction in which no genetic variation takes place.

15. A process by which the living organism produces individuals with traits differ
from

. * The type of reproduction which is considered as a source of genetic variation.
* The type of reproduction that occurs in higher multicellular organisms.

16. A process in which the fusion (combination) takes place between a male gamete
and a female gamete to form a zygote.

17. Cells produced in higher living organisms from special cells known as
reproductive cells through meiosis.

18. Cells are specialized for forming gametes. (Qna. Faryoum 2019

19.1tis resulted from the combination of a male gamete and a female gamete d .
contains the diploid number of chromosomes (2N) of the living organism (

20« It is a cell produced due to fertilization and it contains the complete number e
chromosomes of the living organism.

e It contains genetic material from both parent and during growth it gives new
individual carries the traits of both parents.

3 UIve Foasons $9k

1. Reproduction is the way of living organisms to ensure the continuity of their

species

2. All types of asexual reproduction take place by only one individual.

3. Asexual reproduction needs neither special systems nor structures to occur.

4. * Asexual reproduction keeps the genetic structure of the living organism.
*Asexual reproduction produces offspring with genetic traits identical to those of

their parent

5. Asexual reproduction depends on the mitotic division.

6. Binary fission is considered as mitotic division.

7. The genetic material is doubled before the binary fission of the bacterial cell.

8. The parent cell which reproduces by binary fission disappears.

9. A colony may be formed through reproduction by budding.

10. Starfish continues alive even a part of its body is cut.
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11. Starfish reproduces asexually by regeneration.

12. The number of chromosomes in cells resulted by regeneration is (2N) as in the
parental cell

13. Vegetative reproduction is called by this name.

14. Asexual reproduction in plants does not need the presence of gametes.

15. There are no new races (new individual with other trait) of plants (like grape),
when they reproduce by vegetative reproduction.

16. Spore propagation is a type of asexual reproduction which is common in some
fungi such as bread mould and mushroom.

17. The sporangium of bread mould fungus must be ruptured during reproduction.
18. Sexual reproduction depends on the meiotic division.

19. The zygote has the same number of chromosomes of cells of parental
organisms.

20. The number of chromosomes is constant in the same species which reproduce
sexually

21. Sexual reproduction is a source of the genetic variation between individuals.

2. Montion 40 mpMansd o rale ot

1. The reproduction process.

2. Asexual reproduction in producing offspring identical to their parents.
3. The central disc in the starfish.

4. Sporangium.

5. Vegetative reproduction.

6. The sexual reproduction in the occurrence of the genetic Variation.

7. Fertilization process.

8. Zygote.

s Wontilon an eRawmple o

1 A unicellular protozoan reproduces by binary fission.
2. A unicellular organism reproduces by budding.

3. An animal reproduces by regeneration.

4. An organism reproduces by spores.

5. A living organlsm reproduces sexually by two parents.

1. Asexual reproduction and sexual reproduction in view of each of the following:
a. Number of parents.

b. The genetic traits in the resulted offspring.

c. The type of cell division involved.

2. Reproduction by budding and reproduction by regeneration.

3. Reproduction by budding and reproduction by Sporogony.

4. Amoeba and yeast fungus according to the type of asexual reproduction

5. Pollen grain and sperm (according to site of formation).

6. Gametes and zygote.
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