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Haykal 1.Explain Keppler’s second law:

The imaginary line of planet’s path sweeps out equal areas at equal periods of time   

1. Planets orbit the Sun in a shape called a(n)

a. Circular b. Elliptic c. Parabolic d.focus

2. The speed of planet is ____________ when it is nearest to earth

a. Smallest b. Largest c.constant

3. If the area swept by a planet in one month was 25 AU2 when it is at 

the farthest point of ellipse , what would be the area swept in one 

month at the closet point ?

a. 50 AU2 b. 12.5 AU2 c. 25 AU2 d. 2.5 AU2

Haykal  2. Explain the law of universal 

gravitation 
Any two objects of masses m1 and m2

undergo gravitational interaction force that :

1. Depends on their product of masses m1.m2

2. Inversely proportional to the square of the 

distance between them 

3.

2.1 practice 1 :

Tom's mass is 70.0 kg, and Sam's mass 

is 50.0 kg. Tom and Sam are standing 

20.0 m apart on the dance floor. What is 

the gravitational force between Sam an 

Tom

Answer is : 5.84×10-10 N which is very 

small compared to Sam and Tom’s 

weights



2.2 Practice 2 :

The distance between the blue and green ball is quadruples (4 times larger) 

and the mass of m1 doubles and m2 triples what will be the new gravitational 

force ?

a. 
F

16
b. 24 F c. 

3F

8
d. 

3F

2

2.3 Practice 3 : Suppose that planet X of mass  M , exerts 

a force on one of its moons that of mass 24x1022 Kg , if 

the distance separating the center of the moon and the 

planet X was 2500 Km , calculate the mass of X 

2.4 Practice 4: Two spheres are 1.02 km apart. One of 

the spheres has a mass of 57.0 kg, and the 

gravitational force between the spheres is 

1.79×10−14 N. What is the mass of the other sphere?



Haykal  3-19(1) : Calculate the orbital period and speed of a 

satellite  3.1 practice 1 :

The speed of a satellite orbiting Earth is proportional 

to ____.

3.2 practice 2 :

3.3 Practice 3: Recall that a satellite's speed is 

calculated using the formula v = 
𝑮𝑴𝑬

𝒓
. If Earth is 

closer to the Sun in December than it is in July, in 

which month is Earth moving faster and why?• December

• July

• April

• September

3.4 Practice 4: 

For a satellite to move around Earth in an orbit at an 

altitude of (10km), what orbital speed must it have?

[Earth's mass (mE)= 5.97x1024 kg, Radius of earth rE= 

6380 Km]

3.4 : Practice 4:

A planet orbits the Sun at a distance of 

2.87×109 km. The mass of the Sun is 1.99×1030 kg.

Calculate the period in days then in years

Calculate the speed of this planet



Haykal  4 : Explain Keppler first law

4.1 Practice 1 :

Which of the following physics laws describes the planets orbits as 

represented by the figure below?

a. Keppler’s first law

b. Keppler’s second law

c. Keppler’s third law

d. Newton’s law of gravitation

4.2 Practice 2 : According to Kepler’s first law, the path a planet 

follows around the Sun is

a. Circle b. Ellipse c. Parabolic d. 

focus

4.3 Practice 3 : According to Kepler’s first law , what does the sun 

represent with respect to the path of orbiting planets:

a. Center b. Focus c. parabola d. 

represents nothing



Haykal  5: Define Gravitational 

force  

Newton found that the gravitational force between two masses is inversely proportional to the 

square of ____.



Haykal  6,7: Identify work as scalar quantity measured in N.m or Joules and specify when it is positive 

zero or negative

6.1: Practice 1 :

Work is done on an object when a force is exerted on the object causing the object to be displaced 

____.

a. Perpendicular to force b. Parallel to force c. in a circle d. 

opposite to force direction6.2: Practice 2 :

In which of the following situations is no work done on a 

book?

6.3: Practice 3:Salem ties a ball to the end of a string of length (1.0 m) and swings the ball in a circle. If 

the string exerts a (10 N) force on the ball. How much work does the string do on the ball during a 

swing of one complete circle?

a. 0J b.10 J c.62.28 d.31.14

6.4: Practice 4: which of the following is NOT a unit for work

a. N.M b. Joules c.Kg.m2/s2 d. Kg.m2/s3



6.5: Practice 

5:

6.6: Salma pulls a suitcase with a force of (50N),that is applied along the handle at an angle of (60º) to 

the horizontal. How much work has she done after walking a horizontal distance of (15m)?

6.7:

6.8:

6.9:
6.10

:



Haykal  8: Determine graphically the work done by a force from 

the graph  

8.1 practice :A particle experiences a force that varies with 

position as shown in the graph. What is the work done by 

this force between ( x = 4 ), and ( x = 8 )?

a. 40 J

b. 60 J

c. 80 J

d. 120 J

8.2 practice : The force - displacement graph 

below represents the force applied when 

moving a block through a displacement of 2.4 

m. What is the work done on the block by the 

force?

a. 7.20 J

b. 14.4 J

c. 2.5 J

d. 0.4 J



Haykal  9: Apply relationship between work , power and time

Practice 9.1 :

Practice 9.2 :

Practice 9.3 : Which of the following is not unit of power 

a.
𝐉

𝐒
b. Kg

𝐦𝟐

𝐒𝟑
c. Kg

𝐦𝟐

𝐒𝟐
d. N

𝐦

𝐒

Practice 9.4:



Practice 9.5:

Practice 9.6 : A car engine uses a force of ( 29 kN ) to power a car at an average speed of ( 7.5 m/s ). What is the average 

power of the engine?

Haykal  10: Relate the rotational kinetic energy to the moment of inertia and the 

angular velocity
Practice 10.1 : A merry go round having a moment of inertia I = 2.45 Kgm2 , rotates with 

an angular velocity w= 5.65 rad/s , determine the type and the value of merry go round’s 

kinetic energy

Practice 10.2 : During his famous shot Roberto Carlos shoots a ball of mass M= 1.4 Kg 

with a linear speed V= 35 m/s , the ball also spins rapidly with an angular speed w= 45 

rad/s , the moment of inertia of the ball was I=0.07 Kgm2 calculate :

1. The translational kinetic energy of the ball

2. The rotational kinetic energy of the ball 

3. The total kinetic energy of the ball

Practice 9.7 : A weightlifter lifts (300 kg), from the ground to a height of (2.0 m) in 

(3.0 s). What is the average power generated by him?



10.3 When a car wheel rolls down over a hill, which of the following statement is true?

1. The wheel has both rotational and translational kinetic energies

2. The wheel has rotational kinetic energy only

3. The wheel has translational kinetic energy only

4. The wheel does not have any kinetic energy 

10.4

A basketball player spins a basketball on his finger at 

3 rad/s, as shown below. If he then spins the 

basketball at 6 rad/s, the rotational kinetic energy of 

the basketball will _____________

a. Increase by factor of 4

b. Increase by factor of 2

c. Decrease by factor of 4

d. Decrease by factor of 2

10.5

10.6



Haykal  11: Relate the gravitational potential energy to the mass , height above a reference  and 

gravity

11.1 Practice :

11.2 Practice :

11.3 Practice: A 25.0-kg shell is shot from a cannon 

at Earth’s surface. The reference level is Earth’s 

surface.

a. What is the shell-Earth system’s gravitational 

potential energy when the shell’s height is 425 m?

b. What is the change in the system's potential 

energy when the shell falls to a height of 225 m?



11.4 Practice: A pole vaulter of mass ( 52 kg ) jumps to a height of ( 6.12 m ) to clear the bar as shown in 

the figure . What is his gravitational potential energy at this height ?



Haykal  12 : Apply law of conservation of mechanical 

energy 



Kelli weighs 420 N, and she sits on a 

playground swing that hangs 0.40 m above 

the ground. Her mom pulls the swing back 

and releases it when the seat is 1.00 m above 

the ground.

How fast is Kelli moving when the swing 

passes through its lowest position?



A ball is released at the top of a smooth inclined plane that is (0.6 m) above ground as shown in the figure. What is 

the velocity of the ball when it reaches the bottom of the inclined plane?

The diagram below indicates the 

instantaneous positions of a simple 

pendulum in simple harmonic motion. At 

which position(s) is the potential energy of 

the system maximum? 

1. A and C only

2. B only

3. A and B only

4. B and C only





Haykal  13 : Define kinetic energy and apply relation between kinetic energy , mass and 

speed of particle
13.1 A motorcycle of mass 400 kg speeds up from 10 m/s to 20 m/s. How much work is done on the motorcycle 

to increase its speed? 

13.2 

13.3 What is the true relation of velocity V give the kinetic energy KE

a. V=
𝟐.𝑲𝑬

𝒎
b. V= 

2.𝐾𝐸

𝑚
c. V=

2𝑚

𝐾𝐸
d. 

𝐾𝐸

2𝑚

13.4



Haykal  14 : Describe the relation between the velocity of fluid and pressure exerted according to 

Bernoulli principle

If the fluid velocity at position 1 was V1= 12 m/s what possible value should be V2?

a. 6 m/s

b. 12 m/s

c. 40 m/s

d. 9 m/s

a. The high speed of air in the tornado has a lower pressure so it will be sucked inside the house so nothing can be done

b. The high speed wind of tornado has a high pressure thus it will be pushed inside house so doors must be closed

c. The high speed wind of tornado has a low pressure , this causes higher pressure air inside house to push outwards  , so it is

recommended to open the doors or windows to let the air goes out freely without breaking the windows or doors





Haykal  15 : Recall pascal principle , apply pascal principle to 

hydraulic systems  15.1 An automobile weighing 2.3×104 N is lifted by a hydraulic cylinder with an 

area of 0.15 m2.

a. What is the pressure in the hydraulic cylinder?

b. The pressure in the lifting cylinder is produced by pushing on a 0.0082 

m2 cylinder. What force must be exerted on this small cylinder to lift the 

automobile?

15.2

15.3



a.1200 cm2

b.750000 cm2

c.0.03 cm2

d.33.3 cm2

In the hydraulic system shown in the figure below, the 

pressure on the small piston is P1, and the pressure on 

the large piston is P2. According to pascal’s law, which of 

the following is correct?

1. P1=P2

2. P1>P2

3. P1<P2

4. A1>A2

Which of the following statements represents pascal principle?

1. When the volume of gas decrease , its pressure increase

2. A body immersed in liquid , will be affected by a force 

exerted by this liquid

3. Liquid transmits any external pressure exerted on it in all 

directions and at any point on liquid 

4. For any action there is equal and opposite reaction



Haykal  16 :

16.1  16.2  





Haykal  17 : 



Haykal  18 : 



Kepler's third law states that ………… 

a. the orbits of the planets are elliptical. 

b. the speed of a planet's orbit varies depending on which part of the ellipse it is occupying. 

c. the square of the ratio of the periods of any two planets revolving around the Sun is equal to the cube of the ratio of 

their average distance from the sun. 

d. objects attract other objects with a force that is directly proportional to the product of their masses, and inversely 

proportional to the square of the distance between them.



19 :







Hope this worksheet be useful for u and        

good Luck 


