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1.A book of 150 g is initially resting on a table which has no friction. A force of 3,2 N is applied on the book that moves on a distance of 1.2 m. The table is 1.4 m high. https://prnt.sc/vvec3z 
a) What is the work done by force on the book? 
 Work is only done when force is applied on a body, causing it to move over a certain distance. The direction of force must be parallel to that of motion.

                                           
b) What is the final speed of the book?
Conservation of energy states that the net energy on a system is zero, that is energy cannot be lost of gained, for an isolated system. 
In this case all energy is converted to kinetic energy due to the system being frictionless.
The work done (W) therefore is equal to the change in kinetic energy (K.E) 
 
                                              	            ………………………………. (1b)
The generated kinetic energy can be calculated by considering the mass(m) and the square of the velocity(v) that it moves with 
					
Combining the two equations, its seen
	
       					  
Inserting the given values, in right SI units

W = 3.84N   	m = 150g 0r 0.150 kg   v= speed of the book 




Dividing both sides by 0.075 to remain with v2 on the right side of the equation 


The speed v is found as the square root of the equation.



					V = 7.15m/s
c) What is the final kinetic energy of the book?

 Final kinetic energy is calculate considering the final velocity of the body, at the end of motion, the body slides through the body, with a velocity of 7.15m/s and finally stops 1.2m away at that point, the velocity is then 0m/s at that point.


d) What is the gravitational potential energy of the book in relation to on the ground?
 
Gravitational energy is energy stored in a body, by virtue of its position.
The book has a potential energy due to its height being 1.4m above the ground (reference point)

 
U =?
M= 0.15kg         g = 9.8N/Kg          y=1.4m

Inserting the values in the equation.


2. A device that launches tennis balls contains a spring that compression. The spring can be compressed on 5.2 cm. If every tennis ball weighs 57 g and the spring stiffness is 550 N/m: https://prnt.sc/vvecw1
a) What force does the spring exert on the tennis ball? 
Hooke’s law of elasticity states that, provided a spring elastic limit has not been reached, the force applied on a spring is linearly proportional to the compression or expansion caused (extension)

Mathematically this is written as 

F =?
E = 5.2 cm   converting to meters = 0.052m 
K = 550N/m

b) What is the potential elastic energy quantity of the spring? 
By virtue of the spring being compressed it generates a potential energy, in that has the possibility of returning to its original position.

					
c) At what maximum speed is the tennis ball projected? 
As the spring returns to its original position, all the potential energy is transferred to the tennis ball. the ball is then projected over a certain distance, generating kinetic energy.
Maximum speed is therefore obtained the point at which all the potential energy is converted to kinetic energy 


                       U = 0.676 J              

				
				
                                               
			                                      =    4.87m/s
(d) If the aircraft projected the ball directly upward, what would be the maximum height reached by the bullet?
By conservation of energy the maximum height is obtained at the point where potential energy is equal to kinetic energy.


Since mass is the same in both cases it can be cancelled 


 The height becomes 


3.A baseball weighs about 142 g. A very good player can throw it to a speed of 145 km/h.
 a) How much movement is the ball? 
Movement of the ball is equivalent to the ball’s momentum p, which is obtained as 

M = 142g   converting to kg 
V = 145km/h convert to m/s 

Insert in momentum formula 

b) What force must be used by a hitter to stop the ball and the return if it comes into contact with the stick for 0.4 seconds?
At point of contact, between the ball and the hitter, impulse is generated.
Impulse is referred to the product of force F at an instantaneous time, t. Impulse is generated when a body changes momentum.


Final p =5.72 J     initial p = 0 J            t = 0.4 s             F =?

                                                          
                                                 
4. Yazmyn is an offensive soccer player who weighs 70 kg. It moves to a speed of 5,3 m/s westward. She collides with a player defensive of the other team that weighs 65 kg and is still. Determines vector speed of each player following their collision.
M 1= 70 kg 
V 1= 5.3m/s
M2= 65 kg 
V2 = 0 m/s
Assuming their collision is inelastic.in which no kinetic energy is lost in the collision 


In this collision the bodies move with a constant velocity 
Inserting the values 



5. A 3.4 kg grenade initially at rest explodes into three pieces. One 1.2 kg piece is heading southwest at a speed of 5.3 m/s. One The second piece of 0.9 kg is headed to the [N 30o E] at a speed of 4.1 m/s. Determines the vector speed of the third track https://prnt.sc/vvedgc
m =3.4 kg v = 0 m/s since its at rest 
m1= 1.2kg v1 = 5.3 m/s 
m2 = 0.9kg v2= 4.1m/s
m3 = 3.4 kg – (1.2kg+ 0.9kg) = 1.3 kg       v3 =?

since motion is linear, by law of linear conservation of linear momentum, initial momentum is equal to final momentum.





  in the opposite direction 
6. A car and a truck collide as in the scenario below. If both vehicles are driving at the same speed, explain what happens, considering energy conservation and the quantity of movement. Also indicates the type of collision. https://prnt.sc/vvedrq Formula: https://prnt.sc/vvee8v and https://prnt.sc/vveefa
As the vehicles moves with momentum, the truck having a large mass will have a large momentum than the car. Since the velocity is same, the truck will push the car towards the left due to its large momentum.  At the point of contact, some energy is converted to sound or deformation, thus this energy is considered lost. This makes the collision inelastic, thus bodies will move with a common velocity. 
