1. Write all four kinematics equations.
Kinematics is the study of objects in movement and their inter-relationships. There are mainly four kinematic equations, which relate to displacement, velocity, time, acceleration. 
V = u+at
S= ut+ 1/2 at2
S= 1/2 t(v+u)
V2 =u2 +2as
These are the four commonly used kinematics equations. 

2. Modify the four kinematics equations for the case that you choose to work in a coordinate system where t0 is not set to 0. Hint: Your answer will be similar to the regular kinematics equations, but the term t0 will be added at certain points.

Given t0  0, the modified kinematic equations are as follows,
V= u+a (t-t0)
S= u (t-t0) +1/2 a (t-t0)2 
S= ½(t-t0) (v+u)

3. Some drops a ball off of the top of a 125-m-tall building. In this problem, you will be solving for the time it takes the ball to hit the ground
(a)Define your coordinate system, be thorough. 
b) Write down the given information, be sure to include hidden information.
 (c) State what physics principle is at play here. How do you know this? 
d) Select an equation.	
 (e) Solve for the time it takes for the ball to hit the ground.	
Solution:
a) Coordinate at top of the building (0,125)m and at the bottom of the building (0,0)m.
                                     

                                                            (0,125)
	125m 


                                                             
                                                            
                                                              (0,0)	
b)
Given, the height of the building h = 125m
And must take the gravity as positive to calculate the time taken by the ball to reach the ground.
c) 
The principle used here is the principle of free fall and work energy. Since there is no friction or initial velocity and it contains only height, it follows this principle.
d) 
The equation used is 
S= ut+ 1/2 at2
e)
Here, 
h= ut+1/2gt2
( initial velocity u=0)
125= 1/2 x 10 x t2
125 =10/2 x t2
125=5t 2	
  t2 = 125/5=25		
   t=5s
Hence the ball will take 5s to reach the ground.








4. Consider the vectors  = 7 - 3 + 5 and  = 2+ 3


 (a) What is  + ?

 (b) What is −5?



a)    7-3 +5


(+)   2+3



=     9+0+5
 

b) -5



= -5(7-3+5)



= -35+15-25

5. Someone kicks a ball off of a 15-m-high cliff. The kick is at an angle of30degrees above the horizontal with a speed of 20 m/s. In this problem youwill be ultimately solving for the distance from the cliff that the ball lands. (a)Write down all the given information. Be sure to organize it effectively. (b)Solve for the time it will take the ball to hit the ground. (c) Solve for the horizontal distance from the cliff that the ball will land. 
Solution:
a)  Given,
Cliff height h0 =15m


Initial launch velocity= 20 m/s at 30above the horizontal, (θ =30)

Initial vertical velocity uy= u sin θ = 20m/s *sin 30  = 10 m/s

Initial horizontal velocity ux = u cosθ= 20m/s*cos 30= 17.32m/s

b)  Considering rising part, 
 Use the formula
V=u+at
  Considering the vertical motion of the ball and at maximum height, vertical velocity becomes zero. Put a negative sign for g because the ball is going up and g is acting downwards. 
Vymax = uy - g t1
0 m/s =10 m/s –10m/s2 × t1
0=10-10×t1
10t1=10
t 1=10/10
t 1 =  1 s
use the formula, 
v2 = u2 +2as
V2 – u2 =2as
By applying the similar condition mentioned above,
V2ymax –u2y = -2gh
0 - 102=-2× 10×h
-102= -20h
h=100/20
h=5m
Maximum height = cliff height + height reached by the ball
H= h0 +h
H=15+5

H= 20m
Considering the falling part,
Use the formula,
S= ut +1/2 at
H=vymax t2 +1/2gt22
20= 0×t2+1/2×10×t22
20=10/2×t22
5t22=20
t22=20/5

t2=
t2 =2s
 Therefore, time taken by the ball to hit the ground,
t =t1 +t2
t = 1+ 2
t= 3 s

c) Velocity = distance/ time
 Horizontal velocity = horizontal distance / time
ux =x/t
x=ux × t
x=17.32×3
x=51.96m

6. What are the direction and magnitude of a centripetal acceleration?
Solution:
Centripetal acceleration, property of the motion of a body traversing a circular path. The acceleration is directed radially toward the centre of the circle and has a magnitude equal to the square of the body’s speed alongside the curve divided with the aid of the distance from the centre of the circle to the moving body. The force causing this acceleration is directed additionally towards the centre of the circle and is named centripetal force.


7. A particle has an acceleration described by the equation 



 = bt2+ ct3
(a) What is the magnitude and direction of the velocity?
 (b) Write the equation of motion for this particle (an equation of motion is a formula for the position as a function of time).
Solution:



a) =bt2+ct3



      = bt2 + ct3 





 =(bt2 +ct3 ) dt





       = +


Magnitude, =

Direction θ = tan-1()


                      =tan-1(/)

                      =tan-1 () , with y- axis
b) The equation used here is,
     s=ut +1/2 at2



At t=0, v=0=v0

Therefore, )

 8. A projectile is launched from ground level at angle θ and speed v0 in to a headwind that causes a constant horizontal acceleration of magnitude a opposite the direction of motion.
(a) Find an expression in terms of a and g for the launch angle that gives maximum range. 
(b) What is the angle for maximum range if a is 10 percent of g?
Solution:
For the launch angle θ and initial velocity v0
Initial vertical velocity= v0 sin θ
Initial horizontal velocity= v0 cosθ
a) At highest point its vertical velocity will be zero.
From  vf = vi - gt = 0 
we get, 

Total time of flight, 2×T= 2 × 
During that time the projectile will cover a horizontal diatance of
 (range ),
 Using equation ,S=ut-1/2 at2   
Range


S=  -
For maximun range

<0 , 
b)
The angle for maximim range,
 if a=10%of g
 a= 0.10g
θ =1/2 tan-1  × g/0.10g

   =1/2 tan-1 10
   = 42.144
9. A rubber ball is shot straight up from the ground with speed v0. Simultaneously, a second rubber ball at height h directly above the first ball is droppedfrom rest. (a) At what height above the ground do the balls collide? Youranswer will be an algebraic expression in terms of h, v0 and g.
(b) What is themaximum value of h for which a collision occurs before the first ball falls backto the ground? 
(c) For what value of h does the collision occur at the instantwhen the first ball is at its highest point?
Solution
a) from kinematics equation
s=ut +1/2at2,
for the ball dropped
h-h1= ½ gt2	 (1)
for other ball
h1=v0t -1/2gt2	 (2)
 (1)+ (2)
h=v0t

t=
fron (2)
h1=h- 1/2(g)(h/v0)2
h1 = h-(g/2)(h/v0)2	
 thus h1 is the the height at which the balls collide 
	
b) For h to be maximum, h1=0
h-1/2(g)(h/v0)2 =0
1- ½(g h/v02) =0
hmax=2v02/g





c)
 s=1/2(gt2)
    =1/2 (g)(v0/g)2
   = v02/2g
hmax+s=h=2(v02/2g)= v02/g
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