PHYS 1111 Midterm 1     Date: ___/___/2023        Name: _______________________________________
Problem 1 (25 pt.). The rectangular object has a width of 1.2cm, height of 44mm and the length of 0.96m. The object density 
a) (5) What is the object’s total volume?

b) (5) What is the object’s total mass?

c) (5) What is the object’s total weight here on Earth?

d) (5) The object x-velocity is changing from 20m/s to 10m/s over the distance of 20m. What is its acceleration?


e) (5) These 20m are the arc of the circle with radius of 20m. What are the angular acceleration , final angular velocity  and the total angle traveled ?


Problem 2 (25 pt.)


The object from problem 1 is now sliding on the inclined plane. The initial height is 2m,  and 
a) (5) Draw the FBD 
b) (15) What is the speed of the object as it reaches point A?




c) After A, how long will it take for object to come to a stop?



Bonus (10 for each): re-do parts b and/or c using a different approach (without using forces)
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Description automatically generated]Problem 3 (25 pt.) Io is the one of the largest Jupiter’s moons. Semimajor axis is the circular orbit radius.

a) (5) What is Io’s orbital speed from the data provided?



b) (20) Find the mass of Jupiter.






Bonus (5): From data provided, what can you say about the acceleration of free fall on Jupiter surface?

Problem 4 (25 pt.) A ball of 1.5kg mass is launched at 30o to the horizontal at initial velocity of 15 m/s.
a) (5) What is the maximum height the ball will reach?

b) (5) What is the time it will take the ball to fall back to the flat surface?


c) (5) How far from the launch point will the ball fly (total range)?


d) (10) The horizontal headwind creates the drag force of 1.5N. Find the new range.



Bonus (5): re-do part d with a drag force of 15N.
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