
















1 A uniform ladder 15 m long is leaning against a frictionless wall at an angle of 53 
degrees above the horizontal. The weight of the ladder is 30 N. A 75 N boy climbs 
6.0 m up the ladder. The magnitude of the friction force (in N) exerted on the 
ladder by the floor is: 

2 Three particles each of mass 6.0 kg are located at (0, 0), (7, 1), and (11, 11). If the 
distances are in meters, then the angle (in radians) their center of mass vector 
makes with the horizontal is: 

3 Four objects of equal mass (m = 2 kg) are located at the corners of a square of 
edge 30 cm. The magnitude of the gravitational force (in N) on any of the four 
objects is: Hint: G = 6.67E-11 N.m^2/kg^2 and the objects are isolated from the 
rest of the Universe. 

4 Two objects of masses m1 = 450 kg and m2 = 330 kg are separated by 4.00 m. At 
what position, between them relative to m1 (other than infinety), can a 53.0 kg 
object placed so as to experience a net force of zero from the other two objects?  

5 A mattress of a water bed is 10.0 cm deep. The pressure (in Pa) exerted by the 
water bed on the floor, assuming that the lower surface of the bed makes contact 
with the floor, is: Hint: density of fresh water = 1000 kg/m^3. 

6 Water is flowing at 6.5 m/s in a circular pipe. If the diameter (القطر) of the pipe 
decreases to 1/2 its former value, the velocity of the water (in m/s) downstream is: 

7 The water level in a reservoir (خزان مائي كبیر) is maintained at a constant level. The 
exit velocity (in m/s) in an outlet pipe 9.0 m below the water surface is: 

8 The pressure inside a commercial airliner (طائرة) is maintained at 1.0 ATM 
(1.0E+05 N/m^2). If the outside pressure is 0.30 ATM, the outward force (in kilo 
Newton) exerted on a 0.85 m by 2.1 m cabin door is: 

9 A puck on a frictionless air hockey table has a mass of 5 g and is attached to a 
cord passing through a hole in the surface as in the figure. The puck is revolving at 
a distance 2.0 m from the hole with an angular velocity of 3.0 rad/s. The cord is 
then pulled from below, shortening the radius to 1.0 m. The new angular velocity 
(in rad/s) is: 

10 Four particles are connected by rigid rods of neglected mass. The origin is at the 
center. Let M1 = 7 kg, M2 = 4 kg, M3 = 9 kg, M4 = 4 kg, A = 3 m, and B = 5 m, 
and the system rotates in the xy plane about the z-axis with an angular speed of 
4.00 rad/sec, then the rotational kinetic energy of the system (in kilo Joules) is: 

11 A 4.00 kg particle has a velocity of (4.00 i + 5.00 j) m/s. The magnitude of its 
momentum (in kg. m/s) is: 

12 A 1000 kg car slides 30 m down a smooth incline that makes an angle of 30 
degrees with the horizontal . The change in the car’s potential energy (in kJ) is: 

13 A car having a total mass of 1650 kg and traveling at 120 km/h smashes into a 
tree. The car is stopped in 0.410 second. The average force (in Newton) acting on 
the car during the collision is: 

14 A 6 kg object is released from rest 80 m above the ground. When it has fallen 60 
m, it's kinetic energy (in J) is: (Consider g = 9.8 m/s^2) 

15 It takes 220 J of work to stretch a spring 11.0 cm from its unstressed length. The 
force constant (in kN/m) is: 
 



16 A 0.4 kg object is swung in a vertical circular path on a string 0.50 m long. If its 
speed is 4.00 m/s at the top of the circle, the tension (in Newton) in the string there 
is: 

17 A particle of unknown mass has a momentum of 26 kg.m/s. After 7.3 seconds, the 
momentum of the particle is 67 kg.m/s. Assuming straight line motion, the 
magnitude of the force (in Newton) acting on the particle during the interval is: 

 









Q_Number Q_text 
1 A horizontal uniform meter stick is supported at the 50 cm mark has a 

mass of 0.50 kg hanging from it at the 20 cm mark and a 0.30 kg mass 
hanging from it at the 60 cm mark. The position (in cm) on the meter 
stick at which one would hang a third mass of 0.60 kg to keep the meter 
stick balanced is: 

2 A uniform square metal plate with side L = 16 cm and mass 1.3 kg is 
located with its lower side corners at (0, 0) and (L, 0). A square with side 
L/4, its lower side is located at (0, 0) and (L/4, 0), is removed from the 
plate. The distance from the origin (in cm) of the center of mass of the 
remaining plate is: 

3 A satelite operates at an altitude of 360 km. If the satelite weighs 
5.22E+06 N at the earth's surface, its weight (in N) when it is in orbit is: 
Hint: consider g = 9.8 m/s^2; G = 6.67E-11 N.m^2/kg^2; M(earth) = 
5.97E+24 kg; R(earth) = 6.37E+06 m) 

4 Two objects of masses m1 and m2 attract each other with a gravitational 
force of magnitude 3.26E-09 N when separated by 32.0 cm. If the total 
mass of the objects is 4.50 kg, then m1 and m2 (in kg) are: Consider G = 
6.67E-11 N.m^2/kg^2 

5 If some water creatures (مخلوقات مائیة) can live at depths of one kilometer, 
the total pressure (in ATM) they will experience at this depth is: (Hint: 
density of sea water = 1020 kg/m^3; 1 ATM = 1.013E+05 N/m^2; and g 
= 9.8 m/s^2.) 

6 Two students pull on a horse, also in the xy- plane, where F1 = 120 N, F2 
= 80 N, theta 1 = 60 degrees, and theta 2 = 75 degrees. The magnitude of 
the force (in Newton) that a third student would have to exert on the horse 
to make the resultant force equal to zero is: 

7 A Boeing 727 airliner (طائرة) has a mass of 23,000 kg and the total area of 
both wings (top or bottom) is 140 m^2. The pressure difference (in 
N/m^2) between the top and bottom surface of each wing, when the 
airplane is in flight, must be: 

8 Two blocks, m1 = 1.1 kg and m2 = 2.2 kg, are connected by a light string 
as shown in the figure. If the radius of the pulley is 1.0 m and its moment 
of inertia is 5.0 kg · m^2, the acceleration of the system (in m/s^2) is: (g = 
9.8 m/s^2) 

9 A puck on a frictionless air hockey table has a mass of 4.0 kg and is 
attached to a cord passing through a hole in the surface as in the figure. 
The puck is revolving at a distance 5.0 m from the hole with an angular 
velocity of 3.0 rad/s. The angular momentum of the puck (in kg × m^2/s) 
is 

10 A wheel rotates about a fixed axis with a constant angular acceleration of 
4.0 rad/s^2. The diameter (القطر) of the wheel is 40 cm. The linear speed ( 
in cm/s) of a point on the rim (الإطار الخارجي) of this wheel at an instant 
when that point has a total linear acceleration with a magnitude of 1.2 
m/s^2 is: 
 



11 A 1850 kg truck traveling at a speed of 5.5 m/s makes a 90 degrees turn 
in a time of 3.9 s and emerges from this turn with a speed of 3.3 m/s. The 
magnitude of the average resultant force (in kN) on the truck during this 
turn is: 

12 Two stars of masses m1 = M and m2 = 2 M are separated by a distance D. 
The distance (measured from m1) to a point at which the net gravitational 
force on a third mass would be zero is: 

13 A hydraulic lift raises 1650 kg car when a 700 N force is applied to the 
smaller piston. If the smaller piston has an area of 8 cm^2, the cross 
sectional area (in cm^2) of the larger piston is: 

14 A constant torque of 25.0 N.m is applied to a wheel, initially at rest, 
whose moment of inertia is 0.130 kg.m^2. The angular speed (in rad/sec) 
of the wheel after it has made 15.0 revolutions is: 

15 A force (F = 20*t + 14) exerted on an object of mass 16 kg varies with 
time where t is in seconds and F in Newtons. If the velocity of the body 
was zero at t = 0, its velocity (in m/s) at t = 5 seconds is:  

16 A wheel starts from rest and rotates with constant angular acceleration to 
reach an angular speed of 18.0 rad/s in 3.00 s. The angle (in radians) 
through which it rotates in this time is: 

17 A particle moves uniformly around the circumference of a circle whose 
radius is 16.0 cm with a period of 0.185 second. The angular velocity (in 
rad/s) of the particle is: 

 


















