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PHYSICS FIRST – 021 (chapter 2,3,4,6.1,6.2,6.3 )  
 

1. An object moving along the x-axis has an initial velocity v= 1 m/s at t=0.It’s velocity two 
seconds later is -7 m/s. What is the average acceleration (in m/s2) of the particle between 
t=0s and t=2s? 
 

A) 2 
B)   4 
C)   0 
D)  -2 
E)  -4 

          Answer: E 
 

2. A stone is projected vertically upwards from the surface of the ground with an initial speed 
of 25 m/s. It’s average speed (in m/s)  over the time interval from its projection to the 
moment just before hitting the ground is: 
 

A) 7.5 
B) 9.8 
C) 0 
D) 12.5 
E) 5.9 

           Answer: D 
 

3. A car is moving along the positive X-axis at a constant speed of 12 m/s.the driver notices a 
red traffic light 30m ahead of him. Thus the driver immediately applies the breaks , and the 
car decelerates uniformly at 3m/s2. Which of the following statements is correct? 
 

A) The car will stop at a position 7.5m before reaching the traffic light 
B) The car will stop at a position 7.5m after the traffic light  
C) The car will stop at a position 6.0m before reaching the traffic light  
D) The car will stop at a position 6.0m after the traffic light  
E) The car will stop exactly at the position of the traffic light 

          Answer: C 
   

4. A helicopter is ascending vertically upwards at a constant speed of 12m/s. When it is at a 
height of 40m above the ground it releases a box. The speed (in m/s) of the box just before 
it hits the ground is: 
 

A) 28.0 
B) 30.5 
C) 16.7 
D) 9.8 
E) 36.3 

         Answer: B 
 
 
 
 
 
 

 



   
 

   
 

5. In each figure, the set of forces act on an object. Which set does not change the state of 
motion of the object? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                Answer : B 
 

6. Which of the following statements is WRONG? 
 

A) While mass is a scalar quantity, weight is a vector quantity. 
B) The action force and the reaction force can never act on the same object. 
C) An object can move at constant velocity if only one force acts on it. 
D) If an object is moving at constant velocity, then the resultant force acting on it is 

zero. 
E) The acceleration is always along the direction of the resultant force. 

 
Answer: C 
 

7. In the figure the force F = 40N, M = 4kg , θ = 30° and the coefficient of kinetic friction 
between the ground and the block is μk = 0.2, The acceleration of the block is: 
 

 
A) 4.98 
B) 6.81 
C) 1.87 
D) 9.81 
E) 5.73 

 
Answer: B 

 
 

8. in the figure , M1 =3kg ,M2 =5kg and θ=30°. All the surfaces are friction less . The 
acceleration (in m/s2) of mass M2 is: 
 

A) 0.6 up the incline 
B) 0.6 down the incline 
C) 2.5 up the incline 
D) 2.5 down the incline 
E) 0 

 
Answer: A 
 

A) B) C) 

D) E) 



   
 

   
 

9. In the figure, all surfaces are rough, M1 =3 kg and M2 = 1 kg and the coefficient of friction   
μs = 0.5 and μk = 0.2 for all surfaces. Find the maximum value of mass m (in kg) such that 
mass M2 will move with mass M1 without sliding. Ignore masses of all strings and the mass of 
the pulley. 

 
A) 8.4 
B) 2.3 
C) 4.0 
D) 5.6 
E) 4.9 

 
Answer: D 
 
 

10. A 12 kg child is sitting on the back seat of a car that is moving at a constant velocity of 10 
m/s along a horizontal road. The driver notices a red traffic light ahead of him and applies 
the breaks, If the car comes to a stop in 12m, calculate the minimum value of the 
coefficient of static friction such that the child does not slide. (Assume only the force of 
friction acts on the child in the horizontal direction). 

 
A) 0.4 
B) 0.5 
C) 0.2 
D) 0.7 
E) 0.1 

 
Answer: A 
 

11. A 4 kg object starts moving from the origin with a speed of 2 m/s under the effect of a 
variable force Fx that acts along the x-axis as shown in the figure. The speed (m/s) of the 
object at x = 10 m is: 

 
A) 9.8 
B) 6.8 
C) 7.2 
D) 10.0 
E) 1.1 

 
Answer:  C  

 
12. You run a race with a friend. At first your kinetic energy is the same as his kinetic energy, 

but he is running faster than you are. When you increase your speed by 20 percent, you are 
running at the same speed he is. If your mass is 85 kg what is his mass (in kg)? 
 

A) 71 
B) 59 
C) 78 
D) 89 
E) 67 

 
Answer: A 

 
 

 





































































 
 

1- The three blocks (A , B and C) shown below do rest on the table . The 
weight for block A is 1 N , the weight of block B is 2 N , and the weight of 
block C is 5 N . The magnitude of force ( in N) exerted by block C  on block 
B is : 
  

  A.2   
  B.0 
  C.8 
  D.3 
    E.6  

 
Answer : D 

 
 
2- Three masses (M, 15 kg and 10 kg) are connected by massless wires over a 

massless  frictionless pulley as shown in the figure. If the tension in wire B 
connecting the 10.0 kg and 15.0 kg masses is 133 N, find the tension in wire 
A: 

 
         A.450 
         B. 350 
         C. 400 
         D. 517  

     E. 333  
  
Answer : E 

    
  



 
 
 
3- Two masses MI and M2 are moving on an inclined plane. A force F parallel to 

the incline is pushing M2 up as shown in the figure. The surface of the 
inclined plane is frictionless and the angle Theta =30 degrees. MI=3 kg, M2 = 
2 kg, and F= 40 N. Find the magnitude of the force exerted on MI by M2. 

A. 15 
B. 18 
C. 36 
D. 24 
E. 30 

 
Answer : B 

 
  



 
 
4- Two masses A (5-kg) and B (10-kg) start sliding down a 20° inclined plane 

from rest a distance d = 6.6 m along the incline .The coefficient of kinetic 
friction between each block and the incline is 0.20. How long does it take 
mass A to reach the bottom? 

 
A. 1.51 
B. 2.96 
C. 3.59 
D. 4.07 
E. 8.08 

 
Answer : B 

  



  
 
5- As shown the force F is pushing horizontally on the wedge m which is placed 

on the inclined surface, the coefficient of kinetic friction between the 
wedge and the incline is 0.16. Knowing that F = 300 N , m= 34-kg ,and 
theta=20. The magnitude of the wedges’s acceleration (in m/s2) along the 
incline is: 

 
A. 1.9 
B. 3 
C. 14.3 
D. 2.2 
E. 0.9 

 
Answer : D  

  



 
 
6. Two masses M and 2M are connected by a string that passes over a very light 

frictionless pulley. Mass M slides on a 40 degrees inclined plane, while mass 
2M hangs suspended by the string, as shown in the figure, the coefficient of 
kinetic friction between the mass M and the incline is 0.2 . Find the 
magnitude of the acceleration of the suspended mass 2M as it falls:  

 
A. 5.4 
B. 3.9 
C. 3.3 
D. 3.7 
E. 4.1 

 
Answer : A  

 
  



 
 
7. As shown, the force P of magnitude 70N, is applied to a 3 kg block to 

enforce it to accelerate across the ceiling. The coefficient of kinetic friction 
between the block and the ceiling is 0.26 . Given that the angle is 72, the 
magnitude of the block’s acceleration in (m/s2) is:  

 
A. 13.7 
B. 0 
C. 11.2  
D. 0.7 
E. 4 

 
Answer : E  

  



 
 
8. As shown, the two blocks m1 and m2, are connected by a wire of negligible 

mass. The force F of magnitude 35N, is applied to block m2. The coefficient 
of kinetic friction between each block and the horizontal surface is 0.26. 
Given that m1= 2 kg, m2= 1 kg and the angle theta = 29 the tension (in N) in 
the wire is: 

 
A. 316.7 
B. 3.9 
C. 17.5 
D. 22.0 
E. 4.6 

 
Answer : C  

 
  



 
 
9. The slab (m2= 5 kg) and the block (m1=3.5 kg) are placed on a frictionless 

table as shown, while the other block (m3= 7.6 kg) is hanging from m1. The 
coefficients of kinetic and static friction between m2 and m1 0.5 and 0.6 
respectively. The acceleration of m1 in (m/s2): 

 

Answer : 5.16 m/s2 
 

 
10. Two blocks of masses 2 kg and 3 kg move on a horizontal frictionless surface 
and are subject to two horizontal forces of magnitudes 25N and 5 N. What is the 
magnitude of the force ( in N) exerted by block 2 on block 1: 

 
A. 17 
B. 21 
C. 29 
D. 37 
E. 11 

 
Answer : A   

2.0 kg 
3.0 kg 

1 
2 

25 N 5.0 N 



 
 
11. As shown, in the figure, a force F of magnitude 12N is pulling a box of mass 

m2=1 kg on inclined plane (theta= 37). The box is connected by a cord to 
another box m1= 3 kg on the floor. The floor, plane , and pulley are 
frictionless and the masses of the pulley and the cord are negligible. What is 
the tension (in N) in the cord? 

 

 
Answer : T = 9 N  
  



 
 
12. Two blocks, A and B are at rest on a table as shown in the figure. The mass 

of block A is 1 kg. The magnitude of the normal force from the ground on 
block B is 39.2 N. What is the mass (in kg) of block B? 

 
A. 3 
B. 1 
C. 4 
D. 2 
E. 5 

 
Answer : A  

 
 
 
 
13.  As shown, four masses connected with wires, are hanging from a ceiling. The 
masses are:m1= 5.5kg, m2= 2.4kg , m3= 9.9kg and m4= 3.6 kg. 

The tension (in N) in the wire connecting masses m1 and m2 is approximately: 
 
Answer : 156 N 
  

B 

A 

m1 

m2 

m3 

m4 m4



 
 
14.  A massive box (19kg) slides on a horizontal surface with an initial speed. 

The coefficient of kinetic friction between the block and the surface is 0.2 . 
The block travels a distance of 35 m before if stops. The initial speed ( in 
m/s) of the block is: 

 
A.3.7 
B. 19.8 
C. 75.6 
D. 11.7 
E. 23.2 

 
Answer : D  

 
15. Two vectors A and B are given in terms of their components . For vector A , 

Ax= +5.0 m and Ay= -7.0 m. For vector B , BX = +9.0 m and By = -2.0m . Find 
the magnitude of the vector A – B and the angle this vector makes 
counterclockwise relative to the + x – axis  

 
 A. 6.4 m , 231 degrees  
 B. 5.7m , 51 degrees  
 C. 5.7 m , 45 degrees  
 D. 5.7m , 225 degrees 
 E. 6.4m , 51 degrees 

 
 Answer : A   












