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Q1. 

Figure 1 gives the acceleration as a function of time of a car moving in one dimension. Over 

which time interval(s) indicated with capital letters does the car move with constant speed? 

 
 

A) E 

B) C, G 

C) C, E, G 

D) A, B, D, F, H 

E) D, F 

 

Q2. 

Find the mass of water contained in a flat pool of surface area 3.7×107 mm2 and depth of 2.0 m. 

 

A) 7.4×104 kg 

B) 4.5×104 kg 

C) 7.4×109 kg 

D) 2.0×109 kg 

E) 8.5×104 kg 

 

Q3. 

A ball is released from rest from the top of a building of height H above the ground. If it takes 

2.00 s for the ball to fall halfway to the ground, then find the height H of the building. [Ignore 

air resistance] 

 

A) 39.2 m 

B) 68.6 m 

C) 52.8 m 

D) 46.4 m 

E) 32.8 m 

 

Q4. 

Starting at point A, a car travels 80.0 km due east at 40.0 km/h, then immediately turns back 

and travels 60.0 km due west at 30.0 km/h to reach point B. Find the car’s average velocity for 

the trip from point A to point B. 

 

A) +5.00 km/h 

B) +35.0 km/h 

C) –35.0 km/h 

D) zero 

E) –10.0 km/h 



Phys101 Midterm Exam-203 Zero Version 

Coordinator: Dr. W. Al-Basheer Sunday, July 4, 2021 Page: 2 

King Fahd University of Petroleum and Minerals 

Department of Physics 

 

Q5. 

The two vectors shown in Figure 2 lie in an xy plane. What are the signs of the x and y 

components, respectively, of the vector (𝑑1
⃗⃗⃗⃗ − 𝑑2

⃗⃗⃗⃗ )?  

 
 

A) –,– 

B) +, – 

C) –, + 

D) +, + 

E) None of the other answers is correct. 

 

Q6. 

For the following two vectors, find the result of (𝐴 + �⃗� ). (𝐴 × 4�⃗� ) 

       𝐴 = 3𝑖̂ − 2𝑗̂ + 4�̂� 

       �⃗� = −5𝑖̂ + 2𝑗̂ − �̂� 

 

A) 0 

B) –1 

C) 1 

D) 24 

E) –24 

 

Q7. 

A plane is headed west at a speed of 165 m/s relative to the ground. A wind with a speed of 

25.0 m/s relative to the ground is blowing south at the same time as the plane is flying. Find the 

velocity of the wind relative to the plane. 

 

A) (165𝑖̂ − 25.0𝑗̂)𝑚/𝑠   

B) (165𝑖̂ + 25.0𝑗̂)𝑚/𝑠 

C) (−165𝑖̂ − 25.0𝑗̂)𝑚/𝑠 

D) (−165𝑖̂ + 25.0𝑗̂)𝑚/𝑠 

E) 25.0 m/s 
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Q8. 

A red ball is horizontally projected from the top of a 200-m building with a velocity of            

10.0𝑖̂ m/s. Exactly at the same time, a blue ball is vertically released from the same point as the 

red ball. Ignoring air resistance, only one statement is CORRECT. 

 

A) The two balls reach the ground at the same instant. 

B) The blue ball reaches the ground first. 

C) The red ball reaches the ground first. 

D) Both balls hit the ground with the same speed. 

E)  The acceleration of the red ball is greater than the acceleration of the blue ball. 

 

Q9. 

A stone is tied to the end of a string and is rotated in a horizontal circle with a period of          

0.150 s. If the radius of the circle is 0.850 m, then find the magnitude of its centripetal 

acceleration. 

 

A) 1.49×103 m/s2 

B) 2.55×103 m/s2 

C) 3.58×103 m/s2 

D) 5.52×103 m/s2 

E) zero 

 

Q10. 

A 70.0 kg person stands on a scale in an elevator cab that moves downward. Initially, the speed 

of the cab is 4.00 m/s, and after 1.00 s, the cab’s speed is 2.00 m/s. Find the scale reading while 

the cab is moving downward. 

 

A) 826 N 

B) 980 N 

C) 367 N 

D) 544 N 

E) zero 

 

Q11. 

A particle moves at constant velocity under the effect of 3 forces. If two of the forces are        

𝐹1
⃗⃗  ⃗ = 2.00 𝑁𝑖̂ − 6.00 𝑁 𝑗 ̂and 𝐹2

⃗⃗  ⃗ = 3.00 𝑁𝑖̂ − 4.00 𝑁 𝑗̂, then find the third force 𝐹3
⃗⃗  ⃗. 

 

 

A) 𝐹3
⃗⃗  ⃗ = −5.00 𝑁𝑖̂ + 10.0 𝑁 𝑗 ̂

B) 𝐹3
⃗⃗  ⃗ = 5.00 𝑁𝑖̂ + 10.0 𝑁 𝑗̂ 

C) 𝐹3
⃗⃗  ⃗ = 3.00 𝑁𝑖̂ + 7.0 𝑁 𝑗 ̂

D) 𝐹3
⃗⃗  ⃗ = 7.00 𝑁𝑖̂ + 3.0 𝑁 𝑗 ̂

E) zero 
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Q12. 

A 300-N horizontal force is applied on a 60.0 kg box that is initially resting on a horizontal 

rough surface. If the coefficients of static and kinetic friction between the box and the floor are 

0.400 and 0.300, respectively, then find the magnitude of the box’s acceleration. 

 

A) 2.06 m/s2 

B) 1.33 m/s2 

C) 3.23 m/s2 

D) 1.08 m/s2 

E) zero 

 

Q13. 

Figure 3 shows a block of mass m that is pushed up a 30.0° inclined plane of coefficient of 

kinetic friction µk = 0.200 by a force of magnitude 33.0 N that is parallel to the inclined plane 

causing the block to move up with a constant velocity of 2.00 m/s. Ignoring air resistance, find 

the magnitude of the normal force from inclined plane surface on the block. 

 

 
 

A) 42.4 N 

B) 33.0 N 

C) 19.4 N 

D) 165 N 

E) 142 N 

 

Q14. 

Two blocks of masses m1= 3.0 kg and m2 = 1.0 kg are in contact with each other on a frictionless 

horizontal surface as shown in Figure 4. If a horizontal force 𝐹  of magnitude 4.0 N is applied 

to the block of mass m2, and ignoring air resistance, then find the magnitude of the force that 

m1 exerts on m2. 

 

 
 

A) 3.0 N 

B) 2.0 N 

C) 6.0 N 

D) 1.0 N 

E) zero 
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Q15. 

Find the smallest radius of an unbanked (flat) road around which a car can travel with speed of 

21.0 m/s if the coefficients of kinetic and static friction between the car tires and the road are 

0.300 and 0.450, respectively 

 

A) 100 m 

B) 90.5 m 

C) 121 m 

D) 86.9 m 

E) 150 m 

 

Q16. 

A 2.0 kg block moves in a straight line on a horizontal frictionless surface under the influence 

of a force that varies with position as shown in Figure 5. If Fs is 10 N, then find the work done 

by the force as the block moves from the origin to position x = 8.0 m. 

 

 
 

A) +25 J 

B) +50 J 

C) +30 J 

D) +40 J 

E) –15 J 

 

Q17. 

A light object and a heavy object are initially sliding with equal speeds along a horizontal 

frictionless surface. Then, they both slide up the same frictionless incline. Ignoring air 

resistance, Only one statement is CORRECT. 

 

A) Both objects can reach the same height from the horizontal surface. 

B) The light object can reach greater height from the horizontal surface. 

C) The heavy object can reach greater height from the horizontal surface. 

D) The mechanical energy of the light object decreases as it moves up the incline. 

E) The mechanical energy of the heavy object decreases as it moves up the incline. 
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Q18. 

Figure 6 shows a 1.35 kg-block pushed by a spring (k = 560 N/m) that is initially compressed 

at x = 0.110 m causing the block to slide across the table a distance d = 0.65 m before landing 

on the ground at h = 0.750 m below the table. The coefficient of kinetic friction between the 

block and the table is µk = 0.160. Ignoring air resistance, find the block’s speed just before 

landing on the ground. 

 

 
 

A) 4.20 m/s 

B) 9.70 m/s 

C) 7.73 m/s 

D) 5.96 m/s 

E) 6.42 m/s 

 

Q19. 

A ball of mass 2.00 kg is thrown at an angle of 45.0° above the horizontal with an initial speed 

of 50.0 m/s. After passing the maximum height point in the air, the ball lands on the top of a 

building of height 9.00 m above the horizontal. Ignoring air resistance, find the net force on the 

ball just before it lands on the building’s top. 

 

A) 19.6 N, vertically downward. 

B) 19.6 N, at an angle of 45.0° below the horizontal 

C) 9.80 N, vertically downward. 

D) 9.80 N, at an angle of 45.0° below the horizontal 

E) zero 

 

Q20. 

A block of mass 25.0 kg, initially at rest, is pulled across a horizontal rough surface (coefficient 

of kinetic friction µk = 0.200) by a force of 80.0 N directed 30.0° above the horizontal. Ignoring 

air resistance, find the final speed of the block after it has moved a distance d = 10.0 m. 

 

A) 4.76 m/s 

B) 2.50 m/s 

C) 3.32 m/s 

D) 5.86 m/s 

E) 8.85 m/s 

 


