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Grades: 

  

 

# Q1 Q2 Q3 Q4 SP1 SP2 SP3 SP4 SP5 LP1 LP2 Total 

Pts 

1 1 1 1 2 2 2 2 2 3 3 20 

        

 

   

 

Important: 

1. Answer all questions and problems. 
2. Full mark = 20 points as arranged in the above table. 

i. 4 Questions  
ii. 5 Short Problems  

iii. 2 Long Problems. 
3. No solution = no points. 
4. Use SI units. 
5. Check the correct answer for each question. 
6. Assume g = 10 m/s2. 
7. Mobiles are strictly prohibited during the exam. 
8. Programmable calculators, which can store equations, are not allowed. 
9. Please write down your final answer in the box shown in each problem. 
10. Cheating incidents will be processed according to the university rules. 

 

 
GOOD LUCK 

 

For Instructors use only 
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Part I: Questions (Choose the correct answer, one mark each) 

Q1. A stone is thrown from point A at an angle θ above the horizontal as shown.  Neglecting air resistance, 

the relation between the velocity and acceleration of the stone when it reaches its maximum 

height at point B is: 

      *     𝑉⃗ 𝐵 is perpendicular to 𝑎 𝐵               

      *    𝑉⃗ 𝐵 and 𝑎 𝐵 are in opposite directions. 

      *    𝑉⃗ 𝐵 and 𝑎 𝐵 are in the same direction.                    

      *    𝑉⃗ 𝐵 = 𝑎 𝐵 = 0 

 

Q2. A man stands on a scale in an elevator.  If the man’s apparent weight is greater than his real weight 

then the elevator moves 

      *     upward with decreasing speed.                        *    downward with decreasing speed. 

      *     downward with increasing speed.                    *     upward with constant speed. 

 

Q3. An applied force 𝐅  accelerates block B towards the right as shown in the figure.  Block A does not 

slip with respect to block B.  The static friction force between the two blocks    

 

 acts to the right on both blocks A and B.  

 acts to the left on both blocks A and B. 

 acts to the right on block A, but to the left on block B. 

 acts to the left on block A, but to the right on block B. 

 

Q4. A pilot is performing a vertical loop of radius R with a plane.  If the pilot feels weightless (n=0 ) at 

the top position, then the speed of the plane at the top position is 

 𝑣 = √𝑚𝑔𝑅 

 𝑣 = √2𝑔𝑅 

 𝑣 = √
𝑔𝑅

2
 

 𝑣 = √𝑔𝑅 

 

Part II: Short Problems (2 marks each) 

SP1. Blocks A and B are in contact on a horizontal frictionless surface.  Block A has mass 20 kg and 

block B has mass 5 kg.  A horizontal force of F = 75 N is exerted on block A.  What is the magnitude 

of the force that block B exerts on block A? 

 

F = (mA + mB)a 

a =
F

(mA + mB)
=

75

25
= 3 m/s2 

FBA = FAB = mBa = 5(3) = 15 N 

 

 

 

Answer:   F𝐵𝐴 = 15 N 

 

B

B  

A

A 

𝐹  

R 

 

https://www.google.com.kw/imgres?imgurl=https://dougsquickdraw.files.wordpress.com/2011/07/airplane-flying.jpg&imgrefurl=https://dougsquickdraw.wordpress.com/author/ecuadorexpatliving/&docid=zjXukGz9zIiB0M&tbnid=mwAYPTSZFF2i-M:&w=3323&h=1025&bih=750&biw=1600&ved=0ahUKEwjOppiglYfQAhUGPBQKHWwOCKk4yAEQMwgPKA0wDQ&iact=mrc&uact=8
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SP2. A 4 kg box moves from the origin along x-axis under the influence of a variable net force whose 

graph is shown.  If the speed of the box is 12 m/s at x=0 m, find its speed at x=8 m. 

 

∑W = WF = Area under the curve = ∆K 

1

2
(6)(10) + (2)(10) =

1

2
m(Vf

2 − Vi
2) 

50 = 2(Vf
2 − 122) 

Vf = √25 + 144 = 13 m/s 

 

 

 

 

 

SP3. A 6 kg block is moving on a rough horizontal surface (µk=0.67) toward a relaxed spring with force 

constant k=200 N/m that is attached to a wall, as shown in the figure.  Find the speed of the block 

just before it hits the spring if the block compresses the spring a maximum distance of 20 cm. 

 

∑W = ∆K 

WFS
+ Wfk

= 0 −
1

2
mVi

2 

−
1

2
kd2 − μ𝑘𝑚𝑔𝑑 = −

1

2
mVi

2 

𝑉𝑖 = √
kd2+2μ𝑘𝑚𝑔𝑑

𝑚
= √

(200)(0.2)2+(2)(0.67)(6)(10)(0.2)

6
= 2 m/s 

 

 

 

 

 

 

 

SP4. Bader and Ali ride two escalators and move as shown in the figure.  Find the velocity of Bader with 

respect to Ali. 

 

V⃗⃗ B/G = 5 cos(37o) î + 5 sin(37o) ĵ

= (4𝑖̂ + 3𝑗̂)𝑚/𝑠 

V⃗⃗ A/G = −5 cos(37o) î + 5 sin(37o) ĵ

= (−4𝑖̂ + 3𝑗̂)𝑚/𝑠 

V⃗⃗ B/A = V⃗⃗ B/G − V⃗⃗ 𝐴/𝐺 = 8 î m/s 

 Answer: V⃗⃗ B/A = 8 î m/s 

         

Answer:   𝑉𝑓 = 13 m/s 

 

Answer:     𝑉𝑖 = 2 m/s    

Fx (N) 

10 N 

x (m) 2 4 6 8 

5 N 
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SP5. A ball of mass 2 kg connected to a light rope rotates in a vertical circle of radius R= 4 m, as shown 

in the figure.  If the tension in the rope at point P is T=30 N, find the speed of the ball at point P. 

 

𝑇 − 𝑚𝑔 sin(37𝑜) = 𝑚
𝑉2

𝑅
 

𝑉 = √
𝑅

𝑚
(𝑇 − 𝑚𝑔 sin(37𝑜)) = 6 𝑚/𝑠 

 

 

        

             

 
 

Part III: Long Problems (3 marks each) 

LP1. A block of mass 3 kg is moving on a frictionless horizontal table of height h= 1.8 m with a speed 

of 2.5 m/s.  The block leaves point A in the horizontally direction then lands at point B, as shown in 

the figure. Air resistance is negligible. 

a. Find the work done by gravity between points A and B. 

 

Wmg = mgh = (3)(10)(1.8) = 54 J 

Wmg = 54 J 

 

 

 

 

 

b. Find the time it takes for the block to move from point A to point B. 

∆y = Vyot −
1

2
gt2 

−1.8 = 0 − 5t2 ⇒ t = 0.6 s 

 

 

 

c. Find the average power delivered by gravity between points A and B. 

 

P =
W

t
=

54

0.6
= 90 W 

 

 

 

 

Answer:Wmg = 54 J 

  

 

Answer: P = 90 W 

 

 

Answer:  𝑉 = 6 𝑚/𝑠        

Answer: t = 0.6 s    

 

37˚ 
R 

P 

h 

A 

B 

mg 

T 
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LP2. Two blocks (m1 = 20 kg and m2 = 4 kg) are connected to a light rope passing over a massless, 

frictionless pulley as shown in the figure. Block m1 lies on a rough incline (µk = 0.2). The system 

of blocks is released at t=0 s from rest and moves as shown. 
 

a. Draw a free-body diagram for each of the two blocks. 

 

       

  

 

  

 

 

b. Find the acceleration of the blocks. 

 

𝑛 = 𝑚1𝑔 𝑐𝑜𝑠(36.9𝑜) 

𝑚1𝑔 𝑠𝑖𝑛(36.9𝑜) − 𝑓𝑘 − 𝑚2𝑔 = (𝑚1 + 𝑚2)𝑎 

𝑚1𝑔 𝑠𝑖𝑛(36.9𝑜) − 𝜇𝑘𝑚1𝑔 𝑐𝑜𝑠(36.9𝑜) − 𝑚2𝑔 = (𝑚1 + 𝑚2)𝑎 

𝑎 = [
𝑚1 𝑠𝑖𝑛(36.9𝑜) − 𝜇𝑘𝑚1𝑐𝑜𝑠(36.9

𝑜) − 𝑚2

𝑚1 + 𝑚2
] 𝑔 = 2 𝑚/𝑠2

 

 

 

 

 

 

 

 

c. Find the total work done on the system between t=0 s and t=1 s. 

 

Vf = Vi + at = 0 + (2)(1) = 2 m/s 

Wtotal = ∆K =
1

2
mtotalVf

2 −
1

2
mtotalVi

2 =
1

2
(24)(2)2 − 0 = 48 J 

 

 

Answer:    𝑎 = 2 𝑚/𝑠2     

 

m2 

m1 

36.9o 

Answer:  Wtotal = 48 J 

       

 


