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7. Cheating incidents will be processed according to the university rules. 

 
 
 
                 
              Grades: 
 

# P1 P2 P3 P4 P5 P6 P7 Total 

Pts 

4 4 4 4 3 4 3 26 
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P1. A car is moving at 54 km h⁄  when the driver sees a red traffic light and applies the  

brakes. The car decelerates uniformly at a rate of 3.0 m s2⁄  until it stops. 

a) Determine the time it takes for a car to stop.                                                  (2 points) 

b) Find the distance travelled by the car after braking.                                       (2 points) 
 

 

  
 

  

 

 

 

 

 

 

 

                                                 

 

 

 

P2. Stone number 1 is dropped from a tower of height  ℎ = 44.1 m above the ground. Stone 

number 2 is thrown vertically down from the same height 1.0 s after the first one is dropped. 

Both the stones strike the ground at the same time. What is the initial velocity of the second 

stone? Ignore air resistance.                                                                                          (4 points)  

  
  
 

 

 

 

 

 

 

 

 

 

 

 

Stone 1: 

Stone 2: 

𝑦 = 𝑦0 +
1

2
𝑔𝑡1

2 → 𝑡1 = 3 s 

𝑡2 = 3 − 1 = 2 s 

𝑦 = 𝑦0 + 𝑣0𝑡2 +
1

2
𝑔𝑡2

2 

𝑣0 = 12.3 
m

s
 

𝑣0 =
54

3.6
= 15 

m

s
 𝑣 = 0 𝑎 = −3.0 

m

s2
 

𝑣 = 𝑣0 + 𝑎𝑡 → 

𝑡 = 5 s 

𝑥 = 𝑥0 + 𝑣0𝑡 +
1

2
𝑎𝑡2 → 

𝑥 = 0 + 15 × 5 +
1

2
× (−3) × 52 = 37.5 m 

𝟏 

𝟐 

ground 

𝑣0 

ℎ 

𝑥 

𝑦 
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P3.  A student is walking from point P to point Q by following paths 𝐴 = 500 m and 𝐵 =

300 m in 20 minutes, as shown in the figure. What is the magnitude of the average velocity 

of the student for the whole trip?                                                                                 (4 points)  

  

 

 

B 

 

 

 

 

 

 

 

 

 

 

 

P4. Two identical blocks are placed on rough horizontal and inclined surfaces while connected 

by a massless rope and pulley, as shown in the figure. Find the minimum static coefficient of 

friction 𝜇𝑠 so that the blocks remain at rest.                                                                 (4 points) 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

𝐷𝑥 = 𝐴𝑥 + 𝐵𝑥 = −𝐴𝑐𝑜𝑠30° − 𝐵𝑠𝑖𝑛40° = −625.8 m 

𝐷𝑦 = 𝐴𝑦 + 𝐵𝑦 = −𝐴𝑠𝑖𝑛30° + 𝐵𝑐𝑜𝑠40° = −20.2 m 

𝐷 = √𝐷𝑥
2 + 𝐷𝑦

2 = 626.1 m 

𝑣 =
𝐷

𝑡
=

626.1

20 × 60
= 0.52 

m

s
 

𝑇 = 𝜇𝑠𝑚𝑔 

𝑇 = 𝑚𝑔𝑠𝑖𝑛40° − 𝜇𝑠𝑚𝑔𝑐𝑜𝑠40° 

𝜇𝑠𝑚𝑔 = 𝑚𝑔𝑠𝑖𝑛40° − 𝜇𝑠𝑚𝑔𝑐𝑜𝑠40° → 

𝜇𝑠 =
𝑠𝑖𝑛40°

1 + 𝑐𝑜𝑠40°
= 0.36 

𝑥 

𝑦 

O 

𝐴Ԧ 𝐵ሬԦ 
30° 

40° 

Q P 

. 

40° 

𝑚 
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P5. An 80 kg person stands on a scale in an elevator. Shortly before the elevator stops, the 

scale reads 65 kg.  

a) Calculate the acceleration (magnitude and direction) of the elevator.             (2 points) 

b) What is the direction of the elevator’s motion?                                                  (1 point) 

 

 

 

 

 

 

 

 

 

 

 

 

P6. A force of magnitude 𝐹 = 20 N applied on a box of mass 𝑚 = 8 kg, which is sliding 

down a rough inclined surface, as shown. The coefficient of kinetic friction is 𝜇𝑘 = 0.2. Find 

the acceleration of box.                                                                                              (4 points) 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

𝑥 

𝑦 

𝐹𝑁 − 𝑚𝑔 = 𝑚𝑎 

𝑎 =
𝐹𝑁 − 𝑚𝑔

𝑚
=

𝑔 × (65 − 80)

80
= −1.8  m s2⁄   

Upward . 

(𝑣0 > 𝑣 = 0 & 𝑎 = 𝑑𝑜𝑤𝑛𝑤𝑎𝑟𝑑 → 𝑒𝑙𝑒𝑣𝑎𝑡𝑜𝑟 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑚𝑜𝑣𝑖𝑛𝑔 𝑢𝑝𝑤𝑎𝑟𝑑)   

35° 

𝐹Ԧ 

𝑎 

𝑚𝑔𝑠𝑖𝑛35° − 𝐹𝑓𝑟 = 𝑚𝑎 

𝐹𝑁 = 𝑚𝑔𝑐𝑜𝑠35° + 𝐹 → 𝐹𝑁 = 84.2 N 

𝐹𝑓𝑟 = 𝜇𝑘 × 𝐹𝑁 = (0.2) × (84.2) = 16.8 N 

𝑎 = 3.5 m s2⁄  
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P7. The normal force on the driver is half of his weight when his car passes over the top of a 

hill, as shown in the figure. The radius of the curvature of the hill is 118 m. Find the speed of 

the car.                                                                                                                            (3 points)  

 

 

  
∑ 𝐹𝑅 =

𝑚𝑣2

𝑅
→ 𝑚𝑔 − 𝐹𝑁 =

𝑚𝑣2

𝑅
 

𝑚𝑔 − 0.5 × 𝑚𝑔 =
𝑚𝑣2

𝑅
→ 𝑣 = √0.5 × 𝑅𝑔 

𝑣 = 24 
m

s
 


