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 P1. A bicycle travels with constant velocity from point P to point Q, by following the paths 

𝐴 ൌ 60 m, 𝐵 ൌ 85 m, and C ൌ 55 m, as shown. The total time of the trip is 0.5 min.  

a) Find the magnitude of the displacement of the bicycle.                                     (3 points) 

b) Find the average speed of the bicycle for the whole trip.                                   (1 point) 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

P2. A car travels on x-axis from point A to point B in 2.5 s with constant velocity. Then, it 

travels to point C with uniform acceleration 2 m sଶ⁄ .  

a) Find the final velocity of the car at point C.                                                        (2 points) 

b) Find the average velocity of the car for the whole trip.                                     (2 points) 

 
 

 

 

 

 
 
 
 
 

 

 

x

y 

𝐴ሬሬሬ⃗

𝐵 ሬሬሬ⃗

𝐶ሬሬ⃗

30°

𝐷𝑥 ൌ 𝐴𝑥 ൅ 𝐵𝑥 ൅ 𝐶𝑥 ൌ 0 ൅ 𝐵 𝑐𝑜𝑠30° ൅ 0 ൌ 73.6 m

𝐷𝑦 ൌ 𝐴𝑦 ൅ 𝐵𝑦 ൅ 𝐶𝑦 ൌ 𝐴 ൅ 𝐵 𝑠𝑖𝑛30° ൅ 𝐶 ൌ 157.5 m

𝐷 ൌ ට𝐷௫
ଶ ൅ 𝐷௬

ଶ ൌ ඥሺ73.6ሻଶ ൅ ሺ157.5ሻଶ ൌ 173.8 m

𝑠̅ ൌ
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒
ൌ

60 ൅ 85 ൅ 50

0.5 ൈ 60
ൌ 6.67 m s⁄

B A C

(m)

𝑣𝐵 ൌ
∆𝑥

𝑡
ൌ

𝑥𝐵 െ 𝑥𝐴

𝑡
ൌ

0 െ ሺെ5ሻ

2.5
ൌ 2 m s⁄

𝑣𝐶
2 ൌ 𝑣𝐵

2 ൅ 2𝑎ሺ𝑥𝐶 െ 𝑥𝐵ሻ → 𝑣𝐶 ൌ 6 m s⁄

𝑣𝐶 ൌ 𝑣𝐵 ൅ 𝑎𝑡 → 𝑡 ൌ 2 𝑠 

𝑣ത ൌ
𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑡𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒
ൌ

𝛥𝑥

𝛥𝑡
ൌ

8 െ ሺെ5ሻ

2.5 ൅ 2
ൌ 2.9 m s⁄

B A C

(m)

𝑃

𝑄
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P3. A ball is thrown upward with 𝑣௢ ൌ 15 m/s from the edge of a building, so that later can 

reach the ground. At 10 m above the ground (point A), the ball’s speed is 45 m/s. Ignore air 

resistance. 

a) Find the height (𝒉) of the building.                                                                    (2 points) 

b) How long does it take for the ball to reach point A?                                           (2 points) 

 

 

 

 

 

  

 

 

 

 

 

P4. Two boxes A (𝑚஺ ൌ 8 kg), and B (𝑚஻ ൌ 5 kg) are in contact and placed on a rough surface 

(𝜇௞ ൌ 0.2). When a constant force  𝐹 ሬሬሬሬ⃗  is applied to box A, the acceleration of the system is 

2 m sଶ⁄ .  

a) Find the contact force between box A and B.                                                (2 points) 

b) Find the magnitude of the force  𝑭 ሬሬሬሬ⃗ .                                                                (3 points) 

 
 

 

 

 

 
 
 
 
 
 
 

 

Cliff 

Ground

ℎ

ሺ𝐴ሻ

𝑣0

𝑣2 ൌ 𝑣0
2 ൅ 2𝑎൫𝑦 െ 𝑦0൯ → 𝑣2 ൌ 𝑣0

2 ൅ 2𝑎ሺ10 െ ℎሻ

ሺെ45ሻ2 ൌ ሺ15ሻ2 ൅ 2ሺെ9.8ሻሺ10 െ ℎሻ → ℎ ൌ 101.8 m

𝑣 ൌ 𝑣଴ ൅ 𝑎𝑡

െ45 ൌ 15 ൅ ሺെ9.8ሻ𝑡 → 𝑡 ൌ 6.1 s 

A 

B30°

Box A: 

Box B 

෍ 𝐹𝑥 ൌ 𝑚𝐴𝑎௫ → 𝐹𝑐𝑜𝑠30° െ 𝐹𝐴𝐵 െ 𝜇𝑘ሺ𝑚𝐴𝑔 ൅ 𝐹𝑠𝑖𝑛30°ሻ ൌ 𝑚𝐴𝑎

𝐹𝑓𝑟 ൌ 𝜇𝑘ሺ𝑚𝐴𝑔 ൅ 𝐹𝑠𝑖𝑛30°ሻ

෍ 𝐹𝑥 ൌ 𝑚𝐵𝑎௫ → 𝐹𝐴𝐵 െ 𝜇𝑘𝑚𝐵𝑔 ൌ 𝑚𝐵𝑎

𝐹஺஻ ൌ 𝑚஻ሺ𝑎 ൅ 𝜇௞𝑔ሻ → 𝐹஺஻ ൌ 19.8 N

𝐹 ൌ
𝐹஺஻ ൅ 𝑚஺ሺ𝜇௞𝑔 ൅ 𝑎ሻ
𝑐𝑜𝑠30° െ 𝜇௞𝑠𝑖𝑛30° → 𝐹 ൌ 67.2 N

x

y

10 m
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P5. A box (𝑚 ൌ 18 kg) is sliding down a rough inclined surface with uniform acceleration 

6.5 m sଶ⁄ , as shown in figure. 

a) Draw the free-body diagram of the mass 𝑚.                                                      (1 point) 

b) Find the kinetic coefficient of friction ሺ𝝁𝒌ሻ, between the box and the surface.   (3 points) 

 
 
 
 
 
 

 

 

 

 

 

 

P6. A person of 80 kg mass is standing on a scale inside an air balloon that is moving upwards. 

The scale shows 62.5 kg. Find the magnitude and the direction of the acceleration of the 

balloon.                                                                                                                          (4 points) 

 

 

 

 

 

 

 

 

𝜃 ൌ 55°

𝑚 

𝜃

𝜃 

𝑚𝑔

𝑚𝑔𝑠𝑖𝑛𝜃

𝑚𝑔𝑐𝑜𝑠𝜃

𝐹𝑓𝑟 𝐹𝑁

෍ 𝐹𝑥 ൌ 𝑚𝑎𝑥 → 𝑚𝑔𝑠𝑖𝑛55° െ 𝐹𝑓𝑟 ൌ 𝑚𝑎

𝐹𝑓𝑟 ൌ 𝑚൫𝑔𝑠𝑖𝑛55° െ 𝑎൯ → 𝐹𝑓𝑟 ൌ 27.5 N

𝐹𝑓𝑟 ൌ 𝜇𝑘 ൈ 𝐹𝑁 → 𝜇𝑘 ൌ
𝐹𝑓𝑟

𝐹𝑁
ൌ

𝐹𝑓𝑟

𝑚𝑔𝑐𝑜𝑠55° → 𝜇𝑘 ൌ 0.27

෍ 𝐹𝑦 ൌ 𝑚𝑎𝑦 → 𝐹𝑁 െ 𝑚𝑔 ൌ 𝑚𝑎 

𝐹𝑁 ൌ 𝑚𝑠𝑐𝑎𝑙𝑒 ൈ 𝑔 ൌ 62.5 ൈ 9.8 ൌ 612.5 N

𝑎 ൌ
𝐹ே െ 𝑚𝑔

𝑚
ൌ

612.5 െ 80 ൈ 9.8
80

ൌ െ 2.14 m
sଶൗ

𝑥

𝑦
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P7. A coin is placed 17.0 cm from the axis of a rotating turntable. The coefficient of static 

friction between the coin and the table is 𝜇௦ ൌ 0.3. Find the maximum frequency of the 

turntable to keep the coin from sliding off the table.                                                     (4 points) 

 

 

 

𝑟 𝑓

෍ 𝐹𝑅 ൌ
𝑚𝑣2

𝑟
ൌ ൫𝐹𝑓𝑟൯

௠௔௫
→ 𝜇𝑠𝑚𝑔 ൌ

𝑚𝑣2

𝑟

𝑣 ൌ ඥ𝑟𝜇௦𝑔 → 𝑣 ൌ 0.7 m s⁄

𝑓 ൌ
𝑣

2𝜋𝑟
ൌ 0.65 1 sൗ
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