In class discussion problems
Sliding Blocks and Cords
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A) ∑ F1 = m1a = Fp – T 

∑ F2 = m2a = T

(m1 + m2) a = Fp

a = Fp/(m1 + m2) = 40N / 22 kg = 1.8 m/s2
B)  m2a = T = (1.8 m/s2)(12 kg) = 21.6 N

Same problem with coefficient of Friction, μ = 0.10

A) ∑ F1 = m1a = Fp – T – f1
      ∑ F2 = m2a = T – f2

(m1 + m2) a = Fp – f1 – f2 

     ∑Fy = 0 = mg – N  ( N = mg  (   f = μmg

f1 = (0.1 )(10)(9.8) = 9.8 N  f2 = (0.1)(12kg)(9.8) = 11.8

 (m1 + m2) a = Fp – f1 – f2

(10 + 12) a = 40 – 9.8 – 11.8



a = 18.4/22 =  0.836 m/s2
B)  m2a = T –f2 (  m2a + f2 = T = 12)(0.836) + 11.8 = 21.8 N
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M2 = 5.5 kg, M1 = 10 kg. No friction, M2 is 0.50 m above the ground.  

A) Determine the acceleration of M1, the tension in the cord the time it takes M2 to hit the ground, and the final velocity of M2.  

B) ∑ F1 = m1a = T

∑ F2 = m2a = m2g – T


(m1 + m2) a = m2g


a = m2g /(m1 + m2) = 53.9/ 15.5 = 3.48 m/s2
C)  m1a = T = (5.5)(3.48) = 19.1 N
D) y = ½ a t2
[(0.5)(2)/3.48]1/2 = t = 0.54 s
E) Vf2 = Vo2 = 2 a y = (3.48 m/s)1/2 = 1.87 m/s
Same problem with µ = 0.25

A) ∑ F1 = m1a = T – f 

∑ F2 = m2a = m2g – T

 
(m1 + m2) a = m2g – f 


a = 53.9 – 24.5/15.5 = 1.90 m/s2
B) T = m1a + μm1g = 19 + 24.5 = 43.45 N
C) y = ½ a t2
[(0.5)(2)/1.90]1/2 = t = 0.725 s
D) Vf2 = Vo2 + 2 a y = (1.90 m/s)1/2 = 1.38 m/s
Blocks over pulley
A 2 kg block is suspended by a cord that goes over a massless, frictionless pulley attached to the ceiling that is 2.0 m high.  The cord is attached to a 10 kg block. Both blocks are 0.5 m above the ground.  Determine the acceleration of the blocks when the system is released, the tension in the cord, the time for the 10 kg block to hit the ground, the final velocity of the 10 kg block and the max height that the 2.0 kg block will reach. 

A) ∑ F10 = m10 a = m10 g – T

∑ F 2 = m2a = T – m2g 


(m10 + m2) a = (m10 – m2)g


a = 8/12 g = 6.53 m/s2
B) m2a + m2g = T =  32.7 N
C) y = ½ a t2
[(0.5)(2)/6.53]1/2 = t = 0..39 s
D) Vf2 = Vo2 = 2 a y = (6.53 m/s)1/2 = 2.56 m/s

E) 2 kg block going up with vo = 2.56 m/s will stop due to gravity

Vf2 = Vo2 = 2 a y

0 = 2.562 – 19.6 y

6.53/19.6 = y = 0.13 m
F) Max height = 0.5 start + 0.5 (accelerate) + 0.13 (upward to stop) = 1.13 m
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