Chapter 7  Newton’s Second Law

Physics, 7th Edition


Chapter 7.  Newton’s Second Law

Newton’s Second Law

7-1.
A 4-kg mass is acted on by a resultant force of (a) 4 N, (b) 8 N, and (c) 12 N. What are the resulting accelerations?
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7-2.
A constant force of 20 N acts on a mass of (a) 2 kg, (b) 4 kg, and (c) 6 kg.  What are the resulting accelerations?
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7-3.   A constant force of 60 lb acts on each of three objects, producing accelerations of 4, 8, and 12 ft/s2. What are the masses?  
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7-4.   What resultant force is necessary to give a 4-kg hammer an acceleration of 6 m/s2?

F = ma = (4 kg)(6 m/s2);      F = 24 N

7-5.
It is determined that a resultant force of 60 N will give a wagon an acceleration of 10 m/s2. What force is required to give the wagon an acceleration of only 2 m/s2?            
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7-6.   A 1000-kg car moving north at 100 km/h brakes to a stop in 50 m.  What are the magnitude and direction of the force?        Convert to SI units: 100 km/h = 27.8 m/s               
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F = ma = (1000 kg)(7.73 m/s2);      F = 7730 N,  South.
The Relationship Between Weight and Mass
7-7. What is the weight of a 4.8 kg mailbox?  What is the mass of a 40-N tank?

W = (4.8 kg)(9.8 m/s2) =   47.0 N   ;     
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7-8. What is the mass of a 60-lb child?  What is the weight of a 7-slug man? 
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7-9.  A woman weighs 800 N on earth.  When she walks on the moon, she weighs only 133 N.  What is the acceleration due to gravity on the moon and what is her mass on the moon?  On the Earth?


Her mass is the same on the moon as it is on the earth, so we first find the constant mass:
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7-10. What is the weight of a 70-kg astronaut on the surface of the earth.  Compare the resultant force required to give him or her an acceleration of 4 m/s2 on the earth with the resultant force required to give the same acceleration in space where gravity is negligible?

On earth:   W = (70 kg)(9.8 m/s2) =   686 N  ;    FR = (70 kg)(4 m/s2) = 280 N


      Anywhere:    FR = 280 N     The mass doesn’t change.


7-11. Find the mass and the weight of a body if a resultant force of 16 N will give it an acceleration of 5 m/s2.
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 =   3.20 kg    ;      W = (3.20 kg)(9.8 m/s2) =   31.4 N

7-12.  Find the mass and weight of a body if a resultant force of 850 N causes its speed to increase from 6 m/s to 15 m/s in a time of 5 s near the surface of the earth.
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W = mg = (472 kg)(9.8 m/s2);      W = 4630 N

7-13.  Find the mass and weight of a body if a resultant force of 400 N causes it to decrease its velocity by 4 m/s in 3 s.
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    m = 300 kg

W = mg = (300 kg)(9.8 m/s2);      W = 2940 N

Applications for Single-Body Problems:
7-14.   What horizontal pull is required to drag a 6-kg sled with an acceleration of 4 m/s2 if a friction force of 20 N opposes the motion?  


            P – 20 N = (6 kg)(4 m/s2);       P =  44.0 N 

7-15.   A 1200-kg automobile is speeding at 25 m/s.  What resultant force is required to stop the car in 70 m on a level road?  What must be the coefficient of kinetic friction?

    Given: m = 1200 kg; vo = 25 m/s;  vf = 0;  x = 70 m.    First find a.
    Recall that 2ax = vf2 – vo2     Now, we solve for the acceleration a.
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ffk = FR = ma = (1200 kg)(-4.46 m/s2);           fk  = -5357 N
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7-16. A 10-kg mass is lifted upward by a light cable. What is the tension in the cable if the acceleration is (a) zero, (b) 6 m/s2 upward, and (c) 6 m/s2 downward?


    Note that up is positive and that W = (10 kg)(9.8 m/s2) = 98 N.

(a)  T – 98 N = (10 kg)(0 m/sand     T = 98 N

(b)  T – 98 N = (10 kg)(6 m/sand     T = 60 N  + 98 N     or     T = 158 N

(c)  T – 98 N = (10 kg)(-6 m/sand    T = - 60 N  + 98 N   or     T =  38.0 N

7-17.  A 20-kg mass hangs at the end of a rope.  Find the acceleration of the load if the tension in the cable is (a) 196 N, (b) 120 N, and (c) 260 N.     W = mg = 196 N
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7-18.  An 800-kg elevator is lifted vertically by a strong rope.  Find the acceleration of the elevator if the rope tension is (a) 9000 N, (b) 7840 N, and (c) 2000 N.

     
Newton’s law for the problem is:   T – mg = ma   (up is positive)

(a) 9000 N – (800 kg)(9.8 m/s2) = (800 kg)a ;      a = 1.45 m/s2

(a) 7840 N – (800 kg)(9.8 m/s2) = (800 kg)a ;           a = 0

(a) 2000 N – (800 kg)(9.8 m/s2) = (800 kg)a ;      a = -7.30 m/s2
7-19.  A horizontal force of 100 N pulls an 8-kg cabinet across a level floor.  Find the acceleration of the cabinet if (k = 0.2.


  f = (kN = (k mg     f = 0.2(8 kg)(9.8 m/s


100 N – f  = ma;    100 N – 15.7 N = (8 kg) a;       a = 10.5 m/s2
7-20.  In Fig. 7-11, an unknown mass slides down the 300 inclined plane.  

What is the acceleration in the absence of friction?


     Fx = max;     mg sin 300 = ma ;     a = g sin 300 


    a = (9.8 m/s2) sin 300 =    4.90 m/s2, down the plane


7-21.  Assume that (k = 0.2 in Fig 7-11.  What is the acceleration?  

Why did you not need to know the mass of the block?


Fx = max;     mg sin 300 - (kn = ma ;     n = mg cos 300

mg sin 300 - (k mg cos 300 = ma ;   a = g sin 300 - (k g cos 300

  a = (9.8 m/s2)(0.5) – 0.2(9.8 m/s2)(0.866);      a = 3.20 m/s2, down the plane.


*7-22.  Assume that m = I 0 kg and (k = 0. 3 in Fig. 7- 11. What push P directed up and along the incline in Fig.7-10 will produce an acceleration of 4 m/s2 also up the incline?  

  F = (kN = (kmg cos 300;   f = 0.3(10 kg)(9.8 m/s2)cos 300 = 25.5 N
          Fx = ma;   P – F – mg sin 300 = ma

   P – 25.5 N – (10 kg)(9.8 m/s2)(0.5) = (10 kg)(4 m/s2)

        P – 25.5 N – 49.0 N = 40 N;        P = 114 N


*7-23.  What force P down the incline in Fig. 7-11 is required to cause the acceleration DOWN the plane to be 4 m/s2?  Assume that m = 1O kg and (k = 0. 3.


See Prob. 7-22:  f is up the plane now.  P is down plane (+).

Fx = ma;   P - f + mg sin 300 = ma ;    Still,   f = 25.5 N

      P - 25.5 N + (10 kg)(9.8 m/s2)(0.5) = (10 kg)(4 m/s2)

        P - 25.5 N + 49.0 N = 40 N;         P = 16.5 N

Applications for Multi-Body Problems
7-24.  Assume zero friction in Fig. 7-12.  What is the acceleration of the system?  What is the tension T in the connecting cord?


   Resultant force = total mass x acceleration


   80 N = (2 kg + 6 kg)a;      a = 10 m/s2

   To find T, apply F = ma to 6-kg block only:   80 N – T = (6 kg)(10 m/s20

7-25.  What force does block A exert on block B in Fig, 7-13?


F = (ma + mb)a;   45 N = (8 kg) a;     a = 5.62 m/s2

Force ON B = mb a = (2 kg)(5.62 m/s2)        F = 11.2 N


*7-26.  What are the acceleration of the system and the tension in the 

             connecting cord for the arrangement shown in Fig. 7-14?


   Assume zero friction and draw free-body diagrams.


   For total system:   m2g = (m1 + m2)a      (m1g is balanced by N)
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;      a = 5.88 m/s2          Now, to find T, consider only m1


   F = m1a       T = m1a = (4 kg)(5.88 m/s23.5

*7-27.  If the coefficient of kinetic friction between the table and the 4 kg block is 0.2 in          Fig. 7-14, what is the acceleration of the system.  What is the tension in the cord? 


   Fy = 0;     n = m1g;     f = (kn   = (km1g

               For total system:   m2g - (km1g = (m1 + m2)a
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*7-27.  (Cont.)     
[image: image30.wmf]a

=

-

58.8 N

7.84 N

10 kg

    or      a = 5.10 m/s2
              To find T, consider only m2 and make down positive:


   Fy = m2a ;    m2g – T = m2a;    T = m2g – m2a

(6 kg)(9.8 m/s2) – (6 kg)(5.10 m/s2);      T = 28.2 N


*7-28.  Assume that the masses m1 = 2 kg and m2 = 8 kg are connected by a cord


          that passes over a light frictionless pulley as in Fig. 7-15.  What is the 

            acceleration of the system and the tension in the cord?



    Resultant force = total mass of system x acceleration



    m2g – m1g = (m1 + m2)a             
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        a = 5.88 m/s  Now look at m1 alone: 

 

T - m1g = m1 a;    T = m1(g + a) = (2 kg)(9.8 m/s2 – 5.88 m/s2);      T = 31.4 N

*7-29.  The system described in Fig. 7-16 starts from rest.  What is the 

 acceleration assuming zero friction?  (assume motion down plane)

Fx = mT a;     m1g sin 320 – m2g = (m1 + m2) a


   (10 kg)(9.8 m/s2)sin 320 – (2 kg)(9.8 m/s2) = (10 kg + 2 kg)a
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*7-30. What is the acceleration in Fig. 7-16 as the 10-kg block moves down the plane against friction ((k = 0.2).   Add friction force f  up plane in figure for previous problem.


        m1g sin 320 – m2g – f = (m1 + m2) a ;      Fy = 0 ;      n  = m1g cos 320 

*7-30. (Cont.)   m1g sin 320 – m2g – f  = (m1 + m2) a ;    f = (kn  = (k m1g cos 320

              m1g sin 320 – m2g – (k m1g cos 320  = (m1 + m2) a ;        a = 1.31 m/s2

*7-31 What is the tension in the cord for Problem 7-30?  Apply F = ma to mass m2 only:


T – m2g = m2 a;    T = m2(g + a) = (2 kg)(9.8 m/s2 + 1.31 m/s2);      T = 22.2 N

Additional Problems
7-32. In Fig. 7-15, assume the mass m2 is three times that of mass m1. 

Find the acceleration of the system.  
     m2g – m1g = (m1 + m2)a      Now set m2 = 3m1

(3m1)g – m1g = (m1 + 3m1)a       or       2m1g = 4m1a
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7-33. A 200-lb worker stands on weighing scales in an elevator where the upward acceleration is 6 ft/s2.  The elevator stops, then accelerates downward at 6 ft/s2.  What is the reading of the scales on the way up and what is the reading on the way down?     (m = W/g = 6.25 slugs)


The scale reading in each case will be equal to the normal force on the worker.  The mass in either case is given by
UP:  
n – 200 lb = ma;   n = m(g + a);   Substitution yields   n = 238 lb
DOWN:  200 lb – n = ma;   n = m(g - a);        Yielding       n = 163 lb 

7-34.  A 8-kg load is accelerated upward with a cord whose breaking strength is 200 N.  What is the maximum acceleration?                                 

   Tmax – mg = ma      
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7-35.  For rubber tires on a concrete road (k = 0.7.  What is the horizontal stopping distance for a 1600-kg truck traveling at 20 m/s?    The stopping distance is determined by the acceleration from a resultant friction force f = (kn, where n = mg:

f = -(kmg = ma;     a = -(kg = - (0.7)(9.8 m/s2);      a = -6.86 m/s2
Recall that:  2ax = vf2 - vo2;     
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*7-36.  Suppose the 4 and 6-kg masses in Fig. 7-14 are switched so that the larger mass is on the table.  What would be the acceleration and tension in the cord neglecting friction?                                             

   For total system:   m2g = (m1 + m2);    m1 = 6 kg;  m2 = 4 kg
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   F = m1a       T = m1a = (6 kg)(5.88 m/s
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*7-37. 
Consider two masses A and B connected by a cord and hung over a single pulley.           If mass A is twice that of mass B, what is the acceleration of the system?


mA = 2mB ;    If the left mass B is m, the right mass A will be 2m.


                      2mg – mg = (2m + m)a             mg = 3ma
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*7-38. 
A 5-kg mass rests on a 340 inclined plane where (k = 0.2. What push

            up the incline, will cause the block to accelerate at 4 m/s2?           

  f = (kN = (kmg cos 340;   f = 0.2(5 kg)(9.8 m/s2)cos 340 = 8.12 N
          Fx = ma;   P – f – mg sin 340 = ma

   P – 8.12 N – (5 kg)(9.8 m/s2) sin 340  = (5 kg)(4 m/s2)              P = 47.4 N

*7-39.  A 96-lb block rests on a table where (k = 0.2.  A cord tied to this block passes over a light frictionless pulley.  What weight must be attached to the free end if the system is to accelerated at 4 ft/s2?

            f = (kn = 0.2 (96 lb);    f = 19.2 lb
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              W – 19.2 lb = 12 lb + 0.125 W;           W = 35.7 lb

Critical Thinking Questions
7-40.  In a lab experiment, the acceleration of a small car is measured by the separation of spots burned at regular intervals in a paraffin-coated tape. Larger and larger weights are transferred from the car to a hanger at the end of a tape that passes over a light frictionless pulley.  The mass of the system is constant. Since the car moves on a horizontal air track with negligible friction, the resultant force is equal to the weights at the end of the tape.  The following data are recorded:

	Weight, N
	2
	4
	6
	8
	10
	12

	Acceleration, m/s2
	1.4
	2.9
	4.1
	5.6
	7.1
	8.4


Plot a graph of weight (force) versus acceleration. What is the significance of the slope of this curve? What is the mass?

The slope is the change in Force over the change in acceleration, which is the mass of the system.  Thus, the mass is:             
7-41.  In the above experiment, a student places a constant weight of 4 N at the free end of the tape. Several runs are made, increasing the mass of the car each time by adding weights. What happens to the acceleration as the mass of the system is increased? What should the value of the product of mass and acceleration be for each run? Is it necessary to include the mass of the constant 4 N weight in these experiments?

The acceleration decreases with increasing mass. According to Newton’s second law, the product of the total mass of the system and the acceleration must always be equal to the resultant force of 4 N for each run.  It is necessary to add the mass of the 4-N weight to each of the runs because it is part of the total mass of the system.
 
7-42.  An arrangement similar to that described by Fig. 7-14 is set up except that the masses are replaced.  What is the acceleration of the system if the suspended 

mass is three times that of the mass on the table and (k = 0.3.

Fy = 0;     n  = mg;     f = (kn  = (kmg

               For total system:   3mg - (kmg = (3m + m)a ;   (3 - (k)mg = 4 ma
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7-43.  Three masses, 2 kg, 4 kg, and 6 kg, are connected (in order) by strings and hung from the ceiling with another string so that the largest mass is in the lowest position.  What is the tension in each cord?  If they are then detached from the ceiling, what must be the tension in the top string in order that the system accelerate upward at 4 m/s2?  In the latter case what are the tensions in the strings that connect masses? 

         The tension in each string is due only to the weights BELOW the string.  Thus,


      TC = (6 kg)(9.8 m/s2) =   58.8 N  ;        TB = (6 kg + 4 kg)(9.8 m/s2) =   98.0 N   ; 

                                   TA = (6 kg + 4 kg + 2 kg)(9.8 m/s2) =    118 N


Now consider the upward acceleration of 4 m/s


Fy = 0;   TA = (2 kg + 4 kg + 6 kg)(4 m/s2);     TA = 48 N


     TB = (4 kg + 6 kg)(4 m/s2) =   40 N  ;   TC = (6 kg)(4 m/s2) =   24 N


7-44.  An 80-kg astronaut on a space walk pushes against a 200-kg solar panel that has become dislodged from a spacecraft.  The force causes the panel to accelerate at 2 m/s2.  What acceleration does the astronaut receive?  Do they continue to accelerate after the push?  


       The force on the solar panel Fp is equal and opposite that on the astronaut Fa.


                  Fp = mpap;   Fa = maaa ;    Thus,    mpap = - maaa ;   solve for aa:
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Acceleration exists only while a force is applied, once the force is removed, both astronaut    and solar panel move in opposite directions at the speeds obtained when contact is broken..


7-45.  A 400-lb sled slides down a hill ((k = 0.2) inclined at an angle of 600.  What is the normal force on the sled?  What is the force of kinetic friction?  What is the resultant force down the hill?  What is the acceleration?  Is it necessary to know the weight of the sled to determine its acceleration? 


   Fy = 0;   n – W cos 600 = 0;   n = (400 lb)cos 600 =  200 lb   ;


                     f = (kn = (0.2)(200 lb);       f = 40 lb


    Fx = W sin 600 – f  = (400 lb)sin 600 – 40 lb;       FR = 306 lb

          Since  FR = ma;  we note that:   W sin 600 - (kW = (W/g)a;   Thus, the weight divides out  and it is not necessary for determining the resultant acceleration.

*7-46.  Three masses, m1 = 10 kg, m2 = 8 kg, and m3 = 6 kg, are connected as shown in Fig. 7-17.  Neglecting friction, what is the acceleration of the system?  What are the tensions in the cord on the left and in the cord on the right?  Would the acceleration be the same if the middle mass m2 were removed?


   Total mass of system = (10 + 8 +6) = 24 kg


     Resultant Force on system = m1g – m3g


   The normal force n balances m2g;   F = mTa


   m1g – m3g = (m1 + m2 +m3)a  ;      (10 kg)(9.8 m/s2) – (6 kg)(9.8 m/s2) = (24 kg) a


    (24 kg)a = 98.0 N – 58.8 N;      a = 1.63 m/s2   ;   The acceleration is not affected by m2.


   To find TA apply  F = m1a  to 10-kg mass:   m1g – TA = m1a ;    TA = m1g – m1a


                   TA = m1(g – a) = (10 kg)(9.8 m/s1.63 m/s2);     TA = 81.7 N


                   Now apply to 6-kg mass:    TB – m3g = m3a;     TB = m3g + m3a

     TB = (6 kg)(9.8 m/s1.63 m/s2) ;      TB = 68.6 N


*7-47.  Assume that (k = 0.3 between the mass m2 and the table in Fig. 7-17.  The masses m2  and m3 are 8 and 6 kg, respectively.  What mass m1 is 

required to cause the system to accelerate to the 

left at 2 m/s2?     ( f = (km2g acts to right. )

Apply F = mTa to total system, left is positive.

m1g – f – m3g = (m1 + m2 +m3)a ;   f = (km2g = 0.3(8 kg)(9.8 m/s2);    f = 23.5 N

                 m1(9.8 m/s2) – 23.5 N - (6 kg)(9.8 m/s2) = (m1 + 14 kg)(2 m/s2) 
                             9.8 m1 – 23.5 kg – 58.8 kg = 2m1 + 28 kg ;       m1 = 14.1 kg

*7-48.  A block of unknown mass is given a push up a 400 inclined plane and then released.  It continues to move up the plane (+) at an acceleration of –9 m/s2.  

What is the coefficient of kinetic friction?    


Since block is moving up plane, f is directed down plane.


f = (kN ;    Fy = 0;    n = mg cos 400;   f = (kmg cos 400
[image: image43.wmf]

 EMBED Equation.DSMT4  [image: image44.wmf]

Fx = ma;        -f - mg sin 400 = ma;         -(kmg cos 400 - mg sin 400 = ma


a = -(kg cos 400 - g sin 400 ;     -9 m/s2 = -(k(9.8 m/s2) cos 400 - (9.8 m/s2) sin 400

                          Solving for (k we obtain:       (k = 0.360


*7-49.  Block A in Fig. 7-18 has a weight of 64 lb.  What must be the weight of block B if Block A moves up the plane with an acceleration of 6 ft/s2.  Neglect friction.


           Fx = ma:     WB – WA sin 600 = (mA + mB) a
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                     WB – (64 lb)(0.866) = 0.188(64 lb + WB)
[image: image47.wmf]
*7-49  (Cont.)
        WB – 55.4 lb = 12.0 lb + 0.188WB ;       WB = 83.0 lb


*7-50.   The mass of block B in Fig. 7-18 is 4 kg.  What must be the mass of block A if it is to move down the plane at an acceleration of 2 m/s2?  Neglect friction.

Fx = ma:    mAg sin 600 -  mBg = (mA + mB) a

 
(9.8 m/s2)(0.866)mA – (4 kg)(9.8 m/s2) =  mA(2 m/s2) + (4 kg)(2 m/s2)

             8.49 mA – 39.2 kg = 2 mA + 8 kg;        mA = 7.28 kg.

*7-51. Assume that the masses A and B in Fig. 7-18 are 4 kg and 10 kg, respectively.  The coefficient of kinetic friction is 0.3. Find the acceleration if (a) the system is initially moving up the plane, and (b) if the system is initially moving down the plane?


(a)  With upward initial motion, f is down the plane.


 f = (kN ;    Fy = 0;    n = mAg cos 600;   f = (kmAg cos 600
[image: image48.wmf]

 EMBED Equation.DSMT4  [image: image49.wmf]

 Resultant force on entire system = total mass x acceleration


        mBg – mAg sin 600 - (kmAg cos 600 = (mA + mB)a


(10 kg)(9.8 m/s2) – (4 kg)(9.8 m/s2)(0.866) – 0.3(10 kg)(9.8 m/s2)(0.5) = (14 kg)a


98 N – 33.9 N – 14.7 N = (14 kg)a;         or        a = 3.53 m/s2

(b)  If initial motion is down the plane, then f is up the plane, but the resultant force is still down the plane.  The block will side until it stops and then goes the other way.


Fx = ma;     mBg – mAg sin 600 + (kmAg cos 600 = (mA + mB)a


98 N – 33.9 N + 14.7 N = (14 kg)a


             a = 5.63 m/s2         The greater acceleration results from 


the fact that the friction force is increasing the resultant force


instead of decreasing it as was the case in part (a).










































































































































































































Nn





200 lb





+a











T





T





m1g 





m2g 





+a





m = 1.42 kg





W = 196 N





a





F





Acceleration, m/s2





�EMBED Excel.Sheet.8���





600





n





+a





mAg





600





T





T





mBg 





Ff





600





n





+a





mAg





600





T





T





mBg 





600





n





+a





WA = 64 lb





600





WB 





T





T





T





T





mBg 





600





600





Ff





n





+a





mAg





+





Fn





Ff





mg





400





Ff





8 kg





m2g





m1g





m3g





TA





TB





TA





TB





+





+





6 kg





400





n





n





6 kg





8 kg





10 kg





+





+





TB





TA





TB





TA





m3g





m2g





m1g





W = mg = 400 lb





+a





Nn





Ff





600





600





a = + 4 m/s2





2 kg





6 kg





4 kg





A





B





C





A





B





C





6 kg





4 kg





2 kg





+a





T





T





3mg





mg





Nn





fk





F





+a





T





T





W





96 lb





Nn





+





340





nN





mg





P





340





Ffk





B





A





2m 





m 





T





T





mg 





2mg 





+a





+a





T





T





m2 g





m1 g





nN





8 kg





mg





T = 200 N





+a





200 lb





Nn





+a





+a





T





+a





+a





T





m2g 





320





n





m1g





2000 lbmg





320





T





m2g 





m1g 





T





T





+a





T





T





m2 g





m1 g





n





fk





fk





+a





T





T





m2 g





m1 g





n





n





m1 g





m2 g





T





T





+a





B





45 N





T





80 N





6 kg





+





+





300





300





n





mg





f





P





P





300





300





b





mg





f





f





300





300





n





mg





mg





n





300





mg





F





100 N





n





+





m





mg





T





m = W/gW = mg





T





+





mW g











+





W = mg





T





10 kg





6 kg





20 N





P





6 kg





2 kg





A





2 kg





300








PAGE  
70

_988440553

_1140941122.unknown

_1144148805

_1160708914

_1160709535.unknown

_1160709583.unknown

_1160709512.unknown

_1144158478.unknown

_1148393297.unknown

_1144155945

_1144147153

_1144147503

_1144146891

_988531390

_988623465.unknown

_996388888.unknown

_996389027.unknown

_1005399856.xls
Chart1

		1.4

		2.9

		4.1

		5.6

		7.1

		8.4



Force, N

2

4

6

8

10

12



Sheet1

		

		Acceleration, m/s2		1.4		2.9		4.1		5.6		7.1		8.4

		Force, N		2		4		6		8		10		12





Sheet1

		0

		0

		0

		0

		0

		0



Force, N

0

0

0

0

0

0



Sheet2

		





Sheet3

		






_996388918.unknown

_988623497.unknown

_988624245.unknown

_988549458

_988621353.unknown

_988621418.unknown

_988556570

_988545177

_988447095

_988524276

_988525792

_988488917

_988441556

_988446967

_988441379

_988355506

_988371609

_988372808

_988383112

_988372683

_988369599

_988369745

_988355650

_988355102

_988355132

_988355364

_988355122

_988354836

_988354904

_988354825

