Soochow University  Physics（B）(7 pages)
Department              Grade              Specialty                 

  Number　　　　　　　   Name　　　　　　　Score           
一. Fill in the blanks (40)

1. In figure, a block B of mass M=15.0kg hangs by a cord from a knot K of mass Mk, which hangs from a ceiling by means of two other cords. The cords have negligible mass, and the magnitude of the gravitational force on the knot is negligible compared to the gravitational force on the block. What are the tensions in the three cords?      
               ,                   ,                         .






2. Two ships, A and B, leave port at the same time. Ship A travels northwest at 24 knots and ship B travels at 28 knots in a direction 400 west of south. (1 knot=1 nautical mile per hour=1852 meters per hour) (a) The magnitude and direction of the velocity of ship A relative B are             ,            ;(b) After what time will the ships be 160 nautical miles apart?                  .
3. A puck of mass m slides on a frictionless table while attached to a hanging cylinder of mass M by a cord through a hole in the table. What speed keeps the cylinder at rest ?              .

4. In figure, a 12kg block is released from rest on a 300 frictionless incline. Below the block is a spring that can be compressed 2.0cm by a force of 270N. The block momentarily stops when it compresses the spring by 5.5cm. (a) How far does the block move down the incline from its rest position to this stopping point?          ;(b)What is the speed of the block just as it touches the spring?     
                        .

5. The uniform solid block in figure has mass M and edge lengths a, b and c. Calculate its rotational inertia about an axis through one corner and perpendicular to the large faces.                 .

6. In a playground, there is a small merry-go-round of radius 1.20m and mass 180kg. Its radius of gyration(旋转)(
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) is 91.0cm. A child of mass 44.0kg runs at a speed of 3.00m/s along a path that tangent to the rim of the initially stationary merry-go-round and then jump on. Neglect friction between the bearings and the shaft of the merry-go-ground .Calculate (a) the rotational inertia of the merry-go-ground about its axis of rotation is               ;(b) the magnitude of the angular momentum of the running child about the axis of rotation of the merry-go-ground is            ;(c) the angular speed of the merry-go-ground and child after the child has jumped on are               .
7. Ethanol(乙醇) of density ρ=791kg/m3 flows smoothly through a horizontal pipe that tapers(锥形) (as in figure) in cross-sectional area from A1=1.20*10-3m2 to A2=A1/2. The pressure difference between the wide and narrow sections of pipe is 4120Pa.What is the volume flow rate Rv of the ethanol?                  .

8. The linear density of a string is 1.6*10-4kg/m.A transverse wave on the string is described by the equation

y=(0.021m)sin[(2.0m-1)x+(30s-1)t]

 (a) the wave speed is            and (b) the tension in the string is          .
9. (a) What is the mean free path λ for oxygen molecules at temperature T=300K and pressure p=1.0 atm?                Assume that the molecular diameter is d=290pm and the gas is ideal. (b) Assume the average speed of  the oxygen molecules is v=450m/s. What is the average time t between successive collisions for any given molecule?                 . At what rate does the molecule collide; that is, what is the frequency f of its collisions?                       .
10. The molar mass M of oxygen is 0.0320kg/mol. (a) What is the average speed vavg of oxygen gas molecules at T=300K?               ;(b) What is the root-mean-square speed vrms at 300K?                ;(c) What is the most probable speed Vp at 300K?                  .
二．Problems (60)

1. The last stage of a rocket, which is traveling at a speed of 7600m/s, consists of two parts that are clamped together: a rocket case with a mass of 290.0kg and a payload(有效载荷) capsule(太空舱) with a mass of 150.0kg.When the clamp is released, a compressed spring causes the two parts to separate with a relative speed of 910.0m/s.
What are the speeds of  (a)  the rocket case and (b)  the payload after they have separated? Assume that all velocities are along the same line. 
Find the total kinetic energy of the two parts (c)  before and (d) after they separate ; account for any difference.
2. In figure, a ball of mass m is shot with speed vi into the barrel(桶) of a spring gun of mass M initially at rest on a frictionless surface. The ball sticks in the barrel at the point of maximum compression of the spring. Assume that the increases in thermal energy due to friction between the ball and the barrel is negligible

(a) What is the speed of the spring gun after the ball stops in the barrel?

(b) What fraction of the initial kinetic energy of the ball is stored in the spring?


3. A solid ball starts from rest at the upper end of the track shown in figure and rolls without slipping until it rolls off the right-hand end .If H=6.0m and h=2.0m and the track is horizontal at the right-hand end .how far horizontally from point A does the ball land on the floor?


4. A uniform spring with unstretched length L and spring constant k is cut into two pieces of unstretched  length L1 and L2, with L1=nL2, What are the corresponding spring constants (a) k1 and (b) k2 in terms of n and k? If a block is attached to the original spring is replaced with the piece L1 or L2, the corresponding frequency is f1 or f2. Find (c) f1 and (d) f2 in terms of f.
5. One mole of an ideal monatomic gas traverses the cycle of figure. Process 1 to 2 occurs at constant volume, process 2 to 3 is adiabatic(绝热), and process 3 to 1 occurs at constant pressure.
(a) Compute the heat Q, the change in internal energy ΔEint, and the work done W, for each of the three processes and for the cycle as a whole.
(b) The initial pressure at point 1 is 1.00atm. Find the pressure and the volume at points 2 and 3. Use 1.00atm=1.013*105Pa and R=8.314J/mol.K.

6. Four moles of an ideal gas undergo a reversible isothermal expansion(等温膨胀) from volume V1 to volume V2=2V1 at temperature T=400K. Find (a) the work done by the gas and (b) the entropy change of the gas. (c) If the expansion is reversible and adiabatic instead of isothermal, what is the entropy change of the gas?

Soochow University  Physcis（B）Answer

一．

1. 104N;  134N;  147N

2. 38knots,  1.5° east of north;  4.2h; 
3. (Mgr/m)1/2
4. 35cm;  1.7m/s

5. M/3 (a2+b2)

6. 149kgm2;  158kgm2/s;   0.746rad/s

7. 2.24*10-3m3/s

8. 15m/s;  0.036N

9. 1.1*10-7m;  0.24ns;  4.1*109/s

10. 445m/s;  483m/s;  395m/s

二． Problems

1. 7290m/s;  8200m/s;  1.271*1010J;  1.275*1010J

2. mvi/(m+M);  M/(m+M)

3. 4.8m

4. (n+1)k/n;  (n+1)k;  ((n+1)n)1/2f;  (n+1)1/2f

5. 3740, 3740,0;  0, -1810, 1810;  -3220, -1930, -1290;  520, 0, 520;  0.0246m3, 2.00atm, 0.0373m3, 1.00atm 

6. 9220J;  23.0J/K;  0
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