Physics 11 Lecture

EXERCISE NO.1

MEASUREMENTS

NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

I. How many significant figures are there in the following measurements:

        1.  823456





6.  93,
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        2.  725.00





7.  10-7
        3.  0.0000029





8.  0.8050

        4.  634 x 1012





9.   179243

        5.  43000001





10.   2.007

II. Round off as indicated:

        11.  782          ( tens



16.  1650763 ( thousands

        12.  13.0745   ( thousandths

        17.  19.72500 ( hundredths

        13.  67678     ( thousands


18.  273.16     ( tens

        14.  0.095      ( tenth



19.  169929    ( ten-thousands

        15.  89.60555 ( ten-thousandths

20.  231         ( hundreds

III. Write the following is scientific notation:

16. shortest electric wave is 2200000.0 A

17. shortest ultra violet wave is 0.00760 (
18. speed of light is 186000 mi/s

19. radius of the earth is 6370000 m

20. acceleration due to gravity is 980.665 cm/s2
21. Avogadro’s number is 602.200,000,000,000,000,000,000 particles/mole

22. electron charge is 0.000,000,000,000,000,000,160219 coul

23. Coulomb constant is 8987550000 N-m2/coul2
IV. Convert the following as indicated:

24. velocity of sound in air is 1090 ft/s to m/s

25. density of mercury is 13.6 g/cm3 to lb/ft3
26. maximum speed of man is 28 mi/hr to m/s

27. highest mountain in the world is Mount Everest at 8848 m to ft

28. distance of the moon from the earth is 238900 mi to ft

29. distance from the earth to the sun is 1.5 x 1011 m to mi

30. average human head weighs 6.35 kg to lb

31. average weight of a baby at birth is 7.25 lb to Mg

V. Problem:

32. The unit measure in the metric system is the liter, which is equal to 103 cm3, while the unit of liquid measure in the Ux-S is the gallon, which is equal to 231 in3.  How many liters are there in a gallon?  How many gallons are there in a liter?

33. A “boardfoot” is a unit of lumber measure that corresponds to the volume of a piece of wood 1 ft square and 1 in thick.  How many in3 are there in a boardfoot?  How many ft3?  How many m3?

34. A stick is 20 cm long.  What is the area of the surface it will describe?  a) when it moves parallel of 10 cm?  b) when it rotates in a plane about one end?

35. How many tons of waterfall on 1 acre (640  acres = 1 mi2) of land during a 1 in rain if 1 ft3 of water weighs 62.4 lb?

36. The earth goes around the sun once a year.  The distance of the earth and the sun is 9.3 x 107 mi.  What is the circumference of the earth’s orbit around the sun assuming it to be circular.  What is the speed of the earth around the sun in m/s.

Physics 11 Lecture

EXERCISE NO.2

VECTORS

NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

1. Hearing rattles from a snake, you make two rapid displacements of magnitude 8.0 m and 6.0 m.  Draw sketches, roughly to scale, to show how your two displacements might add to give a resultant of magnitude a) 14.0 m;  b) 2.0 m;  c) 10.0 m.

2. A postal employee drives a delivery truck along the route shown in Figure below.  Determine the magnitude and direction of the resultant displacement by drawing a scale diagram and by component method.






Answer: 7.8 km, 380 north of east
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3. For the vectors 
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 in Figure below, use a scale drawing to find the magnitude and direction of a) the vector sum 
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Figure:

4. Use a scale drawing to find the x- and y-components of the following vectors.  In each case the magnitude of the vector and the angle, measured counterclockwise, that it makes with the +x-axis are given.  a) magnitude 7.40 m, angle 300;  b) magnitude 15 km, angle 2250;  c) magnitude 9.30 cm, angle 3230.

5. Compute the x- and y-components of each of the vectors 
[image: image8.wmf]A

, 
[image: image9.wmf]B

, and 
[image: image10.wmf]C

 in Figure.

[image: image54.wmf])

m

0

.

18

(

B


Figure:

Answer: 7.2m, 9.6m :  11.5m, -9.6m :  -3m, -5.2m
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For the vectors 
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 in figure below, use the method of components to find the magnitude and direction of a) the vector sum 
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Answer: a)11.1m; 77.60,    b) 11.1m, 77.60
  c)28.5m, 202.30   d) 28.5m, 22.30
7. Find the magnitude and direction of the vector represented by each of the following pairs of components:

a)  Ax = 5.60 cm,     Ay = -8.20 cm;  

b)  Ax = -2.70 m,     Ay = -9.45 m;

c)  Ax = -3.75 km,    Ay = 6.70 km. 
8. Vector 
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 has components Ax= 3.40 cm, Ay= 2.25 cm; vector 
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 has components Bx = -4.10 cm, By=3.75 cm.  Find a) the components of the vector sum 
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9. A disoriented physics professor drives 4.25 km south, then 2.75 km west, then 1.50 km north.  Find the magnitude and direction of the resultant displacement, using the method of components.  Draw a vector addition diagram, roughly to scale, and show that the resultant displacement found from your diagram agrees with the result you obtained using the method of components.








Answer: 3.89 km, 450 west of south
10. An explorer in the dense jungles of equatorial Africa leaves her hut.  She takes 80 steps southeast, then 40 steps 600 east of north, then 50 steps due north.  Assume her steps all have equal length.  a) Draw a sketch, roughly to scale, of the three vectors and their resultant.  b) Save her from becoming hopelessly lost in the jungle by giving her the displacement vector calculated by using the method of components that will return her to her hut.


11. A cross-country skier skis 7.40 km in the direction 450 east of south, then 2.80 km in the direction 300 north of east, and finally 5.20 km in the direction 220 west of north. a) Show these displacements on a diagram.  b) How far is the skier from the starting point?





Answer: b) 5.79 km
12. On a training flight, a student pilot flies from Lincoln, Nebraska, to Clarinda, Iowa; then to St. Joseph, Missouri; then to Manhattan, Kansas.  The directions are shown relative to north: 00 is north, 900 is east, 1800 is south, and 2700 is west.  Use the method of components to find a) the distance she has to fly from Manhattan to get back to Lincoln; b) the direction (relative to north) she must fly to get there.  Illustrate your solution with a vector diagram.
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13. Find the angle between each of the following pairs of vectors:

a)  
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[image: image31.wmf]j

i

A

ˆ

00

.

2

ˆ

00

.

4

+

-

=

v

 and 
[image: image32.wmf]j

i

B

ˆ

00

.

14

ˆ

00

.

7

+

=

v


14. Given two vectors, 
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Find:    

     a.  
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     c.  Sketch the vectors 
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20. A web page designer creates an animation in which a dot on a computer screen has a position of 
[image: image41.wmf]j

t

s

cm

i

t

s

cm

cm

r

ˆ

)

0

.

4

(

ˆ

]

)

0

.

2

(

0

.

3

[

+

+

=

r



 EMBED Equation.3  [image: image42.wmf]]

.

a)  Find the magnitude and direction of dot’s average velocity between t =0 and t = 3.0 s. 

b)  Find the magnitude and direction of the instantaneous velocity at t =0, t =2, and t =3 s.

c)  Sketch the dot’s trajectory from t =0 to t =3 sec and show the velocities calculated in part (b).

Physics 11 Lecture

EXERCISE NO.3

KINEMATICS (Motion on Straight Line)
NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

1. You normally drive on the freeway between San Diego and Los Angeles at an average speed of 105 KPH, and the trip takes 2 h and 20 min.  On a Friday afternoon, however, heavy traffic slows you down and you drive the same distance at an average speed of only 70 KPH.  How much longer does the trip take?







Ans: a) 197 m/s;  b) 1 h and 10 min.
2. A car is stopped at a traffic light.  If then travels along straight road so that its distance from the light is given by 
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, where b=2.40 m/s2 and c=0.120 m/s3.  a) Calculate the average velocity of the car for the time interval t=0 to t=10 s.  b) Calculate the instantaneous velocity of the car at i) t=0; ii) t=5 s; iii) t=10 s.  c) How long after starting from rest is the car again rest?











Ans:  a)12 m/s; b) i) 0 m/s, ii) 15 m/s, iii) 12 m/s; c) 13.3 s
3. The position of the front bumper of a test car under microprocessor control is given by 
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.  Find it’s a) position and acceleration at the instants when the car has zero velocity.  b) Draw x-t, v-t, and a-t graphs for the motion of the bumper between t=o and t=2 s.

4. A car is stopped at a traffic light.  It then travels along a straight road  so that its distance from

5. How far does an automobile move while its speed increases uniformly from 15 mi/hr to 45 mi/hr. in 10 s?
6. An airplane requires a speed of 80 mi/hr to be airborne.  It start from rest on a runway 1600 ft long.  a) What must be the minimum safe acceleration of the airplane?  b) With this acceleration, how many seconds will it take for the plane to acquire its needed speed for take off?  (80 mi/hr - 117.3 ft/s).
7. A car starts from rest and accelerates 6 m/s2 for 5 s after which it travels with a constant velocity for 9 s.  The brakes are then applied so that it decelerates at 4 m/s2.  Find the total distance traveled by the car.
8. An object starts from rest and accelerates 4 m/s2.  a) How far will it travel after 2s?  b)  How far will it travel during the third second?
9. A freight train is travelling with a velocity of 15 m/s. at the instant if passes through a station a passenger train at rest starts to accelerate 3 m/s2 in the same direction as the velocity of the freight train?  a) In how many seconds will the passengers train overtake the freight train?  b) How far will the passenger train travel before it overtakes the freight train?
10. The brakes of a car are capable of producing an acceleration of 20 m/s2.  How far will the car go in the course of slowing down from 90 m/s to 30 m/c (180 m)
11. At the instant the traffic lights turn green, an automobile that has been waiting at an intersection starts ahead with a constant acceleration of 2 m/s2.  At the same instant a truck traveling with a constant velocity of 10 m/s overtakes and passes the automobile.  a)  How far beyond its starting point will the automobile overtakes the truck   b)  How fast will it be traveling.  (100 m, 20 m/s).
12. A sporting car starting from rest accelerates 40 km/hr2 for 30 min after which it travels with a constant velocity of 1 hr.  When the brakes wire applied it slow down at 2 km/hr2 until it stops.  Find the total distance covered.  (3.5 km).

13. A truck starts from rest and rolls down a hill with constant acceleration.  It travels a distance of 400 m in the first 20 s.  Find the acceleration and the speed of the truck after 20 sec. (2 m/s2; 40 m/s)
14. What velocity is attained by an object which is accelerated at 0.3 m/s2 from a distance of 50 m if its initial velocity is 0.5 m/s.  (5.5 m/s)
15. The brakes of an automobile traveling with a velocity of 50 ft/s are suddenly applied.  If the automobile comes to a stop after 5 s what is its acceleration?
16. From what height must water fall from a dam to strike the turbine wheel with a speed of 120 ft/s?
17. A stone is thrown upward with an initial velocity of 50 ft/s.  What will its maximum height be?  when will it strike the ground?  where will it be in 1 1/8 s?
18. If an object is thrown vertically down with a velocity of 20 ft/s.  Find its velocity after 3 s and the distance the stone falls during these 3 s.
19. With what initial velocity will a body moving along a vertical line have to be thrown, if after 5 sec it is to be 50 ft above its starting place.
20. A boy on a bridge throws a stone horizontally with a speed of 25 m/s releasing the stone from a point 19.6 m above the surface of the river.  How far from a point directly below the boy will the stone strikes the water?
21. An object is dropped from rest at a height of 300 ft:



a.
Find its velocity after 2 seconds




b.
Find the time it takes for the object to reach the ground




c.
With what velocity does it hit the ground
22. A stone is thrown horizontally from bridge 122.5 m above the level of the water.  If the speed of the stone was 5 m/s what horizontal distance will the stone travel before striking the water.
23. A particle from rest moves with acceleration 2m/s2 in 3 sec. then moves with constant velocity in 4 sec.  Finally decelerates 1.5 m/s2 and come to a stop.

Required:

a.  Calculate the total distance traveled by the particle.

b.  Construct an x-t graph of the motion of the ball at every 0.2 sec time interval.

c.  Construct a v-t graphs of the motion of the ball at every 0.2 sec time interval.

Physics 11 Lecture

EXERCISE NO.4

KINEMATICS (Motion on Two or Three Dimensions)

NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================


Position and Velocity Vector

1. A squirrel has x-and y-coordinates (1.1 m, 3.4 m) at time t1=0 and coordinates (5.3 m, -0.5 m) at time t2=3.0 s.  For this time interval, find a) the components of the average velocity; b) the magnitude and direction of the average velocity. 
Ans:  a) (vav)x=1.4 m/s, (vav)y=-1.3 m/s; b)1.9 m/s, 
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2. A web page designer creates an animation in which a dot an a computer screen has a position of 
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.  a) Find the magnitude and direction of the dot’s average velocity between t=0 and t=2.0 s. b) Find the magnitude and direction of the instantaneous velocity at t=0 s, t=1.0 s, and t=2.0 s. c) sketch the dot’s trajectory from t=0 to t=2.0 s, and show the velocities calculated in part (b).

Projectile Motion
3. A tennis ball rolls off the edge of a table top 0.75 m above the floor and strikes the floor at a point 1.40 m horizontally from the edge of the table.  Ignore air resistance. 



a).  Find the time of flight.




b).  Find the magnitude of the initial velocity.

c).  Find the magnitude and direction of the velocity of the ball just before it strikes the floor.
Motion in a Circle
4. On your first day work for an appliance manufacturer, you are told to figure out what to do to the period of rotation during a washer spin cycle to triple the centripetal acceleration.  You impress your boss by answering immediately.  What do you tell her?

5. The earth has a radius of 6380 km and turns around once on its axis in 24 h.  a) What is the radial acceleration of an object at the earth’s equator? Give your answer in m/s2 and as a fraction of g.  b) If arad at the equator is greater than g, object would fly off the earth’s surface and into space.  What would the period of the earth’s rotation have to be for this to occur?

6. In a test of a “g-suit,” a volunteer is rotated in a horizontal circle of radius 7.0 m.  What is the period of rotation at which the centripetal acceleration has a magnitude of a) 3.0g? b)10g?

7. A Ferries wheel with radius 14.0m is turning about the horizontal axis through its center.  The linear speed of a passenger on the rim is constant and equal to 7.00 m/s.  What are the magnitude and direction of the passenger’s acceleration as she passes through a) the lowest point in her circular motion? b) the highest point in her circular motion? c) How much time does it take the Ferries Wheel to make one revolution?

Relative Velocity
8. A “moving sidewalk” in an airport terminal building moves at 1.0 m/s and is 35.0 m long.  If a woman steps on at one end and walks at 1.5 m/s relative to the moving sidewalk, how much time does she require to reach the opposite end if she walks a) in the same direction the sidewalk is moving? b) in opposite direction?
Ans: a) 14s ; b) 70 s
9. A canoe has a velocity of 0.40 m/s southeast relative to the earth.  The canoe is on a river that is flowing 0.50 m/s east relative to the earth.  Find the velocity (magnitude and direction) of a canoe relative to the river.


Ans: 0.36 m/s, 380 wset of south
General Problem

10. A demonstration crew uses dynamite to blow an old building apart.  Debris from the explosion flies off in all directions, and is later found at distance up to 50 m from the explosion.  Estimate the maximum speed at which debris was blown outward by the explosion.  Describe any assumptions that you make.




Ans: 22 m/s
11. A projectile is launched with speed vo at an angle 
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above the horizontal.  The launched point is a height h above the ground.  Show that if air resistance is neglected, the horizontal distance that the projectile travels before striking the ground is
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.  Verify that if the launch point is at ground level so that h =0, this is equal to the horizontal range R at y=0.

12. In an action-adventure film the hero is supposed to throw a grenade from his car, which is going 90 km/hr, to his enemy’s car, which is going 110 km/hr.  The enemy’s car is 15.8 m in front of the hero’s when lets go of the grenade.  If the hero throws the grenade so its initial velocity relative to him is at an angle of 450 above the horizontal, what should be the magnitude of the initial velocity? The cars are both traveling in the same direction on the level road.  Ignore air resistance.  Find the magnitude of the velocity both relative to the hero and relative to the earth.
13. A physics professor did daredevil stunts in his spare time.  His last stunt was an attempt to jump across a river on a motorcycle.  The takeoff ramp was inclined at 53o, the river was 40.0m wide, and the 15.0 m lower than the top of the ramp.  The river itself was 100 m below the ramp.  Ignore air resistance.  a) What should his speed have been at the top of the ramp to have just made it to the edge of the far bank? b) If his speed was only half the value found in (a), where did he land?

Ans: a) 17.8 m/s;  b) in river, 28.4 m from the near bank
Physics 11 Lecture

EXERCISE NO.5

DYNAMICS (Application of Newton’s Law)
NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

Construct the Free-Body-Diagram of the following figures below.  All objects are objects are at rest. [image: image57.wmf])
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Figure 1. With friction.
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Figure 2. With friction


	

	Figure 3. With friction


	

	Figure 4. With frictions, between blocks A&B, and between floor and block B

	

	Figure 5.  Frictionless


	

	Figure 6. Weightless strut.


	

	Figure 7.



	



1.  Given:


Figure:

m = 10 kg

h = 5 m
L =6 m
S1 = 3 m
Ø =30o
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  coef. of kinetic friction
Note:  

· Particle “m” is release from rest at pt. A and moves


to pt. B, then to pt.C, and finally to pt.D.  

· Neglect the effect of the change in velocity direction at pt.B.

· The same value of coef. friction, 
[image: image50.wmf]m

 from pt.A to pt.C.

· Projectile motion from pt.C to pt.D.

      Required:
a.   Free-body diagram of the particle at inclined plane AB.

b.   Free-body diagram of the particle at horizontal plane BC.

c.   Unbalanced force of the particle along the inclined plane.

d.   Unbalanced force of the particle along the horizontal plane BC.

e.   acceleration, a1 of the particle along the inclined plane.

f.   acceleration, a2 of the particle along the horizontal plane BC.

g.   velocity of the particle at pt.B.

h.   velocity of the particle at pt.C.

i.   Range, (S2)

j.   Time of travel of particle from pt A to pt. D.

2. What applied horizontal force is required to accelerate a 5 kg along a horizontal surface.  With an acceleration of 2 m/s2 if the coefficient of friction is 0.15.

3. A 6.0 lb box is pulled along horizontal floor by a rope that makes an angle of 30o above the horizontal.  The coefficient of kinetic friction between box and floor is 0.10.  If the tension in the rope is 1.0 lb find the acceleration of the box.

4. A block of mass 3.0 kg slides with uniform velocity down a plane inclined 25o with the horizontal.  If the angle of inclination is increased to 40o, what will be the acceleration of the block (2.7 m/s2).

5. An object traveling with a speed of 10 m/s slides on a horizontal floor.  How far will it travel before coming to rest if the coefficient of friction is 0.30?

6. A stockroom worker pushes a box with mass 11.2 kg on a horizontal surface with a constant speed of 3.5 m/s.  The coefficient of kinetic friction between the box and the surface is 0.20.  a) What horizontal force must be applied by the worker to maintain the motion?  b) If the force calculated in part (a) is removed, how far does the box slide before coming to rest?










Q



Answer: a) 22 Ñ,  b) 3.1 m

7. Consider the system shown in figure.  Block A has weight wA and block B has weight wB.  Once block B is set into downward motion, it descends at a constant speed.  a) Calculate the coefficient of kinetic friction between block A and the table top.  b) A cat, also of weight wA, falls asleep on top of block A.  If block B is now set into downward motion, what is its acceleration (magnitude and direction)?


8. Two crates connected by a rope lie on a horizontal surface. Crate A has mA, and mB.  The coefficient of kinetic friction between each crate and the surface is (k.  The crates are pulled to the right at constant velocity by a horizontal force F.  In terms of mA, mB, and (k, calculate a) the magnitude of the force F; b) the tension in the rope connecting the blocks.  Include the free-body diagram or diagrams you used to determine each answer.











Answer: 
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9. Block A, B, and C are C are placed as in figure and connected by ropes of negligible mass.  Both A and B weigh 25 Ñ each, and the coefficient of kinetic friction between each block and the surface is 0.35.  Block C descends with constant velocity.   a) Draw two separate free-body diagram showing the forces acting on A and on B.  b) Find the tension in the rope connecting blocks A and B.  c) What is the weight of block C?  d) If the rope connecting A and B were cut, what would be the acceleration of C?











Answer: b) 8.75Ñ, c) 30.8Ñ, d) 1.54m/s2


10. Block A, with weight 3w, slides down an inclined plane S of slope angle 36.90 at a constant speed while plank B, with weight w, rest on top of A.  The plank is attached by a cord to the top of the plane.  a) Draw a diagram of all the forces acting on block A.  b) If the coefficient of kinetic friction is the same between A and B and between S and A, determine its value.   Answer:  b) 0.45 


11. Two blocks with masses of 4 kg and 8 kg are connected by a string and slide down a 300 inclined plane.  The coefficient of kinetic friction between the 4 kg block and the plane is 0.25; that between the 8 kg block and the plane is 0.35.  (a) Calculate the acceleration of each block.  (b) Calculate the tension in the string.  (c)  What happens if the positions of the blocks are reversed, so the 4 kg block is above the 8 kg block?
12. A skier starts at the top of a very large frictionless snowball, with a very small initial speed, and skis straight down the side.  At what point does she contact with the snowball and fly off at a tangent?  That is, at  the instant she loses contact with the snowball, what angle does a radial line from the center of the snowball to the skier make with the vertical?
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EXERCISE NO.6
DYNAMICS (Circular Motions)

NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

1. A body weighing 12 oz tied at the end of a string 3 ft long revolves around a vertical circle at the rate of 2 rps.  
a) What is the tension of the string when the body is at the top of the circle?  


b) What is the tension when the body is at the bottom of the circle.




  c)   What is the tension when the body is at the horizontal diameter.

2. A level track has a radius of curvature of 100 ft.  What must be the coefficient of friction between the tires and the read for the circle have a safe speed of 20 mi per hour.
3. A 1 kg mass is attached to a cord 60 cm long and made to move as a conical pendulum.  If the cord makes an angle of 30o with the vertical, find the time it takes for the mass to make one complete revolution.  Find the tension in the cord for this configuration.
4. The moon has a mass of 7.32 x 1022 kg and a radius of 1609.4 km.  Calculate the value of "g" at the surface of the moon.
5. How large must the coefficient of friction  be between the tires and the road if a car is to round a level curve of radius 62 m at a speed of 55 km/h? 
6. A child moves with a speed of 1.50 m/s when 7.8 m from the center of a merry-go-round. Calculate a) the centripetal acceleration of the child, and b) the net horizontal force exerted on the child (mass = 25 kg).
7. A ball on the end of a string is revolving at a uniform rate in a vertical circle or radius 96.5 cm as shown in the figure below. If its speed is 3.15 m/s and its mass is 0.335 kg, calculate the tension in the string when the ball is a) the top of its path , and  b) at the bottom of its path.






8. Calculate the acceleration due to gravity at the surface of the moon.  The moon’s radius is about 1.7x106 m and its mass is 7.4x 1022 kg.
9. Four 8.0-kg spheres are located at the corners of the square of side 0.50 m.  Calculate the magnitude and direction of the gravitational force on one sphere due to the other three.
10. At what distance from the earth will a spacecraft on the way to the moon experience zero net force because the earth and moon pull with equal and opposite forces?

11. A coin is place 12.0 cm from the axis of the rotating turntable of variable speed.  When the speed of the turntable is slowly increase, the coin remains fixed on the turntable until a rate of 58 rpm is reached, at which point the coin slides off.  What is the coefficient of static friction between the coin and the turntable?

12. Calculate the force of gravity on a spacecraft 12,800 km above the earth’s surface if its mass is 850 kg. 

13.  What minimum speed must a roller coaster be travelling when upside down at the      top of a circle if the passengers are not to fall out? Assume a radius of curvature of 8.0 m.  

14.  Calculate the centripetal acceleration of the earth in its orbit around the sun and the net force exerted on the earth. What exerts this force on the earth? Assume the earth’s orbit is a circle of radius 1.49 x 10 11 m.

15.   A 1200-kg car rounds a curve of radius 65 m banked at an angle of 140. If the car is travelling at 80 km/h, will a friction force be required? If so, how much and in what direction? 

16.   A ball of mass ‘M’ is revolved in a vertical circle at the end of a cord of length ‘L’.  What is the minimum speed ‘v’ needed at the top of the circle if the cord is to remain taut?
17. If a curve with a radius of 60 m is properly banked for a car travelling 60 km/h, what must be the coefficient of static friction for a car not to skid when travelling at 90 km/h?
18. How far above the earth’s surface will the acceleration of gravity be half what it is 
on the surface?
19. How fast in (rpm) must a centrifuge rotate if a particle 9.0 cm from the axis of rotation is to experience an acceleration of 110,000 g’s?
20. Two uniform spheres, each of mass 0.260 kg, are fixed at point A and B.  Find the magnitude and direction of gravitational attraction force on a uniform sphere with mass 0.010 kg at point P.


22.  Two masses are connected by a light string that passes over a frictionless pulley.  If the incline has a coef. of friction equal to 0.1 and if m1=2 kg., m2=6 kg, and 
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, find (a) the acceleration of the masses, (b) the tension in the string, and (c) the speed of each mass 2sec after released from rest.  
23.  A penny of mass 3.10g rests on a small 20g block supported by a spinning disk.  If the coefficients of friction between block and disk are 0.750 (static) and 0.640 (kinetic) while those for the penny and block are 0.450 (kinetic) and 0.520 (static), what is the maximum rate of rotation (in revolution per minute) that the disk can have before either the block or the penny starts to slip?
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EXERCISE NO.7

WORK, ENERGY, & POWER
NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

1. 1.
A force of 8 lbs. pulls a body along a horizontal surface to a distance of 10 ft.  a)  How much work is done,   b) If the force acts at an angle of 30o above the horizontal, how much work is done?

2. A 100-g object is dragged with a uniform velocity along a plane inclined 30o with the horizontal by a force parallel to the inclined.  If the coefficient friction between the object and the plane is 0.2, how much work is done when the object is moved a distance of 40 cm along the plane?

3. A man weighing 120 lbs, climb up a stairway inclined 45o consisting of 20 steps each step 6" high.  What is his potential energy at the top.

4. A body a mass 10 slugs is thrown with a velocity of 6 ft/s.  along a horizontal floor.  The coefficient of friction between the body and the floor is 0.2.  

Find a) K-E and velocity of the body after travelling a distance of 2 ft.  b) How far  will the body travel before it comes to rest.

5. A body weighing 64 lb slides down from rest at the top of a plane 18 ft long and inclined 30o above the horizontal.  The coefficient of friction is 0.1. Find the velocity of the body as it reaches the bottom of the plane.

6. A 20 Hp engine is used to lift gravel from the ground to the top of a building 60 ft high.  Neglecting loss of energy due to friction how many tons of gravel can be lifted in 50 minutes.

7. What weights can a 6 Hp engine pulls along a level road at 15 mi/hr if the coefficient of friction between the weight and the road is 0.2?

8. A rock of mass 2.0 kg is dropped from a bridge.  After it has fallen 6.5 m, a) how much potential energy has it lost;  b) how much kinetic energy has it gained;  c) from your answer to (b), how fast is it going?

9.  3.0 kg cart is pushed on a horizontal frictionless surface.  It is pushed 2.5 m with a force 12 N, and the force then changes to 18 N and pushes it another 1.8 m  (a) How much work has on it?  (b) What is its kinetic energy?  (c) How fast is it going?

10. A 35-kg crate slides from rest down a rough inclined plane, going a vertical distance of 2.5 m.  When it reaches the bottom, it is going 6.2 m/sec.  (a) How much potential energy has it lost?  (b) How much kinetic energy has it gained? 

11. A crate is pulled for a distance of 10 meters by means of a rope that makes an angle of 450 with the ground.  If the force exerted on the rope is 300 N, how much work is done?

12. A force of 200 N is exerted in lifting a 10 kg mass straight up to a height of 5 m  (a) How much work is done?  (b) What are the kinetic and potential energy of the object when it gets to that height?

13. If it takes a force of 1 N to depress a typewriter key through a distance of 1 cm in a time of 0.1 sec, how much average power does it take?

14. A bullet is shot straight up with a muzzle velocity of 600 m/sec.  Find out how high it will rise by equating its original kinetic energy to the potential energy it has at the highest point. Notice that we have not specified the mass of the bullet.

15. A tennis ball with a mass of 60 grams is dropped to the floor from a height of 1 m and bounces back to a height of 0.8 m.  Using the conservation of energy law, find:  (a) its velocity just before if struck the floor and just after it started up again, (b) the energy lost in the collision.

16. A man shoves a box with a mass of 50 kg across the floor with a force of 100 N through a distance of  5 m.  He then shoves it up a 300 inclined to a height of 1 m by exerting a force equal to 3/5 its weight.  What is the final potential energy of the box?

17. A bullet is fired straight up.  It is given enough kinetic energy so that as it rises, the loss of kinetic energy is just sufficient to supply the potential energy needed for it to escape the earth’s gravitation, and it will never come back.  At what speed must is the fired?

18. What is the potential energy for an 800-kg elevator at the top of Chicago’s Sear Tower, 440 m above street level?  Let the potential energy be zero at street level.



Ans. a) 3.45x106 J
19. A baseball is thrown from the roof of a 22.0-kg tall building with an initial velocity of magnitude 12.0 m/s and directed at an angle of 53.1o above the horizontal.  A) What is the speed of the ball just before it strikes the ground? Use energy methods and ignore air resistance.  B) What is the answer for part (a) if the initial velocity is at an angle of 53.1o below the horizontal?  C) If the effect of air resistance are included, will part (a) or (b) give the higher speed?










Ans. a) 24m/s;  b) 24 m/; c) part (b)
20. A force of 800 N stretches a certain spring a distance of 0.200 m.  a) What is the potential energy of the spring when it is stretched 0.200 m?  b) What is its potential energy when it is compressed 5.00 cm?














Ans. a) 80 J, b) 5 J
21. A spring of negligible mass has force constant k=1600 N/m. a) How far must the spring be compressed for 3.20 J of potential energy to be stored in it?  b) You place the spring vertically with one end on the floor.  You then drop a 1.20-kg book onto it from a height of 0.80 m above the top of the spring.  Find the maximum distance the spring will be compressed.                                                                                              Ans. a) 6.32 cm, b) 12 cm

22. One bullet has twice the mass of another bullet.  If both bullets are fired so that they have the same speed, which has the grater kinetic energy?  What is the ratio of the kinetic energies of the two bullets?
23. A 15.0-kg block is dragged over a rough, horizontal surface by a       70.0-N force acting at 20.0o above the horizontal. The block is displaced 5.00 m, and the coefficient of kinetic friction is 0.300.  Find the work done by a) the 70-N force, b) the normal force, and c) the force of gravity, d) What is the energy loss due to friction?  e) Find the total change in the block’s kinetic energy.

24. A 0.600-kg particle has a speed of 2.00 m/s at point. A and kinetic energy of 7.50 J at point B.  What is a) its kinetic energy at A? b) its speed at B?  c) the total work done on the particle as it moves from A to B?

25. A bullet with a mass of 5.00 grams and a speed of 600 m/s penetrates a tree to a depth of 4.00 cm.  Find the average friction force that stops the bullet.  Assuming that the frictional force is constant, determine how much time elapsed between the moment the bullet entered the tree and the moment it stopped.
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EXERCISE NO.8

IMPULSE, MOMENTUM, & COLLISIONS

NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

1. A car has the same kinetic energy when it is traveling south at 30 m/s as when it is traveling northwest at 30 m/s.  Is the momentum of the car the same in both cases?  Explain.

2. A glass dropped on the floor is more likely to break if he floor is concrete than if it is wood.  Why?  

3. a.  What is the magnitude of the momentum of a 10,000-kg truck whose speed is 12.0 m/s?

        b.  What speed would a 2,000-kg sport utility vehicle have to attain in order to have i) the same momentum? ii) the same kinetic energy?

4.    a.  Show that the kinetic energy K and the momentum magnitude p of a particle of mass m are related by K = p2/2m,

        b.  A 0.040-kg cardinal (Richmondena cardinalis) and a 0.145-kg baseball have the same kinetic energy.  Which has the greater magnitude of momentum?  What is the ratio of the cardinal’s magnitude of momentum to the baseball’s?

         c.  A 700-N man and a 450-N woman have the same momentum.  Which has the greater kinetic energy?  What is the ratio of the man’s kinetic energy to that of the woman?

5.    A baseball of mass 0.145 kg is moving in the +y-direction with a speed of 1.30 m/s, and a tennis ball of mass 0.0570 kg is moving in the –y-direction with a speed of 7.80 m/s.  What are the magnitude and direction of the total momentum of the system consisting of the two balls?

6.     A 0.0450-kg golf ball initially at rest is given a speed of 25.0 m/s when it is struck by a club.  If the club and ball are in contact for 2.00 ms, what average force acts on the ball?  Is the effect of the ball’s weight during the time of contact significant?  Why or why not?

7.   You are standing on a sheet of ice that covers the football stadium packing lot in Buffalo; there is negligible friction between your feet and the ice.  A friend throws you a 0.400-kg ball that is traveling horizontally at 10.0 m/s.  Your mass is 70.0 kg. a) If you catch the ball, with what speed do you and the and move afterwards? b) If the ball hits you and bounces off your chest, so afterwards it is moving horizontally at 8.0 m/s in the opposite direction, what is your speed after the collision?

8.    Ice hockey star Wayne Gretzky is skating at 13.0 m/s toward a defender, who in turn is skating at 5.00 m/s toward Gretzkey shown in Figure 1.  Gretzky’s weight is 756 N; that of the defender is 900 N.  Immediately after the collision Gretzky is moving at 1.50 m/s in his original direction.  Neglect external horizontal forces applied by the ice to the skaters during the collision. A) What is the velocity of the defender immediately after the collision? b) Calculate the change in the combined kinetic energy of the two players.


  Figure 1.

9.   A hockey puck B rests on a smooth ice surface and is struck by a second puck A, which was originally traveling at 40.0 m/s and which is deflected 30.0o from its original direction shown in Figure 2.  Puck B acquires a velocity of a 45.0o angle to the original direction of A.  The pucks have the same mass.  a) Compute the speed of each puck after the collision. b) What fraction of the original kinetic energy of puck A is dissipated during the collision?


        Figure 2.

10.  On a greasy, essentially frictionless lunch counter, a 0.500-kg submarine sandwich moving 3.00 m/s to the left collides with an 0.250-kg grilled cheese sandwich moving 1.20 m/s to the right. a) If the two sandwiches stick together, what is the final velocity? b) How much mechanical energy is dissipated in the collision?

11.  A 5.00-g bullet is fired horizontally into a 1.20-kig wooden block resting on a horizontally surface.  The coefficient of kinetic friction between block and surface is 0.20.  The bullet remains embedded in the block, which is observed to slide 0.230 m along the surface before stopping. What was the initial speed of the bullet?

12.  A 0.150-kg glider is moving to the right on a horizontal, frictionless air track with a speed of 0.80 m/s.  It makes a head-on collision with a 0.300-kg glider that is moving to the left with a speed of 2.20 m/s.  Find the final velocity (magnitude and direction) of each glider if the collision is elastic.

13.  A 10.0-g marble slides to the left with a velocity of magnitude 0.400 m/s on the frictionless horizontal surface of an icy New York sidewalk and makes a head-on elastic collision with a larger 30.0-g marble sliding to the right with a velocity of magnitude 0.200 m/s.  a) Find the velocity of each marble (magnitude and direction) after the collision.  (Since the collision is head-on, all the motion is along a line.) b) Calculate the change in momentum (that is, the momentum after the collision minus the momentum before the collision) for each marble.  Compare the values you get for each marble, c) Calculate the change in kinetic energy (that is, the kinetic energy after the collision minus the kinetic energy before the collision) for each marble.  Compare the values you get for each marble.

        Figure.

14.  Three coupled railroad cars roll along and couple with a fourth car, which is initially at rest. These four roll along and couple to a fifth car initially at rest.  This process continues until the speed of the final collection of railroad cars is one-fifth the speed of the initial three railroad cars.  All the cars are identical.  Ignoring friction, how many cars are in the final collection?
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STATICS

NAME: __________________________________________ STUD. NO.:____________________

COURSE:________________________________________ CLASS TIME:___________________

========================================================================

1. A pendulum bob with a weight of 20 N hangs from a cord.  A horizontal force sufficient to bring the cord to an angle of 25o with the vertical is applied to the bob.  Find the horizontal force and the tension in the cord.  





Ans: (9.3 N; 22.1 n)

2.  A tightly stretched high wire is60 m long and sags 3.2 m when a 60-kg tightrope walker stands at its center.  What is the tension in the wire?

3.  A uniform beam 10 ft long and weighing 10 lb is hinged at one end to a vertical wall.  The beam is supported in a horizontal position by a rope tied to the free end.  The rope is attached to the wall and makes an angle of 45o with the vertical.  What is the tension in the rope and the force of the hinge on the beam?
4.  A 100-kg man sits on a hammock whose ropes makes 30o with the horizontal.  What is the tension on each part of the rope?

5.  A car is stuck in the mud.  To set it out; the driver ties one end of a rope to the car and the other end to a tree 100 ft away.  He then pulls sideways on the rope at its midpoint.  If he exerts a force of 120 lb. how much force is applied to the car when he has pulled the rope 5 ft to one side?

6. Two strings support a lamp weighing 12 lb.  If one string makes an angle of 30o with the horizontal and the other string makes an angle of 45o with the horizontal find the tension of the two ropes. 












Ans: (8.78 lb; 10.76 lb)
7. An object weighing 50 lb is set on the surface of a plane inclined 40o with the horizontal.  What force applied parallel to the plane, is required to keep the object in equilibrium.  Neglect friction.  













Ans: (31 lb)

8. A frictionless car standing in an inclined plane that makes an angle of 15o with the horizontal is kept from rolling downhill by a force of 12 N. applied in a direction parallel to the plane.  What is the weight of the car?  What is the normal force exerted on the car to the plane.  Ans: (46 N; 44 N).
9. A 30-kg traffic light is supported by two wires one of which makes an angle of 20o with the horizontal while the second makes an angle of 10o.  Find the tension in each.   Ans: (60 kg; 58kg).
10. A bar 10 ft long is acted upon by a force of 20 lb that makes an angle of 60o with the bar.  Calculate the torque due to this force about an axis perpendicular to the bar and a) through the near end of the bar, b) through the middle of the bar, c) through the far end of the bar.
11. A piece of wooden bar 4 ft long and weighing 500 g has its center of gravity 18 in from one end.  Where must a 300 g weight be hung so that the bar can be suspended at the middle?
12. A uniform bar weighs 50 lb and is 12 ft long.  At one end, a load of 16 lb is attached and on the other end a load of 32 lb.  Determine the force to be applied to the other end so that it remains in a horizontal position where will this force be applied?
13. A non-uniform bar rests across two supports that are 20 ft apart when loads of 200 lb, 4 ft from end A and 150 lbs 6 ft from end B are on the bar.  End A supports 233 lb and end B supports 197 lb.  Find the weight of the bar and the position of C-G.
14. A ladder is 25 ft long, has its center of gravity 8 ft from the bottom and weighs 60 lb.  A man weighing 160 lb stands halfway up the ladder, which makes an angle of 20o with the vertical.  Find the force exerted on the ladder by the smooth wall and the horizontal and vertical components of the force exerted on the ladder by the ground. 




Ans: (36 lb; 36 lb; 220 lb)
15. Two vehicles are crossing a bridge 60 ft long.  A passenger car weighing 3000 lb is 10 ft from one end.  A truck weighing 9000 lb is 20 ft from the same end.  If the bridge is symmetrical with respect to the center and weighs 50 tons, what are the forces on the two supports at the ends of the bridge?  














Ans: (58,500 lbs, 53 500 lbs)  

16. A seesaw is 10 ft long.  A boy weighing 80 lb sits at one end of the seesaw.  At what point on the other side of the seesaw must a man weighing 175 lb sit in order to balance the boy.
17. Two people are carrying a uniform wooden board that is 3.00 m long and weighs 160 N.  If one person applies an upward force equal to 60 N at one end, at what point does the other person lift.

18. A 3.00-m-long, 240-N uniform rod at the zoo is held in a horizontal position by two ropes at its end.  The left rope makes an angle of 1500 with the rod and the right rope makes an angle ø with the horizontal.  A 90-N howler monkey (Alouatta Seniculus) hangs motionless 0.50 m from the right end of the rod  as he carefully studies you.  Calculate the tensions in the two ropes and the angle ø.


Figure:





19. Two spheres of 8 cm. and 6 cm. in diameter weighing 10 N and 6 N respectively are placed inside a hollow cylinder of 12 cm. inside diameter as shown.  Find the minimum weight of the cylinder to prevent the cylinder from tipping over.

a. If the bigger sphere is under the smaller sphere.

b. If the smaller sphere is under the bigger sphere.

Figure:


20. Figure:  
              Req’d.  Solve the reactions. (RA and RB)


21. Figure:

       Req’d:  Tensions in the cord.
22.  The boom in figure 3 weights 2600 N.  The boom is attached with a frictionless pivot at its lower end.  It is not uniform; the distance of its center of gravity from the pivot is 35% of its length.

      a.  Find the tension in the guy wire and the horizontal and vertical components of the force exerted on the boom at its lower end.

      b.  Does the line of action of the force exerted on the boom at its lower end lie along the boom?

       Figure:

23. Two identical, uniform bricks of length L are placed in a stack over the edge of a horizontal surface such that the maximum possible overhang without falling is achieved, as shown in figure.Find:

a. the distance x.
b. Repeat part (a) for three identical blocks and for four identical blocks.

c. How many blocks would it take to do this?
   






  Figure:

15. A circular steel wire 2.00 m long is to stretch no more than 0.25 cm when a tensile force of 400 N is applied to each end of the wire.  What minimum diameter is required for the wire?

16. A metal rod that is 4.00 m long and 0.50 cm2 in cross-section area is found to stretch 0.20 cm under a tension of 5000 N.  What is Young’s modulus for this metal?

17. A specimen of oil having an initial volume of 600 cm2 is subjected to a pressure increase of 3.6x106 Pa, and the volume is found to decrease by 0.45 cm3.  What is the bulk modulus of the material? The compressibility?

18. Two strips of brass, each 3.00 cm wide and 45.0 cm long, are placed with their ends overlapping by 1.00 cm.  The overlapping ends are then riveted together by four rivets, each with diameter 0.250 cm.  Tests show that when tension of at least 1.20x104 N is applied to the ends of the riveted strip, the rivets fail and shear apart.  What is the shearing stress on each rivet when it fails?  Assume that each rivet carries one quarter of the load.
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