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Convert the volume 9.37 in.” to m”, recalling
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[image: image7.png]The vector R shown in the sketch may be
expressed in terms of A, B, C', and D, which

are the edges of a parallelogram, as
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4.

         [image: image10.png]A force F = F, i+ F, jacts on a particle that
undergoes a displacement of 3= s, i+ s, ).
Let: F, =9N., F,=-5N,s, =3m. and
sy =1m.
Find the work done by the force on the
particle.





[image: image11.png]answer: 22.J.




5.[image: image12.png]Find the angle between F and 3.



[image: image13.png]W=F 5= |F| [§] cosd.

The first and the third sides can be solved for
0 to give

First of all
|Fl= R
=y N)2 + (=5 N)2
=10.2956 N

and
51 =
=V3m?+1m?
=3.16228 m.
Thus
J
0= cos !

(10.2956 N) (3.16228 m)
= 47.4806” .




[image: image14.png]answer: 47.4896°.




6.

[image: image15.png]An electron in the cathode ray tube of a tele-
vision set enters a region where it acceler-
ates uniformly from a speed of 53200 m/s to
a speed of 4.04 x 10° m/s in a distance of
3.01 em.

What is its acceleration’





[image: image16.png]answer:





[image: image17.png]vp = +at

2
v = v, + 2as

Solution: Taking the direction of motion to
be along the x axis, the second equation yields

(4.04 % 106 m/s)” — (53200 m/s)°
2(3.01 cm)

100 cm
1m
1076 x 10 m/s?





7.

[image: image18.png]An artillery shell is fired at an angle of 30.7
above the horizontal ground with an initial
speed of 1680 m/s.

The acceleration of gravity is

8.





[image: image19.png]Find its horizontal range, neglecting air resis-

tance.




[image: image20.png]answer: 252.859 k.
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8. 

[image: image21.png]Denote the initial speed of a cannon ball fired
from a battleship as vo. When the initial
projectile angle is 45° with respect to the
horizontal, it gives a maximum range R.





[image: image22.png]The maximum height 7,4, of the cannonball
is given by




[image: image23.png]— 3%
1. D = v
2. hpar =
3. hpaz =

4 hipar =




 

   [image: image24.png]



[image: image25.png]- s

+ hnaa

- Par =

- rmaa

- Pnaa




[image: image26.png]1v3
5. hppar = 1 correct




[image: image27.png]1v3
5. hppar = 1 correct




[image: image28.png]Use the equation

At the top of its trajectory v, = 0. Solving
for h yields





9.

[image: image29.png]A mass of 2.8 kg lies on a frictionless table,
pulled by another mass of 4.7 kg under the
influence of Earth’s gravity.

The acceleration of gravity is 9.8 m/s*.





[image: image30.png]



[image: image31.png]What is the magnitude of the acceleration

a of the two masses?




[image: image32.png]wmswer: 6.14133 m/s”




Find the tension in the cord   T=ma=17.19 N
10. A cord holds a 15 kg block stationary on a frictionless plane inclined at angle  27 degree. We now cut the cord. Does the block accelerate as it slides down the inclined plane?

What is its acceleration? (x-up the incline)
[image: image33.png]T+0-mgsmB=ma
i

G = MG Sm B

A= - §eme




a= -(9.8 m/s2  )(sin270) = -4.4 m/s2     

11. A dart is thrown horizontally toward X at 20m/s as shown. It hits Y 0.1 s later. The distance XY is:

[image: image34.png]



A. 2m

B. 1m

C. 0.5m

D. 0.1m

E. 0.05m

12. A 1500 kg car moving on a flat, horizontal road negotiates a curve. If the radius of the curve is 35 m and coefficient of static friction between the tires and dry pavement is 0.523, find the maximum speed the car can have and still make the turn successfully.

[image: image35.png]


n+ fs + Fg=mac
on the verge of skidding outward  fs.max= s.n   

x direction radial     fs.max= s.n =mv2max /r
                                                         y:       n-mg=0 ( n=mg

s.n =s.mg =mv2max /r          (v2max=s.gr
 vmax =((0.523)(9.8 m/s2)(35.o m)) 1/2 =13.4 m/s

13.  A sphere of mass m=500kg is attached to the end of a cord of length R=10 m and set into motion in a vertical circle about a fixed point O  with vtop=20m/s. Find the tension in the cord at any instant when the speed of the sphere is  vbot and the cord makes angle (=0 with the vertical.


[image: image36]
Here you have nonuniform motion, tangential component of acceleration arises from mg.

T +Fg= ma 

Tension on the bottom max T=n ( notation)
[image: image1.png]Convert 37.9 mi/h to m/s. 1 mi = 1609 m.






[image: image37.wmf](

)

(

)

(

)

(

)

2

2

2

4

500 kg20.0 ms

500 kg9.80 ms

10.0 m

4900 N20000 N2.4910 N

Mv

nMg

R

n

=+=+

=+=´


14. A=2I+3J, B= -I+2J find A*B

A*B=(2I+3J)*(  -I+2J)= -2i*i+2i*2j- 3j*i+3j*2j= -2*1+4*0-3*0+6*1

= -2+6=4  number( scalar not vector)
15. Find the angle between A and B

A=( Ax2 + Ay2) 1/2=( 22 + 32) 1/2=( 13) ½

B=( Bx2 + By2) 1/2=( ( -1)2 + 22) 1/2=( 5) ½

 ABcosA*B 

cos A*B)/ A*B=4/((13) 1/2 (5) 1/2) =4/(65 ) 1/2
cos  -1 4/(65 ) ½=60.3 o
16.
[image: image38.png]3 In three situations, a briefly applied horizontal foree
Changes the velocity of a hockey puck that slides over fic-
tionless ice. The overhead views o Fig. 7-17 indicate, fo cach
situation, the puck's initial speed v, it inal specd ;. and the
directions of the corresponding velocity vectors. Rank the si-
wations according 10 the work done o the puck by the applied
force, most positive first and most negative Last.





[image: image39.png]



17. When a mass, m=2 kg, is suspended from a spring and the system is allowed to reach equilibrium, as shown in Figure , Newton's Second Law tells us that the magnitude of the spring force equals the weight of the body, [image: image40.png]


. Therefore, if we know the mass of a body at equilibrium, we can determine the spring force acting on the body.
[image: image41.png]R




[image: image42.png]



where [image: image43.png]


is the body's displacement(2 cm).

 If ([image: image44.png]


 = 1.96N). We can then determine the spring constant for this spring: 
[image: image45.png]



18. [image: image46.jpg]© 2007 Thomson Higher Education




 A ball of mass m is dropped from a height h above the ground 

a)Find the speed of the ball when it is at height y above the ground.

Kf- Ki= mvf2/2- 0 =Wg=  mg(h-y)
vf2=2g(h-y)( vf= (2g(h-y)) ½

19. 
[image: image47]
A 103-kg elevator carries a max. load of 8x102-kg. A constant frictional force of 4x103-N retards its motion upward. What is the work to lift the fully loaded elevator at a constant speed of 10 m/s for 10 s?

Fnet=Ma=T+f+Mg=0   (v=const)

On y: T-f-Mg=0

T=f+ Mg=4x103N+(1.8x103kg)(9.8 m/s2)=2.16x103 N

W=T*d*cos(0)=T*v*t=(2.16x103 N)x(10 m/s)x(10s)= 2.16x105 J
  20. A bullet of mass  m 1=5 g is fired into block  m 2=1 kg coming quickly to rest. The bullet+block then swing upward,  rising a vertical distance h=5 cm before the pendulum comes momentarily to rest at the end of its arc. What is the speed of the bullet just prior to the collision
[image: image48.jpg]!
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On x direction we have FextX=0
pfbx + pfBx= pibx +piBx

 (m b+m B) v  =  m 1vxib+0   (1)

K = W g =  - ( m b+m B)gh      h=L-Lcos()

or

K f - K i  =  - ( m b+m B)gh

0-( m b+m B) v 2 /2= - ( m b+m B)gh

v 2 /2=gh              (  v=(2gh) 1/2
v=[2x(9.8 m/s 2 )(5x10-2 m)] 1/2 =0.99 m/s

sub into(1)  (m b+m B) v  =  m 1vxib+0    

vxib=(m b+m B) v / m 1=(1.005kg)( 0.99 m/s)/(0.005kg)=199 m/s

21. [image: image49.png]A 3 kg steel ball strikes a wall with a speed
of 11m/s at an angle of 45.4° with the normal
to the wall. Tt bounces off with the same
speed and angle, as shown in the fizure.

If the ball is in contact with the wall for
0.101 s, what is the magnitude of the average
foree exerted on the ball by the wall?




[image: image50.png]answer: 458.833 N.




[image: image51.png]AP, =-2M v cost




[image: image52.png]=3
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22. 

[image: image53.png]A barefoot field-goal kicker imparts a speed
of 44 m/s to a football initially at rest

16 the football has a mass of 0.74 kg and the
time of contact with the ball is 0.021 s, what
is the force exerted by the ball on the kicker's
foot?




[image: image54.png]answer: 1550.48 N.




[image: image55.png](0.74 kg) (44m/s)

3256 ke - /s

The impulse received by the ball is
I=prpi

(3256 kg -m/s) — (0)

3256 ke - m/s

The impulse is also given by
I = Fyut

Solving for the force on the ball gives

1
o
bt =

3256 ks - m/s
0021 %
=[50 N





23.

[image: image56.png]Two particles, of masses m and 4m, are mov-
ing toward each other along the 2 axis with
the same initial speeds of 6.37 m/s. Mass m
s traveling to the left, and mass 4m is trav-
eling to the right. They undergo a head-on
elastic collision, and each rebounds along the
same line as it approached,
Find the final speed of the heavier particle.




[image: image57.png]answer: 1.274 m/s.




24.

[image: image58.png]Consider the collision of two identical parti-
cles, where the initial velocity of particle 1 is
v and particle 2 s nitially at rest





[image: image59.png]After an elastic head-on collision, the final
velocity of particle 2 v is given by
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[image: image61.png]



[image: image62.png]



[image: image63.png]3.0 = vy correct




25.

[image: image64.png]A parachutist of mass 50.0 kg jumps out of an airplane at a height of 1 000 m. The parachute deploys, and she
Lands on the ground with a speed of 5.0 mis. How much energy was lost o air frction during this jump?
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ans a

27. 
If F = 4.0 N and m = 2.0 kg, what is the magnitude a of the acceleration for the block shown below? The surface is frictionless.

[image: image65.wmf]
a.
5.3 m/s2
b.
4.4 m/s2
c.
3.5 m/s2
d.
6.2 m/s2
e.
8.4 m/s2

28.   The spring constant of the spring shown in the figure is 2.0 Newtons per millimeter. The work done by the spring from x = 20 millimeters to x = 40 millimeters is

A)  0.4 J

B)  0.6 J

C)  0.8 J  

D)  1.2 J

E)   2.4 J                     

29. A 40-g projectile with a horizontal speed  200 m/s collides with and is embedded in an 800-g block of wood that is initially at rest on a horizontal surface. What is the speed of the block just after impact?

A.  3.6 m/s
B.  4.3 m/s
C.  9.52 m/s
D.  10.9 m/s
E.   44.1 m/s
30. 
[image: image66.png]A 0.15 kg ball of dough is thrown straight up
into the air with an initial speed of 17 m/s.
The acceleration of gravity is 9.81 m/s




[image: image67.png]b) What is its momentum halfiway to its max-
i height on the way up?




[image: image68.png]answer: 1.80312 kg - m/s,




[image: image69.png]vi=rvl+2g8y =0

At the maximum height since vy = 0 m/s
half of that height is

Ay

(7 m/s)?
T ostm)
36493 m




[image: image70.png]For the velocity at half of the maximum
height

17 m/s)?

+2(-9.51 m/<2)(7.36493 m)
— 145w

vyl me s

12,0208 m/s

12,0208 m/s

since it is directed upward, and its momentum

(0.15 k) (12.0208 m/5)
—[[s0312 ke /3]
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