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Traveling with an initial speed of 70 km/h, a car accelerates at 5000 km/h? along a straight

road. How long will it take to reach a speed of 100 km/h?

doad Sl sl S asis ki e 50000 kmh?5 ilac s 70 kmh A8
£100 km/h :

40 e 5 gl

=20.6s - (1
=256 - (2
t=21.6s 3
=35.6s - (4

+

@

The velocity of a particle is given by v = 15t% +4t 7 + (6 t2 + 20k m/s, where t is in seconds.
If the particle 15 at the origin when t = 0, determine the magnitude of the particle’s

acceleration whent=2s
ilite 3 awall G813 v = 1562 +413) + (6 t2 + 2k m/s, where t is in seconds. e p Ll aise
t=2g el oie o -;_"Ig_,-l_.j toml e iea a3l die sl

a=8.2m/s2 - (1
a=2.3m/s2 - 2

oo

a=20.8 m/s2 - (3
a=55.5m/s2 + 4

3
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The motion of a particle is defined by the equations x = (2 + ) m and v = (%) m, where ¢
is in seconds. Determine the normal and tangential components of the particle’s velocity
whent=1s.

ATl (8 e e 38 S (2 + ) moand v = () m, peen e pull Cral | 31530 ppa 3 Cage

e

gl aey

v=2.71m/s - (1
v=121.72 m/s - 2
v=12.7m/s - (3
v=243m/s + (4
4
Determine the maximum constant speed at which the pilot can travel around the vertical
curve having a radius of curvature r = 800 m, so that he experiences a maximum
acceleration an = 8g =78 S mis 1,

shtdlae UL s Cunse r = 800 m Ukl s ate ol 58 25080 He ull Caal
az=8z=785m's?

v=301 m/s - (1
v=151m/s - (2
v=200m/s - (3
v=251m/s + 4

(5

Two boats leave the pier P at the same time and travel in the directions shown. If y4 =40
ft's and 35 = 30 ft/s. determine the velocity of boat A relative to boat B.

Vap wuenl (Kol sdacgede pooal e, s lalll gz Rl s

VB/A=157m/s - (1
VB/A=13.5m/s + (2
VB/A=-16.5m/s - (3
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VB/A=17.7m/s -

The 6-1b particle 1s subjected to the action of its weight and forces F1 =21 + 6; - 2tk |p, F2

th1-4tj - 1k I, and F3 = -2t1 [b. where 1 is 1n seconds. Determine the distance the ball 1s
from the origin | s after being released from rest?

F1=21+67- 2tk [, F2 = 4053 330 dslually ¢ 8 000 I gn juy 6-1b 415 st

e oY1 A 0 sl gy Tl il 0t 21- 46 - 1k b, and F3 = -2t [,
Bal ) pmy 8 S asnll Ll 2485

s=10ft + (1

=157t - (2
L0
s=oft - (3
s=127ft - (4
(7
The 10-1b block has a speed of 4 ft/s when the force of F = (8}) b is applied. Determine
the velocity of the block when 1t moves t = 2 5. The coefficient of kinetic friction at the
surface 1s s =0.27 .
Ol sl g s sn) F = (812) s e il Lavic 4 /g A 1A s nTy 10-1b 035 s
s = 0.2 S obes g Uile & jaTl e
t=59.8ft's  + (1
=49.8ft)s - (2
=69.7 ft's - (3
t=419ft/s - (4
The 4-kg smooth cylinder 1s supported by the spring having a stiffness of KAB = 120 N/'m. (8

Determine the acceleration of the cylinder when it moves downward s = 0.2 m from its
equilibrium position, which is caused by the application of the force F =60 N

ey o) W€ I 23l Al vl o= 120 Nim S ald o o 4 L35, A 0 L
F=60Nsslls o)) dsla) d8 9l pms 005 =02m
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s=9m/s2 +
s=4m/s2 -
s=12m/s2 -
s=0.3m/s2 -

The 2-1b collar C fits loosely on the smooth shaft. If the spring is unstretched when s =0
and the collar is given a velocity of 15 ft/s, determine the velocity of the collar when s =1
ft.

) el 8 30 S Laie 15 fifs_SElall o e 1S 138 el (ues o 8t D146 il

s =1 frdslue ceg A3l Ao e Ceal

i1

§ ™k =41b/ft
.

v=14.6 ft/s + (1
v=23.2 ft/s - 2
v=34.2 ft/s - (3

ooo

v=452fts - (4

(10

The 2-kg pendulum bob moves in the vertical plane with a velocity of § m/s when 6= 0.

Determine the velocity of the bob at the nstant the bob reaches 8 = 30. Neglect the size of

the bob

s Lasio il 5 8 4 pull ! @ = 0 gyl 3 S Lasio s G0 usr e 2k LS o S
B=30 Jas

v=16.6 m/s - (3
v=10.6m/s - (4
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Determine the work of the force when it displaces 2 m
342 Aalisa ol 230 sl gl Jall s

500N

2m E

U=600J +
U=800J -
U=1000J -
u=0J -

The crate, which has a mass of 100 kg, is subjected to the action of the two forces. If it 1s

originally at rest, determine the distance it slides in order to attain a speed of 6 m/s. The

coefficient of kinetic friction between the crate and the surface is e =0.2.

i A sl e 320 lsall Crand o Sl ety (S 3 LS 5l i gee 100 kg 41K 5500
e =02, 8 Jalea Sl Lal

1000 N
S00 N /

S=135m +
S=25m -
S=0.5m -
S=35m -

Determine the required height h of the roller coaster so that when it 1s essentially at rest at

the crest of the hill A 1t will reach a speed of 100 kam'h when 1t comes to the bottom B.

Also,

h o af el 100 kemih e e B deats Al 0l s e ghan CSUI o Sl e Ll
A

h=393m +
h=215m -
h=50.5m -

(1
@
3
(4
(12

(1
2
@3
(4
(13

(1
@
3
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h=19.5m -

The coefficient of kinetic friction between the 20-kg block and the inclined plane 1s =
0.2_If the block is traveling up the inclined plane with a constant velocity v=3 m/s,
determine the power of force F

ne A Jalee b Lele 5580 5 08l csin) v =5 mfs 400 4o s sy 20-kg 41K 5 puia JRl

P=660W + (1
P=1320W - (2

goo
|

P=330W - (3
P=020W - (4
(15

The spring 1s placed between the wall and the 10-kg block. If the block 1s subjected to a
force of F = 500 N, determine its velocity when s = 0.5 m. When s = 0. the block 1s at rest

and the spring is uncompressed. The contact surface is smooth.
dlall sl atale Ll 5 Al e 2 10 AT g = 0.5 m 2sbss 2y de o) ol

<00 N
0 N Pro

k 500 N/m

V=5.2 m/s
v=7.6 m/s
v=1.6 m/s
v=10.6m/s

+

(1
2
@3
(4

(16

The force of F = 50 N is applied to the cord when s = 2 m. If the 6-kg collar 1s origmally
at rest, determine its velocity at s = 0. Neglect friction.

s=2m. A8ee pLE o) oy Lo sl = 50 N _gal S e a0l e 3 6-kg LUK dila
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V=4.1m/s +
v=6.6 m/s -
v=2.6m/s -
v=13.6m/s -

(17

The 0.5-kg ball strikes the rough ground and rebounds with the wvelocities shown.
Determine the magnitude of the impulse the ground exerts on the ball. Assume that the ball
does not slip when it strikes the ground, and neglect the size of the ball and the impulse
produced by the weight of the ball.

sl S Cnea | Kl 3 LS 10my/'s Ao ol il e o) 25 e e 518 ()5 kg LA s S

o . s toms,
\;: Smjs 2

=45i+113jNs| + (1

guo
|

I=11.3i+4.5] N.s - 2

oo
|

[=45iNs - (3
I=113jNs - (4
(18

A man kicks the 150-g ball such that it leaves the ground at an angle of 60 v=10m/s.
Determine the impulse of his foot on the ball at A.
20 el e ol =10ms A ps s 60 35102 150-g WK s S e e Kl s

b

=

~(-\

\
N\

[=0.75Ns - (3
[=275Ns - (4
(19
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The 50-kg crate 1s pulled by the constant force P=203N. If the crate starts from rest |

determine ta speed in 5 s, The coefficient of kinetic friction between the crate and the

ground iz e =02

10 e o tnd Bal )l ey o Bl 300l S 1 50-kg 40K 3500w S P=205N 55
e =02 S L oIS N

.55 Amls

v=10m/s + (1
v=22m/s - 2

Determine the linear momentum of the 10-kg block.
10-kg UKL 28 a1 308 aieal

60N

100 N

L=57.6Ns - (3
L=87.6Ns - (4
@1
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The freight cars A and B have a mass of 1000 Kg and 1500 Kg, respectively. After collision

the cars collide and rebound, such that B moves to the right with a speed of 2 m/s. If A and

B are in contact for 0.5 s, find the average impulsive force which acts between them

0.5 Ll a3 803 padl s 8 Cosal  pp=1000 Kg and ma=1500 Kg Lezf€ A and B_ul o
Sl N2 mfs Ao g 0K I B AN o lide g

L5m/s
B <

F=10500N.s  + (1
F=ONs - (2
000

F=5250Ns - (3
F=7550N.s - (4

(22

A 0.03-1b bullet traveling at 1300 ft/s strikes the 10-1b wooden block and exits the other
side at 50 fi's as shown. the bullet passes through 1t in 1 ms, Determine the velocity of the

block after collide
A KN e T 21 10-Tb_Led b6 At A1) Chanlei sl 1300 fitfs Ao e JE0 03410 Lt s faslas
AR de o cul ] g Sna AT (Ba daba s e a3 A8 1350 fis

ptball ey gl
: ) S
TR U300 1t/s S0ftfs, 4 ]

SN

4

v=3.48 ft/s + (1

v=0.126ft's - (2
o0
|

@3
(4

v=35.126ft/s
v=10.126ft/s

Two smooth disks A and B have a mass of ma=1kg and mg=2 kg. If both disks are moving (23

with the velocities shown when thev collide, determine their final velocity (Vx) of B just

after collision. The coefficient of restitution 1s e = 0.73..

2 (Vx) B 48 2 po ol (851 3 L€ i 3o ma=lke and mp=2 kg 05 A and B_n0S
e=0.75 5 dalea gl Lale a1l 2

(v =6m/s
P

iy
&
A

(vg)y =4m/s
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VB’=2.55«m/s +
VB’=0.5 -»m/s -
VB’=3.5m/s -
VB’=3.5-m/s -

24

Determine the impulse of the force fort=12s.
O J3A paall 4048 el

k=10N/m

SN ‘

=0Ns - (2
I=120Ns - (3
[=40Ns - (4
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