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12-1.

A baseball is thrown downward from a 50-ft tower with an
initial speed of 18 ft>s. Determine the speed at which it hits

the ground and the time of travel.

SOLUTION
vi=v?+2a(s -S)

2 1 c 2 1

V3 = (18)2 + 2(32.2)(50 - 0)
V, = 59.532 = 59.5 ft>s

vV, = v, + agt
59.532 = 18 + 32.2(t)

t=129s

Ans.



12-2.

When a train is traveling along a straight track at 2 m/s, it

S _—
begins to accelerate at a = 160 v~*2 m>s?, where v is in m/s. = _‘ =
Determine its velocity v and the position 3 s after the e ————
acceleration.

SOLUTION
a - dv
T odt
dt = dv
a
3 \
dt = dv_4
Lo Lo 60v
N
3= 300 (v> - 32)
v = 3.925 m>s = 3.93 m>s Ans
ads = vdv
\‘3‘\% %":@ 4
- R
LG, T A
d -}O f;"'
© & U
vdv 1 R o ]
5 F RS
ds = = _vdv @ & 8
— 60 WY T RF
20 o @ﬂé{!}
-q@' %) {.::'\‘l- {.:.
\}Q \‘:60 \6@ ﬁ
s 3925 S & v
= 5 B &
ds = v dv @ & iy
P’ S
L 60 L S 3@ S
& b"’.‘r & 0%\
SR
1 8 395 Q@¢ bq.. \ﬁz\.\
— = AN
= b a s e
*T 60’6, "“i@\"‘ & Qf‘@
& IO
= 9.98m & Qf‘;‘,b" Ans.
e 6\“{:\



12-3.

From approximately what floor of a building must a car be
dropped from an at-rest position so that it reaches a speed
of 80.7 ft>s 155 mi>h2 when it hits the ground? Each floor is
12 ft higher than the one below it. (Note: You may want to
remember this when traveling 55 mi>h.)

SOLUTION

(+T) Vv =V +2(-53)
0 ® 0

80.72 = 0 + 2(32.2)(s - 0)
s = 101.13 ft
# of floors = 10113 _ 8.43
The car must be dropped from the 9th floor. Ans.



*12-4.

Traveling with an initial speed of 70 km>h, a car accelerates
at 6000 km>h? along a straight road. How long will it take to
reach a speed of 120 km>h? Also, through what distance
does the car travel during this time?

SOLUTION
V= +agt
120 = 70 + 6000(t)
t = 8.33(10"%) hr = 305 Ans.
vV =Vvi+2a(s-s)
1 ® 1

(120)? = 70% + 2(6000)(s - 0)
s =0.792km = 792 m Ans.



12-5.

A bus starts from rest with a constant acceleration of 1 m>s?.
Determine the time required for it to attain a speed of 25 m>s

and the distance traveled.

SOLUTION

Kinematics:

Vo = 0,v =25ms, 5, = 0,and a, = 1 m>s%.

PE V=V, + adt
25 =0 + (Dt
t=25s
bt vV=vZ+2a(s-5)
- 0 c 0

252 =0 + 2(1)(s - 0)
s =3125m

Ans.



12-6.

A stone A is dropped from rest down a well, and in 1 s
another stone B is dropped from rest. Determine the

distance between the stones another second later.

SOLUTION

1
+Ts=s +yt+ Eact2

Sa = 0+0+ %(32.2)(2)2

sy = 64.4 ft

1 2
sa =0+ 0+ ,(322)(2)
s5 = 16.1 ft

¢s =644 - 16.1 = 483 ft



12-7.

A bicyclist starts from rest and after traveling along a
straight path a distance of 20 m reaches a speed of 30 km/h.
Determine his acceleration if it is constant. Also, how long

does it take to reach the speed of 30 km/h?

SOLUTION
v, = 30 km>h = 8.33 m>s

Vi=Vvi+2a(s -s)
2 1 c 2 1

(8.33)> = 0 + 2a,(20 - 0)
a, = 1.74 m>s?

V, =V +oagt

8.33 = 0 + 1.74(t)

t=480s



*u12-8.

A particle moves along a straight line with an acceleration

of a = 5(3s?® + s¥2) mps?,

s is in  meters.

Determine the particle’s velocity when s = 2 m, if it starts
from rest when s = 1 m. Use Simpson’s rule to evaluate the

integral.

SOLUTION
5

B 135 + s
ads = vdv

2 5ds v

1 5 = \ dV
L #3ss+sf Lo
0.8351 = %Vz

v = 1.29 m>s

.e.b%&@ @{i@ &
‘5&\3“? c‘b-\m@ & @\%
P g ¥
& 3 @ @
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&9, & ﬂ;.?’&o o
PR T et &
N oo &
S &
2 d\ @‘-"‘ i Q:\
"’5"@&& P&
'b('pc? @gﬁ%
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12-9.

If it takes 3 s for a ball to strike the ground when it is released
from rest, determine the height in meters of the building
from which it was released. Also, what is the velocity of the
ball when it strikes the ground?

SOLUTION

Kinematics:

Vo =0,a =9 =98lms? t =3s,ands = h.
b+ TH vV =V, + agt

= 0 + (9.81)(3)

= 29.4 m>s
L+T8 s=so+v0t+%act2
1 2
h=0+0+ (9.81)3)
2 SIS
NG
= 441m AR AP
-'l}gi:}' . 'E:Lbﬁ .
;e &
Fete® &
SOOI
W oo e
O @ 8 o
O Ny @‘:p
D B
Q}"?"'\d\ N"{EJ .,EI.D
@



12-10.

The position of a particle along a straight line is given by
s = (15t - 13.5t% + 22.5t) ft, where t is in seconds.
Determine the position of the particle when t = 6 s and the
total distance it travels during the 6-s time interval. Hint:
Plot the path to determine the total distance traveled.

SOLUTION

Position: The position of the particle when t = 65sis

Sh-gs = 1.5(6% - 13.5(6%) + 22.5(6) = -27.0 ft Ans.

Total DistanceTraveled: The velocity of the particle can be determined by applying

Eq. 12-1.
ds 0551 10-5{¢
vz = 450t2 - 27.0t + 225
§ < "y
— J
f
'

e
f' 480 it
The times when the particle stops are T y T T
S=-3I5ft S=-2J0M =0 Sei5it
450t - 27.0t + 225 =0 @;: -@Qﬁ‘ ..,:t 55 T« 63 feo  t=is
O e
t=1s and t=5s & gﬁé\‘@‘ﬁ“
3 '-S‘\ @‘@@ﬁ' &
The position of the particle att = 0s,1sand 5sare @,,,éf:}c{%@ﬁgﬁ ,@
o a0
s|i-0s = 15(0% - 135(0%) + 22.5(0) = 0 §@k@%¢§&$ é;ﬁé
d o .
et = 15(1% - 13.5(1%) + 22.5(1) = 10,5 ft Q@‘ & 6‘@1"0 Q{,‘f’
2 B a7
Sf=s5 = 15(5% - 13.5(5%) + 22.5(5) = -37.5ft @b“ < %ﬁ 4@{*-
o 8@
From the particle’s path, the total distance is @ﬁﬁa‘&é’ &
Sot = 10.5 + 48.0 + 10.5 = 850N 2 &% Ans.
“‘3*' é‘b@@' '\@_&‘Z’Q‘
SO R
A Sfﬂ 4 q’h"’ﬁ
‘b{‘\ {(p:‘fa? ‘@g
ﬂS‘é\ @G o
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12-11.

If a particle has an initial velocity of v, = 12 ft>s to the
right, at s, = 0, determine its position when t = 10s, if
a = 2 ft>s? to the left.

SOLUTION

bt s=s+vt+l'[2

- a,
- 0 0 2 C

= 0+ 12(10) + %(-2)(10)2
=20 ft Ans.



*12-12.

Determine the time required for a car to travel 1 km along
aroad if the car starts from rest, reaches a maximum speed
at some intermediate point, and then stops at the end of
the road. The car can accelerate at 1.5 m>s? and decelerate

at 2 m>s.

SOLUTION

Using formulas of constant acceleration:

v, = 151

X %(1.5)(@

0=v, - 21,

1000 - x = vt —1(2)(%)
22 2 2

Combining equations:

t, = 133t v, = 2t

x = 1331

1000 - 133t = 2t - &

t, = 20.702s;  t, = 27.603s

t=t, +1t = 483s

=8 A
":"?. & & ~$° \.Q&
& &Q & <2
G
e h‘b&' & &
eb‘k &@ N &“‘-’&‘:‘«0& Ans
e
S
@ bﬁbﬁ & . {;_,'f‘o &
OO
-
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@ & 'b{& ©
¢ &
& ,,,@‘ﬁ &




12-13.

Tests reveal that a normal driver takes about 0.75 s before v, = 44 ft/s N
he or she can react to a situation to avoid a collision. It takes — ; "ﬁ'
about 3 s for a driver having 0.1% alcohol in his system to : \
do the same. If such drivers are traveling on a straight road ]

at 30 mph (44 ft>s) and their cars can decelerate at 2 ft>s?,
determine the shortest stopping distance d for each from

the moment they see the pedestrians. Moral: If you must d ——
drink, please don’t drive!

SOLUTION

Stopping Distance: For normal driver, the car moves a distance of
d¢ = vt = 44(0.75) = 33.0 ft before he or she reacts and decelerates the car. The
stopping distance can be obtained using Eq. 12-6 with s, = d;, = 33.0ftand v = 0.

b E V2 = V3 + 2a, (5 - Sp)

02 = 442 + 2(-2)(d - 33.0)
d = 517 ft Ans.

For a drunk driver, the car moves a distance of d; = vt = 44(3) = 132 ft before he
or she reacts and decelerates the car. The stopping distance can be obtained n§;c*':b & N
Eq. 12-6 with s, = d; = 132ftand v = 0. o b i\s‘f‘x@}
.#I'\cb.{:@l "?% 2 o
b2 V2 = V2 + 2a, (S - So) g@‘ @\3;@_@5
- -
2 — 12 g S kS ta.
0% = 44° + 2(-2)(d - 132) = .\9‘5‘ N 5,
d = 616 ft -'\@bé‘@o s
H:}Q 090 6*“\ Q{\ {\b
e,é& o oF (ﬁ* <
F P aS
HE?Q ..—,Pd;p"e &ﬁu
Fo )
+« 4‘;’@‘56\‘?(@@‘
SHOFEES IS
45‘5@ @,ﬁg’ g 4:5»
& r,gg."::\“l P



12-14.

A car is to be hoisted by elevator to the fourth floor of a
parking garage, which is 48 ft above the ground. If the
elevator can accelerate at 0.6 ft>s?, decelerate at 0.3 ft>s?,
and reach a maximum speed of 8ft>s, determine the

shortest time to make the lift, starting from rest and ending
at rest.

SOLUTION
+Cc vV =v2+2a (s -s)
0 ® 0

Vzmax =0+ 2(06)(y - O)
0= V2, + 2(-0.3)48 -y)

0=12y - 0.6(48 - vy)
y = 16.0ft, Viax = 4.382 ft>s 6 8 ft>s
+C v=y +at

4382 =0+ 06t

4344

#3-4

.0 &
t, = 7.303s \&zﬁ‘f} o ‘x@.ﬁ'\'
= - \{‘ 'é\\ 5] .
0=4382 - 03t, . .;p"; ée_ép @:@ @@b
t, = 14615 SF Qébqa
& '®g§“¢q@ -
t=1t +t, =219s \3@9@&&\&.3 G{\ﬂ@
L%
\Q“!"l e.-ﬁ @Q-\g@‘*_@
& @r} ‘9,&&
e -:.,;:} &
@ @
%] &é‘ ‘?"}Oc\- ‘\‘S@
. é e - %)
P e &
B 2
IR s
4‘5“‘#@4‘ 7 {“@""’\
IS
L (P L \_@
& &0
-‘G‘é}oﬁ



12-15.

A train starts from rest at station A and accelerates at
0.5m>s? for 60 s. Afterwards it travels with a constant
velocity for 15 min. It then decelerates at 1 m>s? until it is
brought to rest at station B. Determine the distance
between the stations.

SOLUTION
Kinematics: For stage (1) motion, v, = 0,5, = 0,t = 60s, and a, = 0.5 m>s2. Thus,
bty s=s +vt+lat2

z 0 0 5 ©

s, =0+0+ %(0.5)(60 2) = 900 m

B vV =V, + adt

v; = 0 + 0.5(60) = 30 m>s

~
_*'5‘ @5? %‘:’(\‘xz,ﬂ?
. 1 &P &
)+ s=s +Vt+ Tat? ‘:Pq‘ge‘\{‘d@@b@&@p
- 0 0 2 c L= :
1@.:,@& Q'&d}b &
s, = 900 + 30(900) + 0 = 27900 m \3@@&@ & 0“@(@&
N o
For stage (3) motion, v, = 30 m>s,v = 0,s, = 27 900 g@@é—@b—gﬁf@hus,
PEs vV =y, +at Sﬁc}éﬂk é.sg \'}_Q@Q’
S F &S
S
P T
0=230+ (-1t Eae g
SR P ey
t=30s N \}(‘p{q@ N
1 §§‘§“ﬁq 5
T S =5y + Vgt + Zat? ofF ©
t o * Vol + 3 'x.%q}e; &

s3 = 27900 + 30(30) + %(-1)(302)
= 28350m = 28.4 km Ans.



*12-16.

A particle travels along a straight line such that in 2 s it
moves from an initial position s, = +0.5m to a position
Sg = —-1.5m. Then in another 4 s it moves from sz to
Sc = +2.5 m. Determine the particle’s average velocity
and average speed during the 6-s time interval.

SOLUTION
Cs=(Sc -Sa) =2m
st =(05+15+15+25)=6m
t=(2+4)=6s
¢s 2

Vag = p T g T 0.333 m>s

6
(Vsp)avg = . = g = 1ms

Ans.

2.5m

fﬂ/ teo l‘fsés

e T LT N S ——




12-17.

The acceleration of a particle as it moves along a straight
line is given by a = 12t — 12m>s?, where t is in seconds. If
s=1m and v =2m>s when t =0, determine the
particle’s  velocity and position when t = 6s. Also,

determine the total distance the particle travels during this
time period.

SOLUTION

\% t
dv 2t - 1)dt
L )

L2

v=tt-t+2

ds = t? -t + 2)dt
LQ( )

_1, 1,
S—3t 2t+2t+1

When t = 65,

v = 32 m>s Ans

s =67m #n
&

Since v Z 0 then @.E,':P&
d=67-1=66m &%



12-18.
A freight train travels at v = 6011 - e~'2 ft>s, where t s the

elapsed time in seconds. Determine the distance traveled in
three seconds, and the acceleration at this time.

SOLUTION

v=6001-e™
S 3

ds = vdt= 6011 - e Z dt
Lo L Lo

s =60t + e}

s = 123 ft
dv

-t

a-= = 60(e
at (e )

Att=3s

a = 60e~3 = 2.99 ft>s?

Ans.



12-19.

A particle travels to the right along a straight line with a
velocity v = [5>14 + s2] m>s, where s is in meters. Determine
its position when t = 6sifs = 5mwhen t = 0.

SOLUTION
ds __5
a4+

s t

(4 +s)ds = 5dt
Is Lo
4s + 055> - 325 =5t

When t = 65,

s +8s-125=10

Solving for the positive root \XS‘? O &
s=787m g P
Ko A0
& @c".* @t‘? §‘b P, o
T & @ ak(é&
{@'ebe& Eaéqﬁ@"@
A
Pss "}i'} S
§ N F S
OGN
i G &
S @&6‘\-&
&P SO
G
T H



*12-20.

The velocity of a particle traveling along a straight line is
v = (3t - 6t) ft>s, where t is in seconds. If s = 4 ft when
t = 0, determine the position of the particle when t = 4s.
What is the total distance traveled during the time interval
t = 0tot = 4s?Also, what is the acceleration when t = 2 s?

SOLUTION

Position: The position of the particle can be determined by integrating the kinematic
equation ds = v dt using the initial condition s = 4 ft when t = 0s. Thus,

hEd ds = vdt
S t
LT 13t - 6tidt
ft
— -o
s t L
2250 =45
s = (3%-3) I 1 T
4t 0 o) 4- Zo
o &
@ 0 ()
s =4 - 30 + 4pft S PGy
When t = 45, S -@“’d\{\\* ° D
3 2 E;:P(_‘,\éa'\‘fﬂa \ti:(’;‘*“
Shs =4 -3(4) +4=20ft ,::\fshmg;@)(@; S Q&
Nl e
oot
The velocity of the particle changes direction at the instant w@n\@ei nﬂt@ﬁTy
brought to rest. Thus, bﬁ"" @@N\}@E’Q&Q "y
oL d\ e
V=232 -6t=0 5 5{" %(&&QQSS@
- = "\cﬂé ‘ﬁ ‘ﬁ‘é} ©
t(3t -6) =0 A
SIS
t=0andt=2s {,d}b {DC‘G N
SN @@aq‘b <
The position of the particle at t = 0 and 2.5,‘3% “1"' N«.ﬁ!"
éh b@‘*
)

sl = 0 - 31402 +4—-th@$

sl,, =2°-342%+4=0

Using the above result, the path of the particle shown in Fig. a is plotted. From this
figure,

Stot =4 + 20 = 241t Ans.
Acceleration:
. v d
b8 a:dt:dt(3t—6t)

16t - 62 ft>s?

s8]
1

When t = 25,

a2, = 6122 - 6 = 6 f>s? = Ans.

S(ft)



12-21.

If the effects of atmospheric resistance are accounted for, a
falling body has an acceleration defined by the equation
a = 9.81[1 - v3(10™%] m>s?, where v is in m>s and the
positive direction is downward. If the body is released from
rest at a very high altitude, determine (a) the velocity when
t = 55s,and (b) the body’s terminal or maximum attainable

velocity (ast = Q).

SOLUTION
Velocity: The velocity of the particle can be related to the time by applying Eq. 12-2.
(+T) dt = dv

a

t

. v dv
o8 =
&).Olv ]

1 v dv v dv

©= 9815, 201 + 0.01v) T L 21 - 0.01)°
0

+
9.81t = 50Ina 20V, .0 &
1-0.01v i ..;@'*

100(e01%62t _ 1) ) ‘f_“é‘ @§ P
VvV = - CP o g;? "fk b-
e0.1962t + 1
a) When t = 55, then, from-Eg—1)—— s & & 5
0.1962(5 Q{\% \\daé} ®

_ 100[e%19620) - 1] \'}ba(h &, {@'
V= bﬁ%@a S AR,

0196268) 4 1 = 45.5 m>s R
2@ (o &4
@Q@ﬁk @& &°
go1%62t 4 Q{D 0 Lpg‘i" QQL- -ES‘E'
b) Ift - q, — - A . Then,fro@@b 'zf’-&& &
01962t 4 q o ‘\04 @cb &ﬁ\ < $©

' _ @2 B
SN &2 *Q{b @‘3’1 Ans.




12-22.

The position of a particle on a straight line is given by
s = 1% - 9t? + 15t2 ft, where t is in seconds. Determine the
position of the particle when t = 6 s and the total distance it
travels during the 6-s time interval. Hint: Plot the path to
determine the total distance traveled.

SOLUTION
s =t - 9t> + 15t

v=95 =32 _ 18t + 15
dt

v=0whent =1sandt =5s
t=0,s=0

t=1s, s=7ft
t=05s s = -25ft
t=6s, 5= -18ft

S; =7+ 7+25+ (25 - 18) = 461t



12-23.

Two particles A and B start from rest at the origin s = 0 and
move along a straight line such that a, = (6t - 3) ft>s? and
ag = (12t> - 8) ft>s?, where t is in seconds. Determine the

distance between them when t = 4 s and the total distance
each has traveled int = 4s.

SOLUTION
Velocity: The velocity of particles A and B can be determined using Eq. 12-2. 5
0.5 Mt
dvay = aadt I-’-i
Va t !
dvy = (6t - 3)dt 3
0 Lo Fetmiore.
US|
Se=- 0S5 S, =0 S, = 40.0 f
VA:3t2_ tm\ls t=0¢ I=ds
3tdvg = agdt 40 fl__1
Vg t I-
dvg = (12t - 8)dt g
0 La | [y e S e i A e -0
L — 7 ——
Sy=—40fl Sy=0 Sg=192
vg = 4t - 8t 4‘%:@& t=2s t=0s t=ds
The times when particle A stops are Q@ \,-55‘\ )
- £ W
3 -3t=0 t=0sand =1s @«@ @3&@-
The times when particle B stops are .@‘J @;}‘3&; Q(\h 4‘6“&
4% -8t=0 t=0sandt= 225 @‘?%@%@ &

Position: The position of particles A and B can be determln%(as\gct@q ﬁcp\‘ﬂ

s 3
s

_ 2 _
ds, = (3 - 3t)dt Q@;ﬂﬁ@ f *1*‘0
0 L _ * él‘:r > S
3 4L S \Q&@
Sa = t3 - tz e Q\ﬂ G {\D {g\"
2 e B8
dsg = vgdt m{\b ) o
s t & &
= 3 _ e
. dsg LLI(4t 8t)dt @ﬁ,@a &
sg = tt - 4t?

The positions of particle Aatt = 1sand 4sare

3
Sa k=15 = 1° - 2(12) = -0.500 ft

Sp keas = 4% - 2(42) = 40.0 ft

Particle A has traveled
d,n = 2(0.5) + 40.0 = 41.0ft Ans.

The positions of particle B att = 22sand 4 sare
Sg k=12 = (22)* - 4( 227 = -4

ftsg =g = (4)* - 4(4)% = 192 ft

Particle B has traveled

g = 2(4) + 192 = 200 ft At t = 4 sthe distance beween Aand B is



Csag = 192 - 40 = 152 ft Ans.

Ans.



*12-24.

A particle is moving along a straight line such that its
velocity is defined as v = (-4s?) m>s, where s is in meters.
If s=2m when t =0, determine the velocity and

acceleration as functions of time.

SOLUTION
vV = -4¢?
a§ S =
dt 4s?
S t
s 2ds = -4 dt
Lo Lo
-s7Y3 = -4ty
1 .
t= 4(s - 0.5)
2 A
58 g 6\.\1’ EF‘&Q &
, B i}‘ﬂﬁ"
v=-4a 2 == 18 s o Qqn'? Lo
8t + 1 8t + 1) © Sy @b‘
¥ St
& & q?$$
{?} k\q‘ajg&ﬁ-{xm (5}
dv 166t + 1)8) 256 , NN
_ B _ h N
a= B+ 1 (8t + 1) m>s d}ﬁb a@a@)bZé&c‘:O% SAns
5 o
ﬂﬁp & ﬁq\%&@ <«
k5 '-':IG oo
& Pt
4 el
o S P
£ G O
T IF Sts
(.5\-“'{? £ *-1.{} ‘55%.}
& d?).ﬁ‘ ,‘-}‘to
O
N



12-25.

A sphere is fired downwards into a medium with an initial
speed of 27 m>s. If it experiences a deceleration of

a = (-6t) m>s?, where t is in seconds, determine the

distance traveled before it stops.

SOLUTION
Velocity:v, = 27 m>sat t; = 0s.Applying Eq. 12-2, we have
b+ TH dv = adt
\ t
dv = - 6tdt
Loz Lo
v = 127 - 323 m>s 1)

At v = 0, from Eqg. (1)
0=27-32 t=300s

&
Distance Traveled:s, = 0 matt, = 0s. Using the result v = 27 - 3t? and app_!ﬁﬁ & &

Eq. 12-1,we h s
q we have q$€:; v _@@ &5"-.
+TH ds = vdt & 6\'1‘9@6‘ ‘%b
S o ".gf':" &é.gl‘fg 3 q"\ﬁ“
ds = 427 - 3t?hdt &? a}@_’(g- ﬁf@
Lo 0 -xg? "\‘S‘ {Qb ‘?&{‘g
S §F
ST S o
s = 27t - £im D @ F c@: @)
RE 4T SR N
& g T O
& W e
_ AR s )
At t = 3.00s, from Eq. (2) @t S F B
s = 27(3.00) - 3.00° &%@ﬁigg’- "%%?\% Ans
' PO S TS '



12-26.

When two cars A and B are next to one another, they are
traveling in the same direction with speeds v, and vg,
respectively. If B maintains its constant speed, while A
begins to decelerate at a,, determine the distance d

between the cars at the instant A stops.

SOLUTION
Motion of car A:
vV =y, + adt
v,
0 = vy — aat t= e
aa

V2 = V8 + 2a(s - So)

0=Va+2(-ax)sa - 0)

A
a A
+° ®
Motion of car B: H“‘@,g}{‘ )
VAV S & %OQ é'a\
S; = Vgt =vga b = “AE dﬁQg\Q &@I‘%
a a o 7
The distance between cars A and B is e’br::}'?'ﬁ\é\ Qf) $§" g
AV &
Vave V2 vy -V \}é‘& \)%Q’Q \@®F¢'§§¢Q
A A B A = LA =
¥ F DL
= —_ - - = IQ‘
R aa 2a" 2a, ,a\‘}'ﬁb"\d‘ & ‘ap& AnS.



12-27.

A particle is moving along a straight line such that when it
is at the origin it has a velocity of 4 m>s. If it begins to
decelerate at the rate of a = 1-1.5v22 m>s?, where v is in
m>s, determine the distance it travels before it stops.

SOLUTION
dv 1
- — = =15y
4= Gt
\ - t
viidv = _15dt
L

1
v, = -15t,

2avi - 2 b = -15t

v = (2 - 0.75t)> m>s 1)
S t t
‘.
" ds = (2 -0750)2dt = L (4 - 3t + 0.5625t%) dt '\S‘%@@
= A2 Qﬁ*ﬁ@a
(:\ . =
o%ﬁgf S
s = 4t - 15t + 0.1875t° \%Egb & ;&?@é\
e
From Eq. (1), the particle will stop when {@gf’ Q-Qg" a':‘@@ﬁ
@ g8
0= - 0.75t)? %‘\ c}¢¢&¢§$
t = 2.667s % ﬁg\@&@é@@
L
&
Sh—p65r = 4(2.667) - 1.5(2.667)% + 0.1875(2.66 ‘"‘%éeefg“ & Ans.
O F @
S
=
,Q(gé‘ A ‘%Q@Gq:p
s |§" A
b 6\ e:?rg
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*12-28.

A particle travels to the right along a straight line with a
velocity v = [6>14+ s2] m>s, where s is in meters.

Determine its deceleration when s = 2 m.

SOLUTION
B9
Via4+s

vdv = ads
-5ds
dv = —(4 + )2

5) - 5ds

a b =ads
(4 +5s) (4 +59)

- 25
a= = i,

4 + 9 o @‘iﬁ )
When s = 2m o s 1&:;‘3*
é\q W \QQF@. ,b

a = -0.116 m>s? SR “‘gga&ﬁx\b.\.@
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