DINAMIK SINAVLARA HAZIRLIK, CALISMA SORULARI

DOGRUSAL HAREKETTE KUVVET VE iVME
Ornek

The van is traveling at 20 km/h when the
coupling of the trailer at A fails. If the trailer has a mass of
250 kg and coasts 45 m before coming to rest, determine
the constant horizontal force F created by rolling friction
which causes the trailer to stop.

20 km/h = 222;})) = 5.556 m/s 250(9.81)N
250(0.3429)

(::-) = 1.!5 + 2a,.4(5 — %) ! - -\.L.’.

0= 5556 + 2(a)(45 - 0) | - o

a = —03429 m/s’ = 0.3429 mis® — N
3 Y F,=ma; F=250(0.3429) =857 N Ans

Ornek
A block having a mass of 2 kg is placed on a |

spring scale located in an elevator that is moving down- |
ward. If the scale reading, which measures the force inthe
spring, is 20 N, determine the acceleration of the elevator. P
Neglect the mass of the scale. .

+ 12 Fy=may; 20-209.81) =24

a = 0.19 w/s’ ¢ Ans

The elevator is slowing down.




Ornek

The man weighs 180 Ib and supports the barbells  +1 T F,

which have a weight of 100 Ib. If he lifts them 2 ft in the
air in 1.5 s starting from rest, determine the reaction of

= mdy.

L.
both of his feet on the ground during the lift. Assume the (1) s =0 +vor + 4t

motion is with uniform acceleration.

Thus,

R L

Ornek

The crate has a mass of 80 kg and is being towed
by a chain which is always directed at 20° from the hori-
zontal as shown. If the magnitude of T is increased until
the crate begins to slide, determine the crate’s initial accel-
eration if the coefficient of static friction is z, = 0.5 and
the coefficient of kinetic friction is u; = 0.3.

Equations of Equilibrium: 1If the crate is on the verge of slipping,
Fr = uyN = 0.5N. From FBD(a)

+1 L F =0 N+ Psin20°—80(9.81) =0 [1]

5 Y Fe=0; Tcos20’ —05N =0 2]
Solving Eqs. [ 1] and [2] yields

T=35329N N=6039TN

Eguation of Motion: The friction force developed between the crate
and its contacting surface is Fy = tu N = 0.3N since the crate is
moving. From FBD(b),
+1 2 F,=ma,. N —80(9.81) + 353.295in 20° = 80(0)

N =66397 N
LY F =ma,; 3532908 20° — 0.3(663.97) = 80a

a = 166 m/s® Ans

I
2=0+0+ 5«(1.5)2

a = 1.778 fus?

F=28552=2861b Ans

80(9.81) N

100

F-100—-180 = ——a

32.2

100 1b

20°

a
m—

T=35329N

iw alw

LT

Fy=03N ’
N



Ornek

The crate has a mass of 80 kg and is being towed
by a chain which is always directed at 20° from the
horizontal as shown. Determine the crate’s acceleration
in t =2 s if the coefficient of static friction is u, = 0.4
and the coefficient of kinetic friction is £, = 0.3 and the : .
towing force is T = (90¢) N, where 1 is in seconds. e e

Lt s R

Equations of Equilibrium: At t =25, T =90(2%) = 360 N. From
FBD{a)

+t 3 F =0,  N+360sin20° —80(9.81) =0 N =66167 N

SYFe=0,  360c0s20° ~ F; =0 Fr=33829N

Since  Fy > (F)m = tsN = 0.4(661.67) = 264.67 N, the crate
accelerates,

Equation of Motion: The friction force developed between the crate
and its contacting surface is Fy = puy N = 0.3N since the crate is
moving. From FBD(b),

+1 ¥ Fy=ma,; N —80(9.81) + 360sin20° = 80(0)
N = 66167 N
S Y F=ma;: 360cos20° - 0.3(661.67) = 80a
a = 1.75 ms’ | Ans

Ornek

The water-park ride consists of an 800-1b sled
which slides from rest down the incline and then into the
pool. If the frictional resistance on the incline is F, =
30 1b, and in the pool for a short distance F, = 80 Ib,
determine how fast the sled is traveling when s = 5 ft.

800
+/ Y Fo=ma;:  800sin45° =30 = 3

100 ft

a = 21561 {us* - |

el 2 y
vy = v + 2a.{s — 50)
e 800 Ib

v} =0+ 221.561)(100y/2 = 0)) & 301b




i‘_IL-Z-"::W:-"-'-N!?i',-‘-l - 80 = EE(!

a = -3.22 fus’®

v; = v} +2a,(51 = 51)

vy = (78.093)2 + 2(=3.225 - 0)
v = 77.9 fus

Ornek

The crate, having a weight of 50 Ib, is hoisted by
the pulley system and motor M. If the crate starts from
rest and, by constant acceleration, attains a speed of 12
ft/s after rising 10 ft, determine the power that must be
supplied to the motor at the instant s = 10 ft. The motor
has an efficiency € = 0.74.

| 800 1b

= 80 b
800 Ib

Ans

@h =+ 2’05
(12)* = 0 + 24,(10-0)
q =120 85’
+T2E = ma,;. 2T - 50 = %{7.20}
T =306
s+ (5c —50) =1
vy = D¢
v = AI2) = U418

B = T-v = 306(24) = 7342 1b-Us

p = 22 _ 9021 tis = 180D
0.74



Ornek
A force F=151b is applied to the cord.
Determine how high the 30-1b block A rises in 2 s starting
from rest. Neglect the weight of the pulleys and cord.

30
+sz;=m; -30+4FK-§‘H$

F=151b FF oo 4
a, = 322 fus Cb‘ Ejj [‘5
oo 0w

1
+Ns=gs +v,r+*idelzl

1
s=0+04+ 5(323)[2)’

s= 644 ft Ans

Ornek

The double inclined plane supports two blocks
A and B, each having a weight of 10 Ib. If the coefficient
of kinetic friction between the blocks and the plane is
#x = 0.1, determine the acceleration of each block.

Equation of Motion: Since blocks A and B are sliding along the plane,
the friction forces developed between the blocks and the plane are
(Fp)a = Ny =0.IN, and (F;)p = uyNp = 0.1N,. Here, @y =
ag = a. Applying Eq. 13-7 to FBD(a), we have

. ]
N+Y Fy=may; Ny —10cos60° = —U- {0y Ny=5000b
32.2 T
_ c;/ 101b
A+ Y Fp = may: T+ﬂ.l(5.00)-lﬂsin60°=—(ééﬂ—2)a M 60
From FBD(b), Fpa=0.LN,
10 Na

/'l'ZFF« =may; Ng-— 0¢os30° = (E) 0y Ng=86601b



N+ Y Fe =may: Thﬂ.i(ﬂ.ﬁﬁﬂ'}«*!05in39°:(-3712%)a 2]

Solving Eqs. [1] and {2] yields
a=369 fUs’ Ans

T=70131b

Ornek

The winding drum D is drawing in the cable at
an accelerated rate of 5Sm/s®. Determine the cable
tension if the suspended crate has a mass of 800 kg.

J" *'23' =[

4G = -24

§=-2g

g = -25m/s® = 25m/s? T

IF=4924N = 492 kN

Ornek

The 10-Ib block A is traveling to the right at
v, = 2 ft/s at the instant shown. If the coefficient of kinetic
friction is u, = 0.2 between the surface and A, determine
the velocity of A when it has moved 4 ft. Block B has a
weight of 20 Ib.

Block A : La 10ik
B
& EF, =ma, -T+2=[3—;°—2 2, (1) T
: D.20) =2
Weigh: 8 : N=10lb
el solving Eq.s (1)=(3):
+L3F, = ma,; 20—2T=[§%95}a5 @ r

ay ==17.173 fu/s? a4y = §.587 fus?

Kinematics :
|45 Federmi-s)
g, +1’g =] .
! V= (20 £ 2(17. 173)(4- 0)
ay =~2ay (3) 20:’&

v=1L91ft/s Ans

+TIE =ma; 27 - 800(9.81) = 800(25)

Ans

T=7331b

AT7TTTINN

X023




15-18. The uniform beam has a weight of 5000 Ib.
Determine the average tension in each of the two cables AB
and AC if the beam is given an upward speed of 8 ft/s in
1.5 s starting from rest. Neglect the mass of the cables.

14
A
N my, +IIF¢:: my, A
e
0+ Py (15) - 5000(15) = 0% g 000k
322
Ap Poy = S828.157 = 58282 1
. S8aLath
+TEE = 0; 5828357 - 2(3)13,, v} %f,&
Fay Fiy

Py = 3642598 1p = 3.64 kip

Ans

13-35. The 30-1b crate is being hoisted upward with a
constant acceleration of 6 ft/s If the uniform beam AB
has a weight of 200 Ib, determine the components of

- reaction at A. Neglect the size and mass of the pulley at
B. Hint: First find the tension in the cable, then analyze
the forces in the beam using statics,

Crate : ;
30
STIR=ma; T-30=(22)® T=35590 I i
Beam : 3k
DLF =0, -A+3559=0 A =3561b Ans . . .y
C+TEF =0; A -200-3559=0 A =2361b Ans A**e
25Hy RS

(FEM =0 M,-2002.9)-(GS.5KS)=0 M =6781b- R Ams 2oty 36576



13-30. Determine the tension developed in the cords
attached to each block and the accelerations of the blocks.
Neglect the mass of the pulleys and cords.

Egquation of Motion : From FBD(z),

+TEF, =may; T, -8(9.81) =—8g, (1
+TZE =may; T, —6(9.81) = —6a5 (2
‘ CC,., dé
From FBD(c), '
+TIF =0; W-T, =0 ' (3 ) 1
y =T 3 BLagIN G98)N
From FBD(d), ‘ (a) Ttb)
.
+TZE =0; %, -T=0 4] : EF g .5... -
Elininate T- from Eqs. [3] and [4] yields
o T, =45 [s] |
Kinematic : Establish the position - coordinate equation, we have & A
) (CF)
Sa +("A '-’c) = [6l
‘.’ac-l-:.!!z [7|
Eliminate s from Eqs. [6] and [7] yields
d +sp =2+l (8
Taking time derivative twice for Eq.[8] yields
+4 4g, +ay =0 9

Solving Egs.[1], (2], [5) and [9] yields

g =-151m/*=15tm/s? T gy =604mis’ & Ans
T, =90.6N T, = 226N Ans



13-26. A freight elevator, including its load, has a mass
of 500 kg. It is prevented from rotating by using the track
and wheels mounted along its sides, Starting from rest, in

t = 25, the motor M draws in the cable with a speed of

6 m/s, measured relative to the elevator. Determine the
constant acceleration of the elevator and the tension in ™
the cable. Neglect the mass of the pulleys and cables.

T

Isg+sp=l (+T) vew+ar

3vg = =vp L5=0+ag(2)

(+1) v =ve+vp ag=0.75m/s* T  Ans
vg = vg+6 +TEF =ma,:  4T~500(9.81) = 500(0.75) g
vg=—§=-1.5mfs=1.5mjs‘r T=1320N=132kN Ans

13-25. Determine the required mass of block A so that
when it is released from rest it moves the 5-kg block B
0.75 m up along the smooth inclined plane in £ = 2 s
Neglect the mass of the pulleys and cords.




1
Kinematic : Applying equation 5= s, + Vo 1+ Eaj, we have

1
( +) u.7s=o+o+§a,(z’) ag = 0.375 m/s*

Establish the position - coordinate equation, we have

23.1 +{I“‘ ""'SBJ'=l 33:;‘ =3p =] "T T 'T
Taking time derivative twice yields
36, -g5 =0 [
From Egq.[1],
3¢, ~0.375=0 g, =0.125 m/s’ :
Equation of Motion : The tension T developed in the cord is the same l
throughout the entire cord since the cord passes over the smooth pulleys, 9.8/m
From FBD(b), oMy
' @)
+EE. =ma.;  T-5(9.81)sin 60° = 5(0.375) : T, E(98IN
- T=4435N )
2l
From FBD(s),
+ TE};', =ma,;  3(44.35) -9.81m, =m, (-0.125) \
my =13.7kg Ans Neg Oy
(b)

*12-200. Two planes A and B are flying side by side at

a constant speed of 900 km/h. Maintaining this speed,

plane A begins to travel along the spiral path r =

(15006) -km;-where -6- is-in- radians, whereas plane B-
continues to fly in a straight line. Determine the speed of

plane A with respect to plane B when r = 750 km.




Relative Velocity : Atr=750km, 750 = 15000, 6=0.5rad = 28.64°. Here,

. 15008 .
B cmm— = - 3+ 55.21";
¥ = s = 1500 8=05, w=265T""and B+ Yy = Applying

Eq.12~ 34 gives

Vy=vptVys
900cos 55.21% +900sin 55.21°) = 9008+ v,y

Yag = {"336.52’ +739,15'|} m

Thus, ﬂwmagnimﬂﬁfthﬂﬂhﬁ\'ewlwiw Yuib is

vap =¥ (-386.52)+730.152 = 834 km/h . Ans
The direction of the relative velocity is the same as the drection of that for relative
acceleration. Thus
gt 1015
o A
g= 5653 = 62.4 ns

*12:196. Two planes, A and B, are flying at the same
altitude, If their velocities are v4 = 600 km/h and

" = 'dl + "m

vg = 500km/h such that the angle between their lsnof-j = (6000 | + Vou
straight-line courses is § = 75°, determine the velocity of )
plane B with respect to plane A. . (&) 500 = ~600 cos75° + (v,,,),
¥ ("m}: = 65529
! \ G 0= - 6005175 + vy,
A\

(Vap), =57956 T

B
o | (va) = ¥ (655.29)2 + (57956)
|
\ 7‘:’"—‘ i Vap = 875 km/h Ans

_,.57956
0= tan(——) = o €h
(Gsas) = 415

Ans



12-194. Vertical motion of the load is produced by
movement of the piston at A on the boom. Determine
the distance the piston or pulley at C must move to the

left in order to lift the load 2 ft. The cable is attached at
B, passes over the pulley at C, then D, E, F, and again .

around E, and is attached at G,

12-91. Itis observed that the skier leaves the ramp A al
an angle 64 = 25° with the horizontal. If he strikes the
ground at B, determine his initial speed v4 and the time
of ﬂig[“ lag

(—'—’») s=wt
IOOG) =v,c0825% 5

(4.1‘) 3::.,4-15&%&32

1
-4-180(%] =0+ vy 5in25%5 + 5("9-31)‘3! .

Solving,
v =194mis Ans

yp=4.54s Ama

250+ 255 = |
245c = ~ 24As;
A‘g = "'43’

Asc = (2 =21

Am




