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Hori;ework 1

Problem 1 _ : _
Determine the magnitude of the resultant force FR = F1 + F2 and its direction,

measured counterclockwise from the positive x axis. -
Given: ' . -
FI=250N

F22375N

0 = 30°

® = 45°

-Problem 2
Determine the magnitude of the resultant forcs R = Fi+F:
tirection measured counterclockwise from ihe positive u axis.

8,=30° % 3 g f
8, =30° .usL k- T 2 ;
8, = 45° VS @ YVOUr s¢
" Problem 3 |

Determine the components of the F force acting along the u and v axes.
Given:
8, = 70°
8, = 45°

= £NO
8; =60 : o
F=250N




- Problem 4. :
The component of force F acting along line aa is required to be 30N

Determine the magmtude of F and its component along line &&.
Given: - . v

=800 N

e G
Problem 5‘

The post is to be pulled out of the ground using two ropes 4 and B. Rope 4 is

subjected to force of 600 N and is directed at angle 8/ = 60° from the horizontal. If TN
the resultant force acting on the post is to be /200 N, vertically upward, determine

the force T in rope B and the corresponding angle 6.




-Homework 1

Problem 1

Determine the magnitude of the resultant force FR = Fi + Fzand its direction,

measured counterclockwise from the posmve x axis.
Given:
FI1=250N

F2=375N
9 = 30°
® = 45°

Problem 2
Determine the magnitude of the resultant force Fr = F1+ F2 and its

direction measured counterclockwise from the positive u axis.
Given:

FI=25N

F2=50N

8, = 30° & Y
8, = 3t ww ﬁi‘a@gf %

B, =45° e
' Always @ your

Problem 3
Determine the components of the F force acting along the u and v axes.

Given:

S0

8= 70°
8, = 45°
0;=60° o

F=250N




Problem 4 .
The component of force F acting along line aa is required to be 30 M.

Determine the magnitude of F and its component along line 2.
Given: - :

8, = 80°
8, = 60°
Problem 5

The post is to be pulled out of the ground using two ropes 4 and B. Rope 4 is

subjected to force of 600 N and is directed at angle 6/ - 60° from the horizontal. [t
the resultant force acting on the post is to be /200 N, vertically upward, determine

the force T in rope 8 and the corresponding ange 6.

ts,
&y




- Homework 2

Problem 1 v : : _
Determine the magnitude of the resultant force and its direction, . ]

measured counterclockwise from the positive x axis.
Given: ‘
FI=850N

. F2=625N ' )
- ANS:
F3=750N : E
8 =45° R
@ = 30°

s46 N

i

c -

0= ZSQ“é

c=3 FJ S
d=4

Problem 2 ’
Three for_ces act on the bracket. Determine the magnitude and

direction 8 of F1'so that the resultant force is directed along the

" positive x' axis and has a magnitude of 1IKN.
Given:

F2=450N
F3=200 N
a =450
B =30°

~_ Problem 3 f
Determine the magnitude and direction, measured counterclockwise K

from the positive x" axis, of the resultant force of the three Forces kg -8

acting on the bracket. /

Given:

F1=300N

F2=200N

Fy= 150N

ANS

IS




Homework 3 : o
Problem1 =~ S , : : Alx g,2)
The cable OA exerts force F = {40i + 60j + 70k} N on point O. If . . fﬁ?;,,
- the length of the cable is L = 3m, what are the coordinates (x,y,2) - - : o ‘/'
. . L

lofp'ointA? - - o

NSy (a2

Problem 2 .
Determine the position (x, y, 0) for fixing cable B4 so that the Z

resultant of the forces exerted on the pole is directed along its : ;
axis, from B toward O, and has magnitude of 1 kN. Also, what is P
the magnitude of force F3? B
Given: :

Fl =500N
F2=400 N

a=1lm , E

b= Z\m g S i b
A |

c=2m

d=3m

ANS: W o 380 ,a“ ,f . *



Homework 4

Problem 1 ‘
Determine the maximum weight of the engine that can be supported without

exceeding a tension of T1 in chain 4B and Tz in chain AC.
Given: .

8 =30° _

T,= 4y S0 N

T, = dnlelet o 80 N

Aust WD o N

Problem 2
The unstretched length of spring A8 is 8= 2m. If the block is held
in the equilibrium position shown, determine the mass of the block

at D,
Given: ,_AN S__'

"a=3m I\l

“b=3m E;%C’\Di:g

c=4m )
kun = 30 N/m "7 S
ki = 20 N/im My = 12,8
kyp =40 N/im
Problem 3
Determine the force in each cable and the force F needed to o
hold the lamp of mass A in the position shown. Hint: First )["—IA
analyze the equilibrium at B; then, using the result for the ;j;\
force in BC, analyze the equilibrium at C. !
Given: :
0, = 30° ' y I\,’

T = 39 2%

8, = 60° ¢y —

E’ 39, 2% N

I




8, = 300

Problem 4 ‘
The 30-kg block is supported by two springs
having the stiffness shown. Determine the
unstretched length of each spring.
Given: ‘

M=30kg AN S

[,=0.6m : U<
' L AT o4

lz =04 m ’

l;=0.5m LAC.: o.6S8 m

k,q(_' =1.5 kN/m

kAB= 1.2 KN/m

NV &

Problem 5 .
A 4-kg sphere rests on the smooth parabolic surface. +
Determine the normal force it exerts on the surface and
the mass m; of block B needed to hold it in the
equilibrium position shown.

Given:

a=04m
b=04m
8 = 60°

— 14.66 N
E; -

g = 358 iy

ANE.

e——

e e ae I T ~_;.,____.,__-.\__;\hﬂ____,__ -,



Homework 5

Problein 1
Determine the magnitude and directional sense of the, -

resultant moment of the forces at 4 and B about point P:
Given: v , r
F;=40kN ‘
F;=60kN

0,=30°
6,=45°
a=5m

b=13m

e=om

f=6m

Problem 2

Determine the angle 8 (0 <= 0 <= 90 deg) so that the force F= .

100N develops a clockwise moment M = 20 N.m about point O.
Given:
o =60°

b =300 mm

a =50 mm

ANS: 91‘_ 28‘(’

Problem 3
Determine the magnitude and directional sense of the

moment of the forces about point P.

F4=400 N
FB=260N
8 =30°

a=4m




T c=5m CANSY
d=2m

e=2m

f=12
g=s

b-;3'm - -. " :Bogq (casl;{?\ﬁle C.C.N}

. Problem 4
A force F = 40N is apphed to the wrench Determme the

moment of this force about point O. Solve the problem using
both a scalar analysns and a vector analysis.
Given:

F=40N
0=20°
a=30mm

b =200 mm

ANE: ]MD\: Tl N

Problem.5 . .
Determine the direction 9 (0° < 65 180°) of the force

F = 200 N so that it produces (a) the maximum
moment about point 4 and (b) the minimum moment
about point 4. Compute the moment in each case.

|
! C
S'__V;"(;m M ax. Masnak Sccuna muv\w'ﬂ - a
’b=0.5m‘m‘5 A Ao P Rnp Bebdeen | »
T Aol M ok o} apghicadim
e S O N
Moy = ® Var Ak

9 C»]D-— "\'DW\.\(’LOD

Problem 6
If the resultant moment about point 4 is M = 4800 N.m G C

clockwise, determine the magnitude of F3 if . ]
=300 N and F2 = 400 N.

Given: i
o= ly Q= G
- 6 Q)-—__Z)M" A:S : L-M.w_

e= !




 Homework 6

Problem 1
Replace the force at 4 by an equivalent force and couple

momentat point P.
Given;

F=375N

a=2m
b=4m.

"c=2m ~ . . | ": : A .

d=1lm . .
0 |

6=30°
. o ' . ¢

Problem 2 o
Replace the force system by an equivalent resultant force and

couple moment at point P. :
Given:

F1=60 kN
F2=85KN . -
F3=25kN

6=45°

a=2m
b=3ﬁ
c=6m
d=4m

e=3

=4

Problem 3
Replace the force system by an equivalent force and couple K
moment at point P.
Given:

FI=430kN
F2=260 kN
8 =60°




a=2m
b=8m
c=3m
-d=a
e=5m
Cf=12 : ’ ’

g=5 %

Problem 4 -
Replace the loading system acting on the post by an equivalent resultant

force and couple moment at point P.
Given:

FI=30kN
- F2=40kN
F3=60kN
a=1lm
b=3m
c=2m
d=3

e=4

Problem 5
Replace the loading on the frame by a single resultant force. Specify where the force acts , measured from end

A.

Given: A

Fi=4soN © = 60

F2=300N M= ‘S°°c N

F3=700N @= 30 )
A= 2m

b= ¥
lc:3’m )



Homework 7

Problem 1

Determine the magnitude of the reactions on the beam at 4 and B. Neglect the thickness of the beam.

Given:
FI=600N
F2=400N
0=15°
a=4m -
b=8m
c=3

d=4

- Problem 2
Determine the reactions at the supports.

Given:

w = 250 kN/m e

a=6m @; ‘.
b=6m e S
Problem 3

Determine the reactions at the roller 4 and pin B.
Given: .

M=800kN.m ¢=3m

F=390kN d=5

a=8m e=12

b=4m 0 =30°

F] ‘:6“

pon

=2

s

T
A
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Problem 1 AT '
The block A of welght WA ZON (~2kg) rests on a surface for whlch the ,

coefficient of kinetic frlctlon is jik = 0.3. Determine the distance the
-cylinder B of welght W; = 50M (~5kg) must descend so that A. has a-
" speed Va=2m/s startmg from rest .

(Ans ) - :

Problem 2 IR :
The conveyor belt dehvers crate each of mass M- 12

_kgto the ramp at A such that the crate S veloaty is
Va=2.5 m/s, directed down_along the ramp. If the
coefficient of kinetic friction‘between each crate

and the ramp is ik =0.3, determine the speed at ‘
which each crate slides off the ramp at B. Assume
that no tipping occurs. Given a = 3m, 8=30°.

(Ans: Vg = 4.52 m/s)

Problem 3
The girl has mass M = 40 kg and center of mass at G.

If she is swinging to a maximum height defined by 6
= 60°. Determine the force developed along each of
the four supporting posts such as AB at the instant 0
= 0°. The swing is centrally located between the
posts. Given:¢ = 30°, L=2 m.

(Ans: Fpg=226.552 N)




Problem4 BT
. Each of the two elastrc rubber bands of the sllngshot

: has an unstretched length I = 200 mm If they are’

‘ pulled back to the posrtlon shown and released from
rest determme the maxrmum helght the pellet of .

_ mass M 25 g will reach if it is fired. vertically: upward. ‘
Neglect the mass of the rubber bands and the change '
in elevation of the pellet whlle lt is constramed by the ‘
rubber bands Each rubber band hasa strffness k =0

- 50N/m leen a= 240 mm, b 50 mm
- (Ans h= 416mm) : :

Problem 5 ‘ '

The bob of the pendulum hasamass M =0.2 kg and is released
- from rest when it is in the horrzontsrtldﬁ"sh wn, @‘@%rmlﬁe its’ f\
speed and the tension in the cord a tthe in a %b pass

through its lowest position. Given: tas8.75 mm;

1V2=3.84 =538 g f P
(Ans:V2=3.84m/s, T=5.89 N) At,Wdyb @ y@ul G
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Problem 1 (30 points)

- The unstretched length of the spring AB is 660 mm,

and the spring donstant k = 1000 N/m. What is the
mass.of the suspended object?

Problem 2 (28 points) '

Reduce the system of forces by:
1. A single force F and a couple M at point O.
~ 2. A single force. Where does the line of action
of the force intersects the x-axis.

N \‘ ok : o
6m 4m :
Problem 3 (28 points) o »
The beam is supported by a roller at A and pin at B. T .

IfF=800N, M=200 N-m and L =2 m. What are L
the reactions at A and B?

Problem 4 (14 points) v ,

The small sphere of mass m is attached to a string of
length L and rest on a smooth surface of a sphere of radius R. Determine the tension in

the string in terms of m, L ,h and R.




If it takes a force F to pull the nail out, determine the smallest vertical force P that must be .
applied to the handle of the crowbar. Hint: This requires the moment of F about point 4 to be

equal to the moment of P about 4. Why?

Given:
F= 12'5 b
a=141in
b =3
c =

g =
&) =




The force F acts on the end of the pipe at 5. Deter;fne (a) the moment of this force about point
A, and (b) the magnitude and direction of a horizantal force, applied at C, which produces the

same moment,

Given:
F=70N
a=09m .
6=03m
c=07m
6 = 60 deg

fond A Howed ooead A
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Find Myo2

Given:
F =352 lb‘
a=38in
b=5in ) .
¢=6in s 6tanlo
f; =30 deg‘
&7 = 20 deg

d-2+-0n30
Ve 3 b Csimdoz S- €sin3 g
N, - ($25m30)($~teim 30) ~ (€2 @ 36) (B1¢eni30) = -sk2lb

We - Cde Wb J =2 b

Tolol Homenk ¢ L2 - 16




f’\bin-&m‘_ | : ' .-_Y—--

5 W= . A,
WSing — oo = 8po A g Mo
a4, = !8000 Siny s -~ Bfoul/?co = 4q,

ﬂjw« -

= éé[{ N&I-Sz

%fMQN\('\';LSE . 51—'\]6\-&‘3‘){“18 L8 o
e
Ny = 24, 8, = 9 66‘1’\(,{,8 28)’—14 43 fW\’S
SN
g 3
!,."‘?* e e usea Lo
In_ wWatwe, L& SO ‘ W v Y
RN " < 800 = N\X/é{z 0\ .(\:ﬁ\ \.-\\-t ki‘ J,":\N‘Y
.o L --—T—“\D g , . C‘“";_‘s
To X o be 2 | F’mof\! S Q. = £ Y\'M\/Si
ey ] ] : : ’ - §an
2 =. 141 AN /S '
e e .
ZHy= M A,

i Sa+ 28, = | D {dy = -24g / (;} _
St . - |

teve O @,af @ An = (.36 w|s?
AL = Ay ot = ) 4 (6'301(1) = 3.4 M/S

) ¢ |




— | 427
O i7~N:0:>.—:ﬂﬁ%‘4r\w
. DrL.:— .
A W . |
TT— W = ma - dvr_ 4 ANz 2.0 L

H =

S oy
— T = 144 N - |




b2 F = 4;1 H - /

T - ”“3‘_51”% =

o A
T. J?&\
_iﬁ:“ M Ay m\a N ¥ — My

™ ¢ C
au4sS = M Ay

Hauiwg




- Homework

Problem 1
Traveling with an initial speed of 70km/h, a car accelerates at 6000km/hr? along a straight road. How

long will it take to reach a speed of J20kn/h? Also, through what distance does the car travel during
this time?

Problem 2
The position of a particle along a straight line is given by s=(0.363+ -2. 702+ 4.5¢) where t is in

seconds. Determine its maximum acceleration and maximum velocity during the time interval

0<t<£10s.

Problem 3 __ .
A particle is moving along a straight line such that its acceleration is defined as @ = (-2v) m/s?, where

v is in meter per seconds .If v =20m/s when s =0 and ¢ = 0, determine the particle’s velocity as a
- function of position and the distance the particle moves before it stops.

Problem 4
The acceleration of a particle as it noves along a straight line is given by @ = (2t -1) m/s®, where tis in

seconds. If s = Im und v =2m/s when t = 0, determine the particle’s velocity and position when ¢ = 6s.
Also, determine the totag dis the pagtiely travgls durifyg this tiine period.

o) &y 2 : £ g4
Problem 5 - W Gt B A0 %’mﬁ
Two particles 4 and B start from rest at the origin s = 0 and move along a straight line such that a1 =

~(6¢-3) and as = (1262-M),1 j SCorylA (Db tefmifathl distficE between them at r=4s and the
VL@ N @orys Dlgtin

total distance each has traveled in time 7=

Problem ¢ C B : o
Ball 4 is released from rest at a height of 12m at the same time

that a second ball B is thrown upward 1.5m from the ground.
If the balls pass one another at a height of 6m, determine the
speed at which ball B was thrown upward..

OCTya

Problem 7
A particle P moves along the curve y = (x2-4) with a constant speed of Sm/s. Determine the point

on the curve where the maximum magnitude of acceleration occurs and compute its value.




Problem 8
Ata given instant the train engine at £ has a speed of 20m/s and an acceleration of 14m/s? acting in

the direction shown. Determine the rate of increase in the train's speed and the radius of curvature p of
the path. The angle between a and v is equal to 75 degree

guid
package is dropped from the plane

which is flying with a constant i
horizontal velocity v,=50m/s. , ; T
Determine the normal and tangential |- Iy :
components of acceleration and the  |* .
radius of curvature of the path of " oo .
motion (a) at the moment the package _‘,‘ hos .
is released at 4, where it has a ’

horizontal velocity v,~50m/s, and ' e
(b) just before it strikes the :

ground at B. With h =500m.




Problem 10

The truck travels in a circular path having a radius
Of 50m at a speed of 4m/s. For a short distance

from s = 0, its speed is increased by ar = (0, 05s) m/s’,
where s is in meters. Determine its speed and the
magnitude of its acceleration when it has moved

a distance s =10m.

Given r=50m ‘ ,

Problem 11
The car B turns such that its speed is increased by dvs/dt = (0. 5e-)m/s®, where t is in seconds. If the car

starts from rest when 8 = 0°, determine the magnitudes of its velocity and acceleration when the arm

AB rotates to 8 = 30°. Neglect the size of the car. Given: =5m.

-

Problem 12 .
The truck travels at speed of 4m/s along a circular road that has radius of SO0m. For a short distance

from s =0, its speed is then increased by dv/dr =(0.05s)m/s%. Determine its speed and the magnitude of
its acceleration when it has moved a distance s=10m.




Problem 13 . v '
A truck is traveling along the horizontal circular curve of radius r=60m with speed of 20m/s which is

increasing at the rate 3m/s°. Determine the truck’s radial and transverse components of acceleration.

Problem 14

The slotted link is pinned at O, and as a result of the constant angular velocity 0'=3rad/s it drives the

peg P for a short distance along the spiral guide »=0.48 where 0 is in radians. Determine the velocity
and acceleration of the particle at the instant it leaves the slot in the link, i.e., when » =0.5 m,




Problem 15 3
A cameraman standing at 4 is following the movement of a race car, B, which is traveling along

a straight track at a constant speed 24m/s. Determine the angular rate at which he must turn in order
to keep the camera directed on the car at the instant 8 =60°. Given a=30m.

1
i
i
i
i
i
!
i
i

i F
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o The water-park ride consists of a sled ofwelght P T 11111 .
W-8-kN (<800-kg) which slides from rest down’ - o B . T . 'f T
 the incline and thenintothe pool. ifthe .~ - - o a ' TN

) frictional re5|stance on the incline is Fr=300N
~andi in the pool fora short dlstance is Fr=800N,

. determme how fast the sled is travellng when s
= 1m (Ans v2=19 2 m/s)
Problem 2

Ata given instant block A of welght WA 25N is movmg
downward with a speed Vi= 1m/s at t,=0. Determine-its -
speed.at the later time t = 2s. Block B has weight Wa= 30N,
. and thie coefficient of kinetic friction between it and the
horizontal plane is pik = 0.3. Neglect the mass of the pulieys

and cord. (Ans: V,=13.4 m/s)

Problem 3

The boy has welght W= 400N (= 40kg) and hangs umformly from
the bar. Determine the force in each of his arms at time t =25 if
the bar is moving upward with (a) a constant velocity of 1m/s and
(b) aspeed v=1.2t"m/s.

(Ans: (a) T=200N; (b) T=298N)
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" the massof the' seat and cords.

Problem4 o o L 3 M :
© At the instant’ 9 91 the boy’s center of i mass Ghasa downward _ .
" speed Vg=3m/s. Determme-the rate of increase in his speed and the =~ .
~* tension’in each of the two. supportlng cords of the swing at th|s ',
R mstant The boy has a welght W= 300N (~30Kg) Neglect hIS snze and '-'_ L

(Ans T—17S 8N at- 4 91 m/s )

Problem 5 {’ \°° :

If the crest of the hill has a radlus of curvature o
determine the maximum constant speed at which -
the car can travel over it without leaving the surface
of the road. Neglect the size of the carin the -
calculation: The car has welght w. o _ _
- {Ans:V =31.3m/s=111.6 km/h) o ' ' S

%

Problem 6 _ S

The pendulum bob Bof mass'M 5 kg is released from rest when 6 - L

, B =
=0° Determine the lmtlal tension in the cord and also at the v

instant the bob reaches pomt D, 8 = 45°.Given: L = 2m. Neglect the

size of the bob. (Ans T=0N; Tp = 104.1 N) i




Prob 4

The block has weight ¥ and is being hoisted at imiform

velocity. Determine the angle &for equilibrium and the
required force in each cord, -

bel w=qoN & =30°

5‘69»1;0“— !

;w,,&zow

8 2Ffx - 0 = Vag et 6o’ Wum O-0

G)TZRA 2O = 'TAL';SQJWGO"‘U“WC&@;O' v
e solve e sas of 2 ond 2 wakKnowan = &

P:‘T —-—) T‘ :—r\ ‘-‘-—TS ":-‘P ==y T.-: T3= \;’—‘

-
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Krob 2 (X k¥ AR rofed)

UmtsUsed. Nl 50#(3

y two springs having the stiffness shown. Determine the

The block of mass M is supported b
unstretched length of each spring. . .
Lz 0.9Mm

L‘., - O:GM«

kN = lON

t&v\',’( = -\7-& =
La

-=.> & =

D E.B.D £ v Sowne
2 1
i.c't— “si\f:('y 9’\'
r“"b(o.u‘) - Fac (o*-ta
;(’36),1 -3 ‘\ FAG(_—) - FAC’ (o 13 = 9
solve [er FM) and [ ac
D) Fap= KAL = K (L'sa - Lyn)
. €as
bl = Kay & stu'fgmesr . r
Sofve For Lan = Lap =

.EL'_)_ .-,O-C& - LAG

KAf‘)
{)orForm similor wledate b 3et L

ez 13338 Fap=22¢.3N)

= Lac=

Si.3L°

L=

tes X o %e:é...g AB:M‘X =
Cov AC = AC; @.FE N

Lo g

o,y
> ABz 0.6l m

O. LY

0.CS™ p



Three blocks are supported using the cords and two' pulleys If they have weights of W= WC
We= kW, determme the angle 9 for equ:lxbnum '

gyt avm—-

¥ /cmcp ..Ifs\l/(‘eae..o - @D md) Km@ -
_sz/cdo(ﬁo (17] +LJ_ ;Kuﬁw(aa 9) o..—->@ wcp-:-Km@
: K wolg
O{sx«"‘ﬂ) ‘\"Kg"a,t
o 2 CPngn\z(P_—_— Kcmle-f K?
€™ ( eos? © A wn’@) -9 Ksi»‘»"@:o
k*- 2 ‘<54.A~(9:¢’
K -2 sam (O o

@ . 2 | 's,;,gg +4.

- ’ K .
S s 7 =0k i (f)



.lan. 15 zo1o S

e Duratlon 55'

AP ‘llCle has," Ll1l tlalspeed Vo=27 m/s. lf nexpenencesadeceleratlon a--6tm/s’ determme the co
dlstance traveled beforeltstops ' D ' L S

_'_-Problemz 30-P,nts - R
e The car. travels around the portion of a: c:rcular track havmg a.
radlus r= 150m such that when itis: at pomt A lt has. a velocuty
V1 = 0.6 m/s whlch |s mcreasmg at ‘the rate of V 0. 0065

. :'“Determme the magmtudes of:its: veloc1ty and: acceleratlon
. when lt has traveled three-fourths of the complete crrcle

fi@l?\fa*m @ your s

Problem 3 40 Points
" At a given instant block A of weight W, = 100N (= 10kg) is moving

downward with speed Vpo = 2m/s. Determme its speed at a later
timet= Zs Block B has a weight W = 40N (~ 4kg)and the
coeffi cient of: kinetic friction between it and the horlzontal plane is -
= 0. 2 neglect the mass of the pulleys and cord T
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