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The resultant of coplanar forces
meeting at a point (part 1)

Choose the correct answer

— e

IfF, =i—j > F,=2i-4] » R=2ai-3bjsthena+b=

(a) 3 (b)3 5 ©3 % (d) 12
R=F %
(Qa,-3p)=Ct,-1)+ C2,_u)
da =3 -3b=-5
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R =3T-2] 5 Fp=al-j > F=4i-b] 5 R=61-4]
sthen (a yb) = -+
(@) (15— 1) ®)(-151) ©(15-1) (d) (1 5 1)

FaFoaF =R
(3,-2)x (-4 (L,=b) = (6,-L)

Q—‘\—F=6 “B—bz_h

Q= —\ Yo = -\
NEED

(o v)=(-1,1)
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IfF, =41 » F,=81-5] then|R]= force unit.
(a) 12 )5 (c) 13 @73

—

R=F+F = (L,0)+ (3, -5)
= (\Q.,—B)

“Q“ =SNGy ees)? 13 .U
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IfFAl =37+ 2} ’ Fj =ai+ 73 ’ F: =—12i+ b} are three coplanar forces meeting
at a point and the resultant R = (6 2, % J'li) sthena—b="c......
(a)-3 (b)3 (c) zero (d)6

— —= — —

R=F 1R+

(3,2) 4 (o, %) 412, 0) = (62 Gs T, 625,37 )

(@-%, o +9) =(-6,6)
le—-Q=-6 Yo q=6
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Threecoplanarforcesﬁ:6?+73 s E;=a-;—9-3 ’ f;=5T+b-3actat

a particle and they are in equilibrium sthena+2b =

(@)-9 OF ©7 (-7
R =F 5 + ¥
Céll)—\' (Q("Ql)"((s,b)z (@,O)

Q-&'P’::Q) \o_(z_zo
a=—\\ b:(Z.

Q#Qb:—{i-\-'—l:——i
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If ﬁ; s Fd2 and Fj are three coplanar equilibrium forces meeting at a point »
andF, =271-3] » F,=31+5] sthenF, = o
@-5i-2] b)-51+2] ©5i+2] @s5i-2]

F+F.xF = 0
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If the resultant of the forces in

the given figure acts in direction

of y-axis s then F = force unit. 7

(a) 2 ()6
© 8 (d) 14

(6,33) , (F,150) , (%,0%c)

r ResultauT set tn N_axs = (= =o|

x:66530~\-FCc5\50.-\—8Q5 Q% =0O
3“3 —r_ér- =0

: _ 3z
.-353_?F

2 F=6
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In the opposite figure : @
The direction of the resultant of

the forces is @

(a) South. (b) East.
' A
(c) West. (d) North. South

6 & 6% 4o cqud Forces Fheir

resSu How Wi\l aCt in
ech‘\‘efn oV Aifcc;\‘:oﬂ

X QQual 2

2FGes & =2 (6§) Gsug=n2

2 &1z W ofual forees M

Cesu ot ot el i
NWar i dtechion
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9 \ Toge#ver we can make math easier

In the opposite figure :

The magnitude of four coplanar forces are 1 52 » 4'\/? ’ 3'\lgnewt0n 3
act at point O in the direction of OX y OA 5 OB and OY B | A
»m (£ AOC) =60° s m (£ BOD) =30° » X, 30 60 X

then the magnitude and the direction of the resultant

of the forces is ----------

(a) (4 5 180°) (b) (4 50°)
(¢)(350° (d) (5 »90°)

(1,6) , (2 63) ,(u§,58) (35 ,2F)

X =1 Gos0 +90s 604483 Gos \50 + 3B Gs 2o = —L

31 §n() + 2860 + L§Z §:1190 4 38B8w 9700

—_—"

R = (U, o) SR =4 & acks in

—Ne C}(&\.\OVI cg, N - Q()\\S

N

"R=(L,\8d)

Mr. Michael Gamil 0122 13 15 981
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In the opposite figure :

The resultant of the forces (R) = ----vvvenen newton.

(a) 20 (b) IOVE
(c) 10 (d) zero

(lofz, lofz) = [ Two eﬁ(w& Corces
Pheir vesultant LN act iw

FosT drechion = 9 (i) Gsus
= 20

(10, 10) = [Twe equaf Pottes hesc
Yesu frowT QAN -t in WesT

d:f&kiow\ :9_(4—0) Ces 60
= 40

ooo(,l: Q_O—iO:iO
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If the resultant of the forces represented
in the opposite figure acts in X-axis
sthen F=...c..... newton.

(a) 10 (b) 14
(c) 18 (d)6

y\

.2 (Res\x\\‘«é\' QQ’\S m K—URs — & i\5=°
(6,60) (F, 123), (10(3,2%0)

N =68 60 B 20 § 03 2F0 =0
—>
2 £ -F3 =0

I3 . 763
2.

oy N
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12 \ Toge#ver we can make math easier

The opposite figure represents some of forces meeting N /5/"6“"0"
at a point s then the magnitude of the resultant of 5 newton e -
these forces = ----ovvvvvneen. newton. kus :\ 7
(@) 1592 )5
5 newton
(©) 51/3— 5 (d) zero )
. @5’%
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Three coplanar forces meeting at a point s their magnitudes are 40 » 30 » 40 newton m

» the first is in direction 60° West of North s the second is towards West and the
third in the direction 30° North of East s then the magnitude of their resultant

newton.
(b) 110 @
@d) 50 ®
Resaant of (uoyio)

R:2res & Gy<
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14 \ Togefher we can make math easier

The forces of magnitudes F 5 12 » SVE » 10y 2 5 k newton act on a particle in the

directions of East » North > Western North s Western South and South respectively. If

the magnitude of the resultant = 4 newton due to North sthen F—K = ... newton

a) 24 b) 27

ic; 12 Ed;6 @ @ R: (o,l.\)
(F.o), (12,98), (3%,135) ®
Lef2,2%9) , (K,2%0) N

Xz FGos 0'-\\2C/.{qo X
B 2 Cas 135 +\o 2 Cos 225

<

*KG/Q%:O . "®

F-\8=0 => F=\8 N

3= F BB 12 $ Y0 4 B S 135"
+ 23215 £ KIm 220 = |4
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15 \ Togeﬂwer we can make math easier

The coplanar forces of magnitudes 5 4 sF 53 sk 57 kg.wt. act at a particle and the
measure of the angle between each two consecutive forces is 60° s if the system is

in equlhbnum then F+ 2K —q \Q— kg.wt.
o)
(a) 21 Lot (b)6 (c)9 (d)15

(%5,°)

(4 60)

(F12e) B¢
(3,L%0)

(K, U40)

(%, 300)

K=56S0 4y (s &o ¢ $Cas \20 4 2 (og \8O
* KGs 2u0 + 7Ges 200 =O

F-1kiB -0 (x-2)

8 25 BMO + USw 604 FT\20 & B \RO

4+ K B U0 + T30 =0
BF _ %\& ¥ oo =42)

3
> = VNM@ Q@
ol
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The opposite figure represents a set of forces meeting at a point (O)

Mohamed took (O) as an origin of coordinate system and @

the positive direction of X-axis in direction of F, @

The magnitude of the resultant was R; and made angle of
measure (8,) with the positive direction of X-axis and Ebrahim 1)
took (O) as an origin of coordinate_system and the positive @
direction of X-axis in direction of F, » the magnitude

of the resultant was R, and made an angle of measure (6,) with

the positive direction of X-axis s then

®

(@R, =R, »0, =6, (b)R, =R, 16, #6,
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Togeﬂver we can make math easier
. '. . M v - 3 ,\ ' , {\:-_;‘-‘. > 7

€ 9S1919X3

The resultant of coplanar forces
meeting at a point (part 1)

Answer each of the following questions

@ Three coplanar forces of magnitudes 1 52 ,\/3 newton act at M » their directions are
MA s MB and MC respectively where m (£ AMB) = 60° » m (L BMC) = 30°
s m (£ AMC) =90° , find the resultant. - |

(\&,(2,68), U398) <& ©~D

X =1 (s O 4 20s 60 +83GsYo

=9 ZaN
" 2O

P =1 &0 42 Twho+ {230
=243

_(\i (2,2%) & f*q\"“"

—_—

WRW = {(2e¥xefir = N’

0:4aa'8). 66 R =(W¥ 60)
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18 \ TogeHﬂer we can make math easier

@ The forces 8 » 4\/3 ’ 6\/3 and 14 newton act at a point » the measure of the angle
between the first force and the second force is 30° s between the second and the third is
120° and between the third and the fourth is 90° taken in the same cyclic order.

Find the magnitude and direction of the resultant of these forces.

(8,0),U§3,20), (6853,150)
(\4,2u0)

X = 3Cos0 4uiGes3 @

O «

+68G @s\9%0 x
“—\Cﬂs 2-'-(0: —2..

3380 +uGBs~30 (W)
£ 68 S V%0 r\ugmame = 28

—

M -—2i—2Gs €T quad-
USSR
Q- RO 4o’ (iﬁ\ =olo

—

R =Wy uo)
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19 \ TogeHﬂer we can make math easier

@ The coplanar forces of magnitudes 2 » 31/3 52| 3 and’| 3 newton act at a point.
If the measures between the first force and the second force is 45° » the measure between
the second and the third is 105° and the measure between the third and the fourth is 120°
taken in the same cyclic order » find the resultant of these forces.

(2,0 ) C%ﬁ,%)
(2§, lﬁ)’(ﬁ'zzd)@
R=2 Gos 0 432Gsus

"\‘Q&Cﬂs \So i G CDS YX %o
Qo
=9 @

¢ ",/l.l newton s 11° 19 with 2™ fo

A =2 im0 1342 Swus
22§23 §%0 + £ S to
=3
(_P: = 9_’\; Ay 33
\ Q\\ = J223L*(3)L= W3 g

0 —tan (3) -56 18 36
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20 \ Togeﬂver we can make math easier

@ Five coplanar forces meeting at a point » their magnitudes are 9 » 6 » 4'\/3 s 5\/5
and 5 newton act due to East s North s Western North s Western South and in the direction
of South respectively. Prove that the set of forces are in equilibrium.

(9,0, (6,45) C?
» (4&.,135), (58,225
, (5,270)
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21 \ Togeﬂ':er we can make math easier

@ .. Four coplanar forces act on a particle the first of magnitude 4 newton acts in the
Eastern direction » the second of magnitude 2 newton 5 acts in direction 60° North of the
East » the third of magnitude 5 newton » acts in direction 60° North of the West and the
fourth of magnitude 3\/§newton acts in direction 60° West of the South.

Find the magnitude and direction of their resultant. @ 4N. 5120
(u,9), (2,60) ®
(5,\2.6\,(353‘7_\6) 39/,

o\/° Y

K=b(sO +2 Gséo 3
@
+ 5Gos 120 + 283 Gs 20
= -2

a = L\g’s\\o. + Q-S’W\éd.\. 5 Dm0
xS m2\0 = 243

-_—

R--214+28Y & o qQuad-

R = {(-2F (@Y =4 J
0-130 -4 (-0

R = (4T, 190
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22 \ Togefher we can make math easier

@ The coplanar forces of magnitudes 5 s4 s F 53 5 K and 7 kg.wt. act at a particle
and the measure of the angle between each two consecutive forces is 60°
Find the magnitude of F and K that makes the system in equilibrium.

(5,0) , (4, 65) ® ®
(F,\20), (3,\80)

(K, 2Uo) , (#,309)(%)
_ . < &/ \éo
X=5Gs0 x4 Gs 8O N ®

x FGos 120 .\-3C0S \%0.
+ K G5 US4 G5 30(R) @

A =0 SO+ UIm 60O 4 Fsiming
~ B3\gO XKDim Wo +F Swm3w= 0

33 R $ _o -G
=2 F-Bx_32 oz

d

F_K = — )

F =9 kywr- =6 ry WF
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23 \ Toge#ver we can make math easier

@ The forces of magnitudes F 56 » 4\/5 » 5y 2 s K newton act on a particle
in the directions of East s North 5 Western North 5 Western South and South respectively.
Find the values of F and K if the magnitude of the resultant = 2 newton due to North.

U:. O.)) (6 )qo.) @ @ |
U-lﬁ, 136.) s (542, 925°) , ﬁ:co,z)

(K, 270)
X=FGsO 1-6@5“0“

AU Cos 135 + 582.Cos 225
+ k Gy 2.1‘6 =0

>®

®
F-9=z0 = F =Y Newomw

8 = 83VL6 + 68t ‘10} UST S V35"
+ 982 Sm225 4 kSO =2

S-K=2 K =3 New¥on
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24 \ Toge#ver we can make math easier

The forces of magnitudes F 8 yK 55 » 8% newton act at a point in the directions of :
East » 30° East of North s North 5 West and South respectively.

Find the values of F and K if the resultant is 4 newton in magnitude in the direction of

(F,0),(8,60),(K20) ®A ®

(5,\30) , (3&%,210)
R=(1,60)
=

= (WGos bo 1w °§ @
e (2.28)

N = FGsQ 43 Cos 60 x K cosqé v
x 5 Ces (304 ¥R Gs 220 =2

F-1=2 = F-3\%

\6 . b 8‘*6 R b0 4 K¥I90
x 5 Sm\Bo 43 {2 Sw1to = 0d=2

K—L\S:-S:CZSE =) K=6£§g
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