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Three coplanar forces of magnitudes 40N, 30N and X' N act at a point in the directions shown in the
diagram.

Given that the forces are in equilibrium, find the values of 8 and X. [4]
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Four coplanar forces of magnitude PN, 10N, 16N and 2N act at a point in the directions shown in the
diagram. It is given that the forces are in equilibrium.
Find the values of 8 and P. [6]
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Three coplanar forces of magnitudes 20N, 100N and F N act at a point. The directions of these forces
are shown in the diagram.

Given that the three forces are in equilibrium, find F and a. [6]
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Four coplanar forces act at a point. The magnitudes of the forces are 20N, 30N, 40N and /' N. The
directions of the forces are as shown in the diagram, where sin o® = 0.28 and sin ° = 0.6.
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Given that the forces are in equilibrium, find F and 6.
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Four coplanar forces of magnitudes 40N, 20N, SON and F N act at a point in the directions shown in
the diagram. The four forces are in equilibrium.

Find F and «. [6]
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24N
36N
Coplanar forces of magnitudes 24 N, PN, 20N and 36 N act at a point in the directions shown in the
diagram. The system is in equilibrium. @
. . . 3 . RS =~
Given that sin @ = 2, find the values of P and . g 5 [6]
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80N
A light string AB is fixed at A and has a particle of weight 80N attached at B. A horizontal force of
magnitude PN is applied at B such that the string makes an angle 8° to the vertical (sec diagram).
(a) Itis given that P = 32 and the system is in equilibrium.
Find the tension in the string and the value of 8. [4]
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(b) It is given instead that the tension in the string is 120N and that the particle attached at B still

has weight 80N
$ .
Find the value of P and the valuc of 8 [4_‘
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A particle of mass 0.2kg is atiached o one end of a light inextensible siring. The other end of the
string is attached to a fixed point on a vertical wall. The particle is held in equilibrium by a force of
magnitude X N, perpendicular to the string, with the string taut and making an angle of 30° with the
wall (see diagram).

Find the tension in the string and the value of X. [3]
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A block of mass m kg is held in equilibrium below a h& 7{\(’)\ntal ceiling by two strings, as shown in the
diagram. One of the strings is inclined at 45° to the horizontal and the tension in this string is 7N.
The other string is inclined at 60° to the horizontal and the tension in this string is 20N.

Find 7 and m. [5]}
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A particle Q of mass 0.2kg is held in equilibrium by two light inextensible strings PQ and QR. P is
a fixed point on a vertical wall and R is a fixed point on a horizontal floor. The angles which strings
PQ and QR make with the horizontal are 60° and 30° respectively (see diagram).
Find the tensions in the two strings. [5]
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Three coplanar forces of magnitudes 100 N, 50 N and 50N act at a point A, as shown in the diagram.
The value of cos & s 2.

Find the magnitude of the resultant of the three forces and state its direction. [3]
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Coplanar forces, of magnitudes FN, 3N, 6 N and 4 N, act at a point P, as shown in the diagram.

(a) Given that a = 60, and that the resultant of the four forces is in the direction of the 3N force,
find F. {31
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(b) Given instead that the four forces are in equilibrium, find the values of F and a. [5]

.
-
nX - -
.
F -
11 S5 c

eenessstareasecrrtsantnsasssroan

sresssrenaces

aesessmrirEussteesssatseas et TRt et seerb oy

P Ty R T X T T T T VT TR PR PP,

svessscerasacn

vsascancre

RE): R+ Foasee= 62020

seen

-
-
seresssrisusescsvisssrarsuseversnssoversanresrsdeveres ) ZETTTT PRT T

e

asetmrserccncesanasers DR LT TP Ty TR

eesnaesen

. .
.
- . lqoc,
eesentas sessassesasauece woadovosnoscnnes MR o s oo o, B R T YRR TP PR P Y
AL TIX PR T TR

20y -3

B e ha s meeman et e s oo TNt et teareratstetastate e e eEesesane st ateNn et ANOIRASELootaRA LIS INS TSIt sersellINTaesecElIReleIRIiNlsTRITEITRIRIIOIEESS

sissssoe

cesscesanes

-
semsssemsuarsiteniesasssssatsrsanaenans o sassssresace

P

tesseann wssersee saree

.

o
z.52:.%
ST

¢]

easumeesn

svrecan

seses

e me e v e s e e e e e e e el s e et e eo P AeerBaaeeTa IR eee R et a0ee et EEseaee e e el N AN ueI R AN AtRIesissaNsNNITeINIenaSeteteoen Nt ltsIeisnEIseNO0IITITTRIYY
.
-
aeaeetronesastatL DR Y i

seseetesesresotasmssnsones,

eescen seasesssssnssnse

aeeen

teaesssensins

Beveatssdsssanesnenettstassisnasianciioasstantsenantne

F LT T T T R T R T T L L E R R TR e

sesessae seanssassnes

seensssssvanresnan

“essnsansetusctonssessensiitrsateattsoatsstanans

aerrence

M e e e Es80200980sasEineneanEatEIataT EIasnle s arieat ol asbesi Nt e elnluotasestesaenasennletiarInseteuareatssatetnetnataastIratttersstassatitatsasees

S e e e e e s essaaseasasenteactcaats s caneeuaateatcetseruatana TN eene I AN st 0Ne0eeacssseNiEesaNnl et eeNsteesaceset0tisennsAtIaneIrPIllOIOtIealtstsRRaTIULS

amscssrerena

assersesses

© UCLES 2020 9709/42/F/M/20 [Turn over
www.pastpaperpenguin.com



60N

14N
50° 60°

16 N
20N

Coplanar forces of magnitudes 60N, 20N, 16N and 14N act at a point in the directions shown in the
diagram.

Find the magnitude and direction of the resultant force. (el
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Coplanar forces of magnitudes 16N, 12N, 24N and 8N act at a point in the directions shown in the
diagram.

Find the magnitude and direction of the single additional force acting at the same point which will
produce equilibrium. [6]
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The diagram shows a block D of mass 100kg supported by two sloping struts AD and BD, each
attached at an angle of 45° to fixed points A and B respectively on a horizontal floor. The block is also
held in place by a vertical rope CD attached to a fixed point C on a horizontal ceiling. The tension in
the rope CD is SOON and the block rests in equilibrium.
(a) Find the magnitude of the force in each of the struts AD and BD. [31
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7

A horizontal force of magnitude F'N is applied to the block in a direction parallel to AB.

(b) Find the value of F for which the magnitude of the force in the strut AD is zero. [31
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1
The diagram shows two particles,zzl and B, of masses 0.2kg and 0.1kg respectively. The particles are
suspended below a horizontal ceiling by two strings, AP and BQ, attached to fixed points P and O on
the ceiling. The particles are connected by a horizontal string, 4B. Angle APQ = 45° and BQP =06°.
Each string is light and inextensible. The particles are in equilibrium.

(a) Find the value of the tension in the string 4B. [2]
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(b) Find the value of 8 and the tension in the string BQ.
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A block of mass 5Skg is held in equilibrium near a vertical wall by two light strings and a horizontal

force of magnitude X N, as shown in the diagram. The two strings are both inclined at 60° to the
vertical.

(a) Given that X = 100, find the tension in the lower string.
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(b) Find the least value of X for which the block remains in equilibrium in the position shown. [4]
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A ring of mass 4kg is threaded on a smooth circular rigid wire with centre C. The wire is fixed in
a vertical plane and the ring is kept at rest by a light string connected to A, the highest point of the
circle. The string makes an angle of 25° to the vertical (see diagram).

Find the tension in the string and the magnitude of the normal reaction of the wire on the ring.  [6]
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