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Exercise 190 (onnected portides

The following are examples of connected particles. Diagrams are given and the forces shown.

moving on a smooth plane.

Adwo particles connected by a taut rope ) R, I R
v T

[T} F

by Pore |

Wy

NB: The tauk, inelashe orsl-nnﬁ means thad the Hnsiow s constant Hroughout

NB: The du'ud-orv f&LMoNR)m T, is u.l-.,ah.l-mnmuﬂﬁawﬂchg

T=T, T she. Figh- h‘gmuummh force.!
Ta Mﬁlzhbul'eﬁ ] 9

r""'t,.
To understond +his, imagine you wee. bedy l@“”i Pu.ldh the. right.
modmc. You Wae bodya. puled 4o the. lefe. K.@"@a&hﬂwgw

{ A smooth light pulley](i.c. the weight of the pulley

is considered negligible and the friction between
rope and pulley is negligible).

The tension in both sections of the rope can be
assumed to be equal.

T =T

The tension in the string is of equal magnitude in
both sections.

The inclined plane is rough. The body on the
inclined plane is accelerating up the plane. T‘ =Ty

The body is accelerating down the inclined plane.




A

- (01'\ Pl(““l PXxa (vgz‘ [

/k —
7 Two masses of 10 kg and 5 kg are placed on
H smooth inclines of 30" and 45, placed back to
back. The masses are connected by a light string
H over a smooth pulley at the top of the plane.

a Find the acceleration of the system.

§ b Find the tension in the string.
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R Let PN, O N and R N be forces acting on a
particle in equilibrium making angles as shown
q_‘ T° in the diagram.
If the particle is in equilibrium then
P 0 R
P sinp® ~ sing®  sinr°

Use. Lomis Theorem whew there are +hee forces in equilibrium, and she
following ore. known :—

2 forces Md.-m-indudtdonsh.;or
2 ongles ond ony force.

Thase criterio. ana. the same. as for the sine. rule. in 0- Friangle.. b
This is because when o A of Forces is drawn, the angles become. 120-p', 190-9° and 180 =
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The angles between three forces of magnitude 10 N, 7 N and O N acting on a particle are 100

and 120" respectively. Find P and Q. given that the system is in equilibrium.
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Question 8 (7 marks)
— | Abody of mass 5 kg is held in equilibrium by two light inextensible strings. One string is attached
to a ceiling at 4 and the other to a wall at B. The string attached to the ceiling is at an angle 8 to the

/-—_—_ - . . . . .
vertical and has tension T, newtons, and the other string is horizontal and has tension T, newtons.
| Both strings are made of the same material. l
.
| A ceiling
B :
|
|
wall
| S
T‘l
| — > B
5 kg body
a. i.  Resolve the forces on the body vertically and horizontally, and express 7 in terms of (. 2 marks

Hirizmtal | ZF;\ = (0 = T-l T T' A (0]
B Vertica|, T F, = 0 = T, cos(b] = Sj

= | 53
=T = cos(6)

| ii. Express T, in tcrms of 0. | mark

| AT‘I £ (05{9\ X s (0)

| = [59 tun(f)

Show that tan(0)<scc(8) for d<9 <%' | mark
0) ) _ sinlf) R \"Sm(f”
vet tan (0 Coswl sl Cos (B)

H 0 0‘ ! ym 0J>0 L0 O'I\OL cos (5) m\ow\]
o L5 S sec(6) 4l >0 »eonw)m«‘;](w g3

The type of string used will break if it is subjected to a tension of more than 98 N. |
Find the maximum allowable value of @ so that neither string will break 3 marks

T, - 5} Se(((ﬂl =5 tanlb) cos (8) - _'g— 'zl'
=5 1.7 TZ, = sec(f ,t—anm | 9’,"”‘ = (o5 Ii)

So >, s %
T cos(8)= Sq (fedity,) |
- %cw(@)\/: ‘57

v
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Question 4

| of the 3 kg mass is a m/sec?.

gE:=ma = T-Dqemlf) =%a 0

a. Forthe 3 kg mass, write down an equation for its motion up the plane.

The diagram below shows particles of mass 3 k«y and 2 kg on adjoining smooth planes with inclinations & and
| 26 respectively, where 6 is measured in degrees and 6 > 0. The masses are connected by a light inextensible
string passing over a smooth pulley. The tension in the string is 7 newtons, and the acceleration up the plane

I mark
— [ b. For the 2 kg mass, write down an equation for its motion down the other plane.
7 1gqsel)-T=2a -
- 1 mark
- ¢. Show that a= gsin f (4¢cosb —3).
— @ ® @ 27 5»'\(23) nw) 56(
— 12 L 7] ]y -5
J
— g 5 lf ( s (6) - )
v
I | 2, | g % 95— [4(05(9)-3) (S\ww«s)
I 2 marks

d. Find the angle @ for the system to be in equilibrium.

3 w = -‘3TL[ cos(8) -3)

— Express your answer l(n degrees, correct to the nearest tenth of a degree.

) = Y0 -3 =0 (sme (<3

— 0 = o5 (5] <[404°] (L dpl

2 marks

B
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