Edexcel Mechanics 1

Statics

Section 1: Forces and equilibrium

Solutions to Exercise

1. (1) Resolving vertically:

Resolving horizontally:

(it) Resolving horizontally:

Resolving vertically:

Pcosz0°—10=0

tzp=10

20
P="=

NS

X—Psinz0=0

10
p=

NS

X =

N

6+8eos@—10=0
feosld =4
cosf =%

0 =60°

sinlfd—v =0
W =gsineo® =44z

(i) rResolving perpendicular to the plane:

Resolving up the plane:

(fv) rResolving up the plane:

R —30c0s20°=0

R =3000s20°=28.2 (3s.f.)

F—30sln20°=0
F =30sin20°=10.3 (3s.f)

7 cos—F—10sinz0° =0
7 cosO=F+10%x%
7 ecosf =12 (1)

Resolving perpendioular to the plane:

5+7 sinl@—10c0s30° =0
7sinf=10xiJz-5

7sinf=5Jz-5 (2)
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Edexcel M1 Statics Section 1 Exercise solutions

Dividing (2) by (@): g~ ZNZ=5
12
0=17.0° (1 d.p.)
Substituting tnto (1): 7 = 2 125 (2sf)
cos
2
1.6
o
1.2

40

Resolving vertically: 7 sinf-40=o0

1.6
7 =40
2

7T =50
Resolving horizontally: 7 -7 cos6 =0

1.2
F=7cos0=50x——=230
2

The magnitude of F is 30 N and the tension in the string is 50 N,

Resolving parallel to the plane: 7 cos20°—20sln30° =0
7T C0s20°=20x%
10
c0s 20°

T =

=10.64

Resolving perpendicular to the plane: R +7 sin20°—20¢0s30° =0
R =20c0s30° —T stn 20°
R =137

The tension in the rope is 10.64 N and the reaction at the plane is 13,7 N,
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4. @)

Resolving parallel to the plane:

@) F

Resolving parallel to the plane:

(Lit)

Resolving parallel to the plane:

Feos60° —8gsineo® =0
iF=gx 9.2x%z
F=724J3=1358 N

Notice that R must be zero as
F = 8g (consider vertical
forces). This means that the
particle is only just touching
the plane.

Fsineo®—ggsineo® =0
F=2x 928
F =784 N

F—8gsineo®=o
F=g8x 9.8x%=z
F=392J2=679N
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Resolving parallel to the plane: 10cos a —20sin20° =0
cosa =2sln20°

a=46,8°

Resolving perpendicular to the plane: R +10stna —20c0s20° =0
R =2000s20°—10sina
rR=115

The value of ais 46,8°
and the reaction between the block and the plane is 11.5 N,

(L)

!

0.29

Resolving vertically: = —0.8g =0
R=08%x10=8
Frictlon is limiting so F = ur = 0.5 x =4
Resolving horizontally: X —F =0
X=F=4
The Least force required is 4 N,

F 30°

!

0.29

Resolving vertically: R+ Xsinz0°-0.2g =0
R=08X10-5X=8-05X
Frictlon (s limiting so 7 = ur =0,.5( —0.5X) =4 - 0,25 X
Resolving horizontally: Xcos30°—F =0
tfzx=4-025x
JEx+o5x=¢g

X = =3.5%

g
Jz+o0.5
The Least force requived is 1.66 N,
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) =

1L

Resolving horizontally: 9—#F=o0

F=9
The magnitude of the frictional force is 9 N,

g

1

(ii)

There is no tendency
to move so no frictional
force is required.

-

Resolving horizontally: 7 =o0 =<

The magnitude of the frictional force is 0 N,

(£it) o

=t

18

&0’
9

Resolving horlzontally: 9cose0®—F =0
The magnitude of the frictional force is 4.5 N,

g Since the block is on the point of sliding down the plane, the frictional force
acts upwards,
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Resolving perpendicular to the plane: =R —20c0s30° =0
R=20xiJ2 =10z
Resolving parallel to the plane: 7 —20sinz0°=0

F=20x%=10
Friction s limiting so F = ur

10 =10z u
1
=—=0.5%
# Jz 7
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