Edexcel A level Maths Moments o
Section 2: Moments of forces at an angle

Solutions to Exercise level 2

1. (I) Moment =5 x0.25 =1.25 Nm.
(iL) The line of actlon of the force must remain tangential to the steering wheel.

2. 10 N 7

1im T %
A ' &
l X 1.5 wm l 1.5 m

4 49
Taklng wmoments about A: 7 sin30°X3.5 —4gX1,F5 +10X1 =0
1757 =586

7 =335 (3s.f)
Resolving vert’waLLg: 10-Y +7 sinz0°—4g=0
Y =10+33.486X%5—39.2 =—12.45%
Resolving horizontally: X —7 cos30°=0
X =33,486c0530° =28.999

Magnitude of reaction force = \[12.457 +28.999% =31.6 N (3 5.f)

2.
-
2m B
Y
2m
30°
A X 49
Taklng wmoments about A: 4T —4400s30°X2 =0
T =gz

7 =1697 N (2d.p.)
Resolving vertically: Y —4g+7c0os30°=0

3
)/:4g—g\/§x§=2.5g
Resolving horizontally: X -7 sin30°=0
X=%gV3
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Edexcel A level Maths Moments 2 Exercise solutions

Magnituole of reaction = g\/2.52 +(% \/:’:)2 =259 N (3s.f)

2.5
taw@zi:

X i
0 =70.9°

The divection of the reaction force Ls #0.9° above the horizontal

59
Taklng wmoments about A: 40sinfx2l-5gxl=0
5
sing =22
g0
0=3#g°

Taking moments about A:
7/ -55gsne0°x [ =0

T =55gsine0° =27.5gJ3 =467 N (2 s.1.)
Resolving horizontally: X —7 cose0® =0

X =275g3 x5 =12.759/2
Resolving vertically: Y +7sineo’-55g=0

y =559 —-2+5g3 x % =13.%59

Reactlon force = g(a3.75=)* +(13.75) = 269.5 N
Y 13759 1
tanf=—=—>"—~—=——
T 127592 3
0 =z=0°
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Edexcel A level Maths Moments 2 Exercise solutions

6.
A S
2.5
4 5
2.5 3
50 =
3 F OB
Resolving vertically: R-50=0
R =50
Taking moments about A: 50c0sO0x2.5 +Fsindx5 -RceosOx5 =0
3 4 3
SOX—X2E5 +FX—X5 50X —X5 =0
5 5 5
F5 +4F —150 =0
4F = #5
F=183%5
The frictional force is 18,75 N,
# (@)

Taking moments about ©: 7 x2/ —17gcose0°x / =0

VW =1Fgx5

7T =41.65
Tension bn rope is 41.65 N
Resolving horizontally: X =T sine0®=0

=2
X =41.65 % £ =20.2252
2

Resolving vertically: Y +7 cose0°—1Fg =0
Y =17 X 9.8 —41.65 X5 =145.775

rReaction force = \/(20.225J§ ) +145775% =150 N (35.f)
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Edexcel A level Maths Moments 2 Exercise solutions

(it)

Toaking moments about ©: 7 x2/ sin60° —17gc0s60°%x [ =0

27 x5z =17gx%
_83.3

T=——=481

NE
Tenslon in rope s 421 N (3 s.1)
Resolving horizontally: X =T sinz0°=0

_8233 1 4165

V2 o2 =

Resolving vertically: Y +7cos30°—1Fg =0
Yy =17#x 9 2—83'3x£—12435
85 5 :
2
] 41.65
rReaction force z\/( NG j +124.95% =127 N (3s.f)
3
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