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Forces and friction 5B

1 a

20°

3g
b R(R):

R =3gcos20°
=3x9.8c0s20°

=27.626...
The normal reaction between the particle and the plane is 27.6 N (3s.f.).

¢ Using Newton’s second law of motion and R(K):
F=ma

3gsin20° =3a
a=9.8xsin 20

=3.3517...
The acceleration of the particle is 3.35 ms 2 (3s..).

30°

59
b R(R):
R =5g cos30°

=5x9.8c0s30°
493

2

=42.44..
The normal reaction between the particle and the plane is 42.4 N.

¢ Using Newton’s second law of motion and R(K):
F=ma
50-5¢gsin30° =5a
a =10—(9.8x%) =5.1
The acceleration of the particle is 5.1 ms 2
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_3 ing =3 _4
3 tanox_4 SO Sina c and cosa 5
a R(N):
R=0.5gcosa
_ 4
—0.5><9.8><5

=3.92
The normal reaction is 3.92 N.

b Using Newton’s second law of motion and R(K):
F=ma

0.5gsina =0.5a

_ 3
a—98x5

=5.88
The acceleration of the particle is 5.88 ms ™2

30N

b Since mass is moving at constant speed, the resultant force parallel to the slope is zero.

R(7):
30=F +6gsinl5
F =30-(6x9.8sin15")

=14.781...
The resistance due to friction is 14.8 N (3s.1.).

5 a R(R):
5=mgcos30°

5

- 9.8x8

=0.58913...
The mass of the particle is 0.589 kg (3s.f.).

m

b Using Newton’s second law of motion and R(K):
F=ma

mgsin30° =ma

_ 1_
6\—9.8><2 4.9

The acceleration of the particle is 4.9 ms 2

mgN

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 2



Statistics and Mechanics Year 2 SolutionBank

6 Using Newton’s second law of motion and R(A): QV
F=ma RN

30c0s30" —5¢gsin30° =5a
6cos30°—gsin30" =a

a=6£—(9.8xlj 300
2 2

=0.29615... SgN
The acceleration of the particle is 0.296 ms % (3s.f.).

ION———

7 Since mass is moving at constant speed, the resultant force parallel
to the slope is zero.
We are not told whether the mass is moving up or down the slope.
However, since the force acting down the slope is greater than the
force acting up the slope, the particle must be moving down the
slope.
Hence, friction acts up the slope to balance the forces.

R(7):
F +6cos50° =3gsin40°
F =(3x9.8sin40") —6.c0s50°

F =15.041...
The frictional force is 15.0 N (3s.f.).

Ims= e
8 tana=-L so sina=1 and cow=§ /

NG 2

Using Newton’s second law of motion and R(7):

F=ma
260545 —mgsina —12=mx1 2
1
2% _98m 4,
J2oo2 g
132 -12=(4.9+1)m B
mo 13212 e

The mass of the particle is 1.08 k.g (3s.f).
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Challenge
a Using F = ma and R(k) for the plane inclined at & to the horizontal:
mgsin & =ma 1)

Using F = ma and R(k) for the plane inclined at (+60°) to the

horizontal:
mgsin(@+60°) =4ma (2)

Substituting (1) into (2) gives:
mgsin(€+60°) =4mgsin @

4sin @ =sin(6 +60°)

4sin @ =sin #cos60° + cos #sin 60°

B3

4sin@ = lsin 0 +—cosd
2 2

7 V3

—sin@ =—cos@
2 2

Ve

tang = —
7

b &=tan™ é =13.9°
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